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Thesis abstract 

Optimising nutrition in the first 2000 days is crucial for establishing health eating habits and reducing 

the risk of poor health outcomes later in life. Despite public health efforts, children continue to fall 

short of meeting dietary guidelines. A systems-based approach is needed to address the complex 

network of determinants that influence the diets of young children. Creating healthy food systems, 

which encompasses immediate parental and household influences as well as the broader food 

environment, can support children to meet their nutritional needs. Centre-based childcare provides 

education and care to more than 60% of Australian children and up to two thirds of their daily intake 

of food and nutrients making it an important setting to shape children’s diets. However, 

implementation challenges may inhibit the success of healthy eating interventions. The most effective 

ways to improve children’s diets and nutrition in this setting remains unclear. The aim of this thesis 

was to identify key leverage points to intervene in the food system and inform recommendations for 

strengthening action in the early childhood education and care setting to improve children’s diets. 

Synthesising and mapping the existing evidence is essential for identifying research gaps and 

informing the development of system-based solutions. A scoping review was conducted to determine: 

(i) what determinants have been addressed by existing early childhood nutrition interventions 

(Chapter Two), and (ii) which determinants respond to intervention to improve dietary intake (Chapter 

Three). A total of 193 studies were included in the review. Findings highlighted the need for policy 

level action to enhance home food availability and accessibility, strengthen implementation in the 

early childhood education and care (ECEC) setting and regulate food marketing directed at children. 

To inform policy solutions in the ECEC setting within a systems approach, it is necessary to 

understand the broader social, cultural, economic and environmental factors that influence the 

implementation of healthy eating policies and practices. Two qualitative studies were conducted to 

understand how these factors influence implementation from the perspectives of directors (Chapter 

Four) and educators and cooks (Chapter Five). Semi-structured interviews were conducted with 

twelve directors and ten educators and cooks from centre-based ECEC services. Findings highlighted 
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the need to strengthen systems-level action to support implementation and ensure success of healthy 

eating policies and practices. There remain opportunities to strengthen multisectoral partnerships to 

address fragmented systems of support, foster partnerships with parents and the community, improve 

access to professional development and industry networks for educators and cooks, and increase 

investment in the ECEC sector to address current staffing and funding challenges. Together, findings 

from this research informed recommendations for policy and practice as part of a systems approach to 

improve the diets of young children (Chapter Six).   
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Chapter One: Introduction 

1.1 Background 

1.1.1 Sub-optimal diets and burden of disease 

Sub-optimal diet is a leading modifiable risk factor for the global burden of disease (1). In 2017, 

dietary risk factors were estimated to contribute to 11 million deaths and 255 million years of healthy 

life lost to premature mortality or disability (2). Dietary risk factors include high intake of sodium and 

low intake of wholegrains, fruits, nuts and seeds, and vegetables. Furthermore, excessive consumption 

of foods high in added sugar, saturated fat, sodium, and additives are associated with increased risk of 

non-communicable diseases including overweight and obesity, metabolic syndrome and depression 

(3). Adherence to healthy dietary patterns such as the Mediterranean diet, low-inflammatory diet and 

following Australian dietary guidelines is associated with reduced all-cause and cardiovascular risk 

(4). 

Despite global efforts, sub-optimal diets remain a public health challenge. Estimates from the 

Australian Burden of Disease Study 2024 revealed that overweight and obesity has overtaken tobacco 

as the leading modifiable risk factor contributing to total disease burden in Australia, followed by 

dietary risks as the third leading risk factor (5). Dietary risk factors include diets low in legumes, 

wholegrains and high fibre cereals, and diets high in sodium and red meat. It was estimated that 8.3% 

of the total disease burden was attributable to overweight and obesity and a further 4.8% was 

attributable to dietary risks. 

1.1.2 Importance of nutrition in early childhood development 

The first 2000 days of a child’s life from conception to five years of age has been proposed as a 

critical window of opportunity for early intervention to achieve optimal health and wellbeing 

outcomes across the lifespan (6). The first 2000 days is a period of rapid physical, social, emotional, 

and cognitive development and plays a crucial role in shaping lifelong habits (7). During these early 

years, establishing optimal diet and nutrition is pivotal for ensuring children thrive and reach their 
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developmental potential (8). Ensuring optimal nutrition is necessary for musculoskeletal development, 

physical growth and can prevent stunting and infection during childhood (9-11). Additionally, there 

are benefits for cognitive, language, and motor development during infancy and preschool years and 

ensuring school readiness (12, 13). Diet quality is associated with improved health outcomes in 

children including improved IQ, reduced risk of metabolic syndrome, lower blood pressure and 

HbA1c levels, reduced risk of metabolic syndrome and an overall improvement in mental health-

related quality of life (14). Research suggests that dietary patterns are established in early age and 

remain consistent into adulthood (15). 

Sub-optimal diets in early childhood are associated with excessive weight gain and increased risk of 

overweight and obesity in childhood (16, 17). These risks extend beyond early childhood and track 

into adolescence and adulthood. The Developmental Origins of Health and Disease hypothesis 

proposes that early life exposures can have long term effects on later health outcomes (18). 

Nutritional exposures in early life can influence metabolic programming and cause epigenetic 

modifications due to the plasticity of cells and tissues during development (19). There is evidence to 

show that sub-optimal diets in early years can increase risk of non-communicable disease including 

obesity and cardiometabolic disease later in life (20-22).  

1.1.3 Economic consequences  

The disease burden attributable to sub-optimal diets result in substantial economic costs to the 

healthcare system. According to the latest data on Australian health system spending, $1.8 billion of 

the estimated spending in 2018-19 was attributable to potentially avoidable disease due to dietary risk 

factors (23). When combined, all diet-related risk factors, including overweight and obesity, 

contributed to approximately $AUD 16.2 billion of spending (23). Globally, the annual cost to the 

healthcare system due to childhood obesity is predicted to be $13.62 billion and $49.02 billion (in 

2022 US Dollars) in direct and indirect annual costs respectively by 2050 (24). In Australia, reducing 

the prevalence of childhood and adolescent overweight and obesity by 5% by 2030 is estimated to 

save $7.44 billion (in 2030 AUD), mostly through reductions in obesity-related healthcare costs 
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across the life course and premature mortality (25). Investment in early childhood nutrition 

interventions can reduce the economic burden of diet related non-communicable diseases (26).  

1.1.4 Poor diet among preschool aged children 

Globally, children are not meeting dietary guidelines for fruit and vegetables and have poor dietary 

patterns high in energy-dense nutrient-poor (EDNP) foods and sugar-sweetened beverages (SSB) 

(27). In the United States, nearly one-half of children aged 1 to 5 years did not eat a daily vegetable 

and more than one-half drank SSB at least once daily (28). Furthermore, an analysis of the United 

States (US) National Health and Nutrition Examination Survey 2015-16 estimated that 40% of 

children aged 2 to 5 years have poor quality diets (29). Poor quality diet was defined as less than 40% 

adherence to the American Heart Association Continuous Diet Score 2020. Currently, Australian 

children are not meeting national dietary guidelines, putting them at risk of poor health outcomes. In 

2022, only 20% of children aged 2 to 3 years and less than 2% of children aged 4-8 years were 

meeting recommendations for fruit and vegetables (30). Additionally, most children aged 2 to 3 years 

were not meeting the recommendations for other key food groups as recommended by the Australian 

Dietary Guidelines including meats and wholegrains, and exceeding recommendations for EDNP 

foods and SSB (31). As such, there is increasing urgency to support Australian children to achieve 

healthy diets and healthy growth and development outcomes.  

1.1.5 Determinants of children’s diets 

Children’s diets are complex, influenced by many interacting factors that make it challenging to attain 

healthy diets during early childhood (32). At the individual level, children’s diets can be associated 

with demographic characteristics such as sex, ethnicity, and body mass index (BMI). For example, in 

preschool aged children being underweight is associated with lower diet diversity and having a higher 

BMI is associated with greater consumption of energy (33). Children’s diets can be shaped by 

individual biological characteristics such as predisposition to tasting bitter compounds, and non-food 

related psychological characteristics, such as emotional self-regulation (33). These factors are 

associated with the development of food neophobia, characterised by the reluctance to eat unfamiliar 
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foods, which peaks between 2 and 6 years of age (34). During early years, parents and caregivers are 

considered ‘gatekeepers’ of children’s diets and nutrition. Children are dependent on parents and 

caregivers for food preparation and children’s behaviours are influenced by parental feeding practices 

such as role modelling of eating behaviours and encouragement to eat (35). Additionally, children and 

parents interact with their physical, economic, political and sociocultural environments which play a 

crucial role in shaping children’s diets (36). The food supply chain involves activities related to the 

production, storage, distribution, processing and packaging of food (37). Food environments provide 

an interface where children and families interact with the food supply chain. For instance, 

supermarkets, early childhood education and care, and the home settings which children and parents 

interact with to procure, prepare, and consume foods (37). To add further complexity, the increasing 

use of digital technologies and social media has given rise to the digital food retail environment such 

as online food delivery platforms, which provide a new context for marketing and purchasing food for 

consumption (38).  

1.1.6 The current food system 

The food system describes the interactions and feedback loops between the food supply, food 

environments, and behaviours of children and families (37). The 2017 Nutrition and food systems 

report by the High Level Panel of Experts on Food Security and Nutrition describe three types of food 

systems: traditional, mixed and modern food systems (36). The modern food systems closely reflect 

the current food systems in high-income countries similar to Australia, where there is an abundance of 

highly-processed food which promotes excessive energy intake (36). It has been proposed that 

changing dietary patterns and the high prevalence of overweight, obesity and chronic disease have 

largely been driven by the transformation of the modern food system (39). Food production and 

processing has been industrialised allowing for the expansion of types and quantities of ultra-

processed foods high in sweeteners, fats, sodium and additives (40). Furthermore, technology and 

globalisation of food distribution has led to changes in the food landscape and increased accessibility 

and affordability of ultra-processed foods (40). In addition to accessibility and availability of 

unhealthy foods and drinks, food marketing in and around children’s food environments may confuse 
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parents and make children vulnerable and susceptible to poor dietary outcomes (32). Public health 

policies play an important role in driving and re-orienting the food system to ensure safe and 

sustainable health outcomes for children (41). 

 

1.2 Public health response 

Food systems can support the delivery of healthy, affordable and sustainable diets and play a critical 

role in shaping children’s health and nutrition outcomes (36, 37). There has been increasing attention 

to transform the current food system to address the disease burden related to sub-optimal diets and 

achieve the global nutrition targets as set by the United Nations as part of the Sustainable 

Development Goals. Goal 2 outlines targets to work towards achieving zero hunger, food security, 

and improving nutrition and sustainable agriculture by 2030 (42). This includes targets to stop the 

increase of childhood overweight by 2025, with aims to reduce childhood overweight to less than 3% 

by 2030 (42). 

Early childhood has been recognised as an international priority for ensuring optimal diets and 

nutrition and disease prevention. Following the publication of The Lancet’s Child Development in 

Developing Countries series in 2007 and 2011, there has been a substantial increase in the number of 

publications related to early childhood development (43). These studies showed children exposed to 

adverse conditions were associated with poorer social and health outcomes (44). Investments in 

children’s health, nutrition, education, and development are crucial to ensure children reach their 

developmental potential and compound lifelong benefits that last into the next generation (45). In 

2017, a new Lancet series, Advancing Early Childhood Development Series: from Science to Scale 

was published to synthesise the evidence for interventions and recommend strategies to improve child 

development outcomes (44). Evidence from both low- and middle-income and high-income countries 

shows that early childhood development programs face persistent challenges, including inadequate 

and uncertain funding, inefficient resource allocation across sectors, insufficient levels of trained staff 

and poor monitoring and evaluation (46). As such, program quality and their impact on child 
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development outcomes remain inconsistent across implementation contexts. Similarly, interventions 

to improve diet and nutrition in early childhood have been well-explored, but what works to 

successfully implement and sustain these interventions in real-world settings remains unclear (47-49). 

Programs and services to support early childhood development remain fragmented and mechanisms to 

successfully implement multi-sectoral policies remain uncertain (50).  

1.2.1 A systems-based approach  

Interventions, usually developed in ideal research conditions, may not produce the intended outcomes 

in real-world implementation due to the interactions of actors across the food system that attenuate 

impact of the intervention (51). Whole-of-systems or systems-based approaches aim to understand 

how determinants interact in economic, social, physical and political environments within complex 

systems and can help us to understand and address complex public health challenges (52). A systems-

based approach recognises and takes into consideration all determinants influencing children’s diets 

and nutrition within the food system and allows researchers to identify cross-sector solutions to 

address complex challenges from multiple angles (51). A number of system-based approaches have 

been used in development of public health policies. These include research with a systems lens, 

concept mapping, system dynamics modelling, agent-based modelling and causal loop diagrams (51). 

For example, community-based participatory system dynamics modelling has been used to develop, 

implement, and evaluate a whole of community childhood obesity prevention intervention in Victoria 

Australia (53). This approach has demonstrated success in engaging the community and catalysing 

community-led actions.   

1.2.2 Transforming the food system for children 

A system-based approach is necessary for transforming the food system to better support young 

children, given the complex and interrelated factors that influence their diets. Addressing these 

challenges requires all sectors including government departments and nongovernmental actors to 

work together (51). It involves a combination of cohesive upstream policy action that targets broader 

social, cultural, economic, and environmental factors, as well as downstream approaches that focus on 
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the individual such as provision of education and information. Transforming the food system can 

deliver multiple benefits across sectors, not only improving dietary intake and health outcomes, but 

also support environmental sustainability such as reducing food waste (54). For example, school meal 

programs and food marketing restrictions can promote the consumption of healthy, local foods and 

reduce reliance on EDNP packaged foods.  

1.2.3 Public health policies in Australia 

System-based approaches targeting early childhood strategically align with Australian public health 

policy. In response to the chronic disease burden in Australia, the federal government released the 

National Preventive Health Strategy 2021-2030, a ten-year strategy which aims to improve the health 

and wellbeing of Australians through a systems-based approach to early intervention (55). The 

strategy emphasises the necessity to address the wider determinants of health and reduce health 

inequities and recognises early childhood nutrition as an important strategy to ensure all Australian 

children have the best start to life. Additionally, the National Obesity Strategy 2022-2032 

acknowledges the need for a healthy and equitable food system to prevent, reduce and treat 

overweight and obesity in Australia (56). 

 

1.3 The early childhood education and care sector  

The Early Childhood Education and Care (ECEC) sector provides a critical starting point for early 

intervention given its role in children’s development and wellbeing (57). The United Nations 

Sustainable Development Goals calls for all children to have access to quality early childhood 

education and care under Target 4.2 (58). High-quality ECEC provides a foundation for children’s 

language, cognitive, social and emotional skills as well as fostering long-term impacts on educational 

attainment and wellbeing later in life (59-61). This is well recognised, and many countries have 

implemented policies to increase enrolment in ECEC. Since 2008, enrolment of Australian children in 

ECEC has improved following policy reforms to increase access to preschool by providing all 

children with access to 15 hours per week for 40 weeks under the Universal Access National 
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Partnership 2008 – 2021 (62). From 2022, a further $2 billion AUD was invested to renew the 

Preschool Reform Agreement 2022 – 2025 (63). As a result over 90% of children attend ECEC in the 

year before entering primary school (62). Furthermore in New South Wales (NSW), the state 

government has made a commitment to build 100 new public preschools by 2027 (64). 

The structure of ECEC systems varies across different countries which influences the implementation 

of social and family policies. In Australia, there are two types of ECEC services available to children 

and parents which include centre-based ECEC and home based family childcare (65). Centre-based 

ECEC for children includes kindergarten, preschool, or long-day care. In Australia, ECEC services 

are delivered through a mixed market of private, government and community-based providers, with 

the majority being for-profit services offered by private providers (66). Long day care services 

provide childcare to children aged six weeks to five years and may also provide preschool programs, 

also referred to as kindergarten in some states, aimed at children from the age of three. Preschool or 

kindergarten programs can also be provided by preschools operated by government and non-

government organisations such as catholic schools. Financial support is provided by the Australian 

Government to help families with the cost of childcare through the Child Care Subsidy (66).  

ECEC provides care to many children and families. On average, ECEC services in Organisation for 

Economic Co-operation and Development member countries provide care for 84% of children aged 3 

to 5 years (65). In Australia, 50% children aged 0 to 5 years attended centre-based ECEC services and 

spend on average 27 hours per week in care (67, 68). Children aged 2-3 years are the most likely to 

attend formal care which includes long day care, before and/or after school care, family day care and 

occasional care. In 2017, 38% of children aged 2-3 years attending formal care, compared to 16% of 

children aged under 2 years, and 24% children aged 4-5 years (69). However, this excludes data on 

children attending preschool which is collected separately. In 2017, nearly 90% of eligible children 

were enrolled in a preschool program, with more children enrolled through a long day care service 

than preschool (70). Overall, the available data indicates that a substantial proportion of children aged 

2–5 years attend formal childcare. 
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ECEC services can provide 50% to 67% of their daily recommended intake of food and nutrients 

making this setting a valuable intervention target for the promotion of healthy eating (71-73). Long 

day care services are open for at least eight hours per day and must provide one main-meal (lunch) 

and two mid-meals (morning and afternoon tea) to meet at least 50% of children’s recommended daily 

intake (74). The type of food provision in long day care services varies from food being prepared and 

cooked on site by a cook or chef, provided by third party caterers or by parents (lunchbox services). 

Evidence from Queensland indicates that 71% of ECEC services provide meals, with services from 

rural and remote communities less likely to provide meals (75). However, there is a lack of data on 

the proportion of services using each method across the Australian ECEC setting (76). Outside of the 

home environment, ECEC services, particularly long day care services are an influential setting where 

children are exposed to food and nutrition. When services provide meals, they can directly support 

optimal nutrition during a period of rapid growth and learning, reduce disparities for children 

experiencing food insecurity, and ensure consistent exposure to healthy foods (75). Given the 

important role of ECEC services in supporting children’s growth and development through food and 

nutrition and the continued commitment from Australian governments to increase access to ECEC, 

greater support is needed to ensure services provide high quality meals and foster healthy food 

environments for children.  

1.3.1 The Australian policy context 

In Australia, all registered ECEC services are required to comply with the National Quality 

Framework (NQF). Implementation of the NQF is supported by a national regulatory body, the 

Australian Children’s Education and Care Quality Authority (ACECQA). The NQF includes National 

Law and Regulations, the National Quality Standards (NQS) which set quality benchmarks for the 

ECEC sector, and approved national learning frameworks including the Belonging, Being and 

Becoming: The Early Years Learning Framework for Australia (EYLF) 2022 for children 0 to 5 years. 

The EYLF sets out five key learning outcomes focused on identity, connection, wellbeing, learning, 

and communication that assists educators in implementing educational programs and practices in 

ECEC. Within the EYLF, nutrition is embedded within Learning Outcome 3: Children have a strong 
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sense of wellbeing, which outlines guidance for educators to “engage children in experiences, 

conversations and routines that promote healthy lifestyles and good nutrition” (77). Services are 

assessed and rated by regulatory authorities at the state level, usually government education 

departments, against seven quality areas outlined by the NQS (78).  

The NQF references healthy eating through NQS Standard 2.1 which states “Healthy eating and 

physical activity are promoted and appropriate for each child” (79). However, support and guidance to 

operationalise the standards for health eating is limited. At the national level, Get Up & Grow 

resources provide guidance for healthy eating and physical activity best practice, but have not been 

updated since 2013 (80). Varying levels of support are also provided by state health departments to 

meet healthy eating guidelines (81). Currently only NSW (Munch & Move), Victoria (Healthy Eating 

Advisory Service) and Tasmania (Move Well Eat Well) are funded to deliver support services (82). 

For example, in NSW the Caring for Children framework was developed to provide best practice 

guidelines on food, nutrition and learning experiences for the ECEC setting (74). Additionally, local 

health services across NSW deliver the Munch & Move program to support implementation of healthy 

eating and physical activity in ECECs through provision of training, resources, and support visits (83). 

In Western Australia and South Australia, the Start Right Eat Right program was a nutrition award 

scheme which incentivised ECEC service to update their policies and menus but has since been 

discontinued (84). As such, there have been calls for access to funded state-wide nutrition support 

across all states and territories in Australia (84). National alignment of food provision guidelines is 

recommended to enable the provision of support and resources across Australia (81). Furthermore, 

updated national support tools and resources that are relevant to the current experiences and priority 

areas such as food safety and allergy management are needed (85).  

In NSW, the Caring for Children framework focuses on two distinct age groups, recognising the 

different developmental stages and nutrient needs of infants and toddlers (birth to 24 months) 

compared with children aged 2 to 5 years old (74). The recommendations for the birth to 24 months 

age group is based on the Infant Feeding Guidelines (2012) and emphasise breastfeeding, preparing 

infant formula, introduction of solid foods and choking prevention. The recommendations for children 
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aged 2-5 years translates guidelines from the Australian Dietary Guidelines (2013) and specify 

minimum daily serves from the five food groups to ensure that children in care for eight hours or 

more receive at least 50% of their Recommended Dietary Intakes for all nutrients.  

1.3.2 Healthy eating practices in ECEC 

ECEC services can promote healthy eating by providing opportunities to build children’s knowledge 

and skills, creating supportive environments, engaging with families and local communities, and 

ensuring food provided is safe and culturally appropriate (86). For example, services can foster 

children’s nutrition knowledge by providing opportunities for nutrition education and training for staff 

and healthy eating learning experiences for children. ECEC services can create supportive 

environments by implementing comprehensive centre nutrition policies, promoting staff role 

modelling of healthy eating behaviours, providing healthy food and beverages, and ensuring adequate 

space for staff and children to prepare and consume food. Additionally, ECEC services can engage 

parents and caregivers in menu planning, policy, and program decisions to strengthen family and 

community partnerships and ensure food provided is culturally appropriate. 

A systematic review of healthy eating policies and guidelines in high-income countries found that 

guidelines frequently addressed the physical and sociocultural environment, but further consideration 

of policy and economic environments were needed (87). Research suggests that while many 

Australian ECEC services have centre-based nutrition policies in place, the language used often lacks 

clarity and the content included is not sufficiently comprehensive (88). In Australia, cross-sectional 

studies assessing the implementation of healthy eating practices in ECEC services have found that 

practices related to encouraging consumption of age-appropriate beverages and nutrition education 

and training for educators have the lowest prevalence of implementation (89, 90). Furthermore, ECEC 

services may not be meeting nutrition guidelines which recommend that at least 50% of the Australian 

Dietary Guidelines standard serves across the five food groups including fruits, vegetables, meat, 

dairy, and grains, should be provided to children while in care. In NSW, an analysis of 46 menus 

found that none of the services met recommendations for all five food groups (91). Similarly, an 

analysis of meals provided from eight centres in Western Australia, found that no services were 
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meeting recommendations for all five food groups (92). Additionally, research suggests that EDNP 

foods high in added sugar, saturated fat, sodium were regularly provided in Australian ECEC services 

(93).  

1.3.3 Healthy eating interventions in the ECEC setting 

There is abundant evidence exploring the effectiveness of nutrition interventions to improve the diets 

of children in the ECEC setting. Multicomponent interventions combining nutrition and physical 

activity have been shown to be effective at making small reductions in zBMI and BMI scores in 

children aged 0 to 5 years (94). However, when examined by settings, interventions were effective in 

the home and community settings, but no effect was seen in the ECEC setting (94). In an umbrella 

review of healthy eating interventions in the ECEC setting, it was found that interventions were more 

likely to have success in improving children’s diets and food choice if they were multi-component, 

addressing both physical activity and diet, individual and environmental-level determinants, and 

actively engaging parents (95). However, implementation success was not replicated without support 

from researchers or external experts (95). A Cochrane systematic review of healthy eating 

interventions delivered in the ECEC setting found that interventions led to small improvements in 

children’s diet quality and fruit intake, however, found little to no effect on vegetable, EDNP food and 

SSB intake (48). In a systematic review of the effectiveness of strategies aimed at improving policy, 

practice and program implementation in childcare services, it was found that while strategies can 

improve implementation, the interventions had little or no difference on children’s diets (96). These 

findings suggest that, although the benefits of improving children’s diets are well established and diets 

within ECEC settings are suboptimal, existing interventions have demonstrated limited effectiveness. 

This highlights a gap in our understanding of how to translate interventions to achieve sustained 

implementation of healthy eating policies and practices in real-world ECEC settings. 

1.4 Implementation challenges and contextual factors 

Implementation challenges in health often arise as a result of contextual factors that may not have 

been considered in intervention design and planning (97). “Context” describes the characteristics and 
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circumstances surrounding implementation and can influence the effectiveness and reach of complex 

interventions (98). It describes the “often bumpy interface between what can be achieved in theory 

and what happens in practice” (97). A greater understanding of the contextual challenges in the real 

world can improve uptake of evidence-based interventions and translation of intended dietary 

outcomes in the ECEC setting. It has been proposed that identification of contextual barriers and 

facilitators of complex, real world implementation settings is an important step to allow for early 

planning to identify strategies for successful translation and sustained practice in the local context 

(99). Moreover, there are differences in provision of healthy eating support within Australia. As such, 

healthy eating policies and practices must take these complexities into consideration to realise their 

potential and ensure success of implementation. Integration of a systems-based approach and 

implementation research can have synergistic effects and strengthen sustained systems-level change 

(100). 

 

1.5 Thesis aims  

The objective of this research is to understand how we can use a systems approach to improve the 

implementation of evidence-based nutrition interventions and inform the development of 

recommendations for policy and practice in the ECEC setting. Within the ECEC setting, long day care 

services that provide meals to children offer a significant opportunity for public health nutrition 

interventions as they implement standardised menus and are responsive to policy and practice 

guidelines. The research in this thesis will focus on children aged 2 to 5 years as the key age group 

utilising long day care. Given that children under the age of two years have different dietary 

requirements for development, focusing on children aged 2-5 years can generate evidence to inform 

policy and practice tailored to their needs and better align with existing Caring for Children 

guidelines. The specific aims of this research are:  

1) To map early childhood nutrition interventions and quantify food system determinants most 

frequently addressed and those overlooked 
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2) To synthesise evidence on the impact of early childhood nutrition interventions on children’s 

diets and identify food system determinants for strengthening action 

3) To explore contextual factors influencing Australian ECEC directors’ decisions to implement 

healthy eating policies and practices in the ECEC setting  

4) To explore contextual factors influencing the implementation of healthy eating policies and 

practices from the perspectives of Australian early childhood educators and cooks 

5) To integrate the evidence from Aims One to Four and make recommendations for 

strengthening action to improve the diets of children aged 2 to 5 years in ECEC. 

 

1.6 Thesis outline  

This section provides an overview of the chapters in this thesis (Figure 1.1).  

Chapter One introduces the thesis by defining the problem of poor dietary intake in children and 

explaining the current public health challenges. The chapter argues the importance of the ECEC 

setting, system-based approaches, and understanding of contextual factors in finding a solution.  

In Chapter Two and Chapter Three, the existing literature on early childhood nutrition interventions 

is synthesised and systematically mapped to the novel Determinants of Nutrition and Eating (DONE) 

framework. The DONE framework provides a comprehensive framework of 441 factors influencing 

children’s nutrition and eating categorised into 51 sub-categories across the individual, interpersonal, 

environmental and policy level (101). The findings from the scoping review are presented in two 

separate manuscripts and chapters in this thesis to allow for in-depth reporting of the results given that 

over 190 relevant studies were identified and included in the review. Chapter Two presents a map of 

the evidence quantifying interventions against the framework and comparing determinants addressed 

to the research priority ratings provided by the DONE framework. Chapter Three presents the 

outcomes from the interventions and identifies determinants which respond better to intervention to 

improve children’s diets. 
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Findings from the scoping review showed that while most interventions were conducted in the ECEC 

setting, there were limited policy level interventions to support implementation and sustainability of 

evidence-based ECEC interventions. Given the importance of the ECEC setting in supporting healthy 

growth and development through nutrition, implementation challenges, and lack of policy level 

action, Chapter Four and Chapter Five explore the contextual factors influencing implementation of 

healthy eating policies and practices in the ECEC setting. Qualitative research methods were used as 

they allow for deeper understanding of the determinants and relationships within the ECEC setting 

and are useful for exploring system complexity (102). Chapter Four explores the perspectives of 

early childhood directors who play important roles in making decisions about educational program 

planning as well as managing resources to support operation of ECEC services. Chapter Five 

explores the perspectives of early childhood educators and cooks who play an important role in the 

delivery of healthy eating policies and practices. The Consolidated Framework for Implementation 

Research (CFIR) outlines key contextual determinants of implementation and was used to guide the 

qualitative research (103).  

Chapter Six discusses and integrates the key research findings and their implications. 

Recommendations for future public health strategies and policies within and beyond the ECEC setting 

were suggested. Suggested future research is documented. 
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Figure 1.1 Flow chart of thesis structure, outlining thesis aims, chapters, how they address system determinants and contribute to a systems-based approach to improve diets 

of children aged 2 to 5 years. 

ECEC, early childhood education and care
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1.7 Conclusion to chapter 

Achieving optimal diets for young children under five years is a complex public health challenge. A 

systems-based approach is needed to enhance implementation success and sustainability of healthy 

eating interventions. The ECEC setting provides a powerful opportunity to reach and impact 

children’s diets and eating behaviours, however, contextual factors may be inhibiting successful 

implementation and intended outcomes of evidence-based nutrition interventions. Chapter Two 

presents a published scoping review to map the evidence and identify leverage points to enhance 

system-based approaches to improving children’s diets.  
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2.1 Publication details 

The chapter is a reformatted version of the manuscript published in Preventive Medicine (see 
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2.3 Introduction to chapter 

Children’s diets remain sub-optimal despite increasing attention to target early childhood and 

abundant evidence exploring the effectiveness of healthy eating interventions to improve children’s 

diets. A systems-based approach is recommended to understand and address the complex 

determinants influencing children’s diets and enhance sustained impact of healthy eating 

interventions. Given the large breadth of literature exploring healthy eating interventions in early 

childhood, it is important to synthesise the evidence to understand which areas are underexplored and 

where future research needs to be focused to ensure that all system-level determinants are addressed. 

In this chapter, a scoping review was conducted to map the evidence and quantify which determinants 

are most frequently addressed and identify which determinants are underexplored.   

 

2.4 Abstract  

Implementation and sustaining impact of early childhood nutrition interventions in practice remains a 

challenge. An understanding of the extent to which determinants across multiple levels of the food 

system are being addressed may improve success. This literature review aimed to synthesise the 

evidence on interventions targeting dietary intake and eating behaviours in preschool children using a 

systems approach.  

Eligible studies included intervention studies targeting the dietary intake of preschool children aged 

2–5 years in high income countries, published in English after January 2000. Interventions were 

categorised to the Determinants of Nutrition and Eating (DONE) framework for children developed 

and evaluated by experts across multiple fields. The framework maps and ranks 411 factors driving 

eating behaviours and nutrition and can be used to systematically summarise determinants. DONE 

ranks each determinant for its perceived research priority.   

A total of 160 eligible studies were identified. Most interventions targeted interpersonal (n = 101, 

63.1%) and individual (n = 85, 53.1%) level determinants, with fewer targeting environmental (n = 

55, 34.4%) and policy level (n = 17, 10.6%) determinants. The most frequently addressed 
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determinants were Parental Resources and Risk Factors (n = 85) and Children’s Food Knowledge, 

Skills and Abilities (n = 67). These determinants had a Moderate research priority rating. Home Food 

Availability and Accessibility at the environmental level is classified as the highest research priority, 

however, only 15 of 160 interventions addressed this determinant.  

This review highlights home food availability and accessibility as potential leverage points for future 

interventions to improve children’s dietary intake and eating behaviours.  

Keywords: Child; Diet; Food environment; Food policy; Food system; Health Promotion; Preschool; 

Nutrition; Systems-approach 

 

2.5 Introduction  

Diet is a major risk factor for non-communicable diseases (NCDs). In 2017, dietary risk factors 

attributed to 11 million deaths and 255 million disability-adjusted life years globally (1). Diets high in 

sodium and low in wholegrains, fruits, nuts and seeds, and vegetables were among the leading risk 

factors globally (1, 2). Higher consumption of ultra-processed foods high in added sugar, saturated 

fat, sodium, and additives, is associated with increased risk of overweight and obesity, all-cause 

mortality, metabolic syndrome, and depression (3). There is a large body of evidence to demonstrate 

healthy eating habits and diets can reduce NCD burden (4, 5).  

Establishing good nutrition in early childhood is critical for cognitive development (6) and long-term 

healthy eating behaviours and dietary patterns (7). An unhealthy diet in childhood is associated with 

rapid weight gain (8), increased risk of childhood obesity (9), and increased risk of obesity and 

cardiovascular disease in adulthood (10). The annual direct costs of childhood overweight and obesity 

is projected to be $13.52 billion (2022 United States Dollars) by 2050 (11). Investing in early 

childhood nutrition interventions can reduce economic costs from diet related NCDs (12). However, 

national health surveys show that overall diet quality of preschool children remains low in high 

income countries (HIC). In the United States of America (USA), the 2015-16 National Health and 

Nutrition Examination Survey showed that 39.8% of children aged 2-5 years had poor-quality diets 
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(13). In Australia, the 2017-18 Australian Health Survey showed that only 18.5% of children aged 2-3 

years and 3.8% of children aged 4-8 years were meeting both fruit and vegetable recommendations 

(14).  

As children reach preschool years, there is a rapid development of self-regulation skills, decreased 

reliance on parents and caregivers and increased capacity to make individual decisions involved in 

developing healthy diets (15). There have been many studies targeting children’s diets during this 

critical developmental period with mixed results. A Cochrane systematic review of 80 interventions 

for increasing fruit and vegetable intake in children 0-5 years found that the quality of evidence and 

magnitude of effect remains limited (16). The evidence for the translation of early childhood nutrition 

interventions into sustainable real-world population level impact remains uncertain (16-18). As such, 

there has been increasing attention for whole system approaches that target the complex, 

multifactorial determinants influencing nutrition and eating (19).   

The modern food systems in HIC have an abundance of highly-processed food which promotes 

excessive energy intake associated with overweight, obesity and NCDs (20). Food systems consider 

the interactions between the food supply chain, external and personal food environments, the 

behaviours of caregivers and children, and children’s diets (21). A shift in the current food system is 

needed to address malnutrition and achieve the global nutrition targets as set by the United Nations 

Sustainable Development Goals (22, 23). A systems approach takes into consideration all levels of the 

food system to support children to achieve healthy and sustainable diets (20, 21). However, it remains 

unclear which determinants in the food system need to be prioritised.   

This review aims to systematically map interventions targeting dietary intake in preschool aged 

children in HIC. This review will identify food system leverage points and guide the translation of 

systems approaches into policy and practice to improve early childhood nutrition. A scoping review 

approach is suitable for synthesising the large breadth of literature on early childhood nutrition and 

identifying knowledge gaps (24). 
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2.6 Methods 

2.6.1 Protocol and registration  

The scoping review was conducted following the Joanna Briggs Institute (JBI) Methodology for 

Scoping Reviews (25). The results are reported in accordance with the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses for the scoping review process (Supplementary File 1). The 

review protocol was registered with the Open Science Framework on 25 July 2022 and updated on 14 

April 2023 to outline changes in reporting of mapping outcomes separately (registration digital object 

identifier: https://doi.org/10.17605/OSF.IO/KP49E)  

2.6.2 Eligibility criteria 

The eligibility criteria were determined using the Population, Concept and Context framework as 

defined by JBI (25).   

The population of interest were preschool aged children. Studies were eligible for inclusion if they 

targeted children aged 2-5 years and/or stakeholders involved in food provision such as parents and 

caregivers, and early childhood education and care (ECEC) service staff. Children under 2 years were 

excluded due to different developmental stages and dietary requirements. Studies that only included 

children with clinical conditions were ineligible.  

To be as comprehensive as possible, any study that examined the impact of a nutrition or 

multicomponent intervention on the dietary intake of preschool children were eligible. Studies were 

ineligible if children’s dietary intake was not reported.  

Eligible studies were limited to those conducted in HIC with modern food systems like Australia. 

HIC1 were defined by World Bank classifications (26). 

Experimental studies using randomised controlled trial (RCT), non-randomised controlled trial, and 

quasi-experimental study designs and analytical observational studies using cohort, case-control and 

 
1 High income countries defined as those in which 2024 Atlas Gross National Income per capita was greater 

than $13,935. 

https://doi.org/10.17605/OSF.IO/KP49E
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analytical cross-sectional study designs examining exposure to an intervention were eligible. 

Qualitative studies, reviews, unpublished manuscripts, conference abstracts, and studies that did not 

provide new data such as commentaries were ineligible.  

2.6.3 Information sources and search strategy 

An initial limited scoping search was conducted on SCOPUS and MEDLINE to identify relevant 

peer-reviewed articles. Keywords in the title, abstract and subject headings were used to develop the 

search strategy in consultation with an experienced academic liaison librarian.  

A full search was conducted across six electronic bibliographic databases (Scopus, Medline via Ovid, 

Embase via OvidSP, ERIC via OvidSP, Global Health via OvidSP, and The Cochrane Library) on 17 

May 2022. The search strategy was adapted for use with each database (Supplementary File 2). 

The search was limited to studies published in the English language and from January 2000 up to the 

date the searches were run. The cut-off date has been chosen to capture contemporary interventions 

relevant to current nutrition policy and practice and capture key interventions implemented in 

Australia identified in the initial scoping search.  

2.6.4 Selection of sources of evidence 

Search results were uploaded into EndNote 20 and de-duplicated (27). Covidence systematic review 

software (Veritas Health Innovation, Melbourne, Australia) was used for the screening process. Pilot 

testing of the eligibility criteria was performed on a random sample of 25 studies before commencing 

screening (25). Screening of title and abstracts against the eligibility criteria was performed by one 

reviewer (JC). Full texts for potentially relevant reports were retrieved and reviewed independently 

and in duplicate by two reviewers (JC, PC) against the eligibility criteria. Disagreements between 

screeners were resolved by consensus or by decision of a third researcher (MAF) if consensus was not 

reached. Reasons for exclusion of full-text reports were recorded against the eligibility criteria. 

2.6.5 Data charting process and data items  
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Data extraction was completed by one reviewer (JC) and 20% was cross-checked with a second 

reviewer (PC) using a pilot tested form. The data extracted and summarised included specific details 

about the article, aims/purpose, participants, methods, intervention, outcomes (as described in 

Concept section above) and the dietary determinants addressed. 

2.6.6 Synthesis of results   

The Determinants of Nutrition and Eating (DONE) framework (28) was used to systematically 

organise determinants addressed in included studies. The DONE framework is an interdisciplinary 

framework of the factors driving food choice, eating behaviour and dietary intake. It was developed in 

a three-phase process by 87 members of the European research network, Determinants of Diet and 

Physical Activity, and 129 external experts (29). Determinants were identified and categorised into a 

framework through three Delphi consensus rounds. The framework was then evaluated, and 

determinants were rated on modifiability, relationship strength between determinants and food choice, 

eating behaviour and dietary intake outcomes, and population level effect of determinants on these 

outcomes. In the final phase, a pilot round of framework updating was conducted. The final 

framework includes 411 determinants, categorised by four main socio-ecological levels (policy, 

environment, interpersonal and individual), and further sorted by two additional layers including 11 

stem-categories and 51 leaf-categories (29). The DONE framework provides an overall priority of 

research (OPR) score for each determinant on a scale of 1.00 (Low) to 3.00 (High), calculated by 

taking a weighted average of modifiability, relationship strength, and population-level effect scores 

(29). 

For the synthesis of our results, studies were categorised by main socio-ecological levels, then stem-

categories and leaf-categories. An average OPR score for each leaf category was calculated and 

assigned a DONE research priority rating of Low (mean OPR = 1.00-1.49), Moderate (mean OPR = 

1.50-1.99), Substantial (mean OPR = 2.00-2.49) or High (mean OPR = 2.50-3.00). These categories 

were previously defined in the development of the DONE framework (29). 
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As the DONE framework was not designed specifically for the early childhood setting, we were 

unable to categorise the childcare food environment using existing framework determinants. 

‘Childcare food environment’ was added as an additional determinant for this review. This was 

categorised under the Environment Food Availability and Accessibility leaf category as part of the 

Meso/Macro Environment stem category similar to the existing determinant for school-aged children 

‘School canteen food environment’. The childcare setting has been previously categorised in the 

Meso/Macro environment (23). 

 

2.7 Results 

A total of 32,566 records were identified from electronic database searches. After duplicate records 

were removed, the title and abstract of 21,369 records were screened and 1,066 full text reports were 

retrieved and assessed for eligibility. A final sample of 160 studies met eligibility criteria and were 

included in the review (Figure 2.1). Primary reasons for exclusion were ineligible study design (n = 

309) and children’s dietary intake not reported as an outcome (n = 287). 

2.7.1 Characteristics of included studies 

The largest proportion of studies were conducted in the USA (n = 93, 58.1%), followed by Australia 

(n = 18, 11.3%), the United Kingdom (n = 11, 6.9%), Canada (n = 4, 2.5%), and Portugal (n = 4, 

2.5%). There were 91 studies conducted in the ECEC setting (n = 91, 56.9%), 24 studies were 

conducted in the community setting (n = 25, 15.6%), 17 studies were home-based (n = 17, 10.6%), 

nine studies were federal programs (n = 9, 5.6%), eight studies were conducted online (Facebook, 

website or app) or by telephone (n = 8, 5%), five studies were conducted in the health care setting (n 

= 5, 3.1%), five studies were conducted across multiple settings (n = 5, 3.1%), and one study was 

conducted in the playgroup setting (n = 1, 1.6%). These studies are summarised in Sections 2.7.2 to 

2.7.5. 

Most studies targeted interpersonal (n = 101, 63.1%) and individual (n = 85, 53.1%) level 

determinants, with fewer targeting environmental (n = 55, 34.4%) and policy level (n = 17, 10.6%) 
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determinants (Figure 2.2). Most interventions addressed one socioecological level (n = 75, 46.9%) or 

two levels (n = 70, 43.8%). Fewer studies targeted combined individual, interpersonal and 

environment level strategies (n = 13, 8.1%). Only one study (n = 1, 0.6%) included strategies that 

targeted determinants across all 4 levels. DONE framework categories for each included study is 

available in Supplementary File 3. A summary of the included studies by DONE framework is 

presented below.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.1 Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) 2020 

flow diagram for new systematic reviews which included databases and registers only. The flow 

diagram has been used as recommended by the PRISMA extension for scoping reviews. 
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Figure 2.2. Number of studies (n = 160) targeting stem level categories and main level 

socioecological categories (total1) of the Determinants of Nutrition and Eating framework.  

1 Total number may not equal sum of stem level and/or main level categories as studies may target multiple stem 

level categories and across multiple main level categories.  

 

2.7.2 Individual level 

Of the 85 studies that targeted individual level determinants, 59 studies included interventions to 

address determinants across multiple socio-ecological levels. Most studies addressed psychological 

category determinants (n = 75), followed by biological determinants (n = 15) and situational 

determinants (n = 14). No studies addressed demographic category determinants (Table 2.1).      
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Table 2.1. Number of studies and average Determinants of Nutrition and Eating (DONE) framework 

research priority score per stem and leaf category at the Individual level   

Leaf category Example determinants Research priority1 n (studies) 

Biological 

Food-Related 

Physiology 

genetic nutrient intolerances, appetite, 

food allergies, taste sensitivity, obesity-

associated genes, gut microbiota 

1.79 0 

Anthropometrics BMI, body composition, birth weight 1.61 0 

Sensory Perception  food preferences, taste aversions, food 

liking, food wanting, fat liking, learned 

taste preferences, biological taste 

preferences 

2.11 15 

Physical Health  mental health status, health status, chronic 

diseases, prematurity 
1.71 0 

Sleep Characteristics  sleep duration, sleep difficulties 1.55 0 

Demographic 

Biological 

Demographics 

having been breastfed, sex, age 
1.69 0 

Cultural 

Characteristics 

religion, nationality, ethnicity 
1.67 0 

Personal Socio‐

Economic Status 

socio‐economic status 
1.64 0 

Situational 

Demographics 

place of residence 
1.82 0 

Psychological 

Personality 

self‐efficacy, distractibility when eating, 

personality / temperament 
1.89 0 

Mood And Emotions 

wellbeing, positive emotions, negative 

emotions, mood 
1.78 1 

Self‐Regulation 

self‐regulation skills, self‐control, emotion 

suppression, impulsivity, executive 

functioning 

1.86 3 

Health Cognitions2 previous experience with disease N/A 0 

Food Knowledge, 

Skills and Abilities 

food familiarity, food memories 
1.82 67 

Food Habits habitual eating, past eating behaviour 1.92 1 

Food Beliefs food involvement, food enjoyment,  2.13 30 

Eating Regulation 

external eating, neophobia, food 

selectivity, emotional eating, variety 

seeking, intuitive eating 

1.78 8 

Weight Control 

Cognitions and 

Behaviours 

eating in the absence of hunger, 

disinhibition 1.98 1 

Situational 

Hunger satiation, food deprivation, hunger 2.22 1 

Related health 

Behaviours 

frequency of television viewing, physical 

activity level 
2.28 13 

Situational And 

Time Constraints 

daily rhythm/structure, parental access to 

a car 
1.64 0 

1  An average research priority rating (maximum score = 3.00) was calculated for each leaf category by taking 

the mean of the Overall Priority for Research (OPR) scores assigned to determinants within the DONE 

framework. Low (mean OPR = 1.00-1.49), Moderate (mean OPR = 1.50-1.99), Substantial (mean OPR = 2.00-

2.49) or High (mean OPR = 2.50-3.00). 

2 No OPR score available from the DONE framework. 
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Biological  

All studies that addressed biological determinants included children’s sensory perception. Most 

studies examined associations between repeated exposure strategies and vegetable liking and 

preference (30-33). Studies also combined repeated exposure with a familiar or liked food (flavour-

flavour learning) (34-38) or reward (37, 39, 40). Other interventions examined associations between 

sensory play (41, 42) and offering food in different shapes and liking and wanting of vegetables and 

healthy snacks (36, 43).  

Demographic 

There were no studies that addressed demographic determinants (Table 2.1). 

Psychological 

Most studies in the psychological stem category addressed children’s Food Knowledge, Skills and 

Abilities (n = 67). Interventions included classroom-based activities with children such as taste 

testing, games, song, and activity sheets (30, 32, 39, 44-80), four studies specifically used storybooks 

(41, 81-83) and one study involved a puppet show for children (84). Other strategies included parent 

and child nutrition education sessions (85-104) and two studies involved family nutrition education 

sessions via home visits (105, 106). 

Interventions from thirty studies were categorised into Food Beliefs. Many studies aimed to influence 

food belief determinants through food preparation and cooking activities with children and/or parents 

(56, 59, 63, 65-67, 71, 77, 78, 80, 89, 93, 94, 97, 99, 102, 104, 105, 107-109), taste testing (30, 54, 57, 

59, 61, 65-68, 74, 76, 77), and  gardening activities (67, 74, 102). Some studies aimed to influence 

children’s thoughts and beliefs about healthy foods using characters and story such as mascots, 

puppets and role playing (75, 77, 80, 84). 

Fourteen studies addressed Eating Regulation. Interventions investigated repeated exposure and 

vegetable neophobia (31, 71, 110), exposure to a variety of fruits and vegetables (110, 111), mindful 

eating activities and group meals (56, 112) and nutrition education on hunger and fullness cues (104). 
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External cues to encourage consumption of healthy foods included use of nutrition phrases during 

meal times (31) and plate design with sections for fruit and vegetables (66). 

Of the three studies that addressed Self-Regulation, two preschool programs promoted self-regulation 

skills via problem solving and behaviour change activities (63) and breathing sessions (98). One 

intervention targeted self-regulation, responsive feeding and sensitive parenting via home visit lessons 

(108). One study addressed Mood and Emotions, targeting children’s mental wellbeing through 

classroom modules (103). One study specifically addressed Food Habits via a nursery health 

promotion campaign to encourage children to eat vegetables as the first bite of meals (113). One study 

addressed Weight Control Cognitions and Behaviours, examining the impact of gardening program on 

eating in the absence of hunger among children (61).  

Situational  

Thirteen studies included strategies to address children’s physical activity levels and were mapped to 

the Related Health Behaviours leaf category (50-52, 57, 79, 85-88, 90, 95, 114, 115). One study 

assessed carbohydrate digestion rates on satiety (116).   

2.7.3 Interpersonal level 

Of the 101 interpersonal level studies, 68 were multi-level. All studies (n = 101) addressed social 

determinants and five studies considered cultural determinants (Table 2.2).  

Social  

Most studies addressed social leaf-category determinants related to Parental Resources and Risk 

Factors (n = 85). Thirty-nine studies investigated in-person nutrition education sessions and parental 

nutritional knowledge and some included a parental homework component (49, 56, 62, 63, 69-71, 79, 

86-91, 93-95, 98-105, 109, 117-129). Twelve studies delivered nutrition education via telephone 

support calls, online modules or sessions, or an app (130-141). Twenty-three studies aimed to improve 

parental nutrition knowledge through provision of parent communication resources including written 

information on handouts, newsletters, flyers, posters, tip cards, health reports, resource folder, 

backpack, and through compact disks (44, 47, 48, 50-52, 54, 57, 60, 61, 64, 65, 74, 76, 78, 80, 83, 84, 



66 

 

142-146). Four studies delivered information via text messaging, Facebook or website only (62, 131, 

147, 148). Five studies provided clinic-based brief parental intervention (55, 121, 149-151) and three 

studies delivered education via home-visits (63, 106, 152). One program assessed the effect of a 

nutrition education program for preschool children on parental nutrition knowledge (59). 

Parental Behaviour was addressed in 52 studies. Frequently used strategies included home based tasks 

or home visits involving goal setting, feedback and self-monitoring of behaviour (54, 56, 63, 70, 75, 

85, 95, 98, 102, 105, 106, 125, 128, 129, 136, 144, 152-154), skill-building workshops (62, 69, 71, 86, 

89, 94, 95, 99, 120, 121, 127-130, 134, 155, 156), cooking classes (44, 63, 89, 93, 97, 99, 117, 124, 

145), and nutrition counselling and motivational interviewing (55, 90, 118, 132, 133, 138, 141, 143, 

154, 157). Other strategies included written materials such as handouts or facebook posts (75, 135, 

142, 148) and community activities (87). 

Parental Feeding Styles determinants were addressed by 25 studies. Interventions included group 

education sessions (56, 91, 93-95, 102, 120, 122, 123, 127-129, 134, 155), home based activities such 

as home visits, telephone calls, goal setting, and written materials (37, 40, 108, 132, 139, 141, 142, 

152) and online support via Facebook groups (62, 133, 145). 

Parental Attitudes and Beliefs determinants were addressed by 25 studies. Interventions included 

group education and homework activities (49, 70, 71, 95, 99, 122, 123, 125), posters (127, 143), and 

nutrition counselling, goal setting and provision of health reports (95, 118, 125, 126, 138, 140, 142, 

143, 150, 151, 154). 

Family Food Culture determinants were addressed by 11 studies. All intervention included food 

preparation and cooking, or family activities such as group dinners, and handouts with cooking or 

gardening instructions (67, 87, 94, 99, 102, 105, 108, 109, 124, 132, 142). 

Social Support determinants were addressed by nine studies. Diet and eating related support at the 

community level was embedded in interventions through referrals to community resources (105, 121) 

and community health promotion social marketing campaigns (58, 113, 114). Parental social support 
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was provided through Facebook groups and in-person meetings for parents to discuss and share 

experiences (62, 95, 133, 157). 

Social Influence determinants were addressed by eight studies. Four studies included ECEC service 

staff role modelling as a strategy (68, 69, 76, 79, 145). Two studies used videos, storybooks or 

puppets to role model target behaviours (76, 158). Other interventions included videos of other 

preschool children eating (159) and cooking and eating meals together in groups of children, teachers 

and parents (89). 

One study addressed Family Structure examining the impact of program to promote parent-child 

interactions and connectedness to support cohesion, healthy diet and lifestyle behaviours (155). No 

studies addressed Household Socio-Economic Status. 

Cultural  

Five studies addressed Cultural Cognitions. All involved culturally tailored programs (49, 70, 79, 87, 

106) and three were delivered by cultural health educators (49, 70, 87). No studies addressed Cultural 

Behaviour. 

2.7.4 Environment level 

Of the 54 environmental level studies, 40 were multilevel studies, 31 studies targeted the meso/macro 

environment, 23 studies targeted the micro-environment and five studies addressed product attributes 

(Table 2.3).  

Product 

Of the five studies in this stem category, all addressed Intrinsic Product Attributes. Studies aimed to 

reduce energy density of foods through increasing proportion of fruit and vegetables in meals and 

snacks served (160-163) and replacing meals with soy-enhanced lunches (164). No studies addressed 

Extrinsic Product Attributes.  
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Table 2.2. Number of studies and average Determinants of Nutrition and Eating (DONE) framework 

research priority score per stem and leaf category at the Interpersonal level   

Leaf category Example determinants Research priority1 n (studies) 

Social 

Family Structure household size, family cohesion, family 

composition 
1.43 1 

Family Food Culture family food culture, household food 

processing (cooking), family preferences, 

household food production (growing) 

1.89 11 

Household Socio‐

Economic Status 

parental food insecurity, household food 

security, low parental income 

parental educational level, household 

income, household socio‐economic 

status, household budget constraints, 

parental income, parental occupation 

1.73 0 

Social Influence peer modelling, eating occasion, social 

norms 
2.18 9 

Social Support parental recommendations, social 

support, community recommendations 
2.12 9 

Parental Resources 

and Risk Factors 

parental nutrition knowledge, parental 

food market knowledge, parental food 

product knowledge, parental time 

constraints, parental depression 

1.99 85 

Parental Attitudes 

and Beliefs 

parental weight control concerns, 

parental perception of child's weight, 

parental perceived food safety, parental 

weight control goal, parental lay food 

theories, parental trust in food labelling, 

parental trust in food producers, parental 

food ethics, parental food risk aversion, 

parental willingness‐to‐pay, parental 

trust in food certification, parental trust 

in food distribution, parental body 

dissatisfaction 

1.80 25 

Parental Behaviors parental modelling, parental food habits 

parental food processing (cooking), 

parental lifestyle, parental smart 

shopping, parental frugality, parental 

food production (growing) 

2.01 52 

Parental Feeding 

Styles 

early exposure, parental portion size 

habits, food used as incentive, parental 

food restriction, parental pressure‐to‐eat, 

parental instrumental feeding, parental 

emotional feeding 

2.15 25 

Cultural 

Cultural Cognitions cultural beliefs, cultural values, cultural 

norms 2.06 

5 

Cultural Behaviours cultural food customs, cultural traditions, 

religious rituals 1.92 

0 

1 An average research priority rating (maximum score = 3.00) was calculated for each leaf category by taking 

the mean of the Overall Priority for Research (OPR) scores assigned to determinants within the DONE 

framework. Low (mean OPR = 1.00-1.49), Moderate (mean OPR = 1.50-1.99), Substantial (mean OPR = 2.00-

2.49) or High (mean OPR = 2.50-3.00).  
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Micro 

Within the micro-environment, most studies addressed determinants related to Home Food 

Availability and Accessibility (n = 15). There were eight studies investigating the United States 

Department of Agriculture Special Supplemental Nutrition Program for Women, Infants, and Children 

(WIC) and home availability and accessibility of healthy foods (107, 165-171). The WIC program 

provides healthy food packages, information on healthy eating and breastfeeding, and referrals to 

health care and social services for eligible low-income households (171). Other interventions included 

online websites and/or telephone calls with health professionals (141, 147), farmers market coupons 

(172) and combination of family activities, provision of resources/equipment and newsletters aimed at 

improving home food availability and accessibility (98, 124, 145, 152). 

The eating environment was addressed in five studies. Two studies encouraged or incentivised parents 

to implement behaviour changes (54, 142). Other strategies included home visits (121), motivational 

interviewing calls (132) and resources such as newsletters, tip cards, posters (48). 

Of the three studies addressing Portion Size, two were conducted in the preschool setting (111, 173) 

and one study was conducted in the home setting (162), examining the effects of increasing portion 

size of fruit and vegetables on consumption and energy intake.  

Meso/Macro 

All Meso/Macro category studies targeted Environment Food Availability and Accessibility (n = 31) 

and were conducted in the childcare setting (44, 47, 48, 53, 54, 58, 67-70, 73, 76, 103, 104, 114, 145, 

146, 174-187). Interventions included modification of centre menus, development of nutrition 

policies, support to enhance implementation of best practice, centre staff training, implementation of 

gardens, and provision of kitchen equipment. One study addressed Social Initiative determinants 

through increasing organisational capacity of non-government organisations (NGOs) (114).  
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Table 2.3. Number of studies and average Determinants of Nutrition and Eating (DONE) framework 

research priority score per stem and leaf category at the Environmental level   

Leaf category Example determinants Research priority1 n (studies) 

Product 

Intrinsic Product 

Attributes 

product taste, product texture, product 

sensory properties, product flavour 
2.13 5 

Extrinsic Product 

Attributes 

product package size, package size, 

product appearance, package colour, 

product variety, product packaging, food 

labelling 

2.23 0 

Micro 

Portion Size portion size 2.41 3 

Home Food 

Availability and 

Accessibility 

food accessibility, food availability 

2.64 15 

Eating Environment meal environment 2.21 5 

Meso/Macro 

Natural Conditions time of day, season, weather 1.49 0 

Characteristics Of 

Living Area 

area deprivation, degree of urbanization 
1.58 0 

Environment Food 

Availability and 

Accessibility 

ECEC food environment 

N/A 31 

Societal Initiatives food‐related NGO activity 1.67 1 
1  An average research priority rating (maximum score = 3.00) was calculated for each leaf category by taking 

the mean of the Overall Priority for Research (OPR) scores assigned to determinants within the DONE 

framework. Low (mean OPR = 1.00-1.49), Moderate (mean OPR = 1.50-1.99), Substantial (mean OPR = 2.00-

2.49) or High (mean OPR = 2.50-3.00). 

 

2.7.5 Policy level 

Of the 17 policy studies, 16 were multi-level studies. Majority of these studies addressed Government 

determinants (n = 16). Only one study addressed Industry determinants (Table 2.4).  

Government  

Studies addressing Government Regulation were primarily from USA federal programs that provide 

subsidies for healthy food aimed to improve food insecurity in low-income households (n = 14). Nine 

studies investigated the United States Department of Agriculture WIC program and children’s dietary 

intake (107, 165-172). Three studies examined the Child and Adult Care Food Program (CACFP), a 

federal USA program that provides re-imbursements for meals and snacks for children from low-

income households enrolled in childcare centres (174, 179, 180). Other Government Regulation 
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determinants addressed include dietary guidelines in ECECs in South Carolina (186) and food 

advertisement regulations in Chile (188).  

Of the two studies that addressed Government Campaign determinants, one study assessed an 

educational social marketing campaign for healthy food conducted in the United Kingdom (189) and 

one study assessed the efficacy of a nutrition award scheme program promoting healthy eating 

conducted in long day care centres in Australia (175). 

Industry 

Only one study addressed Industry Influence. This study examined lobbying action in a multilevel 

community trial in the USA-Affiliated Pacific region aiming to reduce sugar-sweetened beverages 

and increase water intake (58). No studies addressed Industry Regulations.  

Table 2.4. Number of studies and average Determinants of Nutrition and Eating (DONE) framework 

research priority score per stem and leaf category at the Policy level   

Leaf category Example determinants Research priority1 n (studies) 

Industry 

Industry Regulations portion size regulations, food 

nutritional composition regulations, 

nutritional composition guidelines 2.18 

0 

Industry Influence lobbying 2.04 1 

Government 

Governmental 

Regulations 

food advertisement regulations, 

subsidies for healthy foods, nutrition 

labeling regulations, market 

regulations, food label regulations 

food advertisement bans 2.03 

14 

Campaigns 

programs promoting healthy eating, 

programs discouraging unhealthy 

eating, educational campaigns for 

healthy food 2.18 

2 

1  An average research priority rating (maximum score = 3.00) was calculated for each leaf category by taking 

the mean of the Overall Priority for Research (OPR) scores assigned to determinants within the DONE 

framework. Low (mean OPR = 1.00-1.49), Moderate (mean OPR = 1.50-1.99), Substantial (mean OPR = 2.00-

2.49) or High (mean OPR = 2.50-3.00). 
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2.7.6 Research priorities  

Studies most frequently targeted determinants of “Moderate” research priority, which were addressed 

203 times, and determinants of “Substantial” research priority which were addressed 189 times 

(Figure 2.3). ‘Substantial’ determinants that were addressed by less than 10 studies included Hunger 

(Individual), Social Influence (Interpersonal), Social Support (Interpersonal), Cultural Cognitions 

(Interpersonal), Intrinsic Product Attributes (Environment), Extrinsic Product Attributes 

(Environment), Portion Size (Environment), Eating Environment (Environment), Industry Regulations 

(Policy), Industry Influence (Policy), and Government Campaigns (Policy). Home Food Availability 

and Accessibility was the only determinant with an average OPR rating of “High” and was addressed 

by 15 studies. Determinants of “Low” research priority were addressed once. 



73 

 

 

Figure 2.3. Number of studies targeting Determinants of Nutrition and Eating (DONE) framework 

leaf categories and classified by average Overall Priority Research (OPR) ratings. OPR ratings for 

each leaf category were averaged and classified into low (mean OPR = 1.00-1.49), moderate (mean 

OPR = 1.50-1.99), substantial (mean OPR = 2.00-2.49) and high (mean OPR = 2.50-3.00) research 

priority categories. Mean OPR rating for Environment Food Availability and Accessibility was not 

available due to the additional “Childcare food environment” factor included in this study by authors. 

Leaf categories with no studies were classified in the following OPR categories: Substantial (Extrinsic 
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Product Attributes, Industry Regulations), Moderate (Food-Related Physiology, Household Socio-

Economic Status, Cultural Behaviours, Anthropometrics, Physical Health, Sleep Characteristics, 

Biological Demographics, Cultural Characteristics, Situational Demographics, Personal Socio-

Economic Status, Personality, Situational and Time Constraints, Characteristics of Living Area), Low 

(Natural Conditions). No OPR rating was available from the DONE framework for Health Cognitions. 

 

2.8 Discussion 

This review systematically mapped the evidence on early childhood nutrition interventions using the 

comprehensive DONE framework to understand the extent to which determinants across multiple 

levels of the food system are being addressed. There was a paucity of multilevel studies, with most 

studies addressing only one or two socio-ecological levels. Most of the included studies focused on 

interventions targeting individual and interpersonal level determinants. Fewer studies focused on 

environment and policy level determinants, despite mostly ‘Substantial’ to ‘High’ research priority 

ratings of these determinants. 

At the individual and interpersonal level, child and parental nutrition knowledge and skills were most 

frequently addressed, which had a ‘Moderate’ research priority rating. In addition to targeting 

knowledge and skills, future research addressing more ‘Substantial’ determinants including children’s 

sensory perceptions, children’s food beliefs, parental behaviours and feeding styles, and social 

influence and support is warranted. Individual and interpersonal determinants have been considered as 

more modifiable and feasible to implement compared to interventions targeting broader system 

determinants (190). As such, they are often the focus of early childhood nutrition interventions (191, 

192). However, the efficacy of these interventions may be limited without cohesive action across 

multiple levels to support behaviour change in parents and children (193). Factors influencing 

children’s eating behaviours are interconnected and involve a range of stakeholders, settings and 

sectors. Evidence suggests multicomponent interventions such as combining parent education with 
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changes in ECEC policy, were more likely to increase fruit and vegetable consumption in children 

under 5 years of age (16).  

Further environment and policy action is needed to ensure the success of sustained behaviour change 

interventions (194, 195). While there have been evidence-based recommendations for systems 

approaches for nutrition and obesity interventions over the past two decades (190), this review 

identified determinants at the environment and policy level remain understudied. Key priorities 

include intrinsic and extrinsic food product attributes, portion size, children’s eating environment, 

both industry and government regulation and influence. Home food availability and accessibility was 

also identified as a critical but understudied determinant and provides a potential leverage point for 

future interventions to improve children’s dietary intake. Studies have shown home availability of 

healthy foods is associated with increased fruit and vegetable intake in children (196). Addressing 

home food availability and accessibility may be particularly beneficial for low socioeconomic 

households where ability to purchase healthy foods is limited by income (194). Evidence shows that 

children with parents who were socially disadvantaged were more likely to be affected by overweight 

or obesity in mid-adolescence (197).  

The childcare food environment also plays a critical role in establishing children’s eating behaviours 

and diets and requires further exploration. While there was no DONE research priority rating for this 

determinant, evidence suggests that this is an important setting for children. Centre-based childcare 

services provide extensive reach to young children and provide up to 67% of the daily recommended 

intake of energy and nutrients, making this setting a valuable intervention target for promotion of 

healthy eating (198). Systematic reviews demonstrate that interventions promoting healthy eating in 

the childcare setting can improve children’s dietary intake and food choices (18). However, sustained 

implementation of nutrition interventions in this setting is complex, influenced by a number of factors 

and stakeholders, and remains a challenge (199). Further research to understand the determinants in 

the childcare food environment is recommended.  

In addition to addressing children’s food environment, there needs to be complementary policies and 

partnerships with sectors beyond the health domain to support the success of public health strategies. 
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At the policy level, there was some government action, primarily through subsidies for healthy foods 

in the USA. However, higher level legislative regulations and actions were lacking, notably in relation 

to industry influence and regulations. A study mapping healthy eating and active living policy 

implementation in New South Wales, Australia revealed that while there has been implementation of 

setting specific policies and programs in ECECs and schools, there was insufficient commitment for 

action targeting the wider food environment (200).  

There are several barriers to policy level and food system changes to support healthy diets for 

children. Swinburn et al. argues that industry opposition, insufficient public demand, and government 

reluctance to translate policy recommendations into action has limited the success of food system 

shifts (23). Government and policy level changes are highly contested and challenging. Thus, the 

health sector reverts to supporting families to make informed choices rather than environmental and 

policy changes. Limiting factors include culture, ownership, and limited collaborative infrastructure 

across social, healthcare, and political systems to support changes in the food system (200). 

Furthermore, evidence for environmental and policy changes may be limited due to inadequate 

measures to capture the associations between food environments and health outcomes (201).  

Strengths and Limitations 

A strength of this review is the broad “birds eye view” provided by the scoping review methodology 

(24). This bigger picture approach is critical when looking at food systems to understand the 

intervention action across multiple levels and domains. The scoping review aimed to capture all 

published interventions inclusive of experimental and observational analytic studies, however, due to 

the large number of studies identified the search was limited to peer-review literature and did not 

include grey literature. A limitation is that study designs other than RCTs may be subject to 

confounding and raise questions about the robustness of results. 

A further limitation of the literature and traditional analysis methods means that while there were 

more environmental and policy level interventions identified from the search, these studies were 

excluded as they did not directly measure effect on children’s dietary intake.  
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Another strength of the review is that it systematically synthesised the literature using the 

comprehensive DONE framework evaluated by experts across multiple fields. The DONE framework 

helped to summarise the large breadth of evidence in early childhood nutrition and map priorities for 

future research. A strength of the DONE framework is that it was designed to be dynamic and allow 

for the addition of new determinants and ratings as understanding changes. In the third phase of the 

framework development, a pilot round of framework updating was conducted and resulted in the 

addition of nine new determinants (29). Recent studies indicate that environment and policy 

determinants such as food availability and accessibility continue to be critical drivers (16, 192, 194), 

which has not changed since the DONE framework was last updated in 2017.  

However, a limitation of using a novel and dynamic framework is that it may not capture all 

determinants. The framework may oversimplify the many variables affecting nutrition and may not 

capture the nuances that may exist in different settings due to environmental influences. For example, 

the applicability of the DONE framework and research priority ratings in the early childhood setting 

needs further evaluation. As highlighted by this review, determinants related to the early childhood 

education and care setting could not be adequately categorised using existing framework categories 

and we added a category to overcome this. Continued updates are needed to ensure the framework 

reflects the most recent evidence in nutrition and eating research. For future interventions, we 

recommend conducting formative research to understand how environmental factors influence which 

determinants need to be prioritised in each setting.  

 

2.9 Conclusion  

To improve the success of early childhood nutrition interventions, a systems approach involving a set 

of complementary interventions targeting multiple determinants across all socioecological domains is 

needed. Most interventions target only one or two socioecological domains. Individual and 

interpersonal level determinants were most frequently addressed in the literature and interventions 

targeting environmental and policy level determinants were understudied. Environmental and policy 
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changes are needed to support the implementation behaviour change strategies aimed at children and 

parents and sustain improved dietary outcomes. Findings from this review suggest strategies to 

improve home food availability and accessibility as part of a set of multilevel actions could improve 

the success of early childhood nutrition interventions. 

 

2.10 Conclusion to chapter 

A systems approach recognises that improving dietary outcomes requires multi-level action to address 

the complex set of factors influencing children’s diets. This scoping review synthesised the evidence 

on early childhood nutrition interventions and identified the determinants these interventions 

addressed. This was the first scoping review to apply the novel DONE framework to the ECEC 

setting. Findings from this review highlight the need to add a category specific to the ECEC setting 

and to further evaluate determinants and research priority ratings relevant to this setting. The DONE 

framework, which includes over 400 determinants, 51 stem categories, and 11 leaf categories, enabled 

a more detailed and comprehensive mapping of studies compared with other approaches, such as the 

Social Ecological Model, which typically uses broader categories. There is abundant evidence 

exploring interventions on improving children’s diets, with most interventions addressing individual 

and interpersonal level determinants. Research gaps remain to address environmental and policy level 

determinants. Greater emphasis on children’s food environments including the ECEC setting, home 

food availability and accessibility, and the wider food environment is warranted. Furthermore, more 

evidence is needed on the impact of industry and government regulation and influence in shifting the 

system to ensure long-term, population level improvements in children’s diets. While we quantified 

frequently addressed and understudied determinants, it is important to explore whether interventions 

targeting these determinants positively influence children’s diets. Chapter Three evaluates the 

impact of interventions included in Chapter Two to identify leverage points in the system for future 

intervention.   
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Scoping Reviews (PRISMA-ScR) Checklist 

SECTION ITEM PRISMA-ScR CHECKLIST ITEM 
REPORTED 
ON PAGE # 

TITLE 

Title 1 Identify the report as a scoping review. 1 

ABSTRACT 

 
Structured 
summary 

 
2 

Provide a structured summary that includes (as 
applicable): background, objectives, eligibility criteria, 
sources of evidence, charting methods, results, and 
conclusions that relate to the review questions and 
objectives. 

1 

INTRODUCTION 

 
Rationale 

 
3 

Describe the rationale for the review in the context 
of what is already known. Explain why the review 
questions/objectives lend themselves to a scoping 
review approach. 

2-3 

 
Objectives 

 
4 

Provide an explicit statement of the questions and 
objectives being addressed with reference to their key 
elements (e.g., population or participants, concepts, 
and context) or other relevant key elements used to 
conceptualize the review questions and/or objectives. 

2-3 

METHODS 

Protocol and 
registration 

 
5 

Indicate whether a review protocol exists; state if and 
where it can be accessed (e.g., a Web address); and 
if available, provide registration information, including 
the registration number. 

3 

Eligibility criteria 6 
Specify characteristics of the sources of evidence 
used as eligibility criteria (e.g., years considered, 
language, 
and publication status), and provide a rationale. 

3 

Information 
sources* 

 
7 

Describe all information sources in the search (e.g., 
databases with dates of coverage and contact with 
authors to identify additional sources), as well as 
the date the most recent search was executed. 

4 

Search 8 
Present the full electronic search strategy for at least 1 
database, including any limits used, such that it could 
be repeated. 

Supplementary 
file 2 

Selection of 
sources of 
evidence† 

9 
State the process for selecting sources of evidence 
(i.e., screening and eligibility) included in the scoping 
review. 

4 

 
Data charting 
process‡ 

 

 
10 

Describe the methods of charting data from the 
included sources of evidence (e.g., calibrated forms or 
forms that have been tested by the team before their 
use, and whether data charting was done 
independently or in duplicate) and any processes for 
obtaining and 
confirming data from investigators. 

4 

Data items 11 
List and define all variables for which data were 
sought and any assumptions and simplifications 

4 
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made. 

Critical appraisal of 
individual sources 
of evidence§ 

 
12 

If done, provide a rationale for conducting a critical 
appraisal of included sources of evidence; describe 
the 
methods used and how this information was used in 
any data synthesis (if appropriate). 

N/A 

Synthesis of results 13 
Describe the methods of handling and summarizing 
the data that were charted. 

4-5 

RESULTS 

Selection 
of sources 
of 
evidence 

 
14 

Give numbers of sources of evidence screened, 
assessed for eligibility, and included in the review, 
with 
reasons for exclusions at each stage, ideally using a 
flow diagram. 

5-6 

Characteristics 
of sources of 
evidence 

15 
For each source of evidence, present characteristics 
for which data were charted and provide the citations. 

6-7 

Critical 
appraisal within 
sources of 
evidence 

16 
If done, present data on critical appraisal of included 
sources of evidence (see item 12). 

N/A 

Results of 
individual 
sources of 
evidence 

17 
For each included source of evidence, present the 
relevant data that were charted that relate to the 
review questions and objectives. 

Supplementary 
file 3 

Synthesis of results 18 
Summarize and/or present the charting results as they 
relate to the review questions and objectives. 

7-19 

DISCUSSION 

Summary 
of 
evidence 

 
19 

Summarize the main results (including an overview of 
concepts, themes, and types of evidence available), 
link to the review questions and objectives, and 
consider the relevance to key groups. 

20 

Limitations 20 Discuss the limitations of the scoping review process. 21-22 

Conclusions 21 
Provide a general interpretation of the results with 
respect to the review questions and objectives, as 
well 
as potential implications and/or next steps. 

22 

FUNDING 

 
Funding 

 
22 

Describe sources of funding for the included sources 
of evidence, as well as sources of funding for the 
scoping 
review. Describe the role of the funders of the scoping 
review. 

23 

1.9 JBI = Joanna Briggs Institute; PRISMA-ScR = Preferred Reporting Items for Systematic reviews and 
Meta-Analyses extension for Scoping Reviews. 
1.10 * Where sources of evidence (see second footnote) are compiled from, such as bibliographic databases, 
social media platforms, and Web sites. 
1.11 † A more inclusive/heterogeneous term used to account for the different types of evidence or data 
sources (e.g., quantitative and/or qualitative research, expert opinion, and policy documents) that may be 
eligible in a scoping review as opposed to only studies. This is not to be confused with information sources 
(see first footnote). 
1.12 ‡ The frameworks by Arksey and O’Malley (6) and Levac and colleagues (7) and the JBI guidance (4, 5) 
refer to the process of data extraction in a scoping review as data charting. 
1.13 § The process of systematically examining research evidence to assess its validity, results, and relevance 
before using it to inform a decision. This term is used for items 12 and 19 instead of "risk of bias" (which is 
more applicable to systematic reviews of interventions) to include and acknowledge the various sources of 
evidence that may be used in a scoping review (e.g., quantitative and/or qualitative research, expert opinion, 
and policy document). 
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Supplementary File 2 

Table S2.2. Search strategy as run on 17 May 2022 

Scopus 

Search # Search terms Number of 

results  

1 ( TITLE-ABS-KEY ( toddler*  OR  preschool*  OR  pre-school*  OR  

childcare*  OR  child-care*  OR  "early childhood"  OR  "age* 2-5"  OR  

daycare  OR  day-care )  AND  TITLE-ABS-KEY ( ( health*  OR  diet*  

OR  nutrition*  OR  food*  OR  lifestyle* )  W/3  ( therapy*  OR  

guideline*  OR  policy*  OR  policies*  OR  interven*  OR  strateg*  OR  

promot*  OR  educat*  OR  program*  OR  counsel*  OR  coach*  OR  

"behavio?r change" ) )  AND  TITLE-ABS-KEY ( ( diet*  W/2  ( quality  

OR  intake*  OR  behavior*  OR  behaviour*  OR  pattern ) )  OR  ( 

nutrition*  W/2  ( behaviour*  OR  behavior*  OR  status*  OR  

knowledg*  OR  skill* ) )  OR  ( food*  W/2  ( pattern*  OR  habit*  OR  

quality*  OR  frequenc*  OR  preferenc*  OR  knowledg*  OR  skill*  OR  

belief*  OR  attitude*  OR  provision* ) )  OR  ( ( feeding*  OR  eating* )  

W/2  ( habit*  OR  practic*  OR  pattern* ) ) ) )  AND  PUBYEAR  >  

1999 

7,524 
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Medline (via OvidSP)  

Search # Search terms/Subject Headings  

Number 

of results 

1 Child, Preschool/ 976271 

2 

(toddler* or preschool* or pre-school* or childcare* or child-care* or 

"early childhood" or daycare* or day-care* or "age* 2-5").tw. 

93800 

3 1 or 2 1014650 

4 Guideline/ or Guideline Adherence/ 51148 

5 Organizational Policy/ or Nutrition Policy/ or Health Policy/ 94850 

6 Internet-Based Intervention/ or Early Medical Intervention/ 4365 

7 Health Promotion/ 79407 

8 Health Education/ 62899 

9 Government Regulation/ 21801 

10 Program Evaluation/ or Program Development/ 87690 

11 Diet Therapy/ 10916 

12 Nutrition Therapy/ 3063 

13 Behavior Therapy/ 29662 

14 

((health* or diet* or nutrition* or food* or lifestyle*) adj3 (therapy* or 

guideline* or policy* or policies* or interven* or strateg* or promot* or 

educat* or program* or counsel* or coach* or regulat* or "behavio?r 

change")).tw. 

403188 

15 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 722610 

16 Diet, Food, and Nutrition/ or Diet/ or Diet, Healthy/ 182785 

17 eating/ or drinking/ 68511 

18 Energy Intake/ 43795 

19 Feeding Behavior/ 90358 

20 Food Preferences/ or Nutritional Status/ 66622 

21 Recommended Dietary Allowances/ 2172 

22 

((diet* adj2 (quality* or intake* or behavior* or behaviour* or pattern*)) 

or (nutrition* adj2 (behaviour* or behavior* or status* or knowledg* or 

skill*)) or (food* adj2 (pattern* or habit* or quality* or frequenc* or 

preferenc* or knowledg* or skill* or belief* or attitude* or provision*)) 

or ((eating* or feeding*) adj2 (habit* or practic* or pattern*))).tw. 

151825 

23 16 or 17 or 18 or 19 or 20 or 21 or 22 455814 

24 3 and 15 and 23 7227 

25 limit 24 to (english language and humans and yr="2000 -Current") 5719 
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Embase via OvidSP 

Search # Search terms/Subject Headings  Number of 

results 

1 toddler/ or preschool child/ 595563 

2 (toddler* or preschool* or pre-school* or childcare* or child-care* or 

"early childhood" or daycare* or day-care* or "age* 2-5").tw. 

118088 

3 1 or 2 660305 

4 practice guideline/ 496528 

5 organizational policy/ or health care policy/ or public policy/ or nutrition 

policy/ 

220162 

6 early intervention/ or intervention study/ 84210 

7 lifestyle modification/ 45565 

8 health promotion/ 105407 

9 nutrition education/ or health education/ 110426 

10 health program/ or community program/ 118626 

11 nutritional counseling/ 3322 

12 public health campaign/ 2797 

13 government regulation/ 28285 

14 diet therapy/ or behavior therapy/ 102246 

15 behavior change/ 44188 

16 ((health* or diet* or nutrition* or food* or lifestyle*) adj3 (therapy* or 

guideline* or policy* or policies* or interven* or strateg* or promot* or 

educat* or program* or counsel* or coach* or regulat* or "behavio?r 

change")).tw. 

502907 

17 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 1537752 

18 diet/ or diet composition/ or unhealthy diet/ or obesogenic diet/ or 

healthy diet/ 

272435 

19 child nutrition/ 17707 

20 nutritional parameters/ or nutritional health/ or nutritional requirement/ 29135 

21 feeding behavior/ 90466 

22 dietary intake/ 89140 

23 dietary pattern/ 4973 

24 eating habit/ 13958 

25 nutritional status/ 75812 

26 food preference/ 14705 

27 caloric intake/ 70731 

28 ((diet* adj2 (quality* or intake* or behavior* or behaviour* or pattern*)) 

or (nutrition* adj2 (behaviour* or behavior* or status* or knowledg* or 

skill*)) or (food* adj2 (pattern* or habit* or quality* or frequenc* or 

preferenc* or knowledg* or skill* or belief* or attitude* or provision*)) 

or ((eating* or feeding*) adj2 (habit* or practic* or pattern*))).tw. 

201120 

29 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 or 26 or 27 or 28 639703 

30 3 and 17 and 29 8221 

31 limit 30 to (human and english language and yr="2000 -Current") 6714 
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ERIC via OvidSP 

Search # Search terms/Subject Headings Number of 

results 

1 exp Toddlers/ 6531 

2 exp Preschool Children/ 24478 

3 (toddler* or preschool* or pre-school* or childcare* or child-care* or 

"early childhood" or daycare* or day-care* or "age* 2-5").tw. 

95262 

4 1 or 2 or 3 95262 

5 exp Guidelines/ or exp Facility Guidelines/ 26505 

6 exp Policy Formation/ or exp School Policy/ or exp Public Policy/ or exp 

State Policy/ 

45318 

7 exp Early Intervention/ or exp Intervention/ 62112 

8 exp Change Strategies/ 24633 

9 exp Health Promotion/ 8642 

10 exp Health Education/ 13405 

11 exp Nutrition Instruction/ 2574 

12 exp Family Programs/ or exp Home Programs/ or exp Lunch Programs/ 

or exp School Community Programs/ or exp Health Programs/ or exp 

Community Programs/ or exp Breakfast Programs/ 

23182 

13 exp State Regulation/ or exp Federal Regulation/ 5610 

14 exp Behavior Change/ 12528 

15 ((health* or diet* or nutrition* or food* or lifestyle*) adj3 (therapy* or 

guideline* or policy* or policies* or interven* or strateg* or promot* or 

educat* or program* or counsel* or coach* or regulat* or "behavio?r 

change")).tw. 

48671 

16 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 215872 

17 exp Nutrition/ or exp Eating Habits/ 9355 

18 ((diet* adj2 (quality* or intake* or behavior* or behaviour* or pattern*)) 

or (nutrition* adj2 (behaviour* or behavior* or status* or knowledg* or 

skill*)) or (food* adj2 (pattern* or habit* or quality* or frequenc* or 

preferenc* or knowledg* or skill* or belief* or attitude* or provision*)) 

or ((eating* or feeding*) adj2 (habit* or practic* or pattern*))).tw. 

5551 

19 17 or 18 10314 

20 4 and 16 and 19 1005 

21 limit 20 to (english language and yr="2000 -Current") 451 
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Global Health via OvidSP 

Search 

# 

Search terms/Subject Headings Number of 

results 

1 preschool children/ 15921 

2 (toddler* or preschool* or pre-school* or childcare* or child-care* or 

"early childhood" or daycare* or day-care* or "age* 2-5").tw. 

39043 

3 1 or 2 39043 

4 guidelines/ or dietary guidelines/ 65346 

5 nutrition policy/ or food policy/ or health policy/ or government policy/ 31011 

6 nutritional intervention/ 2699 

7 disease prevention.sh. 123651 

8 health promotion/ 29127 

9 diet counselling/ 70 

10 community education/ or nutrition education/ or health education/ 30228 

11 community programmes.sh. 1841 

12 therapeutic diets/ 10315 

13 behavioural changes.sh. 5138 

14 ((health* or diet* or nutrition* or food* or lifestyle*) adj3 (therapy* or 

guideline* or policy* or policies* or interven* or strateg* or promot* or 

educat* or program* or counsel* or coach* or regulat* or "behavio?r 

change")).tw. 

255928 

15 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 406665 

16 diet treatment/ or diet counselling/ 6513 

17 15 or 16 410217 

18 (energy intake or nutrient intake).sh. 30659 

19 (food intake or intake or diet).sh. 153309 

20 eating patterns/ 9797 

21 feeding habits/ 18905 

22 child nutrition/ or nutrition information/ or nutrition knowledge/ 10031 

23 nutritional state.sh. 34266 

24 food preferences/ 13998 

25 food beliefs/ 1624 

26 ((diet* adj2 (quality* or intake* or behavior* or behaviour* or pattern*)) 

or (nutrition* adj2 (behaviour* or behavior* or status* or knowledg* or 

skill*)) or (food* adj2 (pattern* or habit* or quality* or frequenc* or 

preferenc* or knowledg* or skill* or belief* or attitude* or provision*)) 

or ((eating* or feeding*) adj2 (habit* or practic* or pattern*))).tw. 

185127 

27 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 or 26 301209 

28 nutrition programmes/ 7625 

29 health programmes/ 26186 

30 17 or 28 or 29 410217 

31 3 and 27 and 30 3162 

32 limit 31 to (english language and yr="2000 -Current") 2509 
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The Cochrane Library 

Search Search terms/MeSH descriptors Number of 

results 

#1 MeSH descriptor: [Child, Preschool] explode all trees 31350 

#2 (toddler* or preschool* or pre-school* or childcare* or child-care* or 

"early childhood" or daycare* or day-care* or "age* 2-5").tw. 

10081 

#3 #1 OR #2 41058 

#4 MeSH descriptor: [Guideline] this term only 0 

#5 MeSH descriptor: [Guideline Adherence] this term only 1125 

#6 MeSH descriptor: [Organizational Policy] explode all trees 97 

#7 MeSH descriptor: [Nutrition Policy] explode all trees 467 

#8 MeSH descriptor: [Health Policy] explode all trees 698 

#9 MeSH descriptor: [Internet-Based Intervention] this term only 336 

#10 MeSH descriptor: [Early Medical Intervention] this term only 426 

#11 MeSH descriptor: [Health Promotion] explode all trees 7113 

#12 MeSH descriptor: [Health Education] explode all trees 21271 

#13 MeSH descriptor: [Government Regulation] explode all trees 26 

#14 MeSH descriptor: [Program Evaluation] explode all trees 6506 

#15 MeSH descriptor: [Program Development] explode all trees 744 

#16 MeSH descriptor: [Diet Therapy] explode all trees 6546 

#17 MeSH descriptor: [Nutrition Therapy] explode all trees 10290 

#18 MeSH descriptor: [Behavior Therapy] explode all trees 18612 

#19 ((health* or diet* or nutrition* or food* or lifestyle*) adj3 (therapy* or 

guideline* or policy* or policies* or interven* or strateg* or promot* or 

educat* or program* or counsel* or coach* or regulat* or "behavio?r 

change")).tw. 

10081 

#20 #4 OR #5 OR #6 OR #7 or #8 or #9 OR #10 OR #11 OR #12 OR #13 

OR #14 OR #15 OR #16 OR #17 OR #18 OR #19 

62688 

#21 MeSH descriptor: [Diet] explode all trees 20189 

#22 MeSH descriptor: [Diet, Healthy] explode all trees 628 

#23 MeSH descriptor: [Diet, Food, and Nutrition] explode all trees 58948 

#24 MeSH descriptor: [Eating] explode all trees 3909 

#25 MeSH descriptor: [Drinking] explode all trees 606 

#26 MeSH descriptor: [Energy Intake] explode all trees 5804 

#27 MeSH descriptor: [Feeding Behavior] explode all trees 9735 

#28 MeSH descriptor: [Food Preferences] explode all trees 980 

#29 MeSH descriptor: [Nutritional Status] explode all trees 2713 

#30 MeSH descriptor: [Recommended Dietary Allowances] explode all trees 114 

#31 ((diet* adj2 (quality* or intake* or behavior* or behaviour* or pattern*)) 

or (nutrition* adj2 (behaviour* or behavior* or status* or knowledg* or 

skill*)) or (food* adj2 (pattern* or habit* or quality* or frequenc* or 

preferenc* or knowledg* or skill* or belief* or attitude* or provision*)) 

or ((eating* or feeding*) adj2 (habit* or practic* or pattern*))).tw. 

10082 

#32 #21 OR #22 OR #23 OR #24 OR #25 OR #26 OR #27 OR #28 OR #29 

OR #30 OR #31 

68526 

#33 #3 AND #20 AND #32 with Publication Year from 2000 to 2022, in 

Trials 

5085 

#34 #3 AND #20 AND #32 with Cochrane Library publication date Between 

Jan 2000 and Dec 2022, in Cochrane Reviews, Cochrane Protocols 

4564 

#35 #33 OR #34 9649 
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Supplementary File 3 

Table S2.3. DONE framework categories for individual sources of evidence 

Lead author, 

Year of 

publication Title 

Socio-ecological 

level Stem category Leaf category 

Name of 

factor/strategy 

Ahern, 2014 

The root of the problem: increasing root vegetable 

intake in preschool children by repeated exposure and 

flavour flavour learning Individual Biological  Sensory perception  

Food liking, learned 

taste preference 

Ahern, 2019 

The effects of repeated exposure and variety on 

vegetable intake in pre-school children Individual 

Biological; 

Psychological 

Sensory perception;  

Eating regulation 

Learned taste 

preferences, food 

preferences; 

Variety seeking, 

neophobia 

Alvina, 2004 

Rapid carbohydrate digestion rate produced lesser short-

term satiety in obese preschool children Individual 

Biological; 

Situational  

Food-related physiology; 

Hunger 

Appetite; 

Satiation, hunger 

Andreyeva, 

2018 

Predictors of Nutrition Quality in Early Child Education 

Settings in Connecticut 

Environment; 

Policy 

Meso/Macro; 

Government 

Environment Food 

Availability And 

Accessibility; 

Government Regulations 

ECEC food 

environment; 

Subsidies for healthy 

foods  

Anzman-

Frasca, 2012 

Repeated exposure and associative conditioning 

promote preschool children's liking of vegetables Individual Biological Sensory perception  

Food preference, 

learned taste 

preference 

Ashton, 2021 

Dietary outcomes of the "healthy youngsters, healthy 

dads"™ randomised controlled trial 

Individual; 

Interpersonal 

Psychological; 

Situational; 

Social  

Food knowledge, skills and 

abilities;  

Related Health Behaviours; 

Parental Behaviours 

Food familiarity  

Physical activity 

level; 

Parental modeling, 

parental food habits, 

parental lifestyle 

Au, 2016 

Online and In-Person Nutrition Education Improves 

Breakfast Knowledge, Attitudes, and Behaviors: A 

Randomized Trial of Participants in the Special 

Supplemental Nutrition Program for Women, Infants, 

and Children Interpersonal Social 

Parental Resources and Risk 

Factors;  

Parent Behaviours 

Parental nutrition 

knowledge, parental 

food product 

knowledge; 

Parental food habits; 

parental food 

processing (cooking)  
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Bakirci-

Taylor, 2019 

mHealth Improved Fruit and Vegetable Accessibility 

and Intake in Young Children 

Interpersonal; 

Environment Social; Micro  

Parental Resources and Risk 

Factors; Home Food 

Availability and Accessibility 

Parental Nutrition 

Knowledge; Food 

Accessibility  

Barkin, 2018 

Effect of a behavioral intervention for underserved 

preschool-age children on change in body mass index: 

A randomized clinical trial 

Individual; 

Interpersonal 

Psychological; 

Situational; 

Social 

Food Knowledge, Skills and 

Abilities 

Related Health Behaviours; 

Parental Resources and Risk 

Factors; 

Parental Behaviours 

Food familiarity; 

Frequency of 

television viewing, 

physical activity 

level; 

Parental nutrition 

knowledge  

Parental lifestyle 

Barnes, 2017 

Development of Food Group Books for Three- and 

Four-Year-Old Children Individual Psychological 

Food Knowledge, Skills and 

Abilities Food familiarity  

Beck, 2017 

Randomized Controlled Trial of a Clinic-Based 

Intervention to Promote Healthy Beverage 

Consumption Among Latino Children Interpersonal Social 

Parental Resources And Risk 

Factors; 

Parental Attitudes and Beliefs 

parental nutrition 

knowledge, parental 

food product 

knowledge; 

Parental trust in food 

labeling 

Bell, 2015 

Impact of a nutrition award scheme on the food and 

nutrient intakes of 2- to 4-year-olds attending long day 

care 

Environment; 

Policy 

Meso/Macro; 

Government 

Environment Food 

Availability and 

Accessibility; 

Campaigns 

ECEC food 

environment;  

Programs promoting 

healthy eating 

Bender, 2013 

A culturally appropriate intervention to improve health 

behaviors in hispanic mother-child dyads 

Individual; 

Interpersonal 

Psychological; 

Situational; 

Social; Cultural 

Food Knowledge, Skills and 

Abilities; 

Related Health Behaviours;  

Family Food Culture; 

Parental Resources and Risk 

Factors; 

Parental Behaviours;  

Cultural Cognitions 

Food familiarity;  

Physical activity 

level (child);  

Household food 

processing (cooking); 

Parental nutrition 

knowledge;  

Parental modeling, 

parental lifestyle;  

Cultural values 

Boyer, 2012 

Shape of snack foods does not predict snack intake in a 

sample of preschoolers: a cross-over study Individual Psychological Sensory Perception 

Food liking, food 

wanting 
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Braga-Pontes, 

2022 

Nutrition education strategies to promote vegetable 

consumption in preschool children: the 

Veggies4myHeart project Individual;  

Biological; 

Psychological  

Sensory Perception; 

Food Knowledge, Skills and 

Abilities 

Food liking, food 

wanting, learned taste 

preferences; 

Food familiarity 

Brand, 2017 

Comparing strategies to improve the implementation of 

healthy nutrition in kindergartens: a prospective 

observational study 

Interpersonal; 

Environment 

Social; 

Meso/Macro 

Food Knowledge, Skills and 

Abilities; 

Parental Resources And Risk 

Factors,  

Parental Behaviours; 

Environment Food 

Availability and Accessibility 

Food familiarity; 

parental nutrition 

knowledge; 

parental food 

processing (cooking); 

ECEC food 

environment  

Brown, 2019 

Feasibility of Text Messaging to Promote Child Health 

in a Rural Community on an American Indian 

Reservation Interpersonal Social 

Parental Resources And Risk 

Factors 

parental nutrition 

knowledge 

Buscemi, 

2019 

Comparative effectiveness trial of an obesity prevention 

intervention in EFNEP and SNAP-ED: Primary 

outcomes 

Individual; 

Interpersonal 

Psychological; 

Situational; 

Social 

Food Knowledge, Skills and 

Abilities; 

Related health behaviours; 

Parental Resources And Risk 

Factors 

Food familiarity; 

Physical activity 

level; 

Parental nutrition 

knowledge  

Byrd-

Bredbenner, 

2018 

Promoting healthy home environments and lifestyles in 

families with preschool children: HomeStyles, a 

randomized controlled trial 

Interpersonal; 

Environment Social; Micro 

Parental Resources And Risk 

Factors, 

Parental Attitudes And 

Beliefs, 

Parental Behaviors; 

Family food Culture, 

Eating Environment 

parental nutrition 

knowledge; 

parental weight 

control goal 

parental modelling; 

family food culture; 

meal environment  

Cason, 2001 

Evaluation of a preschool nutrition education program 

based on the theory of multiple intelligences Individual Psychological 

Food Knowledge, Skills and 

Abilities food familiarity 

Chiasson, 

2013 Changing WIC changes what children eat 

Environment; 

Policy 

Micro; 

Government 

Home Food Availability And 

Accessibility 

Government Regulations 

Food accessibility, 

food availability  

Subsidies for healthy 

foods 

Choi, 2018 

Fruit and vegetable intakes in relation to behavioral 

outcomes associated with a nutrition education 

intervention in preschoolers Individual Psychological 

Food Knowledge, Skills and 

Abilities food familiarity  
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Cloutier, 

2015 

Outcomes from a Pediatric Primary Care Weight 

Management Program: Steps to Growing Up Healthy Interpersonal Social 

Parental Resources And Risk 

Factors 

Parental Attitudes And 

Beliefs 

parental nutrition 

knowledge  

parental weight 

control goal  

Condrasky, 

2006 

Cooking with a Chef: An Innovative Program to 

Improve Mealtime Practices and Eating Behaviors of 

Caregivers of Preschool Children Interpersonal Social 

Parental Resources And Risk 

Factors 

Parental Attitudes and Beliefs 

Parental Behaviors 

parental nutrition 

knowledge  

parental trust in food 

labeling 

parental food 

processing (cooking) 

Correia, 2014 

Pairing vegetables with a liked food and visually 

appealing presentation: Promising strategies for 

increasing vegetable consumption among preschoolers Individual Biological Sensory Perception 

Food liking, food 

wanting, learned taste 

preferences 

Corsini, 2013 

Rewards can be used effectively with repeated exposure 

to increase liking of vegetables in 4-6-year-old children 

Individual;  

Interpersonal 

Biological; 

Social  

Sensory Perception  

Parental Feeding Styles 

Food liking, learned 

taste preferences  

Parental instrumental 

feeding 

Davison, 

2013 

A childhood obesity intervention developed by families 

for families: Results from a pilot study Interpersonal Social 

Parental Attitudes And 

Beliefs 

Parental Resources And Risk 

Factors 

Parental Behaviours 

Parental weight 

control concerns, 

parental perception of 

child's weight, 

parental weight 

control goal  

Parental nutrition 

knowledge  

Parental food habits 

DeBock, 

2012 

Positive impact of a pre-school-based nutritional 

intervention on children's fruit and vegetable intake: 

Results of a cluster-randomized trial 

Individual; 

Interpersonal 

Psychological; 

Social 

Food Beliefs (psychological) 

Food Knowledge, Skills and 

Abilities (psychological) 

Social Influence (social) 

Parental Resources And Risk 

Factors (social) 

Parental Behaviours (social)  

food involvement  

food familiarity 

household food 

processing (cooking)  

peer modelling  

parental nutrition 

knowledge  

parental modeling, 

parental food 

processing (cooking) 
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DeCoen, 

2012 

Effects of a 2-year healthy eating and physical activity 

intervention for 3-6-year-olds in communities of high 

and low socio-economic status: the POP (Prevention of 

Overweight among Pre-school and school children) 

project 

Individual; 

Interpersonal; 

Environment 

Psychological; 

Social; 

Meso/Macro 

Food Knowledge, Skills and 

Abilities 

Parental Resources And Risk 

Factors 

Environment Food 

Availability and Accessibility 

food familiarity 

parental nutrition 

knowledge  

ECEC food 

environment  

DeCraemer, 

2020 

Combining effect and process evaluation on european 

preschool children's snacking behavior in a 

kindergarten-based, family-involved cluster randomized 

controlled trial: The toybox study 

Individual; 

Interpersonal; 

Environment 

Psychological; 

Social; Micro; 

Meso/Macro 

Food Knowledge Skills and 

Abilities 

Parental Resources And Risk 

Factors 

Eating Environment  

Environment Food 

Availability and Accessibility 

food familiarity  

parental nutrition 

knowledge  

meal environment  

ECEC food 

environment  

deDroog, 

2017 

Promoting toddlers vegetable consumption through 

interactive reading and puppetry Individual Psychological 

Food Knowledge, Skills and 

Abilities food familiarity  

deSilva-

Sanigorski, 

2010 

Reducing obesity in early childhood: results from Romp 

& Chomp, an Australian community-wide intervention 

program 

Individual; 

Interpersonal; 

Environment 

Situational; 

Social; 

Meso/Macro 

Related Health Behaviours 

Social Support 

Parent Resources and Risk 

Factors 

Environment Food 

Availability And 

Accessibility 

Societal Initiatives  

Physical activity 

level, frequency of 

television viewing 

Community 

recommendations 

Parental nutrition 

knowledge  

ECEC food 

environment  

Food-related NGO 

activity 

DeWild, 

2015 

Efficacy of repeated exposure and flavour-flavour 

learning as mechanisms to increase preschooler's 

vegetable intake and acceptance Individual Biological Sensory Perception 

food preferences, 

food liking, learned 

taste preferences  

Doring, 2016 

Motivational interviewing to prevent childhood obesity: 

a cluster RCT Interpersonal Social 

Parental Resources and Risk 

Factors  

Parental Behaviours 

Parental Attitudes and Beliefs 

parental nutrition 

knowledge  

parental weight 

control goal  

parental food habits  
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2014 

Feasibility and acceptability of an early childhood 

obesity prevention intervention: Results from the 

healthy homes, healthy families pilot study 

Interpersonal; 

Environment Social; Micro 

Family Food Culture 

Parental Resources and Risk 

Factors  

Parental Behaviours 

Parental feeding style 

Eating Environment 

Family food culture 

Parental nutrition 

knowledge 

Parental modeling 

Parental instrumental 

feeding 

Meal environment 

Duncanson, 

2013 

Effect of a low-intensity parent-focused nutrition 

intervention on dietary intake of 2- to 5-year olds Interpersonal Social 

Parental Resources and Risk 

Factors 

parental nutrition 

knowledge  

Dundas, 2004 

Impact of the special supplemental nutrition program 

for women, infants and children on the healthy eating 

behaviors of preschool children in Eastern Idaho 

Environment; 

Policy 

 Micro; 

Government 

Home Food Availability and 

Accessibility  

Government regulations 

food accessibility; 

food availability  

subsidies for healthy 

foods 

Endres, 2003 Soy-enhanced lunch acceptance by preschoolers Environment Product Intrinsic Product Attributes 

nutritional 

composition  

Esquivel, 

2016 

Head Start Wellness Policy Intervention in Hawaii: A 

Project of the Children's Healthy Living Program Environment Micro 

Environment Food 

Availability and Accessibility 

ECEC food 

environment  

Fildes, 2014 

Parent-administered exposure to increase children's 

vegetable acceptance: A randomized controlled trial 

Individual;  

Interpersonal 

Biological; 

Social 

Sensory Perception 

Parental Feeding Styles 

Food liking 

Parental instrumental 

feeding 

Fisher, 2019 

Title: efficacy of a food parenting intervention for 

mothers with low income to reduce preschooler's solid 

fat and added sugar intakes: a randomized controlled 

trial Interpersonal Social 

Parental Resources and Risk 

Factors  

Parental Behaviours 

Parental Feeding Styles  

parental modeling  

parental portion size 

habits, parental food 

restriction, parental 

pressure-to-eat, 

parental instrumental 

feeding 

Fitzgibbon, 

2005 

Two-year follow-up results for Hip-Hop to Health Jr.: a 

randomized controlled trial for overweight prevention in 

preschool minority children 

Individual; 

Interpersonal 

Psychological; 

Situational; 

Social 

Food Knowledge, Skills and 

Abilities 

Related Health Behaviours 

Parental Resources and Risk 

Factors 

food familiarity  

physical activity level 

parental nutrition 

knowledge  

Fitzgibbon, 

2006 Hip-Hop to Health Jr. for Latino preschool children 

Individual; 

Interpersonal 

Psychological; 

Situational; 

Social 

Food Knowledge, Skills and 

Abilities 

Related Health Behaviours 

Parental Resources and Risk 

Factors 

food familiarity  

physical activity level  

parental nutrition 

knowledge  
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Fitzgibbon, 
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Hip-hop to health Jr. Obesity prevention effectiveness 

trial: Postintervention results 

Individual; 

Interpersonal 

Psychological; 

Situational; 

Social 

Food Knowledge, Skills and 

Abilities 

Related Health Behaviours 

Parental Resources and Risk 

Factors 

food familiarity  

physical activity level  

parental nutrition 

knowledge  

Fitzgibbon, 

2013 Family-based hip-hop to health: outcome results 

Individual; 

Interpersonal 

Psychological; 

Situational; 

Social; Cultural 

Food Knowledge, Skills and 

Abilities  

Related Health Behaviours 

Cultural Cognitions 

Parental Resources and Risk 

Factors 

Parental Attitudes and Beliefs 

food familiarity  

physical activity 

level,  

cultural norms 

parental nutrition 

knowledge  

parental weight 

control concerns, 

parents perception of 

child's weight  

French, 2018 

Multicomponent Obesity Prevention Intervention in 

Low-Income Preschoolers: Primary and Subgroup 

Analyses of the NET-Works Randomized Clinical Trial, 

2012-2017 

Interpersonal; 

Environment Social; Micro 

Social Support 

Parental Resources and Risk 

Factors 

Parental Behaviours  

Eating Environment  

community 

recommendations  

parental nutrition 

knowledge  

parental food habits 

meal environment  

Gagne, 2013 

Impact of a childcare centre nutrition program: On 

nutrient intakes in nunavik inuit children 

Individual; 

Environment 

Psychological; 

Meso/Macro 

Food Knowledge, Skills and 

Abilities 

Environment Food 

Availability and Accessibility 

Food familiarity 

ECEC food 

environment  

Gans, 2022 

A multi-component tailored intervention in family 

childcare homes improves diet quality and sedentary 

behavior of preschool children compared to an attention 

control: results from the Healthy Start-Comienzos 

Sanos cluster randomized trial Environment Meso/Macro 

Environment Food 

Availability And 

Accessibility 

ECEC food 

environment 

Gomes, 2018 

Effectiveness of a parental school-based intervention to 

improve young children's eating patterns: A pilot study Interpersonal Social 

Parental Resources and Risk 

Factors 

Parental Attitudes and Beliefs  

Parental Feeding Styles  

parental nutrition 

knowledge  

parental perception of 

child's weight  

parental pressure-to-

eat 
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Gomes, 2020 

Predictors of outcomes following a brief portuguese 

parental nutrition intervention Interpersonal Social 

Parental Resources and Risk 

Factors 

Parental Attitudes and Beliefs  

Parental Feeding Styles  

parental nutrition 

knowledge  

parental perception of 

child's weight  

parental pressure-to-

eat 

Grummon, 

2019 

Effects of a multipronged beverage intervention on 

young children's beverage intake and weight: a cluster-

randomized pilot study 

Individual; 

Interpersonal; 

Environment 

Biological; 

Psychological; 

Social; Micro 

Food Knowledge, Skills and 

Abilities 

Food beliefs 

Parents Resources and Risk 

Factors 

Parental Attitudes and Beliefs 

Parental Behaviours  

Eating Environment  

Environment Food 

Availability and Accessibility 

food familiarity 

food involvement 

parental nutrition 

knowledge; parent 

food product 

knowledge  

parental perception of 

child's weight; 

parental trust in food 

labeling  

parental food habits 

meal environment  

ECEC food 

environment  

Guthrie, 2020 

The special supplemental nutrition program for women, 

infants, and children is associated with several changes 

in nutrient intakes and food consumption patterns of 

participating infants and young children, 2008 

compared with 2016 

Environment; 

Policy 

Micro; 

Government 

Home Food Availability and 

Accessibility  

Government Regulations 

food accessibility; 

food availability 

subsidies for healthy 

foods 

Haire-Joshu, 

2008 

High 5 for Kids: The impact of a home visiting program 

on fruit and vegetable intake of parents and their 

preschool children 

Interpersonal; 

Environment Social; Micro 

Parental Resources and Risk 

Factors 

Parental Behaviours 

Parental Feeding Styles  

Home Food Availability and 

Accessibility 

Parental nutrition 

knowledge  

Parental modeling  

Parental pressure-to-

eat, parental 

instrumental feeding 

Food Availability 
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Hammersley, 

2019 

An internet-based childhood obesity prevention 

program (TIMe2bhealthy) for parents of preschool-aged 

children: Randomized controlled trial Interpersonal Social 

Social Support 

Parental Resources and Risk 

Factors  

Parental Behaviours 

Parental Feeding Styles  

parental 

recommendations 

parental nutrition 

knowledge  

parental food habits 

parental food 

restriction; parental 

pressure-to-eat  

Hammersley, 

2021 

Translation of Two Healthy Eating and Active Living 

Support Programs for Parents of 2-6-Year-Old 

Children: Outcomes of the 'Time for Healthy Habits' 

Parallel Partially Randomised Preference Trial Interpersonal Social 

Parental Resources and Risk 

Factors  

Parental Behaviours  

parental nutrition 

knowledge  

parental food habits  

Heerman, 

2019 

Competency-Based Approaches to Community Health: 

A Randomized Controlled Trial to Reduce Childhood 

Obesity among Latino Preschool-Aged Children 

Individual; 

Interpersonal 

Psychological; 

Situational; 

Social 

Food Knowledge, Skills and 

Abilities 

Related Health Behaviours 

Parental Resources and Risk 

Factors 

Parental Behaviours  

food familiarity  

physical activity level 

parental nutrition 

knowledge   

parental lifestyle; 

parental food habits 

Hong, 2018 

A Field Experiment Examining Mindfulness on Eating 

Enjoyment and Behavior in Children Individual Psychological Eating Regulation  mindful eating  

Hong, 2018 

Using Family Backpacks as a Tool to Involve Families 

in Teaching Young Children about Healthy Eating 

Individual; 

Interpersonal 

Psychological; 

Social 

Food Knowledge, Skills and 

Abilities 

Parental Resources and Risk 

Factors  

food familiarity 

parental nutrition 

knowledge  

Horne, 2011 

Increasing pre-school children's consumption of fruit 

and vegetables. A modelling and rewards intervention Interpersonal Social Social Influence  peer modelling  

Hughes, 2021 

Twelve-Month Efficacy of an Obesity Prevention 

Program Targeting Hispanic Families With 

Preschoolers From Low-Income Backgrounds 

Individual; 

Interpersonal 

Psychological; 

Social 

Food Knowledge, Skills and 

Abilities 

Parental Resources and Risk 

Factors  

Parental Feeding Styles 

food familiarity 

parental nutrition 

knowledge 

parental portion size 

habits, parental 

pressure to eat 

Hunsaker, 

2017 

Effectiveness of a Parent Health Report in Increasing 

Fruit and Vegetable Consumption Among Preschoolers 

and Kindergarteners Interpersonal Social 

Parental Resources and Risk 

Factors 

Parental Behaviours 

parental nutrition 

knowledge 

parental modeling 
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Iaia, 2017 

An educational intervention to promote healthy 

lifestyles in preschool children: A cluster-RCT 

Individual; 

Interpersonal 

Psychological; 

Social 

Food Knowledge, Skills and 

Abilities 

Parental Resources and Risk 

Factors  

Parental Behaviours 

food familiarity  

parental nutrition 

knowledge  

parental food habits 

Jensen, 2021 

Examining Chile's unique food marketing policy: TV 

advertising and dietary intake in preschool children, a 

pre- and post- policy study Policy Government Government Regulations  

food advertisement 

regulations  

Johnson, 

2019 

A longitudinal intervention to improve young children's 

liking and consumption of new foods: findings from the 

Colorado LEAP study Individual 

Biological; 

Psychological 

Sensory Perception  

Food Knowledge, Skills and 

Abilities  

Food Beliefs 

food liking, learned 

taste preferences  

food familiarity  

food involvement 

Jones, 2015 

Effectiveness of an intervention to facilitate the 

implementation of healthy eating and physical activity 

policies and practices in childcare services: A 

randomised controlled trial Environment Meso/Macro 

Environment Food 

Availability And 

Accessibility 

ECEC food 

environment  

Kenney, 2020 

Impact of changes to the Child and Adult Care Food 

Program on children's dietary intake in family child care 

homes 

Environment; 

Policy 

Meso/Macro; 

Government 

Environment Food 

Availability And 

Accessibility 

Governmental Regulations  

ECEC food 

environment  

subsidies for healthy 

foods  

Kerver, 2022 

Supporting family meal frequency: Screening Phase 

results from the Simply Dinner Study 

Individual; 

Interpersonal; 

Environment 

Psychological; 

Social; Micro 

Family Food Culture 

Parental Resources and Risk 

Factors 

Parental Behaviours 

Home Food Availability and 

Accessibility 

household food 

processing  

parental nutrition 

knowledge 

parental food 

processing (cooking) 

food accessibility, 

food availability  
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Kim, 2016 

Evaluating an integrated nutrition and parenting 

education program for preschoolers and their parents 

Individual; 

Interpersonal 

Psychological; 

Social 

Food Knowledge, Skills and 

Abilities  

Food Beliefs 

Parental Resources and Risk 

Factors 

Parental Behaviours  

Parental Feeding Styles  

food familiarity 

food involvement  

parental nutrition 

knowledge  

parental pressure to 

eat, parental food 

processing (cooking), 

parental food habits  

parental instrumental 

feeding, parental 

emotional feeding 

Kim, 2019 

Effectiveness of teacher-led nutritional lessons in 

altering dietary habits and nutritional status in preschool 

children: Adoption of a NASA mission x-based 

program Individual Psychological 

Food Knowledge, Skills and 

Abilities food familiarity 

Klohe-

Lehman, 

2007 

Low-income, overweight and obese mothers as agents 

of change to improve food choices, fat habits, and 

physical activity in their 1-to-3-year-old children Interpersonal Social 

Parental Resources And Risk 

Factors 

Parental Attitudes And 

Beliefs 

Parental Behaviors 

parental nutrition 

knowledge 

parental weight 

control goal 

parental food habits, 

parental food 

processing (cooking), 

parental smart 

shopping, parental 

lifestyle 

Knol, 2016 

Development and Feasibility of a Childhood Obesity 

Prevention Program for Rural Families: Application of 

the Social Cognitive Theory 

Individual; 

Interpersonal 

Psychological; 

Social 

Food Knowledge, Skills and 

Abilities 

Food Beliefs 

Eating Regulation 

Parental Resources And Risk 

Factors 

Parental Behaviours 

Parental Feeding Styles 

food familiarity 

food involvement 

mindful eating 

parental nutrition 

knowledge 

parental modeling, 

parental food habits 

parental portion size 

habits, food used as 

an incentive 
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Knowlden, 

2018 

Two-Year Outcomes of the Enabling Mothers to 

Prevent Pediatric Obesity Through Web-Based 

Education and Reciprocal Determinism (EMPOWER) 

Randomized Control Trial Interpersonal Social 

Parental Resources And Risk 

Factors 

Parental Behaviors 

Parental Feeding Styles 

parental nutrition 

knowledge 

parental modeling, 

parental food habits 

parental food 

restriction, parental 

instrumental feeding, 

parental emotional 

feeding 

Kong, 2014 

The 18-month impact of special supplemental nutrition 

program for women, infants, and children food package 

revisions on diets of recipient families 

Environment; 

Policy 

Micro; 

Government 

Home Food Availability And 

Accessibility 

Governmental Regulations 

food accessibility, 

food availability  

subsidies for healthy 

foods 

Kong, 2016 

Hip-Hop to Health Jr. Randomized Effectiveness Trial: 

1-Year Follow-up Results 

Individual; 

Interpersonal 

Psychological; 

Social 

Food Knowledge, Skills and 

Abilities 

Related Health Behaviours 

Food Beliefs 

Parental Resources And Risk 

Factors 

food familiarity 

physical activity level 

food involvement 

parental nutrition 

knowledge 

Korenman, 

2013 

The Child and Adult Care Food Program and the 

Nutrition of Preschoolers 

Environment; 

Policy 

Meso/Macro; 

Government 

Environment Food 

Availability and Accessibility 

Governmental Regulations 

ECEC food 

environment  

subsidies for healthy 

foods  

Korn, 2021 

Role of social ecological model level on young Pacific 

children's sugar-sweetened beverage and water intakes: 

Children's Healthy Living intervention 

Individual; 

Interpersonal; 

Environment; 

Policy 

Psychological; 

Social; 

Meso/Macro; 

Industry 

Food Knowledge, Skills and 

Abilities 

Social Support  

Environment Food 

Availability And 

Accessibility 

Industry Influence 

food familiarity 

community 

recommendations  

ECEC food 

environment  

lobbying 

Kostecka, 

2022 

The Effect of the "Colorful Eating Is Healthy Eating" 

Long-Term Nutrition Education Program for 3-to 6-

Year-Olds on Eating Habits in the Family and Parental 

Nutrition Knowledge 

Individual; 

Interpersonal 

Psychological; 

Social 

Food Knowledge, Skills and 

Abilities 

Food Beliefs 

Parental Resources And Risk 

Factors 

food familiarity  

food involvement 

parental nutrition 

knowledge 
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Krieger, 2021 

Countermarketing About Fruit Drinks, Alone or With 

Water Promotion: a 2019 Randomized Controlled Trial 

in Latinx Parents Interpersonal Social 

Parental Resources And Risk 

Factors 

Parental Attitudes And 

Beliefs 

Parental Behaviors 

parental nutrition 

knowledge, parental 

food market 

knowledge, parental 

food product 

knowledge 

parental trust in food 

labeling, parental 

trust in food 

producers 

parental food habits, 

parental smart 

shopping 

Kristiansen, 

2019 

Effects of a cluster randomized controlled kindergarten-

based intervention trial on vegetable consumption 

among Norwegian 3-5-year-olds: the BRA-study 

Interpersonal; 

Environment 

Social; Micro; 

Meso/Macro 

Social Influence  

Parental Resources and Risk 

Factors 

Parental behaviour 

Parenting feeding style 

Home food availability and 

accessibility 

Environment food 

availability and accessibility 

peer modelling 

parental nutrition 

knowledge 

parental modeling 

parental pressure to 

eat 

food accessibility, 

food availability 

ECEC food 

environment   

Kunkel, 2013 

Lessons in a Box Make a Difference for Head Start 

Youth 

Individual; 

Interpersonal 

Psychological; 

Social 

Food Knowledge, Skills and 

Abilities 

Parental Resources and Risk 

Factors 

food familiarity 

parental nutrition 

knowledge  

Lanigan, 

2019 

Child-Centered Nutrition Phrases Plus Repeated 

Exposure Increase Preschoolers™ Consumption of 

Healthful Foods, but Not Liking or Willingness to Try Individual 

Biological; 

Psychological 

Sensory Perception 

Eating Regulation 

food liking 

external eating 

Leahy, 2008 

Reducing the energy density of multiple meals 

decreases the energy intake of preschool-age children Environment Product Intrinsic Product Attributes 

nutritional 

composition 

Leahy, 2008 

Reductions in entree energy density increase children's 

vegetable intake and reduce energy intake Environment Product Intrinsic product attributes 

nutritional 

composition 
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Lee, 2017 

Sustainability via Active Garden Education (SAGE): 

results from two feasibility pilot studies 

Individual; 

Interpersonal 

Psychological; 

Social 

Food Knowledge, Skills and 

Abilities 

Food Beliefs 

Weight Control Cognitions 

And Behaviors 

Parental Resources and Risk 

Factors 

food familiarity,  

food involvement  

eating in the absence 

of hunger 

parental nutrition 

knowledge 

Leis, 2020 

Effectiveness of the Healthy Start-Depart Sante 

approach on physical activity, healthy eating and 

fundamental movement skills of preschoolers attending 

childcare centres: a randomized controlled trial Environment Meso/Macro 

Environment Food 

Availability And 

Accessibility 

ECEC food 

environment 

Ling, 2018 

Using Facebook in a Healthy Lifestyle Intervention: 

Feasibility and Preliminary Efficacy 

Individual; 

Interpersonal 

Psychological; 

Social 

Food Knowledge, Skills and 

Abilities 

Social Support 

Parental Resources and Risk 

Factors  

Parental Attitudes and Beliefs  

Parental Behaviours 

Parental Feeding Styles 

food familiarity 

social support; 

parental 

recommendation  

parental nutritional 

knowledge  

parental perception of 

child's weight, 

parental trust in food 

labelling  

parental food 

processing (cooking), 

parental smart 

shopping  

parental food 

restriction, parental 

pressure-to-eat 
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Lumeng, 

2017 

Improving self-regulation for obesity prevention in head 

start: A randomized controlled trial 

Individual; 

Interpersonal 

Psychological; 

Social 

Self-Regulation 

Food Knowledge, Skills and 

Abilities 

Food Beliefs 

Parental Resources And Risk 

Factors 

Parental Behaviors 

self-regulation skills 

food familiarity 

food involvement 

parental nutrition 

knowledge, parental 

food market 

knowledge, parental 

food product 

knowledge  

parental modelling, 

parental food 

processing (cooking)  

Marsh, 2020 

Results of the 3 Pillars Study (3PS), a relationship-

based programme targeting parent-child interactions, 

healthy lifestyle behaviours, and the home environment 

in parents of preschool-aged children: A pilot 

randomised controlled trial Interpersonal Social 

Family Structure 

Parental Behaviours  

Parental Feeding Styles  

family cohesion  

parental food habits  

food used as 

incentive, parental 

pressure to eat, 

parental instrumental 

feeding  

Martincrespo-

Blanco, 2022 

Effectiveness of an Intervention Programme on 

Adherence to the Mediterranean Diet in a Preschool 

Child: A Randomised Controlled Trial 

Individual; 

Interpersonal 

Psychological; 

Social 

Food Knowledge, Skills and 

Abilities 

Food Beliefs 

Parental Resources and Risk 

Factors  

food familiarity 

food involvement  

parental nutrition 

knowledge  

McGowan, 

2013 

Healthy feeding habits: Efficacy results from a cluster-

randomized, controlled exploratory trial of a novel, 

habit-based intervention with parents Interpersonal Social Parental Behaviours parental food habits  

McSweeney, 

2017 

A feasibility study with process evaluation of a 

preschool intervention to improve child and family 

lifestyle behaviours 

Individual; 

Interpersonal 

Psychological; 

Social 

Food Knowledge, Skills and 

Abilities 

Food Beliefs 

Parental Resources And Risk 

Factors 

food familiarity 

food involvement 

parental nutrition 

knowledge 

Meiqari, 

2015 

Exploring the Impact of the New WIC Food Package on 

Low-Fat Milk Consumption Among WIC Recipients: A 

Pilot Study 

Environment; 

Policy 

Micro; 

Government 

Home Food Availability and 

Accessibility  

Government Regulations  

food accessibility 

subsidies for healthy 

foods  

Melnick, 

2018 

Association of plate design with consumption of fruits 

and vegetables among preschool children Individual Psychological Eating Regulation external eating  
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Melnick, 

2020 

Impact of a nutrition education programme on 

preschool children's willingness to consume fruits and 

vegetables Individual Social 

Food Knowledge, Skills and 

Abilities 

Food Beliefs 

food familiarity 

food involvement 

Mirotta, 2018 

Guelph family health study's home-based obesity 

prevention intervention increases fibre and fruit intake 

in preschool-aged children Interpersonal Social 

Parental Behaviour 

Parental Attitudes and Beliefs  

parental lifestyle 

parental weight 

control goals  

Mobley, 2022 

Feasibility, Acceptability, and Preliminary Outcomes of 

a Father-Focused Childhood Obesity Prevention 

Program for Low-Income Families with Preschool-Age 

Children 

Individual; 

Interpersonal 

Psychological; 

Social 

Food Knowledge, Skills and 

Abilities  

Food Beliefs 

Family Food Culture 

Parental Resources and Risk 

Factors  

Parental Attitudes and Beliefs  

Parental Behaviors 

Parental Feeding Styles  

food familiarity 

food involvement 

household food 

processing (cooking) 

parental nutrition 

knowledge 

parental trust in food 

labeling  

parental modeling, 

parental smart 

shopping  

parental food 

restriction, parental 

pressure-to-eat 

Morgan, 

2021 

Engaging Fathers to Improve Physical Activity and 

Nutrition in Themselves and in Their Preschool-Aged 

Children: The “Healthy Youngsters, Healthy Dads” 

Feasibility Trial 

Individual; 

Interpersonal 

Psychological; 

Social 

Food Knowledge, Skills and 

Abilities 

Related Health Behaviours 

Social Support 

Parental Resources and Risk 

Factors 

Parental Attitudes and Beliefs 

Parental Behaviors 

Parental Feeding Styles 

Food familiarity 

physical activity level  

social support  

parental nutrition 

knowledge  

parental weight 

control concerns, 

parental weight 

control goal  

parental modelling  

parental food 

restriction/pressure to 

eat 

Morris, 2016 

Feasibility of Conducting a Randomized Trial to 

Promote Healthy Eating, Active Play and Sustainability 

Awareness in Early Childhood Curricula Individual Psychological 

Food Knowledge, Skills and 

Abilities food familiarity  
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Munday, 

2017 

Implementing a health and wellbeing programme for 

children in early childhood: A preliminary study 

Individual; 

Interpersonal; 

Environment 

Psychological; 

Social; 

Meso/macro 

(environment) 

Food Knowledge, Skills and 

Abilities  

Food Beliefs  

Family Food Culture 

Environment Food 

Availability and Accessibility 

food familiarity 

food involvement  

household food 

processing (cooking)  

ECEC food 

environment 

Namenek 

Brouwer, 

2013 

Watch me grow: a garden-based pilot intervention to 

increase vegetable and fruit intake in preschoolers 

Individual; 

Interpersonal; 

Environment 

Psychological; 

Social; 

Meso/macro 

Food Knowledge, Skills and 

Abilities  

Food Beliefs 

Social Influence 

Environment Food 

Availability and Accessibility 

food familiarity 

food involvement 

peer modeling   

ECEC food 

environment 

Natale, 2014 

Effect of a child care center-based obesity prevention 

program on body mass index and nutrition practices 

among preschool-aged children 

Individual; 

Interpersonal; 

Environment 

Psychological; 

Social; Cultural; 

Meso/Macro 

Food Knowledge, Skills and 

Abilities  

Parental Resources and Risk 

Factors 

Parental Attitudes and Beliefs  

Parental Behaviours 

Cultural Cognitions 

Environment Food 

Availability And 

Accessibility 

food familiarity  

parental nutrition 

knowledge  

parental perception of 

child's weight 

parental modeling  

cultural beliefs  

ECEC food 

environment 

Natale, 2021 

An Implementation Approach Comparison of a Child 

Care Center-Based Obesity Prevention Program 

Individual; 

Interpersonal; 

Environment 

Psychological; 

Social; 

Meso/Macro 

Food Knowledge, Skills and 

Abilities 

Social Influence 

Parental Resources and Risk 

Factors 

Parental Behaviours  

Environment Food 

Availability And 

Accessibility 

food familiarity  

peer modeling  

parental nutrition 

knowledge  

parental modeling  

ECEC food 

environment 

Nekitsing, 

2019 

Taste Exposure Increases Intake and Nutrition 

Education Increases Willingness to Try an Unfamiliar 

Vegetable in Preschool Children: A Cluster 

Randomized Trial Individual Psychological 

Sensory Perception 

Food Knowledge, Skills and 

Abilities 

learned taste 

preferences  

food familiarity  
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Nekitsing, 

2019 

Increasing Intake of an Unfamiliar Vegetable in 

Preschool Children Through Learning Using 

Storybooks and Sensory Play: A Cluster Randomized 

Trial Individual Psychological 

Sensory Perception 

Food Knowledge, Skills and 

Abilities  

learned taste 

preferences 

food familiarity 

Nezami, 2018 

A mHealth randomized controlled trial to reduce sugar-

sweetened beverage intake in preschool-aged children Interpersonal Social 

Parental Resources And Risk 

Factors 

Parental Attitudes And 

Beliefs 

Parental Behaviors 

parental nutrition 

knowledge  

parental weight 

control goal 

parental food habits 

Nicklas, 2017 

Motivational theater to increase consumption of 

vegetable dishes by preschool children 

Individual 

Interpersonal 

Psychological; 

Social 

Food Knowledge, Skills and 

Abilities 

Food Beliefs 

Parental Resources and Risk 

Factors 

food familiarity 

food involvement 

parental nutrition 

knowledge  

Nix, 2021 

Improving toddlers' healthy eating habits and self-

regulation: A randomized controlled trial 

Individual; 

Interpersonal 

Psychological; 

Social 

Self-Regulation 

Food Beliefs 

Family Food Culture 

Parental Feeding Styles 

Self-regulation skills 

food involvement 

household food 

processing (cooking) 

parental pressure-to-

eat 

Nystrom, 

2017 

A 12-month follow-up of a mobile-based (mHealth) 

obesity prevention intervention in pre-school children: 

the MINISTOP randomized controlled trial Interpersonal Social 

Parental Resources And Risk 

Factors 

Parental Behaviors 

parental nutrition 

knowledge 

parental food habits 

O'Connell, 

2012 

Repeated exposure in a natural setting: a preschool 

intervention to increase vegetable consumption Individual Psychological Sensory Perception 

learned taste 

preferences  

Odoms-

Young, 2014 

Evaluating the initial impact of the revised Special 

Supplemental Nutrition Program for Women, Infants, 

and Children (WIC) food packages on dietary intake 

and home food availability in African-American and 

Hispanic families 

Environment; 

Policy 

Micro; 

Government 

Home Food Availability And 

Accessibility 

Governmental Regulations 

food accessibility, 

food availability 

subsidies for healthy 

foods 

Pathirana, 

2018 

Impact evaluation of "Have Fun - Be Healthy" program: 

A community based health promotion intervention to 

prevent childhood obesity 

Individual; 

Interpersonal 

Psychological; 

Social 

Food Knowledge, Skills and 

Abilities 

Food Beliefs 

Parental Behaviors 

food familiarity 

food involvement 

parental food habits, 

parental food 

processing (cooking) 
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Pearson, 

2022 

An mHealth Intervention to Reduce the Packing of 

Discretionary Foods in Children's Lunch Boxes in Early 

Childhood Education and Care Services: Cluster 

Randomized Controlled Trial Interpersonal Social 

Parental Resources And Risk 

Factors 

parental nutrition 

knowledge, parental 

food product 

knowledge 

Poeta, 2019 

Waist circumference and healthy lifestyle 

preferences/Knowledge monitoring in a preschool 

obesity prevention program 

Individual; 

Interpersonal 

Psychological; 

Social 

Food Knowledge, Skills and 

Abilities 

Food Beliefs 

Eating Regulation 

Parental Resources And Risk 

Factors 

Parental Attitudes And 

Beliefs 

Parental Behaviors 

food familiarity 

food involvement 

neophobia 

parental nutrition 

knowledge 

parental weight 

control concerns 

parental food habits, 

parenting modeling  

Ray, 2020 

Effects of the Preschool-Based Family-Involving 

DAGIS Intervention Program on Children's Energy 

Balance-Related Behaviors and Self-Regulation Skills: 

A Clustered Randomized Controlled Trial 

Individual; 

Interpersonal; 

Environment 

Psychological; 

Social; Micro 

Self-Regulation 

Food Knowledge, Skills and 

Abilities 

Parental Resources And Risk 

Factors 

Parental Behaviors 

Home Food Availability And 

Accessibility 

Self-regulation skills 

food familiarity 

parental nutrition 

knowledge 

parental modeling 

food accessibility, 

food availability 

Reale, 2018 

The feasibility and acceptability of two methods of 

snack portion control in United Kingdom (UK) 

preschool children: Reduction and replacement Environment Product; Micro 

Intrinsic Product Attributes 

Portion Size 

nutritional 

composition 

portion size 

Richards, 

2009 

An evaluation of an attempt to change the snacking 

habits of pre-school children using social marketing Policy Government Campaigns 

educational 

campaigns for 

healthy food  

Rito, 2018 

Improving breakfast patterns of portuguese children: an 

evaluation of ready-to-eat cereals according to the 

European nutrient profile model Individual Psychological 

Food Knowledge, Skills and 

Abilities  food familiarity 

Roberts, 2022 

VeggieSense: A non-taste multisensory exposure 

technique for increasing vegetable acceptance in young 

children Individual Biological Sensory Perception 

Learned taste 

preferences/food 

liking  

Roe, 2013 

Serving a variety of vegetables and fruit as a snack 

increased intake in preschool children Individual Psychological Eating Regulation variety seeking 

Roe, 2022 

Portion size can be used strategically to increase intake 

of vegetables and fruits in young children over multiple 

days: a cluster-randomized crossover trial Environment Micro Portion Size portion size 
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Rohde, 2017 

Effects of the Healthy Start randomized intervention on 

dietary intake among obesity-prone normal-weight 

children 

Individual; 

Interpersonal 

Psychological; 

Social 

Food Beliefs 

Family Food Culture 

Parental Resources and Risk 

Factors 

food involvement  

household food 

processing (cooking) 

parental nutrition 

knowledge  

Rose, 2014 

Determining the feasibility and acceptability of a 

nutrition education and cooking program for 

preschoolers and their families delivered over the dinner 

hour in a low-income day care setting 

Individual; 

Interpersonal 

Psychological; 

Social 

Food Knowledge, Skills and 

Abilities 

Food Beliefs  

Family Food Culture 

Parental Resources and Risk 

Factors  

Parental Attitudes and Beliefs 

Parental Behaviours 

food familiarity 

food involvement 

family food 

processing (cooking) 

parental nutrition 

knowledge  

parental trust in food 

labeling 

parental modeling  

Salazar, 2014 

Pilot nutrition and physical activity intervention for 

preschool children attending daycare centres (JUNJI); 

primary and secondary outcomes 

Individual; 

Interpersonal 

Psychological; 

Social 

Food Knowledge, Skills and 

Abilities 

Parental Resources and Risk 

Factors 

food familiarity  

parental nutrition 

knowledge 

Savage, 2012 

Serving smaller age-appropriate entree portions to 

children aged 3-5 y increases fruit and vegetable intake 

and reduces energy density and energy intake at lunch Environment Micro Portion Size portion size 

Schuler, 2019 

Building Blocks for Healthy Children: Evaluation of a 

Child Care Center-Based Obesity Prevention Pilot 

Among Low-Income Children 

Individual; 

Environment 

Psychological; 

Micro 

Food Knowledge, Skills and 

Abilities 

Environment Food 

Availability and Accessibility 

food familiarity 

ECEC food 

environment  

Schwartz, 

2007 

Office-based motivational interviewing to prevent 

childhood obesity: A feasibility study Interpersonal Social 

Parental Resources and Risk 

Factors 

Parental Attitudes and Beliefs 

parental nutrition 

knowledge  

parental weight 

control goals  

Seward, 2018 

Improving the implementation of nutrition guidelines in 

childcare centres improves child dietary intake: 

Findings of a randomised trial of an implementation 

intervention Environment Meso/Macro 

Environment Food 

Availability and Accessibility   

ECEC food 

environment  

Sharma, 2019 

Pilot-Testing CATCH Early Childhood: A Preschool-

Based Healthy Nutrition and Physical Activity Program 

Individual; 

Interpersonal 

Psychological; 

Social 

Food Knowledge, Skills and 

Abilities  

Food Beliefs 

Parental Resources and Risk 

Factors 

food familiarity  

food involvement  

parental nutrition 

knowledge  
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Sherwood, 

2015 

Pediatric Primary Care-Based Obesity Prevention for 

Parents of Preschool Children: A Pilot Study Interpersonal Social 

Parental Resources And Risk 

Factors 

Parental Attitudes And 

Beliefs 

Parental Behaviors 

parental nutrition 

knowledge 

parental weight 

control goal 

parental food habits; 

parental lifestyle  

Skouteris, 

2016 

A parent-based intervention to promote healthy eating 

and active behaviours in pre-school children: Evaluation 

of the MEND 2-4 randomized controlled trial 

Individual; 

Interpersonal 

Psychological; 

Social 

Food Knowledge, Skills and 

Abilities 

Social Influence 

Parental Resources and Risk 

Factors  

food familiarity 

peer modelling  

parental nutrition 

knowledge  

Small, 2012 

A parent-directed portion education intervention for 

young children: Be Beary Healthy Interpersonal Social 

Parental Resources and Risk 

Factors 

Parental Feeding Styles 

parental nutrition 

knowledge  

parental portion size 

habits  

Sobko, 2020 

Does connectedness to nature improve the eating 

behaviours of pre-schoolers? Emerging evidence from 

the Play&Grow randomised controlled trial in Hong 

Kong 

Individual; 

Interpersonal 

Psychological; 

Social 

Food Knowledge, Skills and 

Abilities 

Food Beliefs 

Family Food Culture 

Parental Resources And Risk 

Factors 

Parental Behaviors 

Parental Feeding Styles 

food familiarity 

food involvement 

family food culture, 

family food 

production 

parental nutrition 

knowledge 

parental food habits, 

parental modeling 

parental instrumental 

feeding, parental 

emotional feeding, 

parental pressure-to-

eat 

Spill, 2011 

Hiding vegetables to reduce energy density: An 

effective strategy to increase children's vegetable intake 

and reduce energy intake Individual Product Intrinsic Product Attributes 

nutritional 

composition 

Staiano, 2016 

Influence of Screen-Based Peer Modeling on Preschool 

Children's Vegetable Consumption and Preferences Interpersonal Social Social Influence peer modeling  

Stallings, 

2016 

The Georgia WIC Farmers Market Nutrition Program's 

Influence on Fruit and Vegetable Intake and Nutrition 

Knowledge and Competencies Among Urban African 

American Women and Children 

Environment; 

Policy 

Micro; 

Government 

Home Food Availability and 

Accessibility 

Governmental Regulations  

food availability 

subsidies for health 

foods  
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Steenbock, 

2019 

Impact of the intervention program "JolinchenKids - fit 

and healthy in daycare" on energy balance related-

behaviors: results of a cluster controlled trial 

Individual; 

Interpersonal; 

Environment 

Psychological; 

Social; Micro 

Mood and Emotions 

Food Knowledge, Skills and 

Abilities 

Parental Resources and Risk 

Factors 

Environment Food 

Availability and Accessibility 

wellbeing  

food familiarity 

parental nutrition 

knowledge  

ECEC food 

environment  

Tabak, 2012 

Family Ties to Health Program: A Randomized 

Intervention to Improve Vegetable Intake in Children Interpersonal Social 

Parental Resources and Risk 

Factors 

Parental Attitudes And 

Beliefs 

parental nutrition 

knowledge 

parental weight 

control goal 

Tani, 2021 

Association of nursery school-level promotion of 

vegetable eating with caregiver-reported vegetable 

consumption behaviours among preschool children: A 

multilevel analysis of japanese children 

Individual; 

Interpersonal 

Psychological; 

Social 

Food Habits 

Social Support 

habitual eating  

community 

recommendations, 

social support  

Taverno 

Ross, 2018 

ANDALE Pittsburgh: Results of a promotora-led, 

home-based intervention to promote a healthy weight in 

Latino preschool children 

Individual; 

Interpersonal 

Psychological; 

Social 

Food Knowledge, Skills and 

Abilities 

Food Beliefs 

Family Food Culture  

Social Support 

Parental Resources and Risk 

Factors  

Parental Behaviors 

food familiarity 

food involvement  

household food 

processing (cooking)  

community 

recommendations  

parental nutrition 

knowledge  

parental food habits, 

parental lifestyle 

Tester, 2016 Revised WIC food package and children's diet quality 

Environment; 

Policy 

Micro; 

Government 

Home Food Availability And 

Accessibility 

Governmental Regulations 

food accessibility, 

food availability  

subsidies for healthy 

foods  

Tomayko, 

2016 

The Healthy Children, Strong Families intervention 

promotes improvements in nutrition, activity and body 

weight in American Indian families with young children 

Individual; 

Interpersonal 

Psychological; 

Social; Cultural 

Food Knowledge, Skills and 

Abilities 

Cultural Cognitions 

Parental Resources And Risk 

Factors 

Parental Behaviours 

food familiarity 

cultural values 

parental nutrition 

knowledge  

parental food habits 
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Vaughn, 

2021 

Evaluating a child care-based social marketing approach 

for improving children's diet and physical activity: 

Results from the Healthy Me, Healthy We cluster-

randomized controlled trial 

Individual; 

Interpersonal 

Psychological; 

Social 

Food Knowledge, Skills and 

Abilities 

Parental Behaviors 

food familiarity 

parental food habits 

Vereecken, 

2009 

Results from a dietary intervention study in preschools 

"Beastly Healthy at School" 

Individual; 

Interpersonal; 

Environment 

Psychological; 

Social; Micro 

Food Knowledge, Skills and 

Abilities 

Food Beliefs 

Social Influence 

Parental Resources And Risk 

Factors 

Environment Food 

Availability and Accessibility 

food familiarity 

food involvement  

peer modeling  

parental nutrition 

knowledge 

ECEC food 

environment 

Walton, 2015 

Parents and tots together: pilot randomized controlled 

trial of a family-based obesity prevention intervention 

in Canada Interpersonal Social 

Parental Resources And Risk 

Factors 

Parental Attitudes And 

Beliefs 

Parental Feeding Styles 

parental nutrition 

knowledge  

parental weight 

control goal 

food used as 

incentive, parental 

pressure-to-eat, 

parental food 

restriction 

Ward, 2020 

Keys to healthy family child care homes: Results from a 

cluster randomized trial Environment Meso/Macro 

Environment Food 

Availability And 

Accessibility 

ECEC food 

environment 

Whiteside-

Mansell, 

2019 

Evaluation of Together We Inspire Smart Eating: pre-

school fruit and vegetable consumption 

Individual; 

Interpersonal 

Psychological; 

Social 

Food Knowledge, Skills and 

Abilities 

Food Beliefs 

Parental Resources And Risk 

Factors 

food familiarity 

food involvement 

parental nutrition 

knowledge 

Williams, 

2014 

Nutrition-education program improves preschoolers' at-

home diet: A group randomized trial 

Individual; 

Interpersonal; 

Environment 

Psychological; 

Social; 

Meso/Macro 

Food Knowledge, Skills and 

Abilities 

Food Beliefs 

Eating Regulation 

Parental Resources and Risk 

Factors  

Environment Food 

Availability And 

Accessibility 

food familiarity 

food involvement 

intuitive eating 

parental nutrition 

knowledge  

ECEC food 

environment 



132 

 

Willis, 2014 

Combating child obesity: Impact of HENRY on 

parenting and family lifestyle Interpersonal Social 

Parental Resources And Risk 

Factors 

Parental Behaviors 

Parental Feeding Styles 

parental nutrition 

knowledge 

parental modeling, 

parental food habits 

parental portion size 

habits 

Willis, 2016 

The impact of HENRY on parenting and family 

lifestyle: A national service evaluation of a preschool 

obesity prevention programme Interpersonal Social 

Parental Resources And Risk 

Factors 

Parental Behaviors 

Parental Feeding Styles 

parental nutrition 

knowledge 

parental modeling, 

parental food habits 

parental portion size 

habits 

Witt, 2012 

Increasing Fruit and Vegetable Consumption among 

Preschoolers: Evaluation of Color Me Healthy Individual Psychological 

Food Knowledge, Skills and 

Abilities 

Food Beliefs 

food familiarity 

food involvement, 

food enjoyment  

Woodward-

Lopez, 2018 

Changes in Nutrition Policies and Dietary Intake in 

Child Care Homes Participating in Healthy Eating and 

Active Living Initiative 

Interpersonal; 

Environment 

Social; 

Meso/Macro 

Parental Resources and Risk 

Factors 

Environment Food 

Availability And 

Accessibility 

parental nutrition 

knowledge 

ECEC food 

environment  

Wolfenden, 

2014 

Randomized controlled trial of a telephone-based 

intervention for child fruit and vegetable intake: Long-

term follow-up 

Interpersonal; 

Environment Social; Micro 

Parental Resources and Risk 

Factors  

Parental Behaviours  

Parental Feeding Styles  

Home Food Availability and 

Accessibility  

parental nutrition 

knowledge 

parental modeling, 

parental food 

processing (cooking) 

parental food 

restriction, parental 

pressure to eat  

food accessibility, 

food availability  

Yeom, 2019 

Nutrition education discouraging sugar intake results in 

higher nutrient density in diets of pre-school children 

Individual; 

Interpersonal 

Psychological; 

Social 

Food Knowledge, Skills and 

Abilities 

Food Beliefs 

Parental Resources And Risk 

Factors 

food familiarity 

food involvement,  

parental nutrition 

knowledge 



133 

 

Yin, 2012 

Miranos! Look at us, we are healthy! An environmental 

approach to early childhood obesity prevention 

Individual; 

Interpersonal 

Psychological; 

Situational; 

Social; Cultural 

Food Knowledge, Skills and 

Abilities 

Related Health Behaviors 

Social Influence 

Cultural Cognition 

Parental Resources And Risk 

Factors 

Parental Attitudes And 

Beliefs 

food familiarity 

physical activity level 

peer modeling 

cultural values 

parental nutrition 

knowledge 

parental weight 

control concerns 

Yoong, 2019 

The Impact of a Childcare Food Service Intervention on 

Child Dietary Intake in Care: An Exploratory Cluster 

Randomized Controlled Trial Environment Meso/Macro 

Environment Food 

Availability and Accessibility  

ECEC food 

environment  

Yoong, 2020 

Child-level evaluation of a web-based intervention to 

improve dietary guideline implementation in childcare 

centers: A cluster-randomized controlled trial Environment Meso/Macro 

Environment Food and 

Accessibility  

ECEC food 

environment  

Zaltz, 2020 

Healthy eating policy improves children’s diet quality 

in early care and education in South Carolina 

Environment; 

Policy 

Meso/Macro; 

Government 

Environment Food 

Availability and Accessibility  

Governmental Regulations  

ECEC food 

environment 

Dietary Guidelines  

Zask, 2012 

Tooty Fruity Vegie: An obesity prevention intervention 

evaluation in Australian preschools 

Interpersonal; 

Environment 

Social; 

Meso/Macro 

Parental Resources and Risk 

Factors 

Environment Food 

Availability And 

Accessibility 

parental nutrition 

knowledge  

ECEC food 

environment 

Zhang, 2021 

Assessment of Cooking Matters Facebook Platform to 

Promote Healthy Eating Behaviors among Low-Income 

Caregivers of Young Children in the United States: A 

Pilot Study Interpersonal Social 

Parental Resources And Risk 

Factors 

Parental Behaviors 

parental nutrition 

knowledge 

parental food 

processing (cooking) 

Zimmer, 

2019 

Changes in nutrient and food group intakes among 

children and women participating in the Special 

Supplemental Nutrition Program for Women, Infants, 

and Children: Findings from the 2005-2008 and 2011-

2014 National Health and Nutrition Examination 

Surveys 

Environment; 

Policy 

Micro; 

Government 

Home Food Availability and 

Accessibility 

Governmental Regulations 

food accessibility, 

food availability 

subsidies for healthy 

foods  
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2.13 Scoping review update 

The original scoping review search was performed in May 2022 and run again on 10 January 2024 to 

capture evidence published between 17 May 2022 and 10 January 2024. The search was conducted 

using the same six electronic databases: Embase via Ovid (1947 to present), ERIC via Ovid (1966 to 

present), Global Health via Ovid (1910 to present), MEDLINE via Ovid (1946 to present), Scopus 

(1996 to present), and The Cochrane Library (Cochrane Database of Systematic Reviews, Cochrane 

Central Register of Controlled Trials [CENTRAL], Cochrane Methodology Register). The same 

eligibility criteria, search strategy, methods for selection of sources of evidence, and data charting 

process were applied as described in Section 2.6. The updated search strategy was performed and de-

duplicated using the methods described by Bramer & Bain (1).    

2.13.1 Results 

The search yielded 2461 results for screening after de-duplication. Records were screened for title and 

abstract and 2334 were excluded as they did not meet the inclusion criteria. The remaining 127 

records were retrieved for full text review, and 109 records were excluded. The reasons for exclusion 

are reported in Figure 2.4. The updated search identified 18 new studies that met the eligibility 

criteria.  

Of the 18 studies, ten were conducted in the USA (n = 10, 55.6%) and two were conducted in 

Australia (n = 2, 11.1%). The remaining studies were conducted in Chile (n = 1, 5.6%), Greece (n = 1, 

5.6%), Italy (n = 1, 5.6%), Sweden (n = 1, 5.6%), the Netherlands (n = 1, 5.6%), and the United 

Kingdom (n = 1, 5.6%). Majority of studies were conducted in the ECEC setting (n = 6, 33.3%) and 

home setting (n = 5, 27.8%), two studies were federal programs (n = 2, 11.1%), one study was 

conducted online (n = 1. 5.6%), and three studies were conducted across multiple settings (n = 3, 

16.7%). Most studies targeted individual (n = 8, 44.4%), interpersonal (n = 10, 55.6%) and 

environmental (n = 10, 55.6%) level determinants, with fewer targeting policy level determinants (n = 

3, 16.7%). Most interventions addressed one socioecological level (n = 7, 38.9%) or two levels ((n = 

9, 50.0%), and two studies targeted combined individual, interpersonal and environment level 

strategies (n = 2, 11.1%). There were no studies that included strategies that targeted determinants 
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across all four levels. The number of studies for each DONE framework category is presented in 

Table 2.5. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

* All records retrieved in the updated search that duplicated those from the original search were removed, 
remaining records represent newly identified studies.  

 

Figure 2.4 Flow diagram of updated literature search and screening for selection of intervention 

studies targeting the dietary intake of preschool children aged 2–5 years in high income countries, 

published in English after January 2000.     
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Individual level 

Of the eight studies that targeted individual level determinants, most studies addressed psychological 

level determinants. Six studies addressed Food Knowledge, Skills and Abilities (2-7) and Food 

Beliefs (2, 3, 5, 7, 8). Three studies addressed Eating Regulation (4, 6, 9) and three studies addressed 

emotional Self-Regulation (8) 

Interpersonal level 

Most studies targeting interpersonal level determinants addressed social level determinants. Of the ten 

studies, eight studies addressed Parental Resources and Risk Factors (4-7, 10-13), four studies 

addressed Parental Feeding Styles (4, 6, 8, 13), four studies addressed Social Support (5-7, 12), three 

studies addressed Parental Behaviors (5, 10, 14), three studies addressed Family Food Culture (7, 8, 

13), two studies addressed Parental Attitudes and Beliefs (5, 11), and one study addressed family 

cohesion (11).  

Environmental level 

Of the ten studies targeting the environmental level determinants, six studies addressed Environment 

Food Availability in the ECEC setting (2, 3, 7, 12, 15, 16). Within the Micro stem category, two 

studies addressed Home Food Availability and Accessibility (14, 17), one study addressed portion 

size (9) and one study addressed the home eating environment (6). Two studies changed the 

nutritional composition of foods offered to children addressing Intrinsic Product Attributes (9, 18).  

Policy level 

All three of the studies targeting policy level determinants were Government Regulation interventions 

(15, 17, 19). Of these, two studies reported on the CACFP and WIC programs in the United States 

(15, 17) and one study reported on the Chilean Food Labelling and Advertising Law (19). 
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Table 2.5 Number of new studies from the updated search conducted in January 2024 and average Determinants of Nutrition and Eating (DONE) framework 

research priority score. 

Socioecological 

level 

Stem category Leaf category Example determinants Research priority1 n 

(studies) 

Individual Psychological 

Eating regulation 
external eating, neophobia, food selectivity, 

emotional eating, variety seeking, intuitive eating 
1.78 3 

Food Knowledge, 

Skills and Abilities 
food familiarity, food memories 1.82 6 

Food Beliefs food involvement, food enjoyment 2.13 5 

Self-Regulation 
self‐regulation skills, self‐control, emotion 

suppression, impulsivity, executive functioning 
1.86 1 

Interpersonal Social 

Family Structure household size, family cohesion, family composition 1.43 1 

Family Food Culture 

family food culture, household food processing 

(cooking), family preferences, household food 

production (growing) 

1.89 3 

Social Support 
parental recommendations, social support, 

community recommendations 
2.12 4 

Parental Resources 

and Risk Factors 

parental nutrition knowledge, parental food market 

knowledge, parental food product knowledge, 

parental time constraints, parental depression 

1.99 8 

Parental Attitudes 

and Beliefs  

parental weight control concerns, parental perception 

of child's weight, parental perceived food safety, 

parental weight control goal, parental lay food 

theories, parental trust in food labelling, parental 

trust in food producers, parental food ethics, parental 

food risk aversion, parental willingness‐to‐pay, 

parental trust in food certification, parental trust in 

food distribution, parental body dissatisfaction 

1.80 2 

Parental Behaviors 

parental modelling, parental food habits parental 

food processing (cooking), parental lifestyle, 

parental smart shopping, parental frugality, parental 

food production (growing) 

2.01 3 
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Parental Feeding 

Styles 

early exposure, parental portion size habits, food 

used as incentive, parental food restriction, parental 

pressure‐to‐eat, parental instrumental feeding, 

parental emotional feeding 

2.15 4 

Environmental 

Product 
Intrinsic Product 

Attributes 

product taste, product texture, product sensory 

properties, product flavour 
2.13 2 

Micro 

Portion Size portion size 2.41 1 

Home Food 

Availability and 

Accessibility 

food accessibility, food availability 2.64 2 

Eating Environment meal environment 2.21 1 

Meso/Macro 

Environment Food 

Availability and 

Accessibility 

ECEC food environment N/A 6 

Policy Government 
Governmental 

Regulations 

food advertisement regulations, subsidies for healthy 

foods, nutrition labeling regulations, market 

regulations, food label regulations 

food advertisement bans 

2.03 3 

1 An average research priority rating (maximum score = 3.00) was calculated for each leaf category by taking the mean of the Overall Priority for Research (OPR) scores 

assigned to determinants within the DONE framework. Low (mean OPR = 1.00-1.49), Moderate (mean OPR = 1.50-1.99), Substantial (mean OPR = 2.00-2.49) or High 

(mean OPR = 2.50-3.00). 
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Research priorities 

Studies most frequently targeted determinants of “Moderate” research priority, which were addressed 

23 times, and determinants of “Substantial” research priority which were addressed 23 times. Home 

Food Availability and Accessibility was the only determinant with an average OPR rating of “High” 

and was addressed by two studies. Determinants of “Low” research priority were addressed once.   

 

2.13.2 Summary of findings 

Of the 18 new studies identified, most interventions targeted individual (n = 8), interpersonal (n = 10), 

and environmental (n = 10) level determinants. Majority of the new studies targeted determinants of 

Moderate and Substantial research priority. Compared with the original search, a higher proportion of 

recent studies addressed environmental level determinants, suggesting a potential shift in the literature 

toward improving children’s food environments. However, when combined with findings from the 

original search, individual and interpersonal level determinants remain the most frequently addressed 

with fewer studies addressing environmental and policy level determinants. Additionally, evidence for 

policy level action remains limited to studies conducted in the United States and Chile. The findings 

from the updated search reinforces the conclusions drawn from the original search that highlights 

research gaps in addressing children’s food environments including the ECEC setting and home food 

availability and accessibility, as well as need for stronger policy level action to address the broader 

food system. Determinants with a Substantial to High research priority rating remain underexplored, 

including Intrinsic Product Attributes (Environment), Extrinsic Product Attributes (Environment), 

Portion Size (Environment), Eating Environment (Environment), Industry Regulations (Policy), 

Industry Influence (Policy), and Government Campaigns (Policy). 
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3.3 Introduction to chapter 

As outlined in Chapter Two, there is a need to map early childhood nutrition interventions and 

evaluate the impact on dietary outcomes and ensure identified leverage points are effective. This 

chapter presents the findings from synthesising the outcomes of studies included in the scoping 

review presented in Chapter Two and adds to our understanding of food system determinants by 

providing an overview of the impact of determinants on children’s diets. This chapter includes an 

updated search of the literature.   

 

3.4 Abstract 

Early childhood is a key opportunity to establish healthy eating behaviors and prevent future non-

communicable disease associated with poor diets. How to effectively intervene in the system of the 

many determinants influencing children’s dietary intake remains unclear. This scoping review aimed 

to map the determinants of nutrition and eating that have been addressed in early childhood nutrition 

interventions and identify which of these improve dietary intake. We searched six electronic databases 

to identify eligible studies published from January 2000 to January 2024. We included studies of any 

interventions reporting dietary intake among children aged between two and five years. A total of 193 

eligible studies were identified and mapped to the Determinants of Nutrition and Eating (DONE) 

Framework. Parent (n = 97) and child (n = 76) food knowledge and skills were most frequently 

addressed. Most studies addressing parent (67%) and child (66%) food knowledge and skills reported 

improvements in dietary intake. Government regulations such as healthy food subsidies, and food 

advertising and labelling interventions showed promised, with 82% of studies reporting improvements 

in dietary intake. However, these interventions were predominantly implemented in the United States 

and Chile. This review provides a comprehensive and systematic map of a range of interventions that 

positively influence nutritional outcomes in preschool aged children but recommends further policy 

level action globally. 

Keywords: children, nutrition, food systems, toddler 
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3.5 Introduction 

Sub-optimal diets and high body-mass index (BMI) are among the leading modifiable risk factors for 

attributable deaths and years of healthy life lost due to premature mortality or disability (1). Despite 

efforts worldwide, no country has reversed increases in obesity levels and sub-optimal diets continue 

to threaten public health progress (2). The number of children and adolescents living with obesity has 

increased globally over the past 40 years and is predicted to continue to rise, reaching 254 million by 

2030 (3-5). As rates of childhood obesity continue to rise, the projected worldwide economic burden 

is estimated to cost the healthcare system $13.62 billion and $49.02 billion in direct and indirect 

annual costs respectively by 2050 (6).  

Improving the quality of children’s diets plays a pivotal role in preventing the rising obesity within 

healthy populations. This not only helps reduce the economic burden, but high-quality diets are also 

associated with positive outcomes for children, including improved IQ, reduced risk of metabolic 

syndrome, lower blood pressure, and HbA1c levels, and an overall improvement in mental health-

related quality of life (7). Particularly, the first 2000 days of a child’s life from conception to 5 years 

has been proposed to be a critical window of opportunity where children are experiencing rapid 

growth and developing lifelong skills and habits. (8). However, most children in high-income 

countries consume insufficient fruit and vegetables and overconsume sugar-sweetened beverages 

(SSB) (9). In the United States, an analysis of the National Health and Nutrition Examination Survey 

2015-2016 estimated that 40% of children aged 2-5 years have poor quality diets, which was defined 

as less than 40% adherence to the American Heart Association 2020 continuous diet score (10). 

Similarly, in Australia, children are not meeting national dietary guidelines with less than 5% of 

children meeting recommendations for vegetables, and 39% of their daily energy intake comes from 

energy-dense nutrient-poor foods high in added sugar, fat, and salt (11, 12). 

It has been proposed that the shift in dietary patterns and increase in obesity rates has been largely 

driven by the contemporary transformation of the food system (13). The industrialization of food 

production, technological advances in food processing, and globalization of food distribution has 

resulted in a food system that prioritizes highly processed, marketed, and affordable foods (14).  
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Children’s diets are influenced by a multitude of interacting determinants with the food system, 

making it challenging to implement effective interventions (15). During the first 2000 days, children 

are dependent on parents and caregivers to provide adequate nutrition and make choices about food 

and eating and thus they play key roles in shaping children’s diets and exposure to determinants of 

obesity (16). Additionally, families are influenced by broader socioecological determinants which 

encompasses social, cultural, and environmental determinants (8), such as home, school, community, 

and digital food environments, as well as the policies that impact and regulate them (17, 18) . 

Effective long-term interventions are needed to support children to achieve high-quality diets, 

however, what works in real-world settings remains unclear (19, 20). If population-based strategies 

are to improve and sustain children’s diets, a systems-based approach is necessary (21). Most 

published reviews have synthesized the evidence specific to a setting or nutrition outcome, however, 

few reviews have synthesized studies across all socioecological levels to provide a complete overview 

of the influence of determinants on children’s diets. Previous reviews that have taken a systems 

approach have quantified the number of studies addressing determinants to identify areas most 

frequently addressed but did not report study outcomes (22, 23). Other reviews have mapped studies 

according to the socio-ecological model to identify the influence of determinants across individual, 

interpersonal, environmental, and policy levels (24) or have mapped systematic reviews using the 

Innocenti Framework to identify which intervention types were effective (25). To inform priority 

areas for intervention it is important to identify which determinants have been understudied as well as 

the expected impact of addressing the determinant on children’s dietary intake. 

This review aims to add to this body of knowledge by scoping the evidence and providing an in-depth 

map of which determinants improve dietary intake responding to intervention. The review will also 

determine successful intervention strategies. The review will pinpoint gaps and identify where more 

evidence is needed in the context of the food system to design effective solutions to improve 

children’s dietary intake. A scoping review was used to explore and map the breadth of evidence to 

provide a comprehensive overview of the food system that encompasses the wider determinants of 

nutrition and eating (26).   
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3.6 Methods 

This scoping review was conducted following the guidelines and methodology recommended by JBI 

Manual for Evidence Synthesis and PRISMA extension for Scoping Reviews (Table S3.1) (26, 27).  

3.6.1 Protocol and registration 

The a-priori protocol for the review was registered on Open Science Framework (registration digital 

object identifier: https://doi.org/10.17605/OSF.IO/KP49E) on 25 July 2022. Due to the extensive 

number of studies identified from the search, the protocol was updated on 14 April 2023 to outline 

changes in reporting outcomes. The methods were previously reported in a separate study mapping 

the domains of intervention but are reiterated here for completeness and comprehension (22).   

3.6.2 Eligibility criteria 

Studies that began or targeted children aged between two to five years (up to but not including 6 

years) were eligible. Children less than two years were not included due to their different nutritional 

needs and feeding and eating behaviors. As children’s diets are influenced by individual, 

interpersonal, environmental, and policy factors, interventions targeting key stakeholders at each level 

including parents, carers and early childhood education and care (ECEC) service staff were also 

eligible. Studies targeting children with clinical conditions were not eligible as they may require 

different dietary requirements and feeding practices. We considered any healthy eating interventions 

designed to improve children’s dietary intake. Measures of dietary intake considered for inclusion are 

outlined in the core outcome set for early childhood obesity prevention intervention studies developed 

by Brown et al. (28). Multi-component interventions were included if dietary intake outcomes were 

reported separately. This ensured that the review would be comprehensive and capture all published 

interventions. Eligible studies were conducted in high-income countries to capture the context of 

modern food systems, characterized by an abundance of highly-processed food that promotes 

excessive energy intake (29). Eligible primary research study designs included experimental, quasi-

experimental and analytical observational studies such as repeated cross-sectional surveys that 

reported exposure to intervention and outcome. Studies were eligible if they were published after 
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January 2000 in the English language to capture interventions relevant to recent public health 

priorities, policy and practice.  

3.6.3 Information sources 

The search was conducted across six electronic databases including Embase via Ovid (1947 to 

present), ERIC via Ovid (1966 to present), Global Health via Ovid (1910 to present), MEDLINE via 

Ovid (1946 to present), Scopus (1996 to present), and The Cochrane Library (Cochrane Database of 

Systematic Reviews, Cochrane Central Register of Controlled Trials [CENTRAL], Cochrane 

Methodology Register). Additionally, a search of the reference lists of relevant systematic reviews, 

meta-analyses, and umbrella reviews was conducted for eligible studies missed by our search. The 

original search was performed in May 2022 and updated in January 2024 using methods described by 

Bramer & Bain (30).  

3.6.4 Search 

The search strategy was designed with an experienced academic librarian. The full electronic search 

strategy for Medline via Ovid database is provided in Table S3.2.  

3.6.5 Selection of sources of evidence  

Records identified from the search were de-duplicated using methods described by Bramer et al. 

managed in Endnote X20 (31). Selection was performed using the pre-specified eligibility criteria in 

the protocol. To calibrate and refine definitions of eligibility criteria, one author (J.C.) pilot tested the 

eligibility criteria using a random sample of 25 records. One author (J.C.) screened titles and abstracts 

of all studies for eligibility using Covidence systematic review software (Veritas Health Innovation, 

Melbourne, Australia). Full-text records were retrieved for potentially relevant studies and reviewed 

by two authors (J.C. and P.C.) independently in Covidence. Conflicts were resolved by consensus or 

decision of a third author (M.A.F.) not involved in the selection process when consensus could not be 

reached.  

3.6.6 Data charting process 
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The JBI template data charting instrument for scoping reviews and umbrella reviews was adapted for 

this review (26). One author (J.C.) extracted all data using the pre-specified data charting form and a 

second author (P.C.) independently extracted 20% of the data for verification in Covidence.  

3.6.7 Data items  

The data extracted included study characteristics (first author, publication year, country, study design, 

study aim), inclusion/exclusion criteria, participants (sample size, age, ethnicity, socioeconomic 

status), intervention characteristics (description, comparator, duration, intensity), and outcomes and 

measures (data collection methods, outcome measures) and findings relating to children’s dietary 

intake.  

3.6.8 Synthesis of results 

The determinants addressed by interventions were systematically categorized using the Determinants 

of Nutrition and Eating (DONE) framework, which was developed by the Determinants of Diet and 

Physical Activity European research network of 87 members and 129 external experts (32). The 

framework maps 411 factors driving nutrition and eating behaviour into 56 determinant leaf 

categories, 11 stem categories, and four socioecological levels (individual, interpersonal, 

environment, and policy).  Determinants related to the childcare food environment were not 

categorized by the DONE framework, so the existing ‘School canteen food environment’ determinant 

was modified to ‘Childcare food environment’ to capture this.    

Studies were categorized by main socio-ecological levels, followed by stem and leaf categories, using 

extracted data related to intervention characteristics and outcome measures. One author (J.C.) 

synthesised all studies to the DONE Framework and a second author (P.C.) cross-checked 20% of 

included studies. 

The intervention characteristics, determinants addressed by interventions and outcomes were 

summarized in narrative form. Findings were organized and presented following the DONE 

framework stem categories: biological, demographic, psychological, and situational determinants at 

the individual level; social and cultural determinants at the interpersonal level; product, micro, 
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meso/macro determinants at the environment level; and industry and government determinants at the 

policy level. The number of studies that reported statistically significant improvements in outcome 

measures of diet quality, fruit, vegetable, combined fruit and vegetable, energy-dense nutrient-poor 

foods, or SSB intake, as outlined in the core outcome set (28), were tabulated against DONE stem 

categories (Table 3.2) and leaf categories (Table 3.3). 

 

3.7 Results 

3.7.1 Selection of sources of evidence 

In total, 193 studies reported in 242 articles were included in the review following removal of 

duplicate records, title and abstract, and full-text screening (Figure 3.1). Reasons for exclusion at the 

full text level are reported in Figure 3.1. 

3.7.2 Characteristics of sources of evidence 

A summary of the characteristics of the interventions are described in Table 3.1. The majority of 

studies were conducted in the United States (n = 112). Most studies used an experimental study 

design (n = 122). Majority were conducted in the ECEC setting (n = 99) including preschools, 

nurseries, childcare, family childcare homes. Nearly 53% of interventions (n = 102) addressed more 

than one socio-ecological level of the DONE framework, and of those, 70 studies reported statistically 

significant improvement in at least one dietary outcome. There were 91 studies that targeted a single, 

and of those, 69 studies reported at least one improved dietary outcome.   The most frequently 

addressed were individual (n = 102) and interpersonal (n = 116) level determinants. The duration of 

studies ranged from single day interventions to four years, with the duration of most studies being less 

than 6 months (n = 113). Intensity of intervention varied greatly between studies where frequency of 

sessions varied from daily to monthly and length of sessions varied from brief ten-minute 

interventions to two hours. The sample size of studies ranged between 10 participants (33) to over 

500,000 participants per repeated cross-sectional interval (34).  
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Figure 3.1. Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) 2020 flow diagram for new systematic reviews which included searches of 

databases, registers and other sources, as recommended by The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. 
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Table 3.1. Characteristics of included studies (n = 193).   

Study 

characteristics 

Sub-category Number 

of results 

(%) 

References 

Country  United States 112 (58%) (33-143) 

 Australia 18 (9%) (144-161) 

 United Kingdom 18 (9%) (162-179) 

 Canada 4 (2%) (180-183) 

 Chile 4 (2%) (184-187) 

 Germany 4 (2%) (188-191) 

 Netherlands 4 (2%) (192-195) 

 Portugal 4 (2%) (196-199) 

 Other European 16 (8%) (200-215) 

 Other Asian 5 (3%) (216-220) 

 Other 4 (2%) (221-224) 

Study design Experimental 122 (63%) (36-39, 41, 44, 47, 51, 52, 57-66, 68-73, 76, 83, 85-87, 

89, 93, 97-102, 104-107, 110, 112, 113, 115, 116, 119-

122, 124, 125, 132, 133, 135-144, 146, 148, 149, 151-

154, 156-165, 167-174, 176, 177, 181-184, 189, 190, 

192, 193, 195, 196, 200-205, 207, 209-215, 217, 218, 

222, 223, 225) 

 Quasi-

experimental 

59 (31%) (33, 40, 42, 43, 45, 46, 48-50, 53-56, 74, 75, 77-79, 

81, 84, 88, 90, 92, 95, 96, 103, 108, 109, 111, 114, 

117, 123, 127-130, 134, 145, 147, 150, 155, 166, 178, 

179, 185, 187, 188, 191, 194, 197-199, 206, 208, 216, 

220, 224, 226) 

 Analytical 

observational 

13 (7%) (34, 35, 67, 82, 94, 118, 131, 142, 175, 180, 186, 219, 

221) 

Setting Early childhood 

education and care 

99 (51%) (35, 36, 40, 43, 46, 48, 51-54, 57, 58, 60-62, 64, 65, 

71, 72, 74, 75, 82, 84-88, 95, 97, 98, 100, 102, 104-

107, 109, 112, 113, 122-125, 127-129, 132, 134-137, 

139-143, 145, 151-153, 157, 159, 160, 162-164, 167, 

171, 172, 176, 180, 181, 183, 184, 187-193, 195-198, 

201, 205, 206, 209, 212, 213, 215-217, 219, 220, 222, 

224, 226) 

 Home 44 (23%) (34, 37, 38, 44, 47, 55, 56, 67, 68, 70, 73, 80, 81, 83, 

89, 90, 94, 101, 103, 111, 115, 118, 120, 130, 131, 

133, 138, 146, 148-150, 154, 156, 161, 165, 166, 169, 

173, 174, 177, 182, 200, 203, 210) 

 Community 21 (11%) (33, 39, 42, 45, 50, 69, 77-79, 96, 99, 114, 117, 144, 

147, 175, 214, 218, 221, 223, 227) 

 Multiple settings 20 (10%) (63, 66, 76, 91-93, 110, 116, 119, 121, 168, 170, 185, 

186, 194, 199, 204, 207, 208, 211) 

 Healthcare clinic 7 (4%) (41, 49, 108, 158, 178, 179, 202) 

 Other 2 (1%) (59, 155) 

DONE 

Framework 

socioecological 

levela 

Individual 102 (53%) (33, 36, 39, 40, 42, 43, 46, 48, 51, 52, 60-62, 66, 69-

72, 74, 76, 77, 79, 84, 85, 88, 89, 91-93, 95-98, 100-

102, 104, 107, 109, 116, 117, 119, 121, 123-125, 128, 

132-135, 140-144, 146, 153, 155, 158, 162-166, 170-
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172, 174, 176, 177, 180, 187, 189-193, 195, 196, 199, 

201, 203-206, 208, 209, 211-222, 224, 226) 

 Interpersonal 116 (60%) (33, 37-39, 41, 42, 45-47, 49, 50, 54, 55, 59-64, 66, 

68-70, 72, 73, 76-80, 83, 84, 88, 89, 91-93, 96-101, 

104, 108-111, 113, 115-117, 119-121, 123, 124, 127, 

128, 130, 138, 140, 142, 144, 146-150, 155, 156, 158, 

160, 161, 165-170, 174, 177-179, 182, 183, 187-191, 

194, 197, 198, 200-204, 206-215, 218-223, 227) 

 Environment 73 (38%) (34, 35, 38, 44, 47, 52, 53, 55-58, 63, 65-68, 75, 76, 

81, 82, 86, 87, 90, 91, 94, 97, 98, 103-107, 112, 114, 

116, 118, 122, 124, 127, 129, 131, 133, 136-139, 142, 

145, 147, 151, 152, 154, 157, 159-161, 164, 168, 173, 

180, 181, 184, 186, 188, 191, 194, 201, 203, 207, 211, 

213, 215, 221) 

 Policy 21 (11%) (34, 35, 53, 56, 67, 75, 81, 82, 90, 94, 103, 114, 118, 

129, 131, 145, 175, 185, 186, 221, 227) 

Duration of 

intervention 

0 to <3 months 89 (46%) (36, 38, 40, 41, 43-46, 59, 66, 70-73, 76-80, 83, 85-88, 

92, 96, 100-102, 104-106, 111-113, 117, 124, 125, 

130, 132-137, 139, 141, 143, 144, 146, 149, 152, 153, 

155, 156, 158, 161, 163-167, 169, 171-174, 176-179, 

183, 190, 192, 193, 196-198, 205, 206, 208, 209, 216-

218, 220, 223, 224, 226) 

 3 to <6 months 24 (12%) (48, 52, 55, 60-62, 69, 74, 91, 97, 115, 128, 140, 145, 

154, 168, 170, 175, 187, 195, 211, 213, 221, 222) 

 6 to < 12 months 34 (18%) (33, 37, 42, 49, 54, 56-58, 65, 68, 84, 89, 99, 107, 108, 

110, 116, 120-123, 138, 142, 150, 157, 160, 181, 182, 

189, 200, 204, 207, 210, 215) 

 12 to <24 months 14 (7%) (64, 81, 93, 95, 148, 151, 159, 188, 191, 194, 199, 

203, 212, 214) 

 24 to <36 months 4 (2%) (47, 109, 119, 127) 

 ≥ 36 months 6 (3%) (39, 63, 147, 201, 202, 227) 

 Otherb 22 (11%) (34, 35, 50, 51, 53, 67, 75, 82, 90, 94, 98, 103, 114, 

118, 129, 131, 162, 180, 184-186, 219) 

Sample size <50 39 (20%) (33, 36, 38, 40, 42, 43, 45, 50, 57, 70, 71, 75, 79, 87, 

88, 94, 96, 106, 111-113, 115, 127, 132, 133, 137, 154, 

162, 164, 167, 170, 173, 182, 184, 193, 197, 216, 224, 

226) 

 50 – 150 49 (25%) (41, 51, 55, 56, 59, 69, 73, 78, 80, 85, 86, 89, 91, 92, 

97, 99, 102, 103, 105, 108, 110, 114, 117, 119, 120, 

135, 136, 139-141, 144, 148, 149, 151, 157, 163, 166, 

169, 174, 176-178, 183, 198, 199, 208, 209, 212, 223) 

 151 – 500 60 (31%) (44, 46, 47, 49, 52, 54, 58, 60, 61, 65, 66, 72, 74, 76, 

77, 81, 84, 100, 101, 107, 116, 122, 125, 128-130, 

134, 138, 142, 143, 145, 146, 150, 152, 153, 155, 156, 

158, 161, 165, 168, 171, 172, 175, 180, 187-189, 192, 

194-196, 203-205, 210, 214, 218, 220, 222) 

 >500 45 (23%) (34, 35, 37, 39, 48, 53, 62-64, 67, 68, 82, 83, 90, 93, 

95, 98, 104, 109, 118, 121, 123, 124, 131, 147, 159, 

160, 179, 181, 185, 186, 190, 191, 200-202, 206, 207, 

211, 213, 215, 217, 219, 221, 227) 
a Studies may address more than one SEM level. 

b Other includes studies that did not report duration or examined policy implementation. 
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3.7.3 Results of individual sources of evidence 

Child dietary intake outcomes are summarized by DONE framework categories in Tables 3.3-3.4. 

3.7.4 Synthesis of results 

3.7.4.1 Individual 

Biological  

There were 18 studies targeting biological determinants and all aimed to influence children’s sensory 

perception and learned taste preferences (Table 3.2). Of these, 11 studies reported improvements in 

vegetable intake (Table 3.3). One study reported repeated exposure decreased vegetable consumption 

(102). Of the 11 studies that reported improved outcomes, all interventions involved repeated taste 

exposure to vegetables offered at meal or snack times by parents in the home setting or ECEC staff in 

the ECEC setting (74, 85, 134, 146, 165, 166, 176, 177, 193, 195, 226). The number of exposures 

ranged from daily to twice weekly. Additional strategies such as rewards, dips, encouraging 

conversations during mealtimes, parent modeling, and multi-sensory exposure may improve vegetable 

consumption (85, 134, 146, 176, 226).  

Demographic 

No studies addressed demographic determinants (Table 3.2).  

Psychological 

A total of 87 studies addressed psychological determinants and of these, 60 studies reported 

improvements in one or more measures of dietary intake with the intervention (Table 3.2). Most 

studies (n = 76) addressed children’s food knowledge, skills, and abilities through group nutrition 

education sessions and of those, a majority of interventions reported improvements in vegetable and 

combined fruit and vegetable intake and decrease in consumption of energy-dense nutrient-poor foods 

(Table 3.3). Other dietary intake measures reported included energy intake and fat intake. The three 

studies that reported intervention effects on energy showed decreased energy intake (39, 187, 222). 

Two studies reported decreased total fat intake (187) and saturated fat intake (60). Most interventions 
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addressing children’s food beliefs, such as involving children in gardening and food preparation 

activities, showed improved fruit and vegetable intake, and reduced intake of energy-dense nutrient-

poor foods and SSBs (Table 3.3). Nine of 11 interventions addressing children’s eating regulation 

resulted in improvements in all dietary intake outcomes, with most reporting improvements in 

vegetable intake and combined fruit and vegetable intake and decreased energy-dense nutrient-poor 

food intake (Table 3.3). Eating regulation interventions included mindful eating activities, offering a 

variety of vegetables, and portion size plates. Positive outcomes were reported for ECEC based 

interventions that incorporated nutrition education lessons delivered by ECEC staff into the 

curriculum (48, 52, 60, 66, 74, 84, 91, 93, 98, 104, 116, 123, 125, 128, 135, 153, 180, 187, 192, 204-

206, 209, 211, 216, 217, 219, 222). In addition to nutrition education, some interventions included an 

interactive component such as food preparation, cooking, and gardening activities (33, 42, 52, 66, 74, 

77, 79, 93, 96, 101, 116, 117, 123, 124, 189, 206, 209, 214, 220, 221, 224).  

Other strategies used to support and reinforce children’s food knowledge, beliefs, and habits included 

the use of storybooks and/or puppets (70, 77, 100, 104, 123, 128, 135, 158, 171, 192, 224) and 

rewards such as stickers or praise (85, 100, 104, 133, 166, 174, 224). Many studies also included a 

parent component in the intervention, however involvement ranged from newsletters and information 

to targeted family-based workshops (33, 39, 42, 60, 66, 69, 70, 74, 77, 79, 84, 91, 93, 96, 104, 116, 

117, 123, 124, 128, 144, 158, 187, 189, 203, 204, 209, 218, 220, 222). Eight studies also included 

environment and policy changes to support children’s eating behaviors (66, 98, 116, 124, 180, 203, 

211, 221). 

Situational 

There were 23 studies that included strategies to address related health behaviors including physical 

activity and screen time (Table 3.2). Of those, 17 studies showed improvement in one or more 

measures of dietary intake (Table 3.2). Most interventions decreased consumption of energy-dense 

nutrient-poor foods (Table 3.3). Other dietary intake measures reported included energy intake and fat 

intake. Two studies reported on energy intake and both decreased energy intake (39, 222). Three 

studies reported total fat intake but found no significant changes. Two studies reported saturated fat 
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intake, and one study found intervention reduced intake (60). Of the 17 studies reporting improved 

dietary intake outcomes, most were family-based, multicomponent interventions that involved both 

healthy eating and physical activity and conducted in the community setting (39, 42, 69, 79, 96, 117, 

144, 147, 158, 214, 228). Other interventions involved incorporating both healthy eating and physical 

activity components in a classroom-based program delivered by ECEC staff (60, 93, 124, 128, 211, 

222).  

3.7.4.2 Interpersonal 

Social 

A total of 117 studies addressed determinants related to social factors. Of these, 81 studies reported 

improvements in one or more dietary intake outcomes (Table 3.2). There were 13 studies targeting 

family food culture such as cooking and growing, with most interventions reported improvements in 

children’s vegetable intake (Table 3.3). Most studies addressing social influence such as peer 

modeling, reported improved fruit and vegetable intake, and reduced intake of energy-dense nutrient-

poor foods (Table 3.3). Interventions incorporating components of social or group support for families 

demonstrated increased vegetable intake and reduced consumption of energy-dense nutrient-poor 

foods and SSBs in most studies (Table 3.3). Parental resources and risk factors, which focuses on 

parent nutrition knowledge, was the most frequently addressed determinants (n = 97). Of these 

studies, most interventions reported reduced energy-dense nutrient-poor food intake but no significant 

differences for diet quality, fruit, vegetable, and SSB consumption were found (Table 3.3). Most 

studies addressing parental attitudes and beliefs reported improvements in children’s diet quality and 

decreased consumption of energy-dense nutrient-poor foods (Table 3.3). Of the studies that addressed 

parental behaviors, most reported non-significant outcomes on children’s dietary intake (Table 3.3). 

Most studies addressing parental feeding styles reported improvements in diet quality, combined fruit 

and vegetable intake, and reduced energy-dense nutrient-poor food intake (Table 3.3). Of the 80 

studies resulting in improved dietary outcomes, majority of interventions were conducted in the home 

setting, via home visits, telephone, or online (37, 38, 55, 63, 70, 73, 80, 83, 101, 111, 120, 146, 148-

150, 161, 165, 166, 169, 174, 177, 182, 200, 203, 210) or in the ECEC setting with a parent 
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component (54, 60, 64, 66, 84, 91, 93, 95, 98, 100, 104, 113, 116, 123, 124, 128, 160, 167, 187, 189, 

194, 197, 198, 204, 206, 208, 209, 211, 219, 220, 222). Most studies were multicomponent and used a 

range of behavior change techniques including group educational workshops or sessions for parents to 

provide information and build skills (33, 37, 39, 41, 42, 54, 59, 63, 66, 69, 77-79, 91, 93, 96, 98, 99, 

116, 117, 128, 144, 158, 160, 178, 179, 187, 189, 194, 197, 198, 202, 203, 206, 214, 218). Other 

intervention strategies included individual counseling using motivational interviewing, home visits 

and feedback reports from health professionals to assist with goal setting, self-monitoring, and habit 

formation (49, 54, 55, 63, 66, 69, 73, 99, 101, 108, 120, 149, 150, 161, 169, 182, 198, 202, 204, 214). 

Interventions also included home based tasks or activities, take home written materials, and text 

message prompts and reminders to cue parental behaviors (38, 39, 54, 55, 60, 64, 66, 70, 84, 91, 93, 

99, 100, 104, 111, 117, 120, 123, 124, 128, 144, 147, 160, 161, 177, 197, 198, 204, 208, 209, 211, 

218, 220, 222, 227). Some studies created opportunities for parents and children to receive social 

support peers and other families, through online discussion boards (80, 83, 149, 203). Digital tools 

including apps, websites, and Facebook were used to deliver nutrition education and support behavior 

change.  

Cultural 

There were four studies that addressed families’ cultural values, beliefs and perceptions about weight. 

Two of these studies reported improvement in one or more dietary intake outcomes (Table 3.2). Of the 

two studies that improved outcome measures, both were multi-level, multi-component studies (42, 

128). One study, a culturally appropriate center-based program delivered by trained teachers, reported 

improvements in combined fruit and vegetable consumption (128). One study was a community-based 

program delivered by trained bilingual community members and reported improvements in SSB, 

water and milk intake (42).  

3.7.4.3 Environment 

Product 
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All studies addressing product attributes showed improvements in at least one outcome measure of 

children’s dietary intake (Table 3.2). There were eight studies that addressed intrinsic product 

attributes such as adjusting the nutritional composition of foods offered (Table 3.3). One study 

addressed extrinsic product attributes through policy to change food labelling. Strategies to replace or 

substitute meals and snacks with vegetables improved dietary intake (86, 112, 173). Seven studies 

examined substituting high energy density with low energy density foods or beverages such as soy-

enhanced lunches and reduced-fat milk. Of these, four studies reported decreased energy intake (86, 

87, 112, 137). One study which aimed to examine the acceptability of soy-enhanced menus and to 

assess their potential as substitutes for traditional foods reported increased energy intake which was 

higher than recommendations attributed to the high energy density of soy-enhanced foods (57). One 

study found that replacing meals with slowly digested carbohydrates lowered energy intake (184). 

Policy changes to the front-of-package labeling of energy-dense nutrient-poor foods was associated 

with increased non-nutritive sweetener intake in one study (186). No studies addressing product 

attributes reported on diet quality, energy dense nutrient poor food intake, or SSB intake. Across the 

studies that reported one or more improved outcome measures, the majority of interventions were 

single-level addressing product attributes in the ECEC food environment (57, 86, 87, 112, 137, 184).  

Micro 

A total of 37 studies addressed determinants in the micro food environment including portion size, 

availability and accessibility of healthy foods and providing a supportive eating environment at home. 

Of these, 25 studies reported improvement in at least one outcome measure of children’s dietary 

intake (Table 3.2). Of the studies that addressed portion size by adjusting the amount of food served to 

children at meal or snack times, most interventions improved fruit and vegetable intake (Table 3.3). 

Three of four studies showed that interventions addressing home food availability and accessibility, 

such as the provision of food packages, improved diet quality (Table 3.3). Studies addressing the 

home eating environment, such as changing mealtime structures and creating positive meal 

environments, reported improvements in diet quality and vegetable intake, however this was 

inconsistent. Of the 25 studies with one or more improved outcomes, the majority were multi-level 
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interventions (38, 55, 56, 63, 66, 67, 81, 91, 94, 103, 118, 131, 133, 161, 164, 203, 211). Key 

strategies of successful interventions included increasing the portion size of fruit and vegetables at 

meals and snacks (105, 106, 136, 137, 139, 164, 173), and teacher delivered program with home and 

classroom environment component (66, 91, 211). Change in policy at the federal level to provide food 

subsidies for healthy foods was associated with improved dietary outcomes (56, 67, 81, 94, 103, 118, 

131).   

Meso/macro 

There were 32 studies that addressed the meso/macro environment, and of these, 21 studies reported 

significant improvements in at least one measure of children’s dietary intake (Table 3.2). Studies 

focusing on the meso/macro environment predominantly targeted food availability and accessibility in 

ECECs. Four of seven studies reported improvements in children’s diet quality (Table 3.3). 

Interventions that reported improved outcomes used strategies to target the food environment in 

ECEC settings such as the implementation of staff training (98, 104, 145, 147, 157, 180, 194), health 

professional feedback and support to revision and implementation of menus and nutrition policy (65, 

98, 116, 122, 124, 145, 147, 157, 159, 180), and provision of healthy snacks and water stations (104, 

160, 211). 

3.7.4.4 Policy 

Industry 

One study addressed industry influence (Table 3.2). The intervention provided a template of activities 

such as lobbying and advocacy for SSB taxation to be implemented by local project teams (221). The 

intervention was associated with increased water intake but no changes in SSB was found (Table 3.3).  

Government 

Seventeen of 20 studies that included components involving government-level regulations or 

campaigns to promote healthy eating reported improvement in at least one measure of dietary intake 

with the intervention (Table 3.2). Most government-level interventions reported improvement in diet 
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quality (Table 3.3). Most government campaigns showed improvement in fruit intake and reduced 

consumption of energy-dense nutrient-poor foods (Table 3.3). Of the 17 studies with one or more 

improved outcomes, most interventions were implemented as a long-term policy change. 

Implementation of healthy food subsidies for low-income families as part of the Special Supplemental 

Nutrition program for Women, Infants, and Children (WIC) in the United States was associated with 

improved dietary intake (56, 67, 81, 94, 103, 118, 131). Healthy food subsidies were also used in the 

ECEC setting in the United States in conjunction with meal pattern requirements and found improved 

dietary intake (35, 53, 75, 82). Other successful strategies implemented in the ECEC setting included 

a state-wide change in dietary guidelines and a program to implement staff training and menu and 

policy feedback (129, 145). Two studies conducted in Chile found that mandated front of package 

warning labels, restricting marketing directed at children and banning sale or promotion of energy 

dense nutrient poor foods in schools and nurseries improved dietary intake (185, 186). However, 

energy dense nutrient poor food consumption changes were not mediated by changes in advertising 

exposure which may suggest other aspects of the policy driving changes (185). The policy changes 

were associated with non-nutritive sweetener intake in children (186). One study reported a social 

marketing intervention was associated with improved snacking habits (175). 
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Table 3.2. Summary of nutrition interventions studies targeting children aged 2-5 years and reported dietary intake outcomes mapped to the Determinant of Nutrition 

and Eating Framework stem categories.  

    Biological Demographic Psychological Situational Social Cultural Product Micro Meso/Macro Industry Government 

All outcomes a 

  

n total b 18 0 87 23 117 4 9 37 32 1 20 

Improved (%) c 67% 0% 69% 74% 69% 50% 100% 68% 66% 100% 85% 

Diet quality 

  

n total 0 0 9 5 13 0 0 5 7 0 5 

Improved (%) 0% 0% 33% 40% 38% 0% 0% 60% 57% 0% 60% 

Fruit   

  

n total 0 0 33 11 47 0 1 16 22 0 11 

Improved (%) 0% 0% 39% 18% 23% 0% 0% 44% 27% 0% 36% 

Vegetables 

  

n total 18 0 53 12 60 0 3 21 24 0 11 

Improved (%) 61% 0% 55% 42% 45% 0% 100% 48% 38% 0% 18% 

Combined FV  

  

n total 0 0 17 2 29 3 0 11 8 0 4 

Improved (%) 0% 0% 47% 50% 34% 33% 0% 36% 50% 0% 25% 

EDNP 

  

n total 0 0 26 7 40 1 0 8 16 0 7 

Improved (%) 0% 0% 58% 86% 55% 0% 0% 13% 50% 0% 57% 

SSB 

  

n total 0 0 27 9 48 2 0 11 6 1 4 

Improved (%) 0% 0% 30% 33% 33% 50% 0% 18% 33% 0% 25% 

Abbreviations: FV, fruit and vegetables; EDNP, energy-dense nutrient-poor; SSB, sugar sweetened beverages  

a All outcomes includes other reported outcomes such as energy intake not categorized in the table. Diet quality, fruit, vegetables, combined FV, EDNP, and SSB outcomes reported as 

outlined by COS-EPOCH (28)  

b n total indicates the number of studies mapped to the Determinants of Nutrition and Eating Framework stem categories. Studies may target multiple stem level categories and may be 

mapped to more than one category. 

c Improved outcome (%) heat map describes the percentage of studies with at least one outcome measure with a statistically significant improvement. Grey cells indicate no studies 

that addressed that determinant category and outcome. Red cells indicate 0-20% studies reporting improved outcomes, orange indicates 21-40% studies reporting improved outcomes, 

yellow indicates 41-60% studies reporting improved outcomes, light green indicates 61-80% studies reporting improved outcomes, and dark green indicates 81-100% studies reporting 

improved outcomes.      
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Table 3.3. Summary of nutrition interventions studies targeting children aged 2-5 years and reported dietary intake outcomes mapped to the Determinants of Nutrition 

and Eating Framework leaf categories.  

 All outcomesa Diet quality Fruit Vegetables Combined FV EDNP SSB 

Leaf category n 

totalb 

n (%) 

improvedc 

n 

total 

n (%) 

improved 

n 

total 

n (%) 

improved 

n 

total 

n (%) 

improved 

n 

total 

n (%) 

improved 

n 

total 

n (%) 

improved 

n 

total 

n (%) 

improved 

Individual 

Biological 

Sensory Perception  18 11 (61%) 0 0 (0%) 0 0 (0%) 18 11 (61%) 0 0 (0%) 0 0 (0%) 0 0 (0%) 

Psychological 

Mood And Emotions 1 0 (0%) 0 0 (0%) 0 0 (0%) 0 0 (0%) 1 0 (0%) 1 0 (0%) 0 0 (0%) 

Food Knowledge, Skills 

and Abilities 
76 50 (66%) 2 0 (0%) 20 10 (50%) 32 24 (75%) 10 7 (70%) 17 14 (82%) 17 8 (47%) 

Food Habits 3 3 (100%) 0 0 (0%) 0 0 (0%) 3 3 (100%) 0 0 (0%) 0 0 (0%) 0 0 (0%) 

Food Beliefs 36 27 (75%) 3 1 (33%) 12 7 (58%) 20 15 (75%) 6 3 (50%) 7 4 (57%) 4 4 (100%) 

Eating Regulation 11 9 (82%) 1 0 (0%) 3 1 (33%) 7 4 (57%) 3 2 (67%) 2 2 (100%) 1 0 (0%) 

Weight Control Cognitions 

and Behaviors 
1 0 (0%) 0 0 (0%) 1 0 (0%) 1 0 (0%) 0 0 (0%) 0 0 (0%) 0 0 (0%) 

Situational 

Related health Behaviors 23 17 (74%) 5 2 (40%) 12 3 (25%) 13 6 (46%) 2 1 (50%) 7 6 (86%) 10 4 (40%) 

Interpersonal 

Social 

Family Structure  2 1 (50%) 0 0 (0%) 2 1 (50%) 0 0 (0%) 0 0 (0%) 0 0 (0%) 1 1 (100%) 

Family Food Culture 13 10 (77%) 3 1 (33%) 5 2 (40%) 7 4 (57%) 3 1 (33%) 2 0 (0%) 8 2 (25%) 

Social Influence 9 6 (67%) 0 0 (0%) 6 4 (67%) 8 5 (63%) 1 1 (100%) 3 2 (67%) 4 0 (0%) 

Social Support 14 12 (86%) 1 0 (0%) 6 1 (17%) 9 5 (56%) 3 1 (33%) 3 3 (100%) 8 6 (75%) 

Parental Resources and 

Risk Factors 

97 65 (67%) 11 4 (36%) 38 9 (24%) 46 18 (39%) 28 10 (36%) 34 19 (56%) 41 14 (34%) 

Parental Attitudes and 

Beliefs 

25 16 (64%) 3 2 (67%) 6 1 (17%) 8 2 (25%) 7 2 (29%) 7 4 (57%) 15 5 (33%) 

Parental Behaviors 24 14 (58%) 3 0 (0%) 9 3 (33%) 10 5 (50%) 7 2 (29%) 7 3 (43%) 14 5 (36%) 

Parental Feeding Styles 25 19 (76%) 4 3 (75%) 8 2 (25%) 12 5 (42%) 7 5 (71%) 8 5 (63%) 5 0 (0%) 
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 All outcomesa Diet quality Fruit Vegetables Combined FV EDNP SSB 

Leaf category n 

totalb 

n (%) 

improvedc 

n 

total 

n (%) 

improved 

n 

total 

n (%) 

improved 

n 

total 

n (%) 

improved 

n 

total 

n (%) 

improved 

n 

total 

n (%) 

improved 

n 

total 

n (%) 

improved 

Cultural 

Cultural Cognitions 4 2 (50%) 0 0 (0%) 0 0 (0%) 0 0 (0%) 3 1 (33%) 1 0 (0%) 2 1 (50%) 

Environment 

Product  

Intrinsic Product 

Attributes 

8 8 (100%) 0 0 (0%) 1 0 (0%) 3 3 (100%) 0 0 (0%) 0 0 (0%) 0 0 (0%) 

Micro 

Portion Size 7 7 (100%) 0 0 (0%) 4 3 (75%) 6 5 (83%) 1 1 (100%) 0 0 (0%) 0 0 (0%) 

Home Food Availability 

and Accessibility 

20 12 (60%) 4 3 (75%) 8 3 (38%) 10 3 (30%) 0 0 (0%) 4 1 (25%) 7 1 (14%) 

Eating Environment 10 7 (70%) 2 1 (50%) 3 1 (33%) 4 2 (50%) 4 1 (25%) 3 0 (0%) 5 1 (20%) 

Meso/Macro 

Environment Food 

Availability and 

Accessibility 

32 23 (64%) 7 4 (57%) 22 6 (27%) 24 9 (38%) 8 4 (50%) 21 9 (43%) 6 3 (50%) 

Societal Initiatives 1 1 (100%) 0 0 (0%) 1 0 (0%) 1 1 (100%) 0 0 (0%) 1 1 (100%) 1 1 (100%) 

Policy 

Industry 

Industry Influence 1 1 (100%) 0 0 (0%) 0 0 (0%) 0 0 (0%) 0 0 (0%) 0 0 (0%) 1 0 (0%) 

Government 

Government Regulations 17 14 (82%) 5 3 (60%) 10 4 (40%) 10 3 (30%) 3 1 (33%) 10 3 (30%) 3 0 (0%) 

Campaigns 3 3 (100%) 0 0 (0%) 1 1 (100%) 1 0 (0%) 1 0 (0%) 2 2 (100%) 1 1 (100%) 

Abbreviations: FV, fruit and vegetables; EDNP, energy-dense nutrient-poor; SSB, sugar sweetened beverages 

a All outcomes includes other reported outcomes such as energy intake not categorized in the table. Diet quality, fruit, vegetables, combined FV, EDNP, and SSB outcomes reported as 

outlined by COS-EPOCH (28)  

b Total (n) indicates the number of studies mapped to the Determinants of Nutrition and Eating Framework leaf categories.  

c Improved n (%) indicates the number and percentages of studies that reported statistically significant improvements in dietary outcomes.   
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3.8 Discussion 

3.8.1 Summary of evidence  

This scoping review consolidates the evidence from studies addressing dietary intake in preschool 

children published in the last 24 years to provide an in-depth overview of interventions in the context 

of the food system. We identified 193 primary studies, mapped the evidence to the DONE framework, 

and quantified the number of studies associated with reporting improved outcomes for each 

determinant. Of the included studies, most interventions addressed social determinants, such as 

parental nutrition knowledge, skills, habits, and feeding styles, and children’s nutrition knowledge and 

skills at the individual level. These interventions may support improvements in dietary intake in 

individual children, however, we found gaps in the evidence for other parts of the system which, if 

considered, may result in more widespread and equitable changes in young children’s dietary patterns. 

At the individual level, most interventions targeted psychological determinants which included 

strategies to improve children’s nutrition knowledge and skills. Most studies showed targeting 

children’s knowledge using strategies such as nutrition education positively influenced fruit and 

vegetable intake. However, a systematic review of interventions for increasing fruit and vegetable 

consumption found that the evidence supporting nutrition education interventions is of low quality 

and only showed small improvements (229). We found that interventions that addressed other health 

behaviors such as physical activity and screen time resulted in improved dietary intake, particularly 

for energy-dense nutrient-poor foods. This is not surprising as higher screen time is associated with 

increased energy-dense nutrient-poor food intake (230). Additionally, multi-component interventions 

that target multiple obesogenic behaviors result in better dietary outcomes (231). 

Parental nutrition knowledge, skills, and abilities were the most targeted determinant, however, the 

evidence for improving children’s diets was mixed which is consistent with findings of previous 

systematic reviews. Hodder et al. found overall no effect of parent nutrition education interventions on 

child fruit and vegetable intake (229). However, another review reported that childcare-based 

interventions with parental involvement showed promising effects on nutritional-related behavior with 

interventions that actively involved parents increasing success of behavior change in children (232). 
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There was also little evidence available for addressing cultural beliefs and behaviors. This suggests 

that further research is needed to determine the most effective approaches for addressing parent-

related determinants and how to best tailor interventions for culturally and linguistically diverse 

populations. Combining interventions to also target other psychosocial and parenting variables may 

improve the success of interventions such as parenting and feeding styles (233), parental behaviors 

and modeling (16), and social influence from siblings (234) and peers even at this young age (235). A 

systematic review is recommended to identify the most effective strategies to improve the success of 

parent interventions to improve child dietary intake.   

Within children’s food environments, home food availability and accessibility have been identified as 

a critical but understudied determinant (22). Findings from this scoping review suggests that there 

were some positive effects, predominantly from studies focusing on healthy food subsidy programs in 

low-income families or increasing portion size to increase fruit and vegetable intake. However, there 

remains an opportunity to identify effective strategies for decreasing intakes of energy-dense nutrient-

poor foods and SSB in the home setting. In a systematic review, Johnson et al. found limited evidence 

to support the association between availability in the home and reduced intake of studies on child 

intake of energy-dense nutrient-poor food and beverages (236).  

The results appear promising for interventions addressing product attributes. Particularly, there is 

evidence to support the substitution of meals and snacks served to children with fruit and vegetables 

to improve consumption and lower energy intake in the home and ECEC settings. However, lower 

energy intake may not be beneficial for preschool aged children not meeting daily energy 

requirements. Additionally, energy intake outcomes should be interpreted with caution due to 

misreporting which may result from subjective parent-reported dietary assessment methods (237). 

Given the success, effectiveness of scaling up these interventions is recommended particularly in the 

ECEC setting, where menu policy guidelines can reach many children.  

Nutrition interventions in the ECEC setting are well described, however we found that the evidence 

for improving children’s dietary outcomes was mixed. Similarly, a Cochrane review found that 

interventions in the ECEC setting may improve fruit and vegetable consumption but had little to no 
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effect on energy-dense nutrient-poor food and SSB, however, the certainty of these findings was 

limited due to the quality of the evidence (19). Despite 51% of the included studies being conducted 

in the ECEC setting, there was a lack of policy or sustainability components to embed interventions in 

the setting. To improve the effectiveness of interventions in the ECEC setting, sustainability needs to 

be included in the design and adoption phase, and wider policy-level action to ensure consistent 

implementation across the ECEC system and further implementation support is recommended (238, 

239). 

The results appear promising for government policy and regulations on children’s overall diet quality 

and energy-dense nutrient-poor food consumption, but the evidence was limited for fruit and 

vegetable intake. The majority of studies examined the Special Supplemental Nutrition Program for 

Women, Infants and Children (WIC), and Child and Adult Care Food Programs (CACFP) conducted 

in the United States which provides healthy food subsidies for low-income households in the home 

and ECEC setting respectively. Similar to the findings from this scoping review, systematic reviews of 

the evidence for WIC and CACFP programs indicate that while healthy food subsidies improve 

purchasing, availability, and accessibility of fruits and vegetables, there is inconsistent evidence that 

this leads to improved dietary intake in children (240, 241). The federal nutrition assistance programs 

have great potential to reach and support children, however it has been suggested that further 

consideration of the broader context of food insecurity, fragmented childcare system in the United 

States, and adequacy of implementation structure for these programs is needed ensure effective 

implementation at the population level (242). Leveraging both child nutrition and social protection 

policy interventions such as the implementation of healthy food programs in childcare in conjunction 

with subsidies to make childcare more affordable is needed to address the underlying determinants of 

household food insecurity experienced by low-income families(243). This review found limited 

studies outside of the United States designed specifically for children from low socioeconomic status 

communities that leverage both nutrition and social protection policies, suggesting a need for more 

interventions that target predisposing factors to health and nutrition inequities. 
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Exposure to food marketing has been shown to have a negative impact on preschool children’s food 

intake, food choice, and food preferences (244, 245). Currently, many countries have adopted industry 

self-regulation, however mandatory policy approaches to restrict food marketing are more likely to 

reduce exposure (246). Despite endorsement for stronger legislative action from government to 

protect children from harmful food marketing (247), implementation across high-income countries is 

poor. This scoping review found that the only evidence specifically targeting and recognizing the 

needs of children comes from Chile, as part of a broader evaluation of policies and actions being 

implemented in Latin America (248). Chile’s Food labelling and Advertising Law provides an 

example of the need for policy coherence and how a comprehensive package of policy options is 

needed to address multiple determinants and support effective implementation. The initial results are 

promising and provide evidence of scalability and may act as a “tipping point” for other countries to 

justify implementation of food marketing policy and legislation around nutrition labeling (249).  

The current review examines the evidence for positive dietary change in preschool-aged children 

against the DONE framework to discover which determinants are understudied and where further 

evidence is needed. For clarity, the results are presented according to distinct framework categories. 

However, most studies were complex interventions, targeting multiple determinants across different 

levels. Potential interactions were not fully captured in this scoping review as most included studies 

did not report synergistic effects.  The evidence suggests that whole-of-system interventions 

addressing multiple determinants are needed to improve children’s diets (250). Recommendations for 

interventions should take a systems approach to target multiple levels and interactions between 

determinants (251). Furthermore, most included studies reported fruit and vegetable outcomes. 

Additional high-quality studies to measure the effect on consumption of energy-dense and nutrient-

poor foods and overall diet quality are recommended to provide better picture of the effectiveness of 

early childhood nutrition interventions. 

3.8.2 Limitations 

As this was a scoping review, we did not perform a quality assessment and as such included studies 

may be subject to various biases and the quality of evidence may vary. However, as the purpose of the 
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review was map the evidence and not to estimate intervention effect size, a scoping review was used 

which allowed for the inclusion of these studies to provide complete and comprehensive overview 

(252). Subsequent systematic reviews and meta-analysis with risk of bias and sub-group analysis 

assessments can be undertaken as recommended based on the results of this scoping review to 

determine effectiveness of interventions targeting specific determinants. 

Given the large body of literature on early childhood nutrition, it is important to consolidate and map 

the evidence to identify gaps and provide guidance for further research. A significant strength of this 

scoping review is the level of detail included by using the DONE framework to systematically map 

early childhood nutrition interventions. We were able to map the evidence to the framework of 411 

determinants and then categorise these into leaf and stem-categories to synthesise and provide an 

overview of the evidence. Gaps in the evidence-base and areas where more primary studies are 

warranted to enable systematic reviews and causality to be determined were identified. The 

framework provides a novel and systematic way to categorise a broad range of determinants relevant 

to children, however, iterative updates are needed to accurately reflect current determinants and their 

interactions as they change, and new priorities arise.   

 

3.9 Conclusion 

This review provides a systematic map of early childhood nutrition interventions. Interventions 

targeting children’s individual psychological and biological determinants are well studied and can be 

effective at improving children’s dietary intake. Social determinants, particularly parental nutrition 

knowledge, skills, attitudes and beliefs were commonly addressed, however there is limited evidence 

that targeting this leads to improved dietary outcomes in children. There is evidence to suggest 

interventions addressing environment and policy-level determinants may improve the success of 

interventions. While most studies were conducted in ECEC settings, there was a lack of studies 

investigating policy to support cohesive implementation and sustainment of interventions. 

Manipulating the nutritional composition of meals and snacks provided to children at home and in the 
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ECEC setting is a promising but under-explored gap that should be leveraged. Interventions 

addressing policy-level determinants including healthy food subsidy programs and food marketing 

and labelling laws are recommended as implementation is currently limited to the Unites States and 

Chile.  

 

3.10 Conclusion to chapter 

Building on the findings from the scoping review presented in Chapter Two which identified 

underexplored determinants, Chapter Three identified which determinants, when targeted by 

interventions, are more likely to lead to improvements in children’s dietary intake. These findings help 

identify key leverage points and understand which determinants are most influential in improving 

children’s dietary intake when targeted by interventions. The findings from this review provide 

recommendations for policy and practice in the ECEC setting and beyond to facilitate successful and 

sustained improvements in children’s diets. This chapter suggests that while interventions most 

frequently targeted children’s and parents’ nutrition knowledge and there may be some improvements 

in dietary outcomes, evidence from systematic reviews indicate only modest improvements in 

outcomes, with overall low quality of evidence. Inadequate policy intervention to ensure healthy and 

supportive food environments can attenuate impact as unhealthy food environments can undermine 

parent choices. Findings from Chapter Two identified environment and policy level determinants 

remain underexplored and emphasised the need for greater attention to children’s immediate food 

environments including ECEC and home settings, as well as the broader influences including local 

food retail, marketing to children, and food-related policies.  

At the environment and policy level, findings from Chapter Three indicate that interventions 

addressing intrinsic product attributes such as the nutritional composition of food, industry and 

government determinants were the most promising. Although interventions targeting industry 

determinants showed promise, only one intervention was identified, and further evidence is needed to 

determine which policy components impact children’s dietary intake. Interventions addressing 
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determinants related to government regulations targeting the home and ECEC setting appear 

promising. These interventions were mostly healthy food subsidy programs which can improve food 

purchasing. However, in the home setting, home food availability and accessibility may not always 

lead to improved dietary intake as it is dependent on factors such as parental feeding practicing and 

broader socioeconomic constraints.  Notably, interventions addressing the nutritional composition of 

meals and snacks provided in the ECEC setting, through strategies such as improving menu 

compliance, was identified as a promising but under-explored gap. Furthermore, ECEC-based 

interventions with a parent component may be more effective than parent intervention alone. ECEC 

settings operate under regulatory frameworks that make them well-suited for implementing and 

scaling nutrition interventions through government policy and programs. These findings suggest that 

the ECEC setting is a key leverage point, and this chapter recommends implementing these 

interventions at the population level through government regulation and programs. 

Although interventions in the ECEC setting have great potential to reach children and support healthy 

diets, the evidence remains inconsistent. There remains an opportunity to identify solutions to address 

environment and policy level government determinants in the ECEC setting. Chapter One highlights 

that effective and sustainable solutions require well-designed policies and programs that account for 

contextual factors influencing implementation. As policy and program end-users, directors, educators, 

and cooks are well-positioned to provide meaningful insights about the operational environment, 

resource constraints, and cultural factors within ECEC settings that policy makers may overlook.   

Chapter Four and Chapter Five will thus explore how to address environment and policy 

determinants influencing food and nutrition in the ECEC setting. This will inform a systems-based 

approach to facilitate the successful and sustained implementation of ECEC-based healthy eating 

interventions. In the next chapter, qualitative methods will be used to explore the perspectives of 

ECEC directors to understand how environment and broader policy level contextual factors in the 

ECEC setting influence implementation of healthy eating policies and practices. 
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3.12 Supplementary material 

Table S3.1. Preferred Reporting Items for Systematic reviews and Meta-Analyses extension for 

Scoping Reviews (PRISMA-ScR) Checklist  

SECTION ITEM PRISMA-ScR CHECKLIST ITEM 
REPORTED ON 
PAGE # 

TITLE 

Title 1 Identify the report as a scoping review. 
Title Page, Page 
1 

ABSTRACT 

Structured 
summary 

2 

Provide a structured summary that includes (as 
applicable): background, objectives, eligibility 
criteria, sources of evidence, charting methods, 
results, and conclusions that relate to the review 
questions and objectives. 

Abstract, Page 1 

INTRODUCTION 

Rationale 3 

Describe the rationale for the review in the 
context of what is already known. Explain why 
the review questions/objectives lend themselves 
to a scoping review approach. 

Introduction, 
Pages 2-3 

Objectives 4 

Provide an explicit statement of the questions 
and objectives being addressed with reference 
to their key elements (e.g., population or 
participants, concepts, and context) or other 
relevant key elements used to conceptualize the 
review questions and/or objectives. 

Introduction, 
Page 3 

METHODS 

Protocol and 
registration 

5 

Indicate whether a review protocol exists; state if 
and where it can be accessed (e.g., a Web 
address); and if available, provide registration 
information, including the registration number. 

Methods, Page 4 

Eligibility criteria 6 

Specify characteristics of the sources of 
evidence used as eligibility criteria (e.g., years 
considered, language, and publication status), 
and provide a rationale. 

Methods, Page 4 

Information 
sources* 

7 

Describe all information sources in the search 
(e.g., databases with dates of coverage and 
contact with authors to identify additional 
sources), as well as the date the most recent 
search was executed. 

Methods, Page 5 

Search 8 
Present the full electronic search strategy for at 
least 1 database, including any limits used, such 
that it could be repeated. 

Supplementary 
material, Table 
S2 

Selection of 
sources of 
evidence† 

9 
State the process for selecting sources of 
evidence (i.e., screening and eligibility) included 
in the scoping review. 

Methods, Page 5 

Data charting 
process‡ 

10 

Describe the methods of charting data from the 
included sources of evidence (e.g., calibrated 
forms or forms that have been tested by the 
team before their use, and whether data charting 
was done independently or in duplicate) and any 
processes for obtaining and confirming data 
from investigators. 

Methods, Page 6 

Data items 11 
List and define all variables for which data were 
sought and any assumptions and simplifications 
made. 

Methods, Page 6 
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SECTION ITEM PRISMA-ScR CHECKLIST ITEM 
REPORTED ON 
PAGE # 

Critical appraisal 
of individual 
sources of 
evidence§ 

12 

If done, provide a rationale for conducting a 
critical appraisal of included sources of 
evidence; describe the methods used and how 
this information was used in any data synthesis 
(if appropriate). 

N/A, not 
conducted 

Synthesis of 
results 

13 
Describe the methods of handling and 
summarizing the data that were charted. 

Methods, Page 6 

RESULTS 

Selection of 
sources of 
evidence 

14 

Give numbers of sources of evidence screened, 
assessed for eligibility, and included in the 
review, with reasons for exclusions at each 
stage, ideally using a flow diagram. 

Results, Figure 1 

Characteristics of 
sources of 
evidence 

15 
For each source of evidence, present 
characteristics for which data were charted and 
provide the citations. 

Results, Table 1 

Critical appraisal 
within sources of 
evidence 

16 
If done, present data on critical appraisal of 
included sources of evidence (see item 12). 

N/A, not 
conducted 

Results of 
individual sources 
of evidence 

17 
For each included source of evidence, present 
the relevant data that were charted that relate to 
the review questions and objectives. 

Results, Table 3-
4 

Synthesis of 
results 

18 
Summarize and/or present the charting results 
as they relate to the review questions and 
objectives. 

Results, Pages 
10-16 

DISCUSSION 

Summary of 
evidence 

19 

Summarize the main results (including an 
overview of concepts, themes, and types of 
evidence available), link to the review questions 
and objectives, and consider the relevance to 
key groups. 

Discussion, 
Page 20-23 

Limitations 20 
Discuss the limitations of the scoping review 
process. 

Discussion, 
Page 23-24 

Conclusions 21 

Provide a general interpretation of the results 
with respect to the review questions and 
objectives, as well as potential implications 
and/or next steps. 

Discussion, 
Page 24 

FUNDING 

Funding 22 

Describe sources of funding for the included 
sources of evidence, as well as sources of 
funding for the scoping review. Describe the role 
of the funders of the scoping review. 

Title Page 

JBI = Joanna Briggs Institute; PRISMA-ScR = Preferred Reporting Items for Systematic reviews and Meta-
Analyses extension for Scoping Reviews. 
* Where sources of evidence (see second footnote) are compiled from, such as bibliographic databases, social 
media platforms, and Web sites. 
† A more inclusive/heterogeneous term used to account for the different types of evidence or data sources (e.g., 
quantitative and/or qualitative research, expert opinion, and policy documents) that may be eligible in a scoping 
review as opposed to only studies. This is not to be confused with information sources (see first footnote). 
‡ The frameworks by Arksey and O’Malley (6) and Levac and colleagues (7) and the JBI guidance (4, 5) refer to 
the process of data extraction in a scoping review as data charting. 
§ The process of systematically examining research evidence to assess its validity, results, and relevance before 
using it to inform a decision. This term is used for items 12 and 19 instead of "risk of bias" (which is more 
applicable to systematic reviews of interventions) to include and acknowledge the various sources of evidence 
that may be used in a scoping review (e.g., quantitative and/or qualitative research, expert opinion, and policy 
document). 
 

From: Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al. PRISMA Extension for Scoping Reviews (PRISMAScR): Checklist 
and Explanation. Ann Intern Med. 2018;169:467–473. doi: 10.7326/M18-0850. 

http://annals.org/aim/fullarticle/2700389/prisma-extension-scoping-reviews-prisma-scr-checklist-explanation
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Table S3.2. The full electronic search strategy performed on 10 January 2024 using Medline via Ovid 

(1946 – 10 January 2024)  

1 Child, Preschool/ 995118 

2 (toddler* or preschool* or pre-school* or childcare* or child-care* or 

"early childhood" or daycare* or day-care* or "age* 2-5").tw. 

104007 

3 1 or 2 1038383 

4 Guideline/ or Guideline Adherence/ 51531 

5 Nutrition Policy/ or Organizational Policy/ or Health Policy/ 96990 

6 Early Medical Intervention/ 3449 

7 Internet-Based Intervention/ 1185 

8 Health Promotion/ 82144 

9 Health Education/ 64011 

10 Government Regulation/ 21892 

11 Program Evaluation/ or Program Development/ 88614 

12 Diet Therapy/ 10919 

13 Nutrition Therapy/ 3213 

14 Behavior Therapy/ 30642 

15 ((health* or diet* or nutrition* or food* or lifestyle*) adj3 (therapy* or 

guideline* or policy* or policies* or interven* or strateg* or promot* or 

educat* or program* or counsel* or coach* or regulat* or "behavio?r 

change")).tw. 

467362 

16 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 790343 

17 Diet, Food, and Nutrition/ or Diet, Healthy/ or Diet/ 195275 

18 eating/ or drinking/ 71183 

19 Energy Intake/ 45242 

20 Feeding Behavior/ 93469 

21 Food Preferences/ or Nutritional Status/ 71195 

22 Recommended Dietary Allowances/ 2202 

23 ((diet* adj2 (quality* or intake* or behavior* or behaviour* or pattern*)) 

or (nutrition* adj2 (behaviour* or behavior* or status* or knowledg* or 

skill*)) or (food* adj2 (pattern* or habit* or quality* or frequenc* or 

preferenc* or knowledg* or skill* or belief* or attitude* or provision*)) or 

((eating* or feeding*) adj2 (habit* or practic* or pattern*))).tw. 

172041 

24 17 or 18 or 19 or 20 or 21 or 22 or 23 489321 

25 3 and 16 and 24 7698 

26 limit 25 to (english language and yr="2000 -Current") 6326 
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Chapter Four: Contextual influences on the success of healthy eating 

policies and practices in Australian early childhood education centres: A 

qualitative study with directors 

Jacqueline Chan1,2, Alexander Hyde-Page3, Philayrath Phongsavan2,4, David Raubenheimer2,5, 

Margaret Allman-Farinelli1,2 

1 Nutrition and Dietetics Group, Sydney Nursing School, Faculty of Medicine and Health, The University of 

Sydney, Sydney, New South Wales, Australia  

2 Charles Perkins Centre, The University of Sydney, Sydney, New South Wales, Australia  

3 Health Promotion Unit, Sydney Local Health District, Sydney, New South Wales, Australia 

4 Prevention Research Collaboration, Sydney School of Public Health, Faculty of Medicine and Health, The 

University of Sydney, Sydney, New South Wales, Australia  

5 School of Life and Environmental Sciences, The University of Sydney, Sydney, New South Wales, Australia  

 

4.1 Publication details 

The chapter presents the manuscript published in Nutrients (see Appendix 3.3):  Chan J, Hyde-Page 

A, Phongsavan P, Raubenheimer D, Allman-Farinelli M. Contextual influences on the success of 

healthy eating policies and practices in Australian early childhood education centres: A qualitative 

study with directors. Nutrients. 2025;17(16):2661.  

The layout, terminology and English language is in accordance with journal requirements. 

Referencing in this chapter has been changed to be consistent with Vancouver referencing style. 

4.2 Author contributions 

JC, PP, DR and MAF were involved in the conceptualisation and design of the study. JC and AHP 

were involved in participant recruitment. JC led the data collection and analysis. MAF was the second 

data coder and reviewed a sub-set of the data. JC drafted the manuscript, and all authors were 

involved in review and editing of the final manuscript. 
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4.3 Introduction to chapter 

As outlined in Chapter Two, early childhood nutrition interventions addressing environment and 

policy level determinants were underexplored and highlights the need to strengthen action to address 

children’s food environments. Chapter Three identified that interventions addressing environment 

and policy level determinants influencing the ECEC setting can be effective in improving children’s 

dietary outcomes. Potential leverage points include interventions to address the ECEC food 

environment, the nutritional composition of food provided, and government regulations to support 

healthy eating in the ECEC setting. However, further research to understand the environment and 

policy level determinants is recommended to support implementation for sustained population-level 

impact of healthy eating interventions in the ECEC setting.  

Examining the contextual factors surrounding implementation of healthy eating interventions can 

provide a better understanding of the environment and policy level determinants that shape food and 

nutrition in the ECEC setting. These determinants include support, leadership and resources available 

at the organisational level, as well as broader factors such as the regulatory environment, funding 

models, and availability of external support services across the sector. The Consolidated Framework 

for Implementation Research (CFIR) provides a systematic approach to assessing these determinants 

and identifying the barriers and enablers to implementation. A strength of applying the CFIR 

framework is its “outer setting” domain, which capture the broader environmental and policy contexts 

that shape service-level decisions and influence the delivery of healthy eating policies and practices.  

There is a substantial body of evidence examining the barriers and enablers to implementing healthy 

eating policies and practices in the Australian ECEC setting. A qualitative study conducted with 

directors in Queensland examined the barriers and enablers to a healthy food environment and 

identified organisational barriers such as centre policies not tailored to services and competing 

demands on time for staff (1). In Victoria, an online survey of barriers and enablers to implementation 

of menu planning guidelines assessed organisational level factors such as knowledge of staff 

responsible for menu planning, confidence in implementation and recognition and award processes 

within centres (2). In South Australia, a qualitative study conducted with cooks found that the absence 
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of training and support at the systems-level was a barrier to food service provision (3). However, it is 

important to understand the unique contextual factors that shapes the implementation of healthy eating 

policies and practices across each jurisdiction given that health operates at a state-level, nutrition 

support in the ECEC setting is regulated by each state and territory, and the level of nutrition support 

varies across each jurisdiction. Understanding the contextual factors in ECECs in NSW provides a 

unique perspective as it is one of three jurisdictions with a state-funded healthy eating program. 

Previous studies have explored the factors influencing implementation of healthy eating policies and 

practices in NSW but notably these studies use a deductive quantitative approach (4, 5). While 

quantitative methods can determine the association between predefined factors, they may not capture 

nuanced, context-specific factors that influence implementation. Notably, most studies examining 

barriers and facilitators influencing the implementation of healthy eating policies and practices in the 

Australian ECEC setting focus on describing organisational level factors and overlook the influence 

of broader contextual influences. Further research into system-level factors on policy implementation 

in NSW could also inform support strategies in the ECEC setting across other jurisdictions who do 

not currently have state-funded healthy eating support. The qualitative studies presented in Chapter 

Four and Chapter Five address the research gap by examining both inner setting organisational 

factors and system-level outer setting factors by using qualitative methods guided by CFIR. 

4.3.1 Qualitative methods 

In this section, an overview is presented of the methods used in the qualitative studies presented in 

Chapter Four and Chapter Five. Within qualitative research, face-to-face interviews have 

traditionally been considered the “gold standard” because they allow the interviewer to build rapport, 

capture non-verbal cues, and respond directly and spontaneously to participants’ reactions (6). 

Physical presence can create a good conversational flow, interview ambiance, and provide additional 

information about the environmental context such as the physical environment in which the 

participants work (7). However, face-to-face interviews are more resource-intensive, requiring more 

time and travel for the interviewer. Video conferencing methods such as Zoom have become 

increasingly common, especially following the COVID-19 pandemic (8). Video conferencing can be 
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more accessible and convenient, enabling participation from geographically dispersed samples or 

hard-to-reach groups and allow for flexible scheduling (8, 9). Video conferencing can also reduce the 

time and travel burden for interviewers. However, video conferencing may limit the ability to observe 

subtle non-verbal cues and the environmental context, which may reduce rapport with participants. 

Potential technological issues, home or work distractions, and exclusion of individuals without 

technology access or skills can affect interview data (6, 7). There are discrepancies in findings in the 

literature about richness of data when comparing face-to-face and video conferencing. In a 

comparative study of face-to-face and video conferencing interviews, it was found that both 

interviews modes produced a similar number of words and codes, but there were a higher number of 

statements produced for face-to-face interviews, suggesting a greater depth of discussion (10). In 

contrast, studies have also demonstrated that video conferencing can also build rapport and generate 

richness of data similar to face-to-face interviews (8).  

Both face-to-face and video conferencing modes have unique advantages and disadvantages that can 

affect the quality and richness of data collected. (8, 10). Johannessen et al. argue that different modes 

have different strengths and weaknesses across specific participants and circumstances and the quality 

of interview depends on contextual factors (7). The choice of interview mode should be guided by the 

research aims, analytical strategies and population being studied. For example, face-to-face interviews 

can generate richer data in individual interviews but may limit generalisability of the study if the 

study population is geographically dispersed or hard to reach. The variation in interview modes and 

quality of data collected can also depend on how competent participants are in using the modes, the 

comfort and experiences of both interviewer and participants, and the privacy of the interview setting 

(7). For example, video conferencing can generate richer data when discussing sensitive topics, where 

participants can be interviewed in familiar, comfortable settings without the pressure of physical 

presence of the interviewer.  

For the qualitative studies presented in Chapter Four and Chapter Five, face-to-face interviews 

were chosen as the best methodological fit to address research aims and generate a richer 

understanding of the contextual factors influencing the implementation of healthy eating policies and 
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practices. In the ECEC setting, face-to-face interviews allow for direct observation of organisational 

and environmental factors such as the layout, physical space, and equipment available to provide food 

and healthy eating learning experiences to children, and prompt questioning around these factors. 

Additionally, participants were recruited from centres located in socio-economically diverse areas. 

Given that participants were not geographically dispersed or hard to reach, face-to-face interviews 

were feasible and appropriate. Furthermore, the Australian ECEC workforce faces high levels of 

burnout and stress attributed to increased job demands to complete administrative tasks outside of 

paid work hours (11). Consultation with a researcher and practitioner with extensive experience in the 

ECEC sector during the study design indicated that ECEC stakeholders prefer face-to-face discussion.  

As such, face-to-face interviews were conducted at the workplace to accommodate their time 

constraints at a location convenient to participants. For ECEC educators and cooks without private 

offices, face-to-face interviews minimised risk of social desirability bias that could arise if they 

participated virtually from a shared or director’s office.  

Qualitative approach, research paradigm and researcher reflexivity 

The qualitative studies presented in Chapter Four and Chapter Five are underpinned by an 

interpretivist approach adopting a constructionist epistemological position, assuming that reality is 

multiple and subjective, and recognising that knowledge is not an objective reality but co-constructed 

between researchers and participant experiences (12, 13). A qualitative descriptive approach was used 

in this research to explore and present findings in a way that closely reflects the multiple and 

subjective experiences of participants (14). This approach recognises that researcher subjectivity is a 

resource for knowledge creation and researcher identity and positionality shapes the knowledge 

produced (15). Researcher’s characteristics, including personal attributes, qualifications, experience, 

and perspectives can influence design, data collection, and data analysis. This section reflects on my 

role as the researcher in this study and highlights how my subjectivities may influence data collection, 

analysis, and interpretation of findings. 

I identify as an Australian-born Chinese woman, and at the time of this research I was not a parent and 

had not personally used early childhood education and care (ECEC) services. My interactions with the 
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ECEC setting have been through my professional role as a dietitian, providing menu reviews and 

delivering nutrition education workshops to staff and parents. As an Accredited Practising Dietitian 

with experience working in areas of health promotion in children’s populations, my perspective on 

nutrition in the ECEC setting aligns with the principles of health promotion which aims to build 

capacity of individuals, strengthen community action, and create supportive environments for health 

through healthy public policy. This background brings a public health lens to my research, framing the 

ECEC environment primarily in terms of nutrition and health outcomes and how food practices align 

with government guidelines.  

Chapter Four presents a qualitative study using interviews to explore the contextual factors 

influencing early childhood education director’s decisions around implementation of healthy eating 

policies and practices.    

 

4.4 Abstract  

Early childhood education and care is an ideal setting to promote healthy eating behaviours in young 

children. However, successful implementation and sustainment of healthy eating policies and 

practices remains a key challenge in the Australian early childhood education and care (ECEC) 

context. This study aimed to understand the contextual factors influencing early childhood education 

directors’ decisions to implement healthy eating policies and practices. Twelve directors from long 

day care centres in New South Wales Australia participated in semi-structured interviews. Interview 

data was analysed using reflexive thematic analysis and the Consolidated Framework of 

Implementation Research. Directors described alignment to centre values and goals, compatibility to 

work infrastructure, local champions to lead implementation and external partnerships with 

government support services as key facilitators. Directors identified a need for further support to 

address factors within the broader ECEC sector. Directors described a lack of external partnerships 

with the community, competing demands for available resources, unrealistic expectations from 

guidelines and parents, and inconsistent practices across settings as factors inhibiting implementation. 
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Implementation and sustainment of healthy eating policies and practices can be improved by 

strengthening parent and community partnerships, investment in the workforce, and a coordinated 

approach to provision of support. 

Keywords: Childcare, Context, Diet, Health promotion, Implementation, Policy, Preschool 

 

4.5 Introduction 

Early childhood is characterised by rapid physical, social, emotional, and cognitive growth and is a 

critical period for ensuring children reach their developmental potential (16). Optimal diet and 

nutrition in early childhood is fundamental for prevention of nutrient deficiencies (17) as well as 

motor and cognitive development (18) for ensuring school readiness (19). The benefits of early 

exposure to good nutrition also extends beyond childhood and is associated with healthier diet quality 

(20) and reduced the risk of cardiometabolic disease later in life (21).  

Early childhood education and care (ECEC) centres have been identified as ideal settings for early 

childhood interventions to promote intake of healthy foods (22). The ECEC setting provides a critical 

opportunity to reach large numbers of children and foster healthy eating behaviours. In Australia in 

2024, 50% of children aged five years or under used early childhood education and care and spent on 

average 27 hours per week in care (23). Children receive at least 50% of their recommended daily 

intake while in care (24), which can be influenced by many factors including types and portion sizes 

of food served, meal service type and feeding practices in the ECEC setting (25).  

Recognising the important role that ECEC services play in shaping healthy eating habits, most high-

income countries have developed national or jurisdictional regulations and guidelines for the childcare 

sector, that recommend implementation of a number of healthy eating best-practices (26). Such 

practices include providing meals aligned with national dietary guidelines, offering nutrition 

education for children, establishing written nutrition policies, promoting supportive feeding practices, 

following regulations to respond to and reduce risk of exposure to allergens and creating healthy 

mealtime environments. However, the implementation of best-practice standards that are consistent 
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with such guidelines remains poor. For example, an assessment of ECECs in the United States found 

that centre-based services, on average, implemented only seven out of 15 nutrition practices as 

recommended by national nutrition standards and guidelines (27). Implementation factors remain a 

key challenge facing sustained implementation of healthy eating policies and practices in the setting 

(28). 

Adoption, implementation, and sustained delivery of nutrition interventions in the ECEC setting is 

complex, influenced by multiple factors and stakeholders (29). As such, it is important to understand 

how context, which describes the circumstances and factors surrounding implementation, can 

influence and cause variations in desired outcomes (30, 31). Addressing contextual barriers and 

facilitators surrounding implementation can support the successful translation of research into 

sustained practice (32). However, early childhood nutrition intervention studies rarely consider the 

broader environmental and policy context (33).   

4.5.1 Intervention and policy context in Australia 

In Australia, the ECEC sector is regulated through the National Quality Framework (NQF) which sets 

national quality standards and learning outcomes to ensure continuous and consistent improvement in 

ECEC centres (34). Each Australian state and territory are responsible for quality assessment and 

providing support to centres to meet healthy eating guidelines (34). However, guidelines and support 

for the implementation of healthy eating policies and practices differs between each state and territory 

and there have been recommendations for national alignment of food provision guidelines to enable 

provision of support and resources across jurisdictions (24). Within New South Wales (NSW) the 

Caring for Children framework was developed to provide practical guidelines on food, nutrition, and 

learning experiences (35). Additionally, a state-wide government funded early childhood initiative, 

Munch & Move, is implemented by Local Health District services to support implementation of 

healthy eating and physical activity within ECEC centres (36). Currently only three out of eight states 

and territories in Australia have access to funded state-wide nutrition programs.   
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Adequate implementation of recommended evidence-based healthy eating practices across Australia 

remain low, particularly for implementation of written nutrition policy, encouraging children to 

consume age-appropriate beverages, providing healthy eating education to children and families, and 

providing training and support to educators (37). Over 70% of services were not providing families 

with child healthy eating education and over 50% of services did not provide educators with adequate 

training and support to promote healthy eating for children (37). Additionally, only 33% of services 

meet recommendations for serves of fruit and vegetables and discretionary foods (37). In Victoria, 

Australia a study found that while government support services improved implementation of menu 

planning guidelines and menu quality, this did not always translate into menu compliance (2). There 

remains an opportunity to better understand the factors influencing implementation of healthy eating 

policies and practices in the Australian ECEC setting to maximise potential benefits for young 

children.  

Challenges to meeting dietary guidelines, achieving healthy food environments, and implementation 

of nutrition interventions in the Australian ECEC setting have previously been explored; however, 

existing studies focus on organisational factors such as awareness, skills and confidence of staff 

within the ECEC setting context (1, 2, 4). There remains a research gap in understanding the broader 

environmental and policy context and how these factors influence the inner setting, the internal 

organisational level factors within each service, to inform effective policy level action. Specifically, 

this has not been explored in New South Wales, one of only three Australian states and territories with 

access to funded state-wide nutrition programs. This offers useful insights to address the specific 

challenges faced in this context and inform implementation in other contexts.  

Given the multifaceted role directors play in educational programming and management of 

organisational tasks such as managing staff, overseeing budget, and ensuring compliance with 

regulations, it is important to understand how they make decisions to implement healthy eating 

interventions (38). The aim of this study was to understand the experiences of directors regarding how 

inner and outer setting contextual factors influence their decisions to implement healthy eating 

policies and practices in centre-based ECEC centres in New South Wales, Australia.   
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4.6 Methods 

This study follows the Standards for Reporting Qualitative Research (SRQR) reporting guideline (39). 

This study was approved by the Sydney Local Health District Human Research Ethics Committee 

(Project Number X23-0379). 

4.6.1 Study design 

This study used an interpretivist approach adopting a constructionist epistemological position, 

recognising that knowledge is not an objective reality but constructed by participant experiences and 

social context (12). As such, this approach is relevant for the exploration of the complex contextual 

factors that shape directors’ perspectives and decisions.   

The authors bring a diverse range of expertise allowing for a richer understanding of director’s 

experiences through the co-construction of meaning from a health perspective to ensure it was 

applicable to policy and practice while reflecting director’s experiences from an education and 

organisational management perspective. First author JC has prior experience in health promotion and 

childhood obesity prevention, bringing an understanding of children’s food environments. AHP has 

extensive experience in health promotion and working with ECEC centres. DR, PP, and MAF are 

experienced researchers, specialising in health promotion research and evaluation, animal and human 

food environments, and dietetics and public health nutrition respectively. 

4.6.2 Recruitment 

Purposive sampling was used to recruit directors from Sydney and South Eastern Sydney Local 

Health Districts, located in areas with ethnically diverse populations. Directors who were currently 

employed at long day care centres providing morning tea, lunch, and afternoon tea were eligible for 

the study. Directors were invited to participate by Local Health District Health Promotion Services 

who have an existing relationship with local ECEC centres, providing support to implement the 

statewide ‘Munch & Move’ initiative. Health Promotion Service staff distributed the invitation letter, 

participant information sheet, and recruitment flyer through emails, e-newsletters, workshops and a 

Facebook page. Data quality was reviewed during data collection and recruitment stopped when 
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adequate information power was reached (40). Given the specificity of the research question, use of 

the established CFIR framework to guide semi-structured interview questions, and sample of 

experienced and qualified directors (Table 4.1), we determined the sample size of 12 participants 

provided sufficient insight to generate an in-depth understanding of the factors influencing healthy 

eating policy and practice implementation (40, 41). Participant characteristics are presented in Table 

4.1.  

4.6.3 Data Collection 

Semi-structured interviews were chosen for data collection to allow for focused exploration of 

contextual factors within a limited timeframe, recognising the busy schedules of directors. Face-to-

face interviews were selected as the most appropriate approach to generate richer discussion of 

contextual factors and enabled interviews to take place at centres at a time and location convenient 

and comfortable for centre directors. A semi-structured interview guide was developed informed by 

the Consolidated Framework of Implementation Research (CFIR). The CFIR proposes a set of 

specific and detailed constructs in the Inner setting domain to explain organisational factors and Outer 

setting domain to explain the broader factors influenced by where the organisation is placed in the 

community, political and economic environment (42). The CFIR has previously been used in the 

childcare and school setting to assess barriers and facilitators to healthy eating and obesity prevention 

programs (5, 43-45).  

The semi-structured interview guide consisted of seven open-ended questions to allow for open 

exploration of contextual factors as well as prompts to explore factors outlined by CFIR 

(Supplementary File 1). The guide was pilot tested with an ECEC director not included in this sample 

before use and the ECEC director agreed that all questions were appropriate and relevant. All 

interviews were conducted by the first author (JC) at the ECEC centre where directors were 

employed. Participants provided informed written and verbal consent prior to participation. The 

interviews were audio-recorded using Zoom software. Audio recordings were transcribed verbatim in 

Microsoft Word following the interviews. Each participant was assigned a research project identifier 

to store data and maintain privacy and confidentiality. Twelve interviews were conducted between 
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December 2023 and April 2024. The duration of the interviews ranged from 20 to 67 minutes, with a 

mean of 35 minutes. Participants were provided with an AUD $30 gift voucher as reimbursement for 

their time.  

4.6.4 Data analysis  

Reflexive thematic analysis is well-suited to a constructivist perspective as it emphasises the role of 

the researcher in the co-construction of knowledge (15). The flexibility of this approach allowed 

authors to use CFIR to deductively map contextual factors while inductively engaging with the data to 

generate themes relevant to the ECEC context. The six-phase process as described by Braun and 

Clarke was used (46). One data coder (JC) read through all transcripts to familiarise with the data. 

Transcripts were first open-coded by JC to allow for deeper engagement and interpretation of the data. 

This was followed by a second level of coding using CFIR to inform new codes and articulate specific 

concepts. The codes from two transcripts were reviewed by a second coder (MAF). Discussion 

between the two data coders allowed for refinement and addition of codes from a different perspective 

to provide a more nuanced interpretation of the data. One data coder (JC) then analysed codes to 

generate candidate themes and sub-themes from the data. Candidate themes were refined by 

reviewing all the collated extracts theme and re-reading the entire data set to ensure codes and themes 

fit the data set. Themes were reviewed to define the central organising concepts and named. Data was 

managed and analysed using NVivo 14.  
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Table 4.1. Demographic characteristics of participating directors and centre characteristics (n = 12).  

Director characteristics n (%) 

Gender  

Female 12 (100) 

Age  

18-29 years 2 (17) 

30-39 years 6 (50) 

40-49 years 3 (25) 

50-59 years 1 (8) 

Highest level of education  

Degree (Bachelor, Masters, Doctorate) 10 (83) 

Graduate or Advanced Diploma 2 (17) 

Country of birth  

Australia 6 (50) 

Other † 6 (50) 

Centre characteristics n (%) 

Number of children enrolled  

Range (n) 35 – 98 

Average (n) 62 

Service provider type  

For-profit 9 (75) 

Non-profit 3 (25) 

Food preparation  

All meals cooked on-site 9 (75) 

All meals are outsourced 1 (8) 

Mixed 2 (17) 

Socio-Economic Status (SEIFA 2021) ‡  

Most disadvantaged 0 (0) 

Most advantaged 12 (100) 
† China, Italy, Ireland, Mauritius, Pakistan, Philippines 

‡ ISRAD Quintile: Index of Relative Socio-economic Advantage and Disadvantage (ISRAD) provides 

a measure of advantage and disadvantage based on economic and social conditions, such as income 

and occupation, of people and households within a geographical area. A high score indicates a relative 

lack of disadvantage and greater advantage. Most disadvantaged = quintiles 1-3. Most advantaged = 

quintiles 4-5.  
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Table 4.2. Overview of the themes describing contextual factors influencing director’s decisions to implement healthy eating policies and practices in centre-

based early childhood education and care services.  

Themes Sub-themes Overview 

1. Inner Setting 

factors 

1.1. Healthy eating “just happens” 

1.2. Navigating competing priorities 

1.3. Supportive work infrastructure 

Inner Setting factors captures the barriers and enablers at the organisational level 

within ECEC services. Directors described implementation of healthy eating 

experiences was described as something that “just happens”. Competing priorities 

for available resources such as funding and staff time was described as a barrier. 

Supportive work infrastructure was described as a facilitator. 

2. Outer Setting 

factors 

2.1. Satisfactory implementation support 

2.2. Regulations vs reality 

2.3. Parent vs partnership 

2.4.  Fragmented systems of support 

Outer Setting factors captures the barriers and enablers at the system level across 

the ECEC sector. In the context of NSW, Munch & Move was identified as a key 

facilitator. External pressure from nutrition guidelines, the local attitudes of 

parents, and local funding conditions were identified as barriers.   
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4.7 Results 

Two key themes and seven sub-themes were developed relating to how directors described the 

influence of contextual factors on decisions to implement healthy eating policies and practices (Table 

4.2).  

4.7.1 Theme 1: Inner Setting factors 

Healthy eating “just happens” 

Directors described shared values and goals around supporting children's needs and described, 

providing healthy nutritious food as an “important part of our existence” (Participant 39). Directors 

recognised that many families were time poor and may not be able to provide nutritious meals at 

home. As children were spending long hours in childcare, directors expressed fulfilment in providing 

nutritious food. 

Outside of food provision, director’s descriptions of their role in implementing healthy eating policies 

and practices were less consistent. Some explained that healthy eating was included as part of the 

centres programmed curriculum alongside science, maths, and literacy. For others, healthy eating 

learning experiences were seen as important extracurricular, that is “part of” but not a core aspect of 

the curriculum.  

“I would probably say that educators probably think more the core is more like social and 

emotional and things like that” (Participant 24, non-profit centre)  

Directors described leveraging other learning opportunities to integrate healthy eating. For instance, 

participant 14 described implementing excursions to native gardens as an opportunity for nutrition 

education, to support the indigenous community, and talk about “caring for the earth as well”. 

Directors also described other opportunities to integrate healthy eating while “also teaching them 

science” (Participant 12) and developing children’s sensory perception and motor skills. Many 

described school readiness programs as a good opportunity to include healthy eating through 

lunchbox activities.  
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Directors often described healthy eating practices occurring organically and as needed. Directors felt 

that there were many opportunities for healthy eating learning experiences through discussions at 

mealtimes and daily conversations.  

“I wouldn't say there's a set time. There's obviously daily spontaneous conversations, but if it 

does come up […] we'll plan a follow up experience.” (Participant 19, for-profit centre) 

Directors expressed that allowing staff to plan healthy eating learning experiences based on their 

interest increased staff motivation and facilitated implementation. Healthy eating learning experiences 

were also prompted by cultural celebrations and food related events throughout the year, or planned in 

response to educator, child or family interest. Participant 24 compared implementation of practices 

such as talking about healthy eating as something that “happens a lot” and “just happens” compared to 

physical activity which needed to be “planned intentional like things that we focus on” to fulfill 

specific fundamental movement skill outcomes.  

Directors expressed they were content with the way healthy eating policies and practices were 

currently being implemented and agreed informal practices were working well within their centres. 

When asked if any changes to internal practices were required, directors often expressed little need for 

change. Directors noted that because their nutrition policy was “not very big […] it just talks about 

children, healthy eating, [and providing a] nutritious menu” (Participant 24) and nutrition experiences 

occurred sporadically, they did not feel there were many restrictions or barriers to implementation.  

“So obviously we wouldn't be talking about nutritional planning, nutrition experiences every 

day or even so every week, it might just be sporadically, you know, throughout the year. So I 

don't feel that there's very many barriers” (Participant 19, for-profit centre) 

Navigating competing priorities 

Directors articulated many complexities and competing priorities around food provision. Directors 

frequently commented on food allergies and anaphylaxis suggesting this was at the forefront of 

planning and practice. Directors described challenges meeting nutrition guidelines while managing 

allergies. For example, participant 3 commented, “the nutritional value of an egg is gone for the whole 
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service, so it's very hard”. Providing opportunities for children to make their own choices around food 

was frequently noted as an important value which directors described as a challenge to managing 

fussy eating. Other competing priorities described included minimising food wastage, ensuring quality 

of food, and food safety and hygiene.  

Directors frequently commented on the competing demands for available financial resources 

including the increasing costs of food, mandatory staff training requirements, and staff wages.  

“So the cost of living is rising too much, so that is one of the things that we are getting 

conscious of  […] We did have children with soy allergies, so definitely there is another type 

of bread for them. So again, it's cost, cost, cost added to it.” (Participant 1, for-profit centre) 

“There's big pressure to bring costs down and wages are going up and there's staffing crisis at 

the moment […] People are using staff from agencies which are costing a lot […] and I think 

they're cutting corners a lot in terms of healthy eating and nutrition” (Participant 39, non-

profit centre) 

While both for-profit and not-for-profit centres noted competing priorities for funding, directors from 

for-profit centres reflected that “it always comes down to money” (participant 25) and some explained 

costs were passed onto families through increased fees. Other directors, from both for-profit and not-

for-profit centres, applied for external grants which enabled centres to prioritise healthy eating and 

support implementation of interventions. However, securing external grant funding was challenging 

as opportunities were scarce and a lot of paperwork was required.  

Directors acknowledged staffing shortages across the ECEC industry, however, most directors in this 

study described low staff turnover and dependable staff within their own centres. Directors noted 

when staff time was limited or staff were absent, available time was usually prioritised for immediate 

tasks, such as ensuring the safety of children and preparing simple meals, rather than implementing 

healthy eating learning experiences or preparing meals planned on the menu. Some centres decided to 

use catering services to overcome challenges related to staffing, ensuring children were provided with 

fresh and nutritious food and reducing food safety and allergy risks in the absence of trained staff.  
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Supportive work infrastructure 

Directors who expressed confidence in their own and their staff’s capabilities often reported having 

adequate access to available resources. Directors described company support including in-house 

dietitians, company-wide training for staff, and funding for mandatory training. For those part of a 

larger company, there were internal networking opportunities for directors and staff to support each 

other such as Whatsapp group chats. Some also noted flexibility within the budget for food and 

flexibility to implement policy and practices according to local conditions. Some directors noted that 

the organisation of tasks and responsibilities within their team enabled learning experiences to be 

planned if an opportunity “pops up” (Participant 48). For example, chefs providing recipes or 

organising ingredients for educators to deliver cooking experiences.  

For some, the ability to rely on informal practices was facilitated by local champions. Directors 

described implementation of healthy eating practices were driven by passionate staff committed to 

providing high quality food and new learning experiences.  

“You couldn't replicate this everywhere. I think if you had high turnover and just say [the 

cook] was to retire and and the person you replaced her with wasn't as passionate it could be a 

completely different.” (Participant 39, non-profit centre) 

Some directors noted staff were adaptable and flexible to fit changing needs and processes in place 

such as regular team feedback to resolve issues. Some cited that their experience in the industry was a 

key facilitator to overcoming challenges reflecting that “the only barrier is you know how much you 

push yourself” (Participant 14). 

4.7.2 Theme 2: Outer Setting factors 

Satisfactory implementation support  

Directors felt like they had access to support from a state-wide government support service, Munch & 

Move, to implement policy or practices according to guidelines. Directors cited Munch & Move as the 

primary resource for healthy eating, including workshops for staff, written materials for parents, and 
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resources to support staff to deliver learning experiences to children. Directors felt most supported for 

menu planning through Munch & Move, which assesses centre menus against the NSW nutrition 

guidelines and provides a certificate of compliance. Directors noted the approval process and 

certificate as incentives to plan and maintain healthy menus. Some directors noted that the 

government support service was more than just a resource for information, they felt that the 

relationship and trust with Munch & Move support officers was a facilitator to implementation. One 

director expressed that they felt more comfortable reaching out to Munch & Move than approaching 

their company head office for support.  

“So it's not just sending our stuff in the mail. Like we have a great connection with them, so 

it's really good trust.” (Participant 14, for-profit centre) 

Regulations vs. Reality 

Some directors expressed external quality standards and guidelines related to food and nutrition were 

necessary to safeguard the ECEC industry and ensure high quality care. For others, policies and 

guidelines were an obligation. Directors described they had a duty of care to children and families to 

follow them and “tick all of those boxes” (Participant 19).  

External nutrition policies and guidelines were constructed as unrealistic. Some directors noted the 

requirements for vegetables were excessive leading to food wastage and higher food costs. Some 

directors also felt that the requirements for healthier alternatives were too costly.  

“And we've tried to take this suggestion on board, and often it leads to a lot of food wastage 

[…] Even though we sat with children and role model and involve them in the process.” 

(Participant 12, non-profit centre) 

Parent vs Partnership 

Directors expressed concerns about the differences in practices between the home and the ECEC food 

environment and how this could potentially “confuse children” (Participant 16). Directors described 

discrepancies were attributed to lack of parental nutrition knowledge, differences in cultural values, or 

for others, directors noted families were time poor and tight on money.  
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Directors expressed communication with parents was important for building partnerships between 

ECEC and families. Directors also noted the importance and responsibility of ECECs to support 

families with healthy eating practices at home. This included documenting healthy eating learning 

experiences and sharing with parents, organising parent evenings, distributing newsletters and 

information sheets, and sharing links to workshops. However, some directors reflected there was little 

engagement from parents and as such felt limited in what they could do to support families. 

“Yes, but we need to honour whatever the parents decide. And that is a bit of a barrier because 

we can try and talk to them, but at the end of the day they can make their choices for their 

child.” (Participant 22, for-profit centre) 

Directors also described facing parental pressure to manage fussy eating behaviours and cater to 

family preferences. Some directors felt that they had to honour parents’ wishes despite going against 

recommendations and guidelines, creating a tension between trying to please parents and meeting 

policies and guidelines.  

“I have had a few comments from families that there's a lot of red meat, but that comes from 

the recommended guidelines from NSW Health” (Participant 19, for-profit centre) 

Some directors expressed frustration at trying to meet parents preferences for homemade baked 

goods, while trying to meet feedback from Munch & Move support officers to reduce baked goods. 

“We had a complaint where they said nothing was homemade and then we changed the menu 

with all homemade and then we check […] with Munch & Move, they said you can't have 

everything baked […] I'm like, Oh my God, it's hard to like please everybody […] but you 

know, we're not the Hilton and we're not going to be providing like, gourmet every day.” 

(Participant 3, for-profit centre) 

Directors expressed the need for more information and resources to support families, particularly for 

first time parents. Some suggested more support is needed to implement “hands-on” healthy eating 

interventions that involve the home environment such as an app or workshops for families. Directors 

noted there was an existing relationship with local council and reflected on the successful 
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implementation of environmental sustainability programs. Following the success of these 

interventions, directors recommended aspects of healthy eating and nutrition should be incorporated.  

Fragmented systems of support 

Systems to support implementation of healthy eating policy and practice was constructed as 

inadequate to support the ECEC sector. Directors expressed that they were interested in more 

information and new ideas for how to implement healthy eating policies and practices, however, noted 

it was challenging to stay up to date with available resources. Directors described resources were 

scattered and recommended a directory or service to support directors to locate current resources. 

Directors noted that they often rely on their own research and internal support to stay up to date with 

new information, resources and funding opportunities.  

“It's very time consuming […] it’s Googling, it’s looking for them […] But for something like 

that I wouldn't even know where to look. So, I have support with the parent management 

committee to sometimes help me lock down grants.” (Participant 39, non-profit centre) 

Directors felt that the National Quality Standards (NQS), which centres are required to meet, were 

“not extremely specific like NSW Health [Caring for Children guidelines]” which provide guidance 

on how to meet the NQS. As such, centres could “interpret [the NQS] the way that they wish” 

(Participant 19). However, there was a tension between the ideal of implementing more specific 

guidelines for consistency across the ECEC sector and the reality of implementation. Directors 

reflected on the lack of external partnerships and connections with the community. Directors also 

expressed concerns that new staff had inadequate nutrition education during their early childhood 

educator training. Directors described limited ongoing professional development opportunities and 

recommended funding for online modules or workshops to support staff. Furthermore, directors felt 

there was a lack of funding and nutrition education to support the challenges faced by the ECEC 

industry such as staff shortages.  
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“We already have enough guidelines, enough regulations, we just don't have the funding, or the 

education for it. So, yeah, those are the big issues because like, yes, you can add the regulation, 

but that's not going to change anything.” (Participant 22, for-profit centre) 

 

4.8 Discussion  

The current study identified the contextual factors influencing ECEC director’s decisions to 

implement healthy eating policies and practices. Directors described supportive inner setting factors 

including strong culture of shared values and goals to support children’s growth and development, 

work infrastructure to organise tasks and responsibilities for staff, as well as having a local champion 

to lead implementation. However, directors noted that competing demands on resources, such as 

centre funding and staff time, were a key barrier. Directors also acknowledged outer setting 

partnerships with Local Health District services to support implementation of healthy eating 

guidelines. Directors often described outer setting factors inhibiting implementation including lack of 

external partnerships with the community, unrealistic guidelines, discrepancies between parental 

preferences and nutrition guidelines and inconsistent practices at home. Directors expressed that local 

conditions were not supportive, citing workforce and funding issues across the ECEC sector. 

Within the inner setting, directors described a complex environment of competing demands for 

available resources to implement healthy eating policies and practices. A previous study found that 

implementation was less likely if healthy eating was perceived as less important compared to other 

priorities (5). Opportunities to use programs to meet multiple curriculum requirements and ability for 

these programs to ‘fit’ within existing workflows and systems can facilitate implementation and 

sustainability of nutrition and physical activity interventions in the ECEC setting (47). Given 

competing demands, strengthening connections between healthy eating and the learning outcomes at 

the forefront of planning and practice may better align with director priorities and support 

implementation. Consistent with previous research, supporting a program champion to lead 

implementation can promote sustained delivery of healthy eating policies and practices (48). 
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However, robust systems and processes are essential to ensure continuity if there are changes in 

management or champions. 

Consistent with previous research, directors described many informal opportunities to implement 

healthy eating practices (1). However, studies conducted in NSW and Victoria Australia suggests 

current healthy eating environments and practices do not align with best practice guidelines (49, 50). 

Directors may not always express the need for change if not aware of how and why healthy eating 

practices should be implemented (51). Additionally, weak nutrition policies that are not tailored to 

centres and lack adequate detail may result in poor implementation of healthy eating practices (1, 50).  

It would be in the best interests of children if there was a national agreement to set clear objectives 

regarding food provision and healthy food environment outcomes to ensure consistent interpretation 

across the ECEC sector. However, findings from this study suggests further investment in resourcing 

is needed to support the implementation of stronger nutrition standards. For example, in the United 

States, ECEC centres receiving CACFP subsidies for serving healthy meals, reported fewer barriers to 

implementing new healthy eating policies (52). Similar to CACFP, introducing a funding model in 

Australia that requires centres to meet nutrition guidelines as a condition of receiving support may 

improve compliance with nutrition standards and promote healthier food environments.  

The sustained implementation of healthy eating policy and practices depends on key outer contextual 

factors including having a policy or guideline from a governing body, alignment with the broader 

community such as parents, and external partnerships (53). In this study, state guidelines were 

perceived as unrealistic and challenging to meet, failing to acknowledge the competing demands and 

complexities of the setting. Implementing initiatives that address contextual barriers can improve 

compliance with standards and guidelines. In the United States, ECEC centres receiving healthy food 

subsidies reported fewer barriers to implementing new healthy eating policies (52). While many 

directors were “lucky” with their staff, directors expressed the need to fix underlying issues with the 

ECEC workforce, such as poor staff retention and insufficient nutrition knowledge, before making 

changes to the rules and regulations. Staff shortages and turnover in the Australian ECEC context has 

been well described and attributed to high demand, low staff wages, poor work conditions and lack of 
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recognition (54). Dependable staff have been found to be important facilitators in this study and others 

(47), emphasizing the need for long term investments from national and subnational budgets to ensure 

a skilled ECEC workforce that meets the level of demand (26). Nutrition training should be 

standardised and mandated for all ECEC staff by embedding comprehensive nutrition and responsive 

feeding content in early childhood education qualifications and providing ECEC specific nutrition 

training for cooks. 

Previous research suggests that ECEC centres are more likely to implement healthy eating 

interventions when they have parental support (5). However, similar to the findings of this study, 

parental disengagement and inconsistencies between home and ECEC settings are common challenges 

within the ECEC context (1, 51). Effective workflow designs that promote regular communication 

and collaboration with parents are key to addressing disengagement (47, 55). Inclusion of resources to 

support staff to communicate and collaborate with parents through existing ECEC nutrition support 

services and programs can improve parent partnerships (56). To support this, existing programs like 

Munch & Move (NSW) and Healthy Eating Advisory Service (Victoria) could be expanded to include 

family engagement components. Directors in this study recommended home-based learning activities, 

workshops and a digital tool such as an app for families. Policy incentives could encourage ECEC 

services to promote parent engagement and improve healthy behaviours across home and ECEC 

settings. For example, in the United States, the Child and Adult Care Food Program (CACFP) is a 

federally funded initiative that ties funding for meal subsidies with standards which require ECEC 

services to communicate with parents about child nutrition (57).   

Networks and partnerships with external organisations have been identified as important facilitators to 

supplement available resources and provide partners for the implementation of healthy eating 

activities (5, 47). In the current study, directors described external partnerships with local health 

services through the Munch & Move initiative was a key facilitator to implementation. Directors also 

expressed a need for a more community partnerships as well as a coordinated system to access 

information, suggesting greater input from local council. Local councils are well-placed to provide 

support to improve implementation of healthy eating interventions in ECECs given their role in the 
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community and transforming the local food system (58). Multisectoral partnerships can provide a 

more coordinated approach to support directors in their role to implement healthy eating policies and 

practices (26). Given that only three of the eight Australian jurisdictions provide state-funded support 

services, there is an opportunity for other jurisdictions to strengthen implementation by establishing 

multisectoral support that integrates local health services, local councils, and ECEC regulatory 

authorities. 

Despite the “workforce crisis” (54), staffing was rarely identified as a barrier, possibly reflecting a 

skewed sample. Additionally, while recruitment included directors from socio-economically diverse 

areas, only directors from centres in the most advantaged areas volunteered to participate. This may 

be because directors facing staffing challenges and inequity likely lack the time or capacity to 

participate. Director experiences were similar to those described in recent studies from other 

jurisdictions within Australia (1, 2), however, we acknowledge this study may not capture all 

experiences and contextual factors across the wider ECEC setting. Although this study did not identify 

substantial differences between for-profit and not-for-profit centres, a previous cross-sectional study 

has found higher implementation of healthy eating policies and practices in private for-profit services 

(49). Future qualitative studies to examine the differences in contextual factors between for-profit and 

not-for-profit services and understand how service provider type impacts implementation is warranted 

to inform how best to tailor implementation support. Further research to understand the unique 

contextual factors experienced by disadvantaged populations, across jurisdictions, and other ECEC 

centre types such as family day care is recommended to inform policy and practice that consider the 

multiple and varying experiences of directors in different contexts.  A strength of this study is that it 

used an inductive approach to allow for deep engagement with the data and flexibility to identify 

contextual factors while being informed by the CFIR.   

4.9 Conclusion  

This study provides a greater understanding of contextual factors influencing director’s decisions to 

implement healthy eating policies and practices in the ECEC setting. Inner setting contextual factors 

including alignment of goals and values, fit within work infrastructure, and implementation leads 
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were identified as facilitators. External partnership with government support services were identified 

as an enabler within the context of NSW Australia. The study identified need for further support to 

navigate outer setting contextual factors impeding implementation. The ECEC setting may benefit 

from strengthening parent and community partnerships, investment in the workforce, and a 

coordinated approach to provision of support. A combination of “upstream” national policy actions to 

improve outer contextual factors and “downstream” approaches that focus on inner setting factors is 

recommended.  

 

4.10 Conclusion to chapter 

This chapter examined the contextual factors that influence implementation of healthy eating policies 

and practices and provides a better understanding of how we can address environment and policy 

level determinants in the ECEC setting. This study explored the experiences and contexts of ECEC 

directors who play an important role in making decisions around policy implementation, planning of 

programs, and management of organisational tasks. Directors identified lack of supportive “outer 

setting” policy level action as barriers to implementation. These contextual barriers included lack of 

parent and community partnerships, workforce challenges, and fragmented systems of support. 

Directors identified Munch & Move, a government funded support service available in NSW, the state 

where the sample was drawn from, as a key facilitator to implementation of healthy menu planning 

practices and support to meet dietary guidelines. The findings from this chapter revealed that policy 

level action is needed to strengthen external partnerships across health, education, and local 

government sectors, expand government-funded implementation support to include family 

engagement components, standardise and mandate nutrition training for all staff, and improve 

availability of sector funding to support implementation of healthy eating policies and practices. 

Chapter Five will use qualitative methods to explore the contextual factors that impact how educators 

and cooks deliver healthy eating practices. 
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4.12 Supplementary material 

Supplementary file 1: Semi-structured interview guide 

Note: Prompts have been provided to help guide the interview and probe for more information if needed, however, not all prompts will be asked.     

Introduction:  

• Thank you for participating in this interview. Introduce interviewer and their role.  

• In this interview, I want to ask about your expert experience and knowledge as a director/educator/cook and understand what has helped or hindered 

your service to deliver and continue to provide healthy eating activities. 

• The interview will take about 30-40 minutes and will be audio recorded. Your answers will then be written as notes and sent back to you for comment 

and/or correction. The recordings and written notes will be stored securely and used only for the purpose of this study. 

• All information you provide will be confidential and you will not be identified by name in any report.  

• Participation in this interview is voluntary. You are not required to answer any questions that make you feel uncomfortable. You are free to withdraw 

from participation at any stage. 

• By participating, you are telling us you understand what you have read in the participant information sheet and consent to take part in an interview 

and for this information to be used in this study. 

• Please ask questions about anything you don’t understand or want to know more about. Do you have any questions before we begin?  
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To begin with, could you please briefly tell me about your role in the service? 

• What is your role around food (e.g. preparation, food service, menu planning)? 

• How many years of experience do you have working in early childhood education and care?  

Thank you. I will now move on to some questions that will help us understand what helps or hinders your service to provide healthy eating. 

CFIR Domain  Objectives Interview questions: Directors  

Context To identify interventions 

currently being implemented 

1. Can you tell me about any food or nutrition policies/guidelines, practices or programmes that are 

currently provided at your service?  

a. What do you like? 

b. What do you dislike?  

Innovation To identify the components of 

the innovation that enable 

and/or inhibit implementation 

and sustainment of nutrition 

interventions.  

2. What features would you need to continue, improve, or discontinue? 

Prompts: 

- What would you change and why? What would you keep and why?  

Inner setting To identify the inner setting 

organisational barriers and 

enablers to implementation and 

sustainment of nutrition 

interventions.  

 

3. How does providing a nutrition policy, practice, or programme fit in with the priorities of your 

service? 

Prompts;  

- What are the values/beliefs around nutrition?  

4. Tell me about the resources available in your service for prioritising nutrition policy, practices 

and programmes.  

Prompts: 

- How does staffing influence how your service prioritises nutrition?  

- How does cost/budget influence your service to prioritise nutrition?  

- What are the workflows/processes that influence how you prioritise nutrition at your service.  

- What are the communication strategies between management, educators, cooks, and families 

at your service to support healthy eating.  
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5. What resources do you need to continue to provide it?  

Outer setting To identify the outer setting 

barriers and enablers to 

implementation and 

sustainment of nutrition 

interventions.  

 

6. Tell me about the factors outside the control of your service that influence your decision to 

provide a nutrition policy, practice, or programme?  

Prompts: 

- How is your decision influenced by external funding? (e.g. subsidies, re-imbursements, 

grants from government or non-government organisations or lack thereof) 

- How is your decision influenced by external policies or guidelines?  

- How is your decision influenced by national quality benchmarks/ accreditation standards?  

- How is your decision influenced by external entities (e.g. professional networks, government 

or academic organisations, community partners)?  

7. What external support do you have/would you need to continue to provide it? 

 

Close of the interview:  

Is there anything else you would like to add?  

If you experience any discomfort or distress from the interview, please refer to the Participant Information Sheet for support services that you can contact. 

Thank you for participating in this interview today, we really value your insight and appreciate your time. I will email you a summary of the results of this 

study once they are ready if you have requested this in your consent form.  
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initial draft of the manuscript, and all authors were involved in review and editing of the final 

manuscript. 

 

5.3 Introduction to chapter 

Findings from the scoping review presented in Chapter Two and Chapter Three identified leverage 

points in addressing environment and policy level determinants to improve children’s diets, 

particularly in the ECEC setting where most early childhood nutrition interventions are conducted. 

Understanding the contextual factors influencing implementation of healthy eating policies and 

practices can inform interventions to address these environment and policy level determinants.  

Chapter Four explored the perspectives of early childhood directors and identified key inner and 

outer setting barriers and facilitators. Within the inner setting at the organisational level, directors 

described competing priorities for available resources such as funding and staff time as a barrier and 

having supportive work infrastructure as a facilitator. In the outer setting at the systems-level, 

implementation support from a state-wide healthy eating initiative, Munch & Move, was identified as 

a facilitator. Pressure to meet nutrition guidelines, parent expectations and preferences, and inadequate 

funding, nutrition education, and community partnerships were identified as barriers. In this chapter, 

qualitative methods were used to explore the perspectives of early childhood educators and cooks 

given the important role they play in the delivery of healthy eating interventions in the ECEC setting.  

 

5.4 Abstract 

Issue addressed 

The early childhood education and care (ECEC) setting provides a critical opportunity to reach young 

children and families to support optimal nutrition and development. Despite the abundance of health 

eating interventions delivered in this setting, the most effective ways to improve children’s diets 

remains unclear. These efforts are hindered by our limited understanding of the complex set of factors 

that influences the successful implementation of healthy eating interventions. This study aims to 
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explore early childhood educator and cooks’ experiences of the contextual factors influencing 

implementation of healthy eating policies and practices.    

Methods 

A qualitative study using semi-structured interviews was conducted with four educators and six cooks 

from ten centres located in New South Wales, Australia. The Consolidated Framework of 

Implementation Research was used to guide data collection. Data were analysed using reflexive 

thematic analysis. 

Results 

Educators and cooks expressed commitment to implementing healthy eating policies and described 

support from directors and local health services. However, ECEC sector conditions inhibited 

implementation. Barriers to implementation included inadequate collaboration between management, 

educators, cooks, and parents, limited opportunities for partnerships and networking within the ECEC 

sector and beyond, and insufficient nutrition education and training.  

Conclusions 

Addressing broader systems-level factors by strengthening work infrastructure, partnerships, and 

nutrition education and training opportunities is necessary to improve implementation of healthy 

eating policies and practices in the ECEC sector.  

So what? 

Findings can inform policymakers to consider barriers faced by ECEC staff in implementing healthy 

eating interventions.   

 

5.5 Introduction 

Early childhood is an important period of rapid growth and development and plays a crucial role in 

shaping lifelong habits (1). During these early years, establishing optimal diet and nutrition is pivotal 
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for cognitive development and physical growth (2). It is also an important period for establishing 

healthy dietary patterns that track into later life and reducing future risk of obesity and chronic disease  

(3, 4). Despite the evidence outlining the protective effects of  healthy diets, Australian children are 

not meeting national dietary guidelines (5). As such, there is increasing urgency to implement 

effective initiatives to improve child dietary outcomes and reduce obesity risk. 

Early childhood education and care (ECEC) is a powerful setting for promoting healthy development 

and eating habits in early years. ECEC attendance is associated with better language skills, academic 

achievement, and reduced risk of poverty in adulthood (6, 7). In Australia, preschool programs are 

planned educational programs delivered by an early childhood teacher in the year before they start 

full-time school. Following major policy reforms implemented in 2008 to increase access to preschool 

programs, the number of Australian children attending preschool, including programs provided by 

centre-based long day care, has grown (8). In 2024, almost 60% of Australian children attended 

centre-based day care and spent on average 27 hours in care per week (9). Given the number of 

children in attendance and long hours in care, centre-based ECEC services provide opportunities to 

improve children’s eating behaviours and diets. 

The majority of studies investigating effectiveness of interventions to optimise children’s diets have 

been conducted in the ECEC setting (10). However, the effectiveness of ECEC-based healthy eating 

interventions remains unclear (11). Interventions show favourable results for fruit intake, but there 

appears to be little to no effect on the consumption of vegetables, energy-dense nutrient-poor foods, 

and sugar-sweetened beverages (11). Support strategies such as providing educational materials, audit 

and feedback, incentives, reminders and tailored advice, may improve intervention implementation, 

but these strategies did not translate to better child dietary outcomes (12). Implementation issues can 

attenuate the potential benefits of evidence-based healthy eating interventions on children’s dietary 

outcomes in the real world (13).   

In Australia, the implementation of healthy eating practices in the ECEC setting is varied and some 

practices remain poorly implemented (14). Research suggests that long day care centres providing 

food on site are not meeting menu planning guidelines (15, 16). The National Quality Standards set 
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quality benchmarks which state that healthy eating be “promoted and appropriate” for children (17). 

However, there is limited support to operationalise the standards for healthy eating. The national Get 

Up & Grow guidelines and resources provide guidance on how to implement healthy eating policies 

and practices in the ECEC setting but have not been updated since 2013 (18). Furthermore, food 

provision guidelines vary across each state and territory. In New South Wales (NSW), the state-funded 

Munch & Move initiative is delivered by local government health services to support implementation 

of state specific best practice guidelines on healthy eating and nutrition for the ECEC setting (19). 

However, only three out of eight jurisdictions provide state-funded programs (20). As such, there have 

been calls for a national coordinated approach to provide support to ECEC services to implement 

healthy eating policies and practices (20). Given the differences in guidelines, support and resources, 

it is important to gain a systems-level understanding of how the various factors interact to influence 

implementation across jurisdictions within Australia. 

The ECEC setting is shaped by a complex set of influences, many of which pose challenges to 

implementing and sustaining healthy eating policies and practices. A substantial body of research has 

examined the barriers and enablers to implementing healthy eating policies and practices in the ECEC 

setting (21). Qualitative studies to investigate the barriers and enablers to a health-promoting food 

environment (22), menu planning guideline implementation (23), and factors influencing food service 

provision (24) have been previously conducted in Queensland, Victoria, and South Australia, 

respectively. In New South Wales, factors influencing the implementation of healthy eating policies 

and practices have been previously explored, however, these studies use a deductive quantitative 

approach which may limit insight into specific barriers related to implementation and overlook 

important factors (25-27). Notably, most of these studies have applied the Theoretical Domains 

Framework which focuses on describing ‘inner setting’ factors such as knowledge, skills and beliefs at 

the individual level, social influences at the interpersonal level, and environmental context and 

resources at the organisational level.  

Our understanding of the ‘outer setting’ such as the sociocultural values and economic, environmental 

and political conditions within the broader systems in which ECEC services operate remains limited. 
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Addressing these broader influences is essential for the development of effective, system-level policy 

interventions. For example, in the United States, the Child and Adult Care Food Program reduces 

financial barriers by providing free or subsidised meals to children in low-income communities, with 

participating centres reporting fewer implementation challenges compared to non-participating centres 

(28). Given that health and nutrition support in Australia is state-based, and the level of support varies 

across states, it is important to understand contextual factors within each state. In NSW, where the 

state-funded healthy eating program exists, further qualitative research into system-level influences on 

policy implementation could also inform support strategies in the ECEC setting across other 

jurisdictions. 

Within the ECEC setting, ECEC staff play a critical role in providing a safe environment to meet 

children’s health and nutritional needs and nurture healthy eating habits. Particularly important are 

early childhood educators and cooks. Educators can shape the dietary behaviours of young children 

through modelling healthy eating, providing nutrition education, and reinforcing positive behaviours 

during mealtimes (29), while ECEC cooks or chefs play an integral part in the planning and 

preparation of meals, as well as exposing children to food through health promoting menus (24). Both 

educators and cooks are directly responsible for the day-to-day delivery of nutrition-related policies 

and practices and key end-users of healthy eating interventions. However, Australian research has 

predominantly focused on directors and cooks, with limited attention to educators’ perspectives. 

Exploring and comparing the experiences of both educators and cooks are integral to understanding 

the contextual factors influencing delivery of healthy eating policies and practices at the 

organisational level and how broader system-level factors influences implementation across roles. 

This can inform the co-design of support strategies that are relevant for those delivering healthy eating 

in practice (30).This study aims to add to the body of evidence and understand how best to address 

factors influencing implementation of healthy eating policies and practices from the perspectives of 

early childhood educators and cooks in New South Wales, Australia.    
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5.6 Methods 

The researchers followed the Standards for reporting Qualitative Research (SRQR) reporting 

guideline (31). This study was approved by the Sydney Local Health District Human Research Ethics 

Committee (Project Number X23-0379). 

5.6.1 Qualitative approach and paradigm 

This study is underpinned by an interpretivist or social constructivist paradigm assuming that reality is 

multiple and subjective, and meaning is shaped by past experiences and social context (32, 33).  A 

qualitative descriptive approach allowed authors to explore and present findings in a way that closely 

reflects the multiple and subjective experiences of participants (34). This approach is relevant to 

construct meaningful and nuanced accounts of how context influences experiences of educators and 

cooks and better understand the complexities of implementing healthy eating policies and practices 

unique to the ECEC setting.  

All authors are experienced in nutrition and health program design, implementation and evaluation 

and bring a health promotion perspective to the study design, data collection and analysis. The co-

construction of knowledge brings together participants perspective of their experiences in early 

childhood education and researchers health perspectives to inform policy and practice 

recommendations to support healthy eating in the ECEC setting. 

5.6.2 Recruitment 

Early childhood educators and cooks currently employed at a centre-based ECEC service providing 

food to children were eligible to participate. As we were interested in exploring the different 

experiences with external factors such as local community conditions, we used purposeful sampling to 

recruit participants from ECEC services located across central and south eastern Sydney where there 

are ethnically diverse communities. Educators and cooks were invited to participate by representatives 

from Local Health District Health Promotion Services who have an existing relationship with ECEC 

services through the Munch & Move initiative. Recruitment materials including a study flyer and 

information about the risks and benefits associated with the study, were distributed by email, 
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newsletters, workshops, and a Facebook page. Those interested were able to voluntarily participate by 

following a link from the flyer to an online survey to collect informed written consent and 

demographic data.  

5.6.3 Data collection 

Data was collected using semi-structured interviews, which allowed for guided exploration of 

participant experiences within the allocated timeframe recognising that educators and cooks are time 

poor. As it has been previously reported that there are workforce challenges, staff shortages and poor 

work conditions (35). In-person interviews were chosen to minimise participant burden, as educators 

and cooks often face administrative demands outside of work hours and may lack access to a private 

computer space at work. Conducting individual interviews face-to-face allowed for confidential 

discussion of workplace relationships and barriers at a time and location convenient to participants. 

Face-to-face interviews also allows for observation and richer discussion of contextual factors. The 

interview guide (Supplementary file 1) contained seven open-ended questions and additional prompts 

based on the Consolidated Framework of Implementation Research (CFIR). The CFIR describes 

factors influencing implementation across five domains: Innovation, Outer Setting, Inner Setting, 

Individuals and Implementation Process (36). The interview focused on exploring participant 

experiences of implementing the Innovation or healthy eating policies and programs, and how 

implementation is influenced by Inner Setting organisational factors and Outer Setting factors that 

capture the community, political, and economic environment. The interview guide was piloted with an 

educator and cook not included in this sample to ensure clarity and relevance of the questions. 

Following pilot testing, the interview guide was revised to better define and clarify the term 

“resources”, emphasising that this included not only equipment but also staffing and budget. A 

prompting question was also added to explore whether there were additional resources participants 

would like to have. The number of educators and cooks interviewed was guided by the information 

power principle whereby, the depth and richness of data was achieved among a targeted sample (37, 

38). Participants were recruited with support from health promotion services, resulting in a 

homogenous sample of cooks and educators who were more involved in nutrition and healthy eating, 
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thus offering insights relevant to the study aims. The study had a specific aim and was informed by 

the established CFIR framework. Based on these factors, the sample size of 12 participants was 

deemed to provide sufficient information power to address the study aims. 

Participants were interviewed at the ECEC service where they were employed by the first author (JC). 

Verbal consent was obtained prior to collecting audio-recording of the interviews using Zoom 

software. Audio-recordings were transcribed verbatim using Microsoft Word. Participants received an 

AUD $30 gift voucher following the interviews to reimburse them for their time. Ten interviews with 

four educators and six cooks were conducted between December 2023 and April 2024. Interviews 

ranged from 18 to 70 minutes, with a mean of 36 minutes. 

5.6.4 Data analysis  

Reflexive thematic analysis was selected because it is suited to our theoretical orientation, valuing 

meaning produced from participants subjective experiences and researchers perspectives and 

assumptions (39). The theoretical flexibility of reflexive thematic analysis also allowed for authors to 

bring in constructs from the CFIR to provide a lens to code and understand patterns of meaning (40). 

Data were analysed by the first author (JC) using Braun and Clarke’s six-phase approach (41). The 

process involved JC reading the transcripts repeatedly to familiarise and engage with the data. 

Transcripts were first inductively open coded followed by a second round of coding bringing in the 

CFIR to articulate specific constructs and generate initial themes. JC continued to review and refine 

the themes until clear central organising concepts were identified, ensuring a fit with the data set. To 

ensure research quality, each stage of the analytic process was documented and JC reflected on the 

values and perspectives as a dietitian and researcher throughout the process. Data were managed using 

Nvivo 14.  

 

5.7 Results 

Participant and centre characteristics are presented in Table 5.1.   
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Table 5.1. Demographic characteristics of participating educators (n = 4) and cooks (n = 6) and centre 

characteristics (n = 10).  

Participant characteristics n (%) 

Gender  

Female 9 (90.0) 

Male 1 (10.0) 

Age  

30-39 years 4 (40.0) 

40-49 years 4 (40.0) 

50-59 years 1 (10.0) 

60-69 years 1 (10.0) 

Education level  

Secondary Education 1 (10.0) 

Certificate I-IV 3 (30.0) 

Graduate or Advanced Diploma 3 (30.0) 

Degree (Bachelor, Masters, Doctorate) 3 (30.0) 

Country of birth  

Australia 2 (20.0) 

Other † 8 (80.0) 

Centre characteristics n (%) 

Number of children enrolled  

Range (n) 30 – 102 

Average (n) 63 

Service provider type  

For-profit 2 (20.0) 

Non-profit 8 (80.0) 

Food preparation  

All meals cooked on-site 10 (100.0) 

Socio-Economic Status (SEIFA 2021) ‡  

Most disadvantaged (quintiles 1-3) 0 (0.0) 

Most advantaged (quintiles 4-5) 10 (100.0) 

† Argentina, Brazil, India, Indonesia, Netherlands, Northern Ireland, Taiwan, United States of America 

‡ Socio-Economic Indexes for Areas (SEIFA) IRSAD Quintiles: Index of Relative Socio-economic 

Advantage and Disadvantage (IRSAD) provides a measure of advantage and disadvantage based on 

economic and social conditions, such as income and occupation, of people and households within a 

geographical area. A high score indicates a relative lack of disadvantage and greater advantage. Most 

disadvantaged = quintiles 1-3. Most advantaged = quintiles 4-5. 
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5.7.1 Theme 1: Inner setting factors fostering local champions 

Inner setting factors fostering local champions captures participants reflections of the factors driving 

implementation of healthy eating practices. Participants articulated reliance on personal motivations, 

interests and experiences to fulfil their roles around food and nutrition. Outside of their individual 

attributes, participants described supportive relationships in the inner setting, which contributed to 

their ability to act with agency and feel empowered in their roles.  

You only limit yourself 

While acknowledging challenges, both educators and cooks described being confident in their 

competence, knowledge, and skills required to fulfil their role and implement healthy eating practices. 

This was evident in the way participants described opportunities to innovate. For example, one 

educator commented “we are not hesitant to try something different” (participant 27). Participants 

situated their experience as different from others suggesting this is not the case across the sector. 

“I'm special. I'm different, you know. I can do it. I can do a very good meal in one hour, but 

that's me, [other cooks] they can't.” (Participant 32, cook, responsible for menu planning) 

“I think if you probably talk to other chefs there would be a lot more barriers. Just because 

this comes like second nature to me.” (Participant 18, chef) 

Some participants attributed their capability to their years of experience in the industry and previous 

roles in commercial kitchens which equipped them with practical knowledge and skills to adapt in the 

ECEC setting. Participants also described their own motivation to challenge themselves, articulating a 

commitment to continuous improvement and learning. One cook commented “I think you only limit 

yourself” (Participant 20). 

“I love to do lots of research and I like to learn new things. And yeah, I do a lot of it on my 

own” (Participant 11, cook, responsible for menu planning) 

Additionally, participants described a sense of personal fulfilment in their roles, especially in fostering 

children’s healthy eating habits and supporting families to manage fussy eating. One chef commented 
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that the sense of fulfilment from educating and exposing children to new foods was very important, 

otherwise “it becomes just a job, and you just become a robot […] it’s very satisfying to see [the food] 

not coming back” (Participant 40, chef). Participants highlighted the importance of connecting with 

children and families and helping families who might not have the knowledge around nutrition and 

healthy eating. When asked about incentives, participants frequently described seeing changes in 

children’s eating habits as a key motivating factor to continue to implement healthy eating practices.    

“I'm here because I would like to make a difference in children’s lives […]  And it's also 

building the relationships with the kids and the parents. [My reward] doesn't come from the 

company.” (Participant 50, cook, responsible for menu planning) 

You are a role model for the job  

Educators frequently described their own personal interest in healthy eating and nutrition as a 

facilitator to advocate for and implement healthy eating policies and practices. For instance, centres 

relied on educators whose passion or “area of expertise” was food and nutrition to plan and run 

cooking experiences with the children. One participant highlighted the importance of training 

opportunities in reinforcing staff interest to implement healthy eating practices and share this 

knowledge with other staff.   

“I attended a lot of [Munch & Move] training […] it confirms my own personal value and 

philosophy that “Oh yes, this is very important, this is what we need to do with the children.” 

(Participant 44, educator) 

Educators also discussed being “a role model for the job” and reflected on their own personal eating 

habits influencing delivery of healthy eating practices. For example, one educator commented that 

being a “healthy eater” allowed them to better role model healthy eating habits during mealtimes. 

Participants reflected that their personal experiences provided credibility when supporting families. 

One participant likened the situation to being a personal trainer, commenting if the personal trainer 

was not physically active themselves, they would not have any customers. Another participant 

reflected that her own personal experience as a mother of five was a “selling point to families” 
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(Participant 52, educator). Participants noted unhealthy habits in educators around them and attributed 

this to educators being “mentally really exhausted when [they are] working with the children the 

whole day” (Participant 17, educator).  

Supportive leadership 

In addition to their own capability, motivation and interest, participants described supportive 

relationships and high-quality communication within their organisation to facilitate implementation of 

healthy eating policies and practices. Participants emphasised the importance of trust from directors 

and autonomy to be creative as facilitators to fulfilling their roles. For example, Participant 18 

highlighted the support of her director, who provided an iPad that enabled access to recipes and 

enhanced communication with parents through sharing photos of food at pick-up. 

“I have a great director, that literally lets me be creative and do what I need. I have access to 

my own […] iPad in the kitchen. So yeah, I can always look up new inventive things, I've got 

the teacher support. We've got a lot of parents’ support.” (Participant 18, chef) 

Two participants also identified flexibility around budget from centre directors as an important 

facilitator. Participant 27 reflected that in their previous role as an educator at a private for-profit 

centre, “everything is money minded” which restricted the healthy eating learning experiences they 

were able to provide to children. In comparison, in their current role at a not-for-profit centre, there is 

flexibility around the budget providing greater freedom to plan and order food supplies for cooking 

experiences with children. 

“[The director] always told me that there's no [limit to the] budget for food we can buy. So, I 

like the freedom in everything I get here and that has boost up my confidence as well.” 

(Participant 27, educator) 

Furthermore, centre routines around mealtimes and programming time, was described as pivotal for 

creating a supportive environment for participants to deliver healthy eating practices.  
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5.7.2 Theme 2: Outer setting sector challenges  

While participants articulated feeling capable and motivated to deliver healthy eating practices, 

implementation was contingent on factors outside of their control. Outer setting sector challenges 

captures the tensions articulated by participants between commitment to implement healthy eating 

policies and practices under ideal conditions and complexities in their daily reality.  Participants 

reflected on goals to improve implementation of healthy eating practices but described uncertainty 

around when goals could be achieved. Implementation was dependent on the right conditions and 

when opportunities aligned. Participants described staff shortages, being too busy and not having 

enough time to plan fun ways of engaging children, lack of ideas and prepared resources, and waiting 

to “get back into routine” (Participant 17 & 20). This idea is articulated by participant 11 who 

described implementing cooking activities with children “in the beginning of the year when things 

were a little bit better”.  

Out of our control  

Implementation of healthy eating practices relied on certain individuals with interest or expertise to 

improve or implement, rather than a collaborative effort. There was a tension in beliefs around what 

educators, cooks, and families should be doing and whose responsibility it was to engage children. 

Some educators felt that the cooks should improve the menu such as including more variety of foods 

to encourage children to eat. On the other hand, cooks described their role as limited to providing food 

and educators to motivate children to eat. Some cooks articulated that it should be the responsibility of 

an external expert to ensure that the menu meets nutritional requirements.   

“I don't know how the educators they feed the kids, but for me it's their job to motivate the kid 

to eat it” (Participant 32, cook, responsible for menu planning) 

Participants commented on the importance of collaboration to support implementation of healthy 

eating practices. For instance, collaboration between educators to plan cooking experiences and cooks 

to organise materials to support with delivery. However, participants articulated that the lack of 
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communication and support from other staff was a limitation to supporting children’s healthy eating 

behaviours.   

“If you don't have a strong enough team, it's hard to be consistent and to try to teach them 

these things.” (Participant 50, cook, responsible for menu planning)  

“I think another barrier is the people you work with, if we all have the same mindset about 

healthy eating, we could come up with a project together to do with the children.” (Participant 

17, educator) 

Outer setting partnerships 

Participants described partnership and trust from parents as a crucial factor. One educator noted that 

“the collaboration with the family is the biggest thing and maybe the only one externally” (Participant 

44). 

“To succeed in here as a cook and making sure that you can provide healthy eating [you need to] 

try to build that close professional, you know, relationship with the families” (Participant 11, 

cook, responsible for menu planning) 

Participants described reaching out to government health service support, Munch & Move, for free 

training to support them to deliver healthy eating policies and practices. This included working with 

Munch & Move to manage and support families with fussy eating, menu planning and training. 

However, beyond partnerships with families and Munch & Move, educators and cooks reflected that 

there were limited opportunities for partnerships outside of the ECEC setting, particularly with local 

community members such as local grocers and chefs that could provide learning experiences for 

children. Cooks reflected that they felt alone in their role, due to a lack of opportunities to network 

and communicate with other cooks in the sector. When asked about partnerships and networks, 

participants reflected there were no active support networks and relied on looking for their own peer 

networks, such as through Facebook group, to connect with other ECEC cooks. 
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“The only people that I work with is Munch and Move. Cooks in centres, they should be 

supported a little bit more but sadly […] it's just once you're once you're in, it's up to you to make 

that leg work.” (Participant 11, cook, responsible for menu planning)  

Cooks also frequently emphasised the importance of having partnerships with local grocers and 

butchers for a reliable food supply. Cooks commented that access to multiple local suppliers ensured 

reliable delivery of ingredients that enabled them to provide healthy meals in line with the planned 

menu. Cooks highlighted that their ability to provide healthy foods on the menu was influenced by the 

time available. Partnerships with sector-specific suppliers that offer pre-cut meats in child-appropriate 

sizes and commercial-sized cans helped maximise efficiency and support the provision of healthy 

meals.  

Inadequate industry support 

Cooks articulated that they did not feel as though their challenges were understood by management at 

higher organisational levels or by the ECEC sector. Cooks described instances where senior 

management failed to consider the practicalities of food preparation in the ECEC setting, leading to 

conflicting priorities and increased pressure. Some attributed this to poor communication and lack of 

opportunities to voice their perspectives to management.   

“Look, I feel like management does a lot of talking. I feel like it should be a bit more about 

how we do things, how the kitchens run, like what our menus are, what our struggles are, you 

know, like try to keep on budget, where can we get the better option?” (Participant 18, chef) 

Participants also perceived that the NSW Health Caring for Children guidelines were not practical for 

the demands of their role. Participants felt that the Caring for Children guidelines did not consider 

available resources including time and space, food allergies, children’s taste preferences, and fussy 

eaters, and felt guidelines were too restrictive or boring. Participant 20 highlighted that the 

recommendations for red meat meals were not realistic in practice, noting that children often refused 

to eat the meat when it was provided.  
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“I wish a nutritionist could see that at lunch. Those kids won't eat that. And as much as we're 

encouraging it, you know, they could give us tips.” (Participant 20, cook, responsible for 

menu planning) 

Participants described being thrown in at the deep end when starting their role and expected to support 

healthy eating without adequate support and guidance, given the lack of nutrition education receiving 

during their training. Participant 11 likened their experience to being “thrown into the middle of the 

ocean. You must swim. You might drown. Good luck to you.” Some cooks expressed concern about 

the quality of new educators, noting the lack of experience, confidence, and knowledge.  

“But because we haven't got the staff and a lot of the girls are not that confident. It's not 

really. It's not happening as it should be happening. Yeah, that's the sad truth, actually.” 

(Participant 11, cook, responsible for menu planning) 

Participants commented that there was inadequate support and guidance from providers. Beyond that 

they were also limited opportunities for training to upskill themselves within the workplace setting, 

particularly for cooks compared to educators. Participants often relied on upskilling themselves by 

paying for their own courses and doing their own research through the internet. Others used their peer 

networks, such as Facebook groups for cooks, to look for healthy menu ideas from other services.  

“But also, to the fact that when I entered the company, I had no support to start with. They 

had nothing to offer in terms of the network, in terms of previous menus. All they said is 

here's your password, you need to order from Coles. Here is your budget $800, go for it.” 

(Participant 50, cook, responsible for menu planning) 

Participant 32 compared ECEC with the aged care sector to highlight the lack of training and 

professional development opportunities in the ECEC sector.  

“Well, I think when I was in aged care, just comparing environments. We had lots of training 

like we had courses like we had to do refresh courses every six months and all this. Was it a 

little bit overwhelming, yes. But like now in childcare, there's none.” (Participant 32, cook, 

responsible for menu planning) 
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While some participants felt fulfilled supporting healthy eating and motivated to do their own 

research as explored in Theme 1, for other participants, competing demands and the lack of support 

meant that professional development around healthy eating was not prioritised in planning and 

practice. Furthermore, participants described not knowing where to go to access information and 

professional development opportunities, again relying on their own research, highlighting the lack of 

sector support.  

“[…] if I could get it, I would. I've never thought about it and how to even go about it. I 

should probably go and google it.” (Participant 52, educator) 

Participants articulated unrealistic expectations from centres/providers to complete administrative, 

planning, and quality improvement tasks on top of their primary responsibilities. Participants 

described doing their own research in their own time, which was not recognised by the centre. 

Participant 50 described feeling undervalued and commented on the need for more compensation for 

their responsibilities. 

“They should either one, if they don't want to pay cooks to do menus they create menu, get 

somebody to create menus for them and then just distribute it them quarterly […] Or pay the 

cooks quarterly. If educators are getting paid to plan activities for children […] it just seems 

logical that of course the cook needs time to plan a menu.” (Participant 50, cook, responsible 

for menu planning) 

Inconsistent practices 

Participants expressed frustrations at the inconsistencies in practices between the home and ECEC 

setting and between ECEC services. Participants perceived that unhealthy home environments and 

practices contributed to fussy eating and undermined the practices promoted at ECEC. Participants 

attributed this to lack of support for families such as inadequate nutrition education and financial 

resources for some.  

“And then it also needs to be backed up with the support at home. What I find is a lot of 

families are they pick the kids up and they have chocolates in the car for them, which is 
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[against] everything we're teaching them to eat healthy […] you have to have the support all 

the way through or it just doesn't work, or everything you've done up until they get to the age 

of three starts to fall apart.” (Participant 50, cook, responsible for menu planning) 

Educators expressed that they can only guide families and that ultimately, it’s up to children and 

families’ choices. Some articulated that implementing supportive feeding practices, such as role 

modelling and encouraging children to try new foods, was not a primary focus of their role, as they 

felt their capacity to influence children’s eating was limited. While they could prompt or encourage, it 

was up to children to decide what and how much to eat, which was perceived as beyond their control. 

When educators noticed that children were not eating at the centre, they were happy to support 

families and provide guidance on strategies that could be used home to manage fussy eating when 

asked by families. However, educators expressed they did not feel comfortable initiating the 

conversation as they didn’t want to appear to question their parenting and offend families. When 

asked whether they required additional support for communicating with families, educators expressed 

that this was beyond their control what parents decide to feed their children at home. 

“So I think parents have the prime most responsibility. We can guide them, we can tell them. 

But at the end of the day, it's their children, their choice.” (Participant 27, educator) 

Cooks noted differences in guidelines between jurisdictions within Australia, noting New South Wales 

guidelines felt more restrictive compared to Queensland. Participants also described differences in 

healthy eating policies and practices between private for profit and non-profit service types. These 

descriptions were inconsistent with some describing for profit/private centres were more restrictive 

with food budgets and focused on profit maximisation while other constructions were more positive, 

describing more resources and support for healthy eating. Inconsistencies were described in how food 

was served, how they prioritised healthy eating, and how staff were treated. Participants expressed 

frustrations at the inconsistencies and commented on the need for further support.   

“I've been in many centres and every centre is different […] So in my opinion, if we have 

something standard by the government would be good.” (Participant 35, cook) 
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5.8 Discussion 

This study highlighted the importance of addressing contextual factors to support the implementation 

of healthy eating policies and practices in the ECEC sector. We used the CFIR to guide data collection 

and identification of Inner setting organisational factors and Outer setting factors encompassing the 

broader sociocultural, economic, environmental, and political conditions. Our study revealed that 

there was commitment from ECEC staff, support from directors, and healthy eating support provided 

by local health services. However, current ECEC sector conditions were not conducive to successful 

implementation of healthy eating policies and practices. Implementation was limited by inadequate 

work infrastructure to support collaboration between management, cooks, educators, and families, 

lacking partnerships with external organisations, and insufficient opportunities for nutrition training 

and education.  

Findings from this study suggest that educators viewed themselves as role models in shaping 

children’s diets. However, participants suggested this was not the case across the sector and there were 

differing views on the extent of their roles and responsibilities regarding healthy eating. Without 

adequate work infrastructure to define roles and responsibilities and foster collaboration between 

management, educators, cooks, and families, implementation of healthy eating practices was 

dependent on individuals who have the capability, motivation, interest and personal experience. This 

is consistent with previous literature highlighting that personal beliefs and experience influenced 

educator attitudes and confidence and guided their approach to feeding within their professional role 

(42). Additionally, findings from this study suggest implementation leaders may be constrained by 

other staff who did not share the same values and beliefs. Research shows that ECEC staff were more 

fulfilled when there was shared values and vision which allowed for great job control and low levels 

of emotional exhaustion (43). Furthermore, parent support and partnership were identified as 

important enablers, but participants expressed frustration at inconsistencies between home and ECEC 

settings. Perceived inconsistencies in parent engagement or systems-level support can undermine 

educators’ perception of their ability to implement healthy eating practices (44). While previous 

literature has primarily focused on educators, our findings suggest that similar challenges are also 
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experienced by cooks. When other ECEC staff practices or parental preferences are not aligned with 

best-practice guidelines or service policies, this can create confusion about how to best meet 

children’s needs and weaken the shared commitment and partnership, or collective agency, between 

ECEC staff and parents that is essential for implementing and sustaining healthy eating practices in 

ECEC (44). These findings suggest that implementation support is needed to engage educators, cooks, 

providers and families and strengthen collaborative efforts to implement healthy eating policy and 

practice. Staff communication, collaboration and well-established internal social networks has been 

identified as a facilitator to healthy food provision (21). Further research to explore how to improve 

work infrastructure and organisational practices with centre management is recommended. 

This study identified insufficient nutrition education and training, and participants mostly relied on 

their own research. Additionally, there was a lack of industry support, particularly for staff new to the 

industry. Findings emphasised the need for better orientation practices within organisations and 

ongoing access to free training. Consistent with previous literature, the findings from this study also 

highlight a lack of support for cooks and chefs within the industry, limiting capacity to respond to 

complexities within their roles such as navigating food allergies and family preferences (24). 

Providing ongoing training such as through an e-learning course can provide continual opportunities 

for professional development on a large scale in the ECEC setting (45).  Further research to 

investigate training and support strategies for ECEC staff to identify the most effective approaches for 

promoting healthy eating in early childhood settings is recommended.  

Inconsistencies in implementation of healthy eating policies and practices within and between centres 

were identified as a barrier to implementation. This may be due to varying interpretations of the 

National Quality Standards (NQS) (46). While the NQS emphasises the importance of promoting 

healthy eating, it lacks guidance on effective implementation. Additionally, the current assessment and 

rating process does not require observation of food provision, mealtime practices, or related learning 

experiences. As a result, there may be discrepancies between policy and practice. Notably, when 

asked about current healthy eating policies and practices, participants did not refer to centre nutrition 

policies. An assessment of written nutrition policies in the ECEC setting showed that many lacked 
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clarity and comprehensiveness needed to guide practice (47). Strengthening the National Quality 

Standards and guidelines to operationalise the standards, may improve awareness and understanding 

of educators’ and cooks’ role around healthy eating and support implementation of nutrition 

guidelines. Additionally, strengthening the assessment and rating process is recommended to ensure 

that centre menus and policies provide clear and comprehensive guidance on food provision and 

mealtime environments and that practice aligns with policy.  However, growing job demands without 

adequate support and pay has been associated with high levels of burnout and stress, decreased 

wellbeing and increased staff turnover in the ECEC setting (35). Sector-wide policies, including the 

implementation of professional development initiatives, are necessary for enhancing ECEC work 

environments and supporting staff in delivering high-quality education and care (48). Furthermore, 

differences in available resources and practices between profit and non-profit centres may result in 

discrepancies in implementation across New South Wales (49). Partnership with government health 

services for implementation support and further research on how guidelines are conceptualised and 

interpreted may address this incongruence. 

Our study used purposeful sampling to capture a wide range of experiences, but participants were all 

located in advantaged areas. Additionally, the sample was determined by those who were interested 

and voluntarily elected to participate in the study. As such, the sample may over-represent educators 

and cooks who were personally motivated and confident to deliver healthy eating practices. Given 

widely reported challenges with staff shortages, burnout and stress, the included sample may not be 

representative of those who did not have time or capacity to participate. The experiences educators 

and cooks were included to ensure both intervention end-users were represented and strengthen 

understanding of contextual factors at the organisational and systems-level. However, combining the 

two groups in analysis may risk diluting the nuanced perspectives unique to each role, which could 

limit the ability to identify role-specific challenges and develop tailored support strategies. While the 

sample may limit transferability of findings to all long day care services, they represent important 

experiences from the many children and families they collectively and cumulatively engage. Further 

research is warranted to explore the contextual factors of educators and cooks located in 
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disadvantaged areas by focussing sampling areas to select ECEC services located in most 

disadvantaged areas based on the Index of Relative Socio-economic Advantage and Disadvantage. 

Additionally, capturing experiences of educators and cooks from other service types such as lunch box 

services where families provide meals, is warranted as these services are most common in 

disadvantaged communities (50). This will inform healthy eating policy and practice that reflects the 

diverse contexts and experiences within the ECEC setting.  

 

5.9 Conclusion 

The ECEC setting can provide a critical opportunity to reach children and families to promote healthy 

eating behaviours at an early age. However, systemic changes are needed to support implementation 

of healthy eating policies and practices. Supporting educators and cooks through provision of 

opportunities for professional development, partnerships and connections across the industry is 

recommended. This may enable a change in work culture from one that is reliant on individuals and 

personal motivation, to one that fosters a systematic approach involving all staff. Implementation is 

dependent on consistency in practices between the home and ECEC settings. Greater support for 

families is needed to ensure implementation of healthy eating policies and practices are translated into 

improved dietary outcomes in children. 

 

5.10 Conclusion to chapter 

The qualitative study with educators and cooks enhances the understanding of contextual factors 

influencing implementation of healthy eating policies and practices in the ECEC setting. In addition to 

the findings presented in Chapter Four, this chapter informs recommendations for policy and 

practices to address environment and policy level determinants and enhance implementation of 

healthy eating interventions in the setting. Chapter Six will summarise and integrate the findings 

from the scoping review and qualitative studies, their implications, and recommend actions needed to 

improve children’s diets using a systems-based approach.  
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5.12 Supplementary material 

Supplementary file 1: Semi-structured interview guide 

Note: Prompts have been provided to help guide the interview and probe for more information if needed, however, not all prompts will be asked.     

Introduction:  

• Thank you for participating in this interview. Introduce interviewer and their role.  

• In this interview, I want to ask about your expert experience and knowledge as a director/educator/cook and understand what has helped or hindered 

your service to deliver and continue to provide healthy eating activities. 

• The interview will take about 30-40 minutes and will be audio recorded. Your answers will then be written as notes and sent back to you for comment 

and/or correction. The recordings and written notes will be stored securely and used only for the purpose of this study. 

• All information you provide will be confidential and you will not be identified by name in any report.  

• Participation in this interview is voluntary. You are not required to answer any questions that make you feel uncomfortable. You are free to withdraw 

from participation at any stage. 

• By participating, you are telling us you understand what you have read in the participant information sheet and consent to take part in an interview 

and for this information to be used in this study. 

• Please ask questions about anything you don’t understand or want to know more about. Do you have any questions before we begin?  

 



268 

To begin with, could you please briefly tell me about your role in the service? 

• What is your role around food (e.g. preparation, food service, menu planning)? 

• How many years of experience do you have working in early childhood education and care?  

Thank you. I will now move on to some questions that will help us understand what helps or hinders your service to provide healthy eating. 

CFIR Domain  Objectives Interview questions: Educators  Interview questions: Cooks   

Context To identify 

interventions 

currently being 

implemented 

1. Can you tell me about any rules/guidelines, activities 

or projects at your service that support children and 

families with healthy eating? 

• What do you like about it? 

• What do you dislike?  

1. Can you tell me about any rules/guidelines, 

activities or projects at your service that support 

you to provide healthy food?  

a. What do you like about it? 

b. What do you dislike? 

Innovation To identify the 

components of the 

innovation that 

enable and/or 

inhibit 

implementation and 

sustainment of 

nutrition 

interventions.  

2. What features would you need to continue, improve, 

or discontinue the rules, activities or projects?  

Prompts: 

- What would you change and why? What would 

you keep and why?  

2. What features would you need to continue, 

improve, or discontinue the rules, activities or 

projects?  

Prompts: 

- What would you change and why? What would 

you keep and why? 

Inner setting To identify the 

inner setting 

organisational 

barriers and 

enablers to 

implementation and 

sustainment of 

3. How does supporting children and families with 

healthy eating fit within your priorities as an 

educator? 

Prompts;  

- What are the values/beliefs around healthy 

eating?  

3. How does providing healthy food fit within your 

priorities as a cook? 

Prompts;  

- What are the values/beliefs around healthy 

foods?  

4. Tell me about the resources available in your 

service to provide healthy food.  
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nutrition 

interventions.  

 

4. Tell me about the resources available in your service 

to support children and families with healthy eating. 

Prompts: 

- How does the space/layout and equipment at 

your service influence how you support healthy 

eating?  

- How does management or leadership support 

influence how you support healthy eating?  

- What are the incentives or rewards for 

supporting healthy eating at your service. 

- Tell me about any guidance or training you get 

for supporting healthy eating.    

5. What resources do you need to continue supporting 

healthy eating?  

Prompts: 

- How does space and equipment for cooking 

change how you provide healthy food?  

- How does cost/budget change how you provide 

healthy food?  

- How does management or leadership support 

change how you provide healthy foods?  

- What are the incentives or rewards for 

providing healthy food at your service. 

- Tell me about any guidance or training you get 

for providing healthy food.  

5. What resources do you need to continue providing 

healthy eating?  

Outer setting To identify the 

outer setting 

barriers and 

enablers to 

implementation and 

sustainment of 

nutrition 

interventions.  

 

6. Tell me about the things outside the control of your 

service that effect how you support children and 

families with healthy eating? 

Prompts: 

- How has the way you support healthy eating 

been affected by big events (e.g. COVID-19)? 

- How has the way you support healthy eating 

been changed by community values/beliefs? 

- How has the way you support healthy eating 

been changed by community/ external resources 

(e.g. healthy eating apps/programs)?  

- How has the way you support healthy eating 

been changed by external entities (e.g. 

professional networks, community partners). 

7. What external support do you have/would you need 

to continue to support children and families?  

6. Tell me about the things outside the control of your 

service that effect how you provide healthy food?  

Prompts: 

- How has the way you provide healthy food 

been changed by big events (e.g. COVID-19).  

- How has the way you provide healthy food 

been changed by healthy eating policies and 

guidelines?  

- How has the way you provide healthy food 

been changed by community values/beliefs?  

- How has the way you provide healthy food 

been changed by community/ external 

resources (e.g. menu planning apps/ programs)  

- How do you order and shop for healthy foods?  

7. What external support do you have/would you need 

to continue providing healthy food? 
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Close of the interview:  

Is there anything else you would like to add?  

If you experience any discomfort or distress from the interview, please refer to the Participant Information Sheet for support services that you can contact. 

Thank you for participating in this interview today, we really value your insight and appreciate your time. I will email you a summary of the results of this 

study once they are ready if you have requested this in your consent form.  
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Chapter Six: Recommendations for research, policy and practice  

6.1 Thesis aims 

The objective of this research was to investigate how we can improve the translation of early 

childhood nutrition interventions into real world outcomes. To address this complex public health 

challenge, a systems-based approach was used to explore how individual, interpersonal, and broader 

economic, social, physical and political determinants shape children’s diets. This thesis contributes to 

the accumulated knowledge by mapping and synthesising nutrition interventions targeting early 

childhood (children aged 2-5 years) to identify leverage points for strengthening actions. A scoping 

review was used to quantify system determinants most frequently addressed by interventions and 

those priority areas overlooked and understand the impact on children’s diets. The environment and 

policy-level determinants in the Early Childhood Education and Care (ECEC) setting were identified 

as key leverage points for promoting healthy eating. Qualitative methods were used to explore the 

contextual factors influencing policy and practice implementation from the perspectives of early 

childhood directors, educators, and cooks. This informed recommendations for enhancing the success 

of nutrition interventions implemented in the ECEC setting to improve children’s diets. 

6.2 Key findings 

1) Aim One: To map early childhood nutrition interventions and quantify food system determinants 

most frequently addressed and those overlooked 

There is a large body of evidence exploring the impact of nutrition interventions on dietary outcomes 

of pre-school aged children. However, the most effective ways to translate improvements achieved in 

children’s diets at the population-level remains unclear. Chapter Two presented the first scoping 

review, which systematically mapped early childhood nutrition interventions to identify leverage 

points within the food system using the comprehensive Determinants of Nutrition and Eating (DONE) 

framework. The review identified that interventions predominantly focused on individual and 

interpersonal level determinants. The most frequently addressed determinants were related to 

improving parental nutrition knowledge and parent behaviour at the interpersonal level and children’s 
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nutrition knowledge and skills at the individual level. Significant gaps in addressing environmental 

and policy-level determinants were identified in the review. Home food availability and accessibility 

at the environmental level was identified as an important but understudied determinant that should be 

prioritised to improve children’s diets. Additionally, more evidence is needed to address children’s 

food environments particularly the ECEC setting and broader food environment through industry and 

government regulation. A systems approach addressing these gaps is necessary to ensure cohesive 

action across the food system and improve success of interventions in the ECEC setting. For example, 

implementation of multilevel interventions that include both ECEC and home food environment 

components to improve children’s diets.   

2) Aim Two: To synthesise evidence on the impact of early childhood nutrition interventions on 

children’s diets and identify determinants for strengthening action 

In Chapter Three, the scoping review synthesised the evidence on children’s dietary intake outcomes 

mapped to food system determinants addressed by early childhood nutrition interventions. The review 

identified that interventions that target determinants related to children’s nutrition knowledge and 

sensory perception at the individual level were effective at improving children’s dietary intake. 

However, these findings should be interpreted with caution as no formal assessment of study quality 

was undertaken. There is evidence to suggest that studies supporting nutrition education interventions 

are of low quality (1). Studies show that preschool aged children are unable to comprehend the effect 

of healthy foods on health outcomes and cannot use nutrition knowledge to make informed food 

choices (2). Preschool aged children’s eating behaviours are influenced by parent and caregiver 

feeding practices and diets are determined by what and how much food is offered to children by 

parents and caregivers (3, 4). As such, targeting caregivers such as parents and ECEC educators and 

cooks may be more appropriate strategies for influencing children’s diets.  

The evidence for the impact of interventions targeting parental nutrition knowledge on children’s diets 

was mixed, despite an abundance of studies addressing this determinant. Further research to identify 

effective strategies involving parents is warranted, given that parents are primary stakeholders 

responsible for the majority of food provision and feeding. Within the home food environment, 
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healthy food subsidies showed improvements in fruit and vegetable intake, but the evidence was 

mixed. Further research is recommended to identify more effective strategies to reduce the 

consumption of EDNP foods and SSB in the home setting, given the importance of home food 

availability and accessibility identified in Chapter Two. Within the broader food environment, 

manipulating the nutritional composition of meals and snacks provided to children had a positive 

impact on fruit and vegetable intake. This determinant should be leveraged in the ECEC setting such 

as through menu policy guidelines. Moreover, interventions addressing the ECEC food environment 

can improve children’s diets, but the evidence was inconsistent. A key finding identified was the 

paucity of policy-level interventions to embed healthy eating into routine practice in ECEC setting, 

despite most studies being conducted in this setting. Nationally co-ordinated government initiatives, 

such as healthy food subsidies, and food marketing and labelling laws, resulted in a positive impact on 

children’s diets. However, the implementation of these interventions is currently limited to the US and 

Chile. Further research to translate these initiatives in other countries is recommended given the 

potential of these interventions. Findings from the scoping review demonstrate the potential impact of 

environmental and policy-level action to improve children’s diets and further highlights the need to 

strengthen action in these areas.     

As identified in the scoping review presented in Chapter Three, the ECEC setting provides a 

powerful opportunity to reach children and families, promote healthy eating habits, and improve 

children’s diets. While this setting is well-studied, the evidence for impact on children’s diets is mixed 

and there is limited policy-level action to support implementation of healthy eating interventions into 

routine practice. An understanding of contextual factors can aid the development of broader policy-

level action to improve the success of healthy eating interventions in the ECEC setting. To explore the 

contextual factors in the ECEC setting, two qualitative studies were conducted with directors 

(Chapter Four), educators and cooks (Chapter Five). The qualitative approach used in these studies 

allow for in-depth discussion and acknowledges the varying experiences of participants, providing a 

better understanding of the contextual factors influencing implementation (5). 
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3) Aim Three: To explore contextual factors influencing Australian ECEC directors’ decisions to 

implement healthy eating policies and practices in the ECEC setting 

Semi-structured interviews were conducted with twelve directors from centre-based ECEC services to 

understand the contextual factors influencing implementation of healthy eating policies and practices 

(Chapter Four). Thematic analysis revealed that aligning healthy eating policies and practices with 

centre values and goals, such as curriculum requirements, was a facilitating factor. This allowed 

directors to leverage existing work infrastructure and navigate challenges associated with competing 

demands for limited resources within services. There was a mixed response from directors regarding 

staffing levels. Some directors relied on motivated and passionate staff, while others noted broader 

funding and workforce conditions leading to high staff attrition inhibiting continued implementation 

of healthy eating policies and practices. External partnerships with Local Health District Health 

Promotion Services as part of the Munch & Move initiative supported directors with menu planning 

and healthy eating resources. However, directors emphasised a lack of engagement with external 

networks beyond their partnerships with local health promotion services. ECEC directors articulated 

that external pressure and unrealistic expectations from guidelines and parents were barriers for 

implementing healthy eating policies and practices. For instance, directors felt that guideline 

requirements for red meat and vegetables did not align with their priorities around managing food 

allergies, fussy eating and reducing food waste. Furthermore, directors highlighted inconsistent 

healthy eating practices at home as a factor inhibiting the success of the implementation of healthy 

eating practices in the ECEC setting. Directors recommended multisectoral partnerships between 

regulatory bodies, local government councils, and health services to support implementation given the 

competing priorities and availability of resources. ECEC directors also advocated for investments in 

the workforce to reduce staff attrition and foster local champions to lead implementation. While 

healthy eating policies and practices aligned with internal goals and values, there were many 

competing priorities within the ECEC setting inhibiting implementation. Findings from the study 

highlight the need for supportive partnerships and work conditions to increase implementation of 

healthy eating policies and improve children’s diets.  
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4) Aim Four: To explore contextual factors influencing the implementation of healthy eating policies 

and practices from the perspectives of Australian early childhood educators and cooks  

Chapter Five described the experiences of early childhood educators and cooks who play pivotal 

roles in the delivery of healthy eating policies and practices. Most participants were confident and 

committed to implementing healthy eating policies and practices. However, not all educators and 

cooks shared the same goals and values around healthy eating. The implementation of healthy eating 

practices was dependent on educators and cooks personal motivation and experience. Trust from 

directors, along with the autonomy to implement healthy eating policies and practices, was identified 

as important enabling factors. Differences in the perspective regarding roles and responsibilities for 

implementing healthy eating policies and practices were observed among participants. There were 

also inconsistencies between the home and ECEC environment which inhibited the success of 

implementation. Additionally, educators and cooks described inadequate sector support for delivery of 

healthy eating practices. There were insufficient opportunities for nutrition professional development 

and networking across the sector. Beyond partnerships with Munch & Move, parent and community 

networks were identified as important but lacking.  

Findings from this study highlight the need to address outer setting, systems-level factors to enhance 

implementation of healthy eating policies and practices. Key recommendations include the provision 

of professional development initiatives to build workforce capability for delivering healthy eating 

policies and practices. This involves better training and orientation practices before entering the 

workforce as well as opportunities for ongoing professional development. Stronger work 

infrastructure such as internal networking opportunities and organisation of tasks and responsibilities 

related to healthy eating through centre nutrition policy may be necessary to foster collaboration 

between educators and cooks to implement healthy eating practices. Programs to support families are 

also recommended to enable consistent implementation of healthy eating practices across the home 

and ECEC setting. Further research is warranted to understand the contextual factors between for-

profit and not-for-profit service types to inform tailored support. It is acknowledged that the sample of 

educators and cooks who volunteered to participate in the study were confident in their capabilities to 
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implement healthy eating practices and were all located in advantaged areas. Additional research with 

educators and cooks from ECEC services located in disadvantaged, rural and regional areas may 

improve transferability of the evidence and provide a better understanding of the wide range of 

contextual factors that need to be addressed. 
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6.3 Implications of findings for future research, policy and practice 

6.3.1 Overall implications of the research findings 

5) Aim Five: To integrate the evidence from Aims One to Four and make recommendations for 

strengthening action to improve the diets of children aged 2 to 5 years 

This thesis highlighted the need for policy-level action within the ECEC setting and identified 

leverage points to improve implementation and translation of nutrition interventions into real-world 

outcomes on children’s diets. The World Health Organization (WHO) has developed a toolkit to guide 

best practice standards related to healthy eating, physical activity, and safe sleep in ECEC settings. 

The toolkit recommends countries should demonstrate strong leadership, allocate adequate resourcing 

and financing, provide opportunities for multisectoral partnerships, build workforce capability, and 

use evidence to shape policy and practice at both national and subnational levels (6). This research 

identified there were insufficient opportunities for partnerships, nutrition education and training, and 

resourcing and financing to meet healthy eating standards. Additionally, there was inadequate 

guidance to implement the healthy eating standards outlined in the National Quality Standards at the 

national level. Beyond the ECEC setting, interventions to improve home food availability and 

accessibility and regulate unhealthy food marketing directed at children are needed to support families 

and ensure consistency between home and ECEC food environments. Addressing and incorporating 

these policy-level actions within a systems approach is essential to support the effective 

implementation of healthy eating interventions in ECEC settings. 

 

6.3.2 Multisectoral partnerships 

This research highlights the need for multisectoral partnerships to address fragmented systems of 

support. The findings from the qualitative studies with directors, educators and cooks highlighted a 

complex environment with competing demands and competing priorities for available resources. 

These findings are consistent across the Australian context (7). Implementation of healthy eating 

interventions may be more likely to succeed if these complexities are considered. Multi-component 
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interventions provide opportunities to meet multiple curriculum requirements to better align with 

ECEC priorities and fit within existing systems to facilitate implementation (8). Strengthening 

connections between healthy eating practices and the outcomes outlined in the Early Years Learning 

Framework is recommended to bring food and nutrition to the forefront of planning. This may 

improve alignment with ECEC service priorities, given the emphasis on meeting the NQS, and help to 

alleviate the increasing demands for time and resources. Strategies to strengthen connections include 

integrating healthy eating with social and emotional learning, connection to community, and 

recognising cultural diversity (9, 10). 

Improving the impact of multi-component evidence-based interventions requires multisector support 

that aligns with the competing demands of services. This provides a coordinated approach to support 

ECEC services in meeting priorities around food and nutrition such as supporting the local food 

system, community connections and meeting government guidelines and standards (Chapter Four). 

In the states and territories that currently provide state-wide support for healthy eating, initiatives are 

delivered by local health departments or not-for-profit organisations funded by state governments 

(11). As such, multisector partnerships at the subnational state and local level are necessary. For 

example, in NSW implementation support from local health services through the Munch & Move 

initiative was identified as an important facilitator for menu planning and healthy eating resources 

(Chapter Four and Chapter Five). In addition to Munch & Move, stronger relationships with local 

councils could benefit implementation given their connections with community organisations. Local 

councils play an essential role as intermediaries linking national government and communities and 

have previously been identified as key stakeholders for improving child health and wellbeing (12). 

Additionally, Australian local councils play an important role in managing the local food system and 

have policies and programs to enforce food safety regulation, promote local food production and 

provide safe drinking water, reduce food waste, and educate the community on food system issues 

(13, 14). Local councils are ideally placed to support the ECEC sector and may already have existing 

relationships with services to implement composting and recycling initiatives (Chapter Four). In 

Australia, some published examples describe partnerships where local councils have installed 
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vegetables gardens, worm farms, and compost bins in ECEC services, as well as partnerships to 

establish local community gardens (14). However, there is limited evidence on the effectiveness of 

these partnerships in improving children’s dietary outcomes. Further research is warranted to examine 

their impact and assess whether partnerships between local council and ECEC services are a feasible 

strategy for promoting healthy eating. Furthermore, directors and educators highlighted benchmarks 

and learning outcomes outlined by the NQF as important factors influencing planning and delivery of 

healthy eating policies and practices. Governing bodies have been identified as key stakeholders 

necessary for strong leadership and ongoing sustained implementation of healthy eating interventions 

in the ECEC setting (15). In Australia, there are different regulatory authorities across each state and 

territory that administer the NQF and approve and lead the quality rating of services, usually managed 

by each state and territory’s education department. As such, the education sector plays an important 

role in supporting ECEC services. 

Findings from this research suggest recommendations for stronger collaboration between regulatory 

authorities and government sectors including education, health, and local councils to support ECEC 

services. Feasibility of a state-wide government funded healthy eating service that brings together 

these key stakeholders to support ECEC services could be explored in jurisdictions without current 

healthy eating support. Findings from this thesis highlight key elements that would make such a 

service more effective, namely, a directory to assist directors with locating resources related to healthy 

eating information and providing opportunities for professional development and funding (Chapter 

Four). The proposed initiative can also support ECEC services to identify and facilitate external 

networks such as partnerships with local community gardening organisations to support ECEC 

services to build fruit and vegetable gardens (Chapter Four). Additionally, the initiative should 

include opportunities for ECEC services to connect with other services such as online discussion 

boards to foster a ‘community of practice’. Findings from Chapter Five emphasise that these 

opportunities are particularly relevant for cooks who felt alone and isolated in their roles. For 

instance, as part of the web-based nutrition education resource Supporting Nutrition for Australian 

Childcare (SNAC), an online forum was included to increase the sense of community among ECEC 
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staff. It was found that the online forum increased shared emotional connection between members  

(16). Further research using a system-based approach is necessary to develop these partnerships and 

identify subsequent actions. For instance, the ‘CONNECTS-Food’ system map was developed to 

identify the key factors influencing primary school children’s diets in the UK and identified potential 

actions, interventions and policies (17). This approach involved workshops with key stakeholders 

using a group model building approach and has been used to co-design resources for schools. 

Research applying this in the ECEC setting in the Australian context is recommended. 

 

6.3.3 Professional development and sector support to build workforce capability 

This research highlighted the lack of access to education and support for educators and cooks needed 

to implement healthy eating interventions in the ECEC setting. Findings from the scoping review 

presented in Chapter Three showed that provision of staff training in the ECEC setting had positive 

impacts on children’s dietary outcomes. However, educators and cooks reported limited opportunities 

for nutrition education before entering the workforce, leaving many feeling unprepared and 

overwhelmed (Chapter Five). Furthermore, professional development opportunities to enhance 

nutrition knowledge and skills once entering the workforce were scarce. Directors were committed 

providing healthy eating training to their staff but found limited access to affordable opportunities 

(Chapter Four). This is consistent with cross-sectional evidence that healthy eating training remains 

poorly implemented in ECEC services across Australia (18, 19).  

Currently in Australia, educators must complete a Diploma of Early Childhood Education and Care, 

or a Certificate III in Early Childhood Education and Care program. ACECQA requires qualifications 

to include curriculum content to support educators to “promote and provide healthy food and drinks” 

(20). However, the extent to which this content is delivered in practice remains inconsistent. A 

qualitative study with Australian early childhood education and care staff found that while most 

participants receiving training about menu planning and food safety, there was minimal coverage of 

basic nutrient concepts and healthy feeding practices such as positive role modelling and managing 
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fussy eating (21). In another study with Australian educator’s, discrepancies were noted between 

perceived knowledge and observed practices, particularly around feeding practices (22). Although 

cooks and chefs are often responsible for menu planning and food preparation, there are no nutrition 

training requirements for cooks and chefs in the ECEC setting (23). Consistent with other Australian 

studies, directors, educators and cooks often relied on personal knowledge, experiences and interest 

when implementing healthy eating practices (23, 24). However, personal beliefs do not always align 

with evidence-based best practice guidelines (24). Increasing access to nutrition education and 

training is essential considering the differences in nutrition training prior to entering the workforce 

between educators and cooks and the reliance on personal nutrition experiences.  

In Chapter Four, directors recommended online training modules to support staff nutrition 

knowledge and skills. Establishing a system for professional development using technology may be a 

cost-effective way for wide-scale implementation of nutrition education across the sector. Research 

findings from the Support Nutrition Australian Childcare (SNAC) program implemented in Australia 

demonstrated that online professional development and resources improved nutrition knowledge and 

confidence about adequate food group serving sizes (25). Additionally, online menu planning tools 

have shown to be effective at improving menu adherence to dietary guidelines and improvements in 

children’s dietary outcomes (26). The development of a national, government-funded online learning 

module for ECEC staff is recommended to address insufficient nutrition education and training 

opportunities, similar to initiatives implemented in the aged care setting. The Improving Food in Aged 

Care through Education and Training program is a free nutrition education and training for aged care 

chefs and cooks provided by the Australian Government Department of Health and Aged Care (27). In 

addition to online learning modules, the initiative also provides state level training hubs that bring 

together cooks and chefs working in aged care, a 12-month trainer mentor program, and online 

professional community. However, alignment of food provision guidelines between Australian states 

and territories is required prior to the implementation of national modules in the ECEC setting. 

Currently, food provision guidelines specify that 50% of children’s daily intake, based on the 

Australian Dietary Guidelines 2013, should be provided in care in most jurisdictions except the 
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Northen Territory where no information is provided (28). However, the guidelines vary in number of 

serves of fruit, meat and dairy food groups that should be provided to children while in care (28). This 

may be due to the differences in parameters, such as reference age groups, used to determine the 

number of serves while in care. Notably, the largest differences in the guidelines relate to 

recommendations for whether EDNP foods can be included on the menu and how often EDNP foods 

such as Milo, ham, bacon, and sausages can be included on the menu (28). In NSW, Tasmania and 

Victoria it is specified that EDNP foods should not be included on the menu, while Queensland and 

South Australia allow some EDNP foods to be offered (28).  

Findings from the qualitative studies presented in Chapter Four and Chapter Five suggest a 

multimodal approach may be beneficial as directors, educators, and cooks had preferences for both 

online and more tailored face-to-face support. Evaluation of the Learning, Eating, Active Play, Sleep 

(LEAPS) professional development program for early childhood educators in Queensland showed an 

improvement in knowledge of nutrition guidelines and intention to engage with parents and children 

(29). The intervention involved online reading and face-to-face professional development. For 

instance, online learning modules which can be easily accessed and support services in staff 

orientation, can be delivered in conjunction with existing government funded state-wide services such 

as Munch & Move to provide tailored face-to-face support. A co-design approach to develop ECEC 

sector professional development may support feasibility, acceptability, and efficacy of implementing 

online learning modules in the Australian context (30).  

 

6.3.4 Collaborative partnerships with families 

Chapter Two and Chapter Three highlighted inconsistent evidence on the impact of interventions 

targeting parental nutrition knowledge and skills on children’s diets, despite being the most frequently 

addressed determinant. In a Cochrane review of healthy eating interventions, parent nutrition 

education alone had little to no impact on children’s fruit and vegetable intake (1). However, there is 

promising evidence supporting multicomponent ECEC-based interventions involving parents are 
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associated with improved nutrition behaviours in children (31). Global, national and state-level 

guidelines emphasise the importance of working with families and engaging parents with healthy 

eating (6, 32, 33). Findings from Chapter Four and Chapter Five revealed that directors, educators, 

and cooks acknowledged the importance of partnerships with parents, but cited challenges with 

engaging parents and meeting the conflicting expectations of parents versus guidelines. Challenges 

with engaging parents in healthy eating and parental expectations in the ECEC setting have been 

described in previous studies. Organisational factors that support high parent engagement with healthy 

eating include a centre culture that fosters parent engagement and that prioritises collaboration with 

parents rather than working for families, low staff turnover, practices for fostering communication 

amongst staff and parents, and having strong relationship with parents (34). Although communication 

is an important factor for engaging parents, ECEC providers reported multiple barriers to 

communicating with parents, including lack of time from both ECEC staff and parents, lack of staff 

confidence and skills to discuss nutrition without upsetting or offending parents, and limited access to 

resources (35). Differences in parent and ECEC provider perspectives of the challenges parents face 

in promoting healthy eating may be a further barrier to communication (36). 

ECEC-based interventions should aim to support partnerships with families and remove barriers to 

communication. Further professional development for ECEC staff to increase their confidence to 

address and engage with parents may be effective (29). Additionally, findings from interviews with 

directors presented in Chapter Four suggest a need for more resources to support first time parents. 

Given the discrepancies between ECEC and parent perspectives of healthy eating challenges, further 

research with both ECEC staff and parents to identify relevant topics is recommended. Broader policy 

and environmental actions are also recommended to foster collaboration between ECECs and 

families. Organisational policies to strengthen a culture of working with families, effective workflows 

to enable strong communication between staff within ECEC services, and strong relationships 

between ECEC services and parents are factors to facilitate high engagement from families (37). 

In Chapter Four, directors also identified a need for interventions involving parents in the home 

setting. A systematic review of ECEC-based interventions involving parents found that interventions 
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actively involving parents through parent participation components, and parent-delivered activities 

were associated with greater improvements in children’s eating behaviours (31). For example, Health, 

Exercise, Nutrition for the Really Young (HENRY) is an obesity prevention program that has been 

delivered at scale in the UK for over ten years, providing support to parents and caregivers and 

training to upskill the ECEC workforce. The program and training components have increased both 

staff knowledge and confidence in having challenging conversations with parents and has 

demonstrated improvements in children’s dietary outcomes (38). National childcare programs such as 

the Child and Adult Care Food Program (CACFP) in the US which also provide nutrition education to 

parents, show less perceived barriers and as such may be in a better position to implement healthy 

eating interventions and adhere to nutrition standards (39). Translation of a similar program in the 

Australian context warrants further research. There are opportunities to strengthen parent partnership 

and address the disconnect between settings by building on existing state government support service 

such as Munch & Move in NSW and the Healthy Eating Advisory Service in Victoria, Australia. Given 

the emphasis on collaborative partnerships between ECEC and families, further investigation of how 

to address the interactions between parents and determinants in the ECEC setting should be explored.  

 

6.3.5 Strengthening nutrition guidelines and policy 

Findings from the scoping review presented in Chapter Three found that interventions manipulating 

the nutritional composition of foods provided to children were effective in improving dietary 

outcomes. These interventions included substituting high energy meals and snacks and increasing 

portion sizes of fruit and vegetable offered in the ECEC setting. This emphasises the importance of 

adopting nutrition guidelines to define the number of food group serves required to meet children’s 

nutritional needs across the ECEC setting. However, the evidence suggests menu compliance with 

nutrition guidelines is low. An analysis of menus from long day care centres in NSW found no 

services were compliant with the recommended serves for vegetables and most services were not 

compliant with recommended number of serves for meat, fruit, breads and cereals, dairy, and 

discretionary foods (40). Services that received training and support for menu planning were more 
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likely to have higher menu compliance (40). In Chapter Three, interventions addressing the ECEC 

food environment to improve menu compliance showed mixed outcomes on children’s diets. Findings 

from the qualitative studies presented in Chapter Four and Chapter Five suggest that government-

endorsed Caring for Children nutrition guidelines, in conjunction with implementation support from 

the Munch & Move initiative were facilitating factors for menu planning in the context of NSW.  

Additionally, findings from Chapter Four indicate that the implementation of healthy eating 

practices beyond menu planning, such as creating supportive mealtimes and implementing healthy 

eating learning experiences, was largely informal and not embedded into formal policy. It was noted 

that centre nutrition policies did not include details for healthy eating learning experiences and as 

such, these experiences occurred sporadically. A cross-sectional study of centre-based ECECs in 

Victoria, Australia found that although centres had written nutrition policies, many showed weak 

language and lacked comprehensiveness and strength (41). Evidence suggests that implementation 

support to develop comprehensive and well-defined nutrition policies that are tailored to the specific 

context of individual centres is a key enabler in fostering healthy food environments in the ECEC 

setting (7).  

Findings from Chapter Five suggest there are differences in healthy eating practices between ECEC 

services and that further guidance from regulatory authorities is needed to ensure consistent 

implementation of healthy eating standards across the ECEC sector. Strengthening the NQS through 

the implementation of comprehensive nutrition best practice standards may enhance the consistency 

of healthy eating practices across service types. However, the introduction of additional standards and 

guidelines should be accompanied by adequate support to ensure feasibility and effectiveness. 

Directors, educators, and cooks expressed concerns about the feasibility of nutrition guidelines in 

NSW, commenting on the lack of acknowledgement of the complexities within the ECEC setting 

(Chapter Four and Chapter Five). Implementation support to operationalise nutrition standards 

should consider key contextual factors identified in Chapter Four and Chapter Five. For example, 

supporting resources and professional development for ECEC staff and parents should include 

strategies to manage food waste, budget constraints, allergy management, cultural diversity, and 
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challenges with fussy eating. It is acknowledged that the sample sizes in these studies were small and 

as such, future research with more diverse samples is recommended to understand differences in 

contextual factors. It is important to explore a wide range of experiences considering the diversity of 

the ECEC setting with variations service delivery in centre-based and family day care, food provision 

methods, and level of healthy eating support across jurisdictions. 

 

6.3.6 Allocating adequate resourcing and financing 

The studies presented in this thesis contribute to the growing body of evidence supporting an 

increased investment in the ECEC setting to ensure children have access to high-quality education and 

care. This includes investments to foster supportive environments that make healthy food and drinks 

the easy choice for children and families. The findings from the qualitative studies presented in 

Chapter Four and Chapter Five emphasise the need for the allocation of financing and resources to 

promote opportunities for educators and cooks to engage in healthy eating professional development. 

Although not all centres were restricted by budget, directors revealed that cost of living challenges 

were influential factors in planning and implementation of healthy eating policies and practices. 

Directors prioritised resources to cover the increasing cost of food, mandatory training, and staff 

wages. Providing healthy eating learning experiences for children and healthy eating training for staff 

was considered extracurricular and not always prioritised. The challenges of promoting food and 

nutrition identified in the studies included in this thesis are consistent with challenges identified in the 

ECEC setting globally. In England, key stakeholders, including ECEC providers, managers, and 

researchers, reported that the early years sector was insufficiently consulted, undervalued, and 

chronically underfunded (42). In the US, educators described inadequate infrastructure, funding, and 

time to promote healthy eating for children (43). 

Furthermore, the research presented in this thesis reinforces existing literature identifying the need for 

investment in the ECEC workforce. Despite commitment from directors, educators and cooks, 

implementation of healthy eating practices was inconsistent and dependent on staff capacity. 
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Attracting and retaining early childhood educators continues to be a challenge across the Australian 

ECEC sector (44). Emotional exhaustion from increasing demands and inadequate support, poor 

satisfaction with pay and benefits, lack of sense of belonging and connection, and poor health and 

wellbeing can contribute to educators’ intention to leave the industry (45, 46). Burnout and poor 

health and wellbeing of educators have been well studied, however, there is limited evidence 

describing the health and wellbeing of cooks in the ECEC setting. In Chapter Five, cooks reported 

feeling undervalued, disconnected from the rest of the industry, and overwhelmed by increasing 

demands around menu planning and food provision. As such, further research to explore the 

professional wellbeing of cooks is warranted.  

To address underlying workforce challenges and ensure the success of nutrition intervention in the 

ECEC sector, a systems approach leveraging social, economic and nutrition policy is recommended. A 

national approach to recognise the value of ECEC through increases in pay has been identified as a 

key priority to addressing workforce retention and workplace conditions (44). In 2024, the Australian 

government announced a 15% pay increase for the ECEC workforce as part of a grant agreement 

delivered through the Child Care Subsidy System (47). Further investment in the ECEC setting 

through healthy food subsidies is recommended to increase the availability and accessibility of 

healthy foods (Chapter Three). Evidence from the CACFP implemented across the US suggests that 

providing reimbursements to childcare providers for meals and snacks can increase adherence to 

nutrition standards (48). Nutrition assistance programs implemented at the national or state level can 

increase the availability and accessibility of fruits and vegetables and address food insecurity in 

disadvantaged communities, but further research is needed to increase the success of improving 

children’s diets (49).  

Tailored implementation support is recommended with further support needed for services in remote 

or regional area, preschools, and smaller services (19). Findings from the qualitative studies presented 

in Chapter Four and Chapter Five highlight the differences in available resources and funding 

between ECEC services. Some participants identified that profit maximisation strategies adopted in 

for-profit services were barriers to healthy eating, while others from both for-profit and not-for-profit 
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services highlighted greater availability of resources for food and nutrition in these services. This 

aligns with cross-sectional evidence indicating variations in implementation of healthy eating 

practices between for-profit and not-for-profit centres (19). ECEC directors identified barriers for 

smaller services including less flexibility for budget, fewer partnerships and a decreased capacity for 

research to support healthy eating (Chapter Four). Amending underlying issues related to funding 

and resourcing within the sector may increase workforce and sector capacity to improve 

implementation of healthy eating policies and practices. 

 

6.3.7 Beyond the ECEC setting 

Addressing determinants beyond the ECEC setting is necessary to ensure a consistent approach across 

all settings that children interact with. This will also ensure the benefits from successful 

implementation of ECEC-based intervention on children’s diets are not attenuated by external factors.  

 

6.3.7.1 Healthy food subsidies and home food availability and accessibility 

Home food availability and accessibility was identified as a high research priority but there were 

limited studies addressing this determinant as reported in Chapter Two. Most studies addressing 

home food availability and accessibility were contextualised for North America, focusing on healthy 

food subsidies through federal nutrition assistance programs for low-income families. While these 

interventions improved availability and accessibility to fruits and vegetables, the evidence was 

inconsistent regarding its impact on children’s dietary intake (Chapter Three). Social and economic 

policies that address predisposing determinants of household food insecurity and health inequities are 

needed to improve the impact of nutrition policies on home food availability and accessibility (50). 

There was limited evidence for interventions that leverage both social and nutrition policies outside of 

the US (Chapter Three). Similar to the US, Healthy Start is a government nutrition assistance 

program providing healthy food subsidies for low-income families implemented across the UK. In 

2022, the scheme transitioned to digital payments from paper-based vouchers to reduce barriers to 
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registration for the program and increase participation (51). However, these studies were not included 

in the scoping reviews presented in Chapter Two and Chapter Three because they did not assess the 

impact of the interventions on children’s dietary outcomes. There is currently no evidence to show 

that Healthy Start program participation is associated with increased fruit and vegetable expenditure 

(52). It is recommended that increased voucher value, assistance with application, reframing the 

scheme as a child’s right to food and development to reduce stigma, and national leadership to 

improve implementation at the local level may improve impact (51). In Australia, it is estimated that 

between 4% and 13% of the general population experience food insecurity, with children being at 

higher risk of negative effects on academic, social, emotional, and health outcomes (53). Considering 

differences in the food landscape, the effectiveness of nutrition assistance programs targeting young 

children and families in the Australian context requires further exploration. 

Furthermore, inconsistent practices between the ECEC and home food environments was a common 

barrier that emerged from the qualitative studies presented in Chapter Four and Chapter Five. 

Similarly in the Netherlands, childcare managers and workers identified the home setting as an 

important factor shaping healthy nutrition in childcare and described poor dietary habits in the home 

setting (54). A qualitative study conducted in the US found that educators were frustrated at the lack 

of consistency in parent expectations to provide healthy foods in the ECEC setting but not at home 

(55). In England, analysis of the UK National Diet and Nutrition Survey revealed that children 

consumed less energy dense meals, less added sugars, and more fruit when they were with formal 

childcare providers compared to when accompanied by parents (56). In Chapter Four, directors 

suggested healthy eating interventions should include a “hands-on” component for the home setting. 

Findings from Chapter Three identified that educator-delivered nutrition interventions that include 

both an ECEC and home environment component were found to improve children’s diets. As such, the 

home food environment, and the interactions with the ECEC food environment, provides a key 

leverage point for intervention. 

The research in this thesis underscores the need for further research to identify effective strategies for 

reducing availability and consumption of EDNP foods and SSB in the home setting. In the scoping 
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review presented in Chapter Three, the majority of studies that addressed home food availability 

reported no difference on children’s EDNP food and SSB intake. In Chapter Five, ECEC staff 

expressed frustrations at families having discretionary foods such as chocolates available for children 

at pick up. Evidence demonstrates that household food insecurity is associated with higher 

consumption of ultra-processed foods, such as EDNP and SSB, however no significant trends were 

observed for fruit and vegetable intake (57). This may suggest that fruit and vegetable interventions 

are needed for all children universally, in addition to targeted support to reduce EDNP and SSB intake 

in households experiencing food insecurity. 

  

6.3.7.2 Government regulations for unhealthy foods 

Findings from the scoping review presented in Chapter Three identified that interventions targeting 

policy-level determinants reduced consumption of EDNP foods. Consistent with the findings 

presented in Chapter Three, a systematic review of studies that aimed to reduce consumption of 

EDNP foods and SSB found that government level economic interventions are needed (58). Results 

from a systems dynamic model exploring the effect of policy interventions on the prevalence of child 

and adolescent obesity in Australia revealed that a 20% SSB tax was the most promising intervention 

when individually implemented (59). However, implementation of a portfolio of prevention 

interventions were observed to have a synergistic effect and were more effective for sustained health 

improvements compared with single policies (59). 

Findings from the scoping review presented in Chapter Two and Chapter Three contribute to the 

evidence for the need for stronger government regulations to protect children from harmful food 

marketing. Studies examining government regulations such as food labelling and food advertisement 

regulations were scarce, and the only example of implementation was in Chile. The Food Labelling 

and Advertising Law implemented in Chile involves coordinated implementation of a suite of 

interventions across multiple levels including mandated front of package warning labels, restrictions 

in child-directed food marketing, and banning sale or promotion of EDNP foods in the ECEC and 
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school settings (60, 61). Promising results demonstrating improved nutrient intake have been 

observed in pre-school children and the school setting, but further research is needed to evaluate 

efficacy of actions in out-of-school settings (61, 62). Current studies evaluating food retail policies 

such as zoning laws to restrict the supply of unhealthy foods and drinks sold around schools show 

limited effect for improving dietary outcomes (63, 64). In Australia, children are exposed to high 

levels of unhealthy food advertising surrounding schools and on children’s routes to schools (65, 66). 

Research on outdoor food and drink advertising around ECEC settings is underexplored. In a scoping 

review of outdoor food marketing on  eating behaviour and health, only two of 53 studies specifically 

explored the ECEC setting (67). Government regulations to restrict unhealthy food and drink 

advertising in outdoor spaces and government owned assets such as buses and train stations have been 

shown to be feasible, but no studies have reported on the health or economic impacts (68). Currently, 

only two Australian jurisdictions have implemented or plan to implement restrictions. In 2015, the 

Australian Capital Territory Government implemented a ban on unhealthy food and drink advertising 

on government run bus and light rail services (68). From July 2025, the South Australian government 

will implement policies to restrict the advertisement of unhealthy food and drinks on public buses, 

trains, and trams (69). Studies to examine the potential economic implications on revenue generated 

by advertising and health impacts on children’s diets are needed and may provide evidence for 

investment in other states and territories.  

In Australia, there are no government regulations that specifically target and protect children from 

unhealthy food marketing (70). A shift from industry self-regulation to cohesive policy action 

focusing on child-directed food marketing may be an additional measure necessary to improve 

children’s diets. The Food for Health Alliance (formerly Obesity Policy Coalition) recommends a 

government regulatory scheme which applies to all food companies and fast food chains and includes 

the restriction of child-directed advertising on television and other digital media platforms, and 

restricting marketing such as cartoons and characters on packaging of unhealthy products (71). This is 

an important leverage point if we are to meet targets outlined by the Australian National Preventive 
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Health Strategy 2021-2030 to reduce the proportion of children’s total energy intake from 

discretionary foods to less than 20% by 2030 (72). 

 

6.4 Conclusion to chapter and thesis 

Children’s diets are shaped by a complex set of determinants. The comprehensive scoping review and 

qualitative studies conducted as part of this thesis provide a clear and detailed “birds-eye view” of the 

determinants influencing children’s diets. This thesis makes an important contribution to knowledge 

and practice by consolidating the large evidence base and identifying leverage points within the ECEC 

setting and broader food system to improve children’s diets. This thesis demonstrated that programs 

are available to promote optimal diets for children. However, cohesive policy action is needed to 

address contextual factors influencing the implementation of healthy eating interventions to support 

translation into sustained population-level impact. This thesis generated recommendations for key 

policy-level actions to support implementation of healthy eating policies and practices in centre-based 

services. Multisectoral partnerships between regulatory agencies, health, education, and local 

government are recommended to enhance coordinated support for ECEC services. The development 

of online learning modules in addition to state-wide support services is proposed to address the need 

for better nutrition education and training. The development of resources to support communication 

and healthy eating programs is recommended to increase parent engagement and foster collaborative 

partnerships with parents. Detailed food provision guidelines and healthy eating support provided by 

local health services were identified as key facilitators for menu planning in the NSW context. 

Strengthening healthy eating standards by ensuring consistent nutrition guidelines and state-wide 

support is available to ECECs across all jurisdictions in Australia is recommended. However, 

implementation of regulations and guidelines requires investment in the ECEC sector to address 

underlying workforce and funding issues. Beyond the ECEC setting, strategies to improve home food 

availability and accessibility and reduce consumption of EDNP foods and SSB warrants further 

research. The ECEC setting can be leveraged through implementation of multi-component healthy 

eating programs that actively involve educators, cooks, parents and children. This should include 
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social and economic policy to address food insecurity and inequities such as nutrition assistance 

initiatives. Cohesive policy action is recommended to protect children from unhealthy food 

marketing, including national nutrition guidelines restricting provision of unhealthy foods and drinks 

in the ECEC setting and policy to restrict marketing on television, digital platforms including social 

media, and product packaging. A coordinated systems approach to address leverage points identified 

in this research is recommended to optimise synergistic effects. By providing a broader viewpoint, the 

findings from this thesis highlight how determinants of children’s diets are being addressed and how 

recommendations fit together to inform coherent policy action to improve the diets of Australian 

children. 
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Appendix 1.2 Site Specific Assessment  

Sydney Local Health District 
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Appendix 1.3 Email and telephone invitation template  

Email template: for distribution by the Sydney Local Health District Health Promotion Unit 

Dear Munch and Move Team,  

 

You are invited to take part in a research study looking at the factors that help or hinder early 

childhood education and care services to carry out and continue to deliver healthy eating activities.  

The study is being conducted by researchers from the University of Sydney to understand how we can 

change the food environment and policy to better support children’s nutrition, growth, and 

development.  It is being conducted by Jacqueline Chan to fulfil the requirements of a Doctor of 

Philosophy. 

We would like to explore the perspectives of directors, educators and cooks. Participants will be re-

imbursed with a voucher for their time.  

For more information, please see the flyer and participant information sheet attached. Please forward 

and share this with your team.  

Please don’t hesitate to contact jacqueline.chan@sydney.edu.au if you have any questions or you 

would like to arrange a face-to-face meeting at your service to discuss.  

 

Thank you for your time.  

 

Kind regards, 

Munch & Move team  

Health Promotion Unit, Sydney Local Health District  
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Email template: for distribution by the South Eastern Sydney Local Health District Equity and 

Prevention Service 

Dear Munch and Move Team,  

 

You are invited to take part in a research study to help shape nutrition policies and practices in early 

childhood. 

We want to hear from educators and cooks to understand what helps or hinders healthy eating in early 

childhood education and care. Participants will be re-imbursed with a voucher for their time.  

The study being conducted by Jacqueline Chan at the University of Sydney as part of her Doctor of 

Philosophy.  

For more information, please see the flyer and participant information sheet attached. Please forward 

and share this with your team.  

Please don’t hesitate to contact jacqueline.chan@sydney.edu.au if you have any questions or you 

would like to arrange a meeting at your service to discuss.  

Thank you for your time.  

 

Kind regards, 

Munch & Move team  

South Eastern Sydney Local Health District  
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Telephone prompts 

A maximum of two attempts will be made to contact each service. If the service does not answer, the 

investigator will try to call once more at a different time. 

Hi [insert name of ECEC service or staff member], my name is Jacqueline, and I am a PhD student 

from the University of Sydney. I found the contact details for your service through the ACEQA public 

register.  

I am calling to invite you to take part in a research study looking at the factors that help or hinder 

early childhood education and care services to carry out and continue to deliver healthy eating 

activities.  

The study is being conducted by researchers from the University of Sydney to understand how we can 

change the food environment and policy to better support children’s nutrition, growth, and 

development. I am conducting this study to fulfill the requirements of a Doctor of Philosophy.   

We would like to explore the perspectives of directors, educators and cooks. The study will involve a 

30-40 minute one-on-one interview. Participants will be re-imbursed with a voucher for their time.  

Would you be interested in participating in the study and/or sharing the study with your team?  

No Yes 

That is okay, thank you for your time.  

[end call] 

Great! Can I please confirm your email address 

to share the flyer and participant information 

sheet? This will have more information about 

the study.   

Do you have any further questions about the study at this stage?  

Please don’t hesitate to contact jacqueline.chan@sydney.edu.au if you have any questions or you 

would like to arrange a face-to-face meeting at your service to discuss further.  

Thank you for your time.  

mailto:jacqueline.chan@sydney.edu.au
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Appendix 1.4 Participant information sheet 

(Appears on next page)
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Appendix 1.5 REDCap survey and e-consent form 

(Appears on next page) 
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Appendix 2: Scoping review protocol 

Appendix 2.1 Scoping review protocol published on Open Science Framework 

Food system interventions targeting early 
childhood: a systematic scoping review protocol 
 

Jacqueline Chan1,2, Philayrath Phongsavan2,3, David Raubenheimer2,4, Margaret Allman-Farinelli1,2  

1. Nutrition and Dietetics Group, Sydney Nursing School, Faculty of Medicine and Health, The 

University of Sydney, Sydney, New South Wales, Australia  

2. Charles Perkins Centre, The University of Sydney, Sydney, New South Wales, Australia  

3. Prevention Research Collaboration, Sydney School of Public Health, Faculty of Medicine and 

Health, The University of Sydney, Sydney, New South Wales, Australia 

4. School of Life and Environmental Sciences, University of Sydney, Sydney, New South Wales, 

Australia 

 

Review questions 

1. What is the impact of food system interventions on the dietary outcomes in preschool children 

(aged 2-5 years) and how do they map to the determinants of nutrition and eating? 

2. Which system determinants need further research and where are the leverage points within the 

food system for future interventions? 

This study will present synthesised data in two separate manuscripts to report in-depth findings and 

remain within journal publication word limits. The first manuscript will report findings on 

intervention outcomes to answer research question 1 (what is the impact of food system 

interventions?). The second manuscript will report findings from mapping study interventions against 

the DONE framework to answer research question 2 (which system determinants need further 

research?). This change was made as there was a large number of included studies (n=179). No 

expected changes to the study results. 

Searches 

The Joanna Briggs Institute (JBI) methodology for scoping reviews (1) will be used to identify 

published studies for this systematic scoping review.  

An initial scoping search was conducted on SCOPUS and MEDLINE to identify relevant articles, 

keywords and subject headings to inform the development of the full search strategy. A second full 

search will be completed across the following databases: MEDLINE (via Ovid), EMBASE, Global 

Health, The Cochrane Library (Cochrane Database of Systematic Reviews, Cochrane Central Register 

of Controlled Trials (CENTRAL), Cochrane Methodology Register), ERIC, SCOPUS. The search will be 

restricted to studies published in the English language and between January 2000 and to the date 

the searches are run. The searches will be re-run prior to the final analyses and any further studies 

identified will be retrieved for inclusion. The full search strategy will be included in the final scoping 

review publication.  
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The search strategy was changed from searching the reference lists of all included studies to 

systematic reviews only to scan for additional studies not included in our search. The change was 

made as authors used a broad search strategy that captured a large number of studies for inclusion. 

No expected changes on the study results. 

Condition or domain being studied 

Public health nutrition interventions in the early childhood setting that have an impact on eating 

behaviours and diet quality in preschool children (aged 2-5 years).  

 

Participants/population 

Inclusion: Children of preschool age (2-5 years).  

Exclusion: Children at primary school age (over 5 years) or infants and toddlers (under 2 years of 

age), children with clinical conditions or severe comorbidities.  

 

Interventions, exposures  

Food system interventions in the early childhood setting are defined as those targeting preschool 

children (aged 2-5 years) with the aim of improving diet quality. Interventions targeting the external 

food environment, personal food environment (individual, parent and household factors) and 

behaviours of caregivers and children will be included. These are the key determinants that children 

directly interact with within the food system (2).  

Examples include interventions examining industry and government policy; physical environments in 

the retail/commercial, early childhood education and/or community setting; food procurement, 

preparation and feeding practices of parents and caregivers; availability and accessibility of healthy 

foods in the home environment; and eating practices and behaviours in children. Multi-component 

and/or combined healthy eating and physical activity interventions, such as childhood obesity 

prevention studies, will be considered for inclusion.  

 

Comparators/control 

Standard/usual care (children not exposed to any intervention), wait-list control or pre-test 

(baseline).   

 

Types of study to be included 

Inclusion: Studies examining the impact of an intervention including experimental and quasi-

experimental studies will be eligible for inclusion. Additionally, prospective and retrospective cohort 

studies, case control studies, systematic reviews, meta-analyses and umbrella reviews that meet the 

inclusion criteria will be considered for manuscript one.  

Only primary studies will be included in manuscript two. This change was made as study results will 

now be separated into two manuscripts and reviews are not applicable for mapping to the DONE 

framework. No expected changes to study results.   
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Exclusion: Studies with no intervention (e.g. cross-sectional studies) or studies that only report 

qualitative findings.  

 

Context 

Studies conducted in high-income countries (3) with modern food systems similar to Australia will be 

included. Studies in early childhood education, home and community settings will be included. Wider 

settings such as retail/commercial setting will also be included.  

 

Main (primary) outcomes 

Change in dietary intake in preschool children (aged 2-5 years) including food, energy intake, calorie 

and/or nutrients intake, diet quality and food and eating patterns.   

 

Additional (secondary) outcomes  

Parent and carer feeding practices and food provision, perception and preferences, nutrition related 

skills, knowledge and self-efficacy.  

 

Data extraction (selection and coding)  

Study selection  

One researcher will apply eligibility criteria and screen title and abstracts for potentially relevant 

studies. Full texts will be retrieved and screened by two researchers against the eligibility criteria for 

inclusion in the scoping review. Researchers will be blinded to each other’s decisions. The online 

Covidence platform will be used to record decisions.  

Data extraction  

The following data will be extracted from study documents: author, year of publication, and country 

of study, aims/purpose, participant information (study population, sample size, demographics), study 

design and methodology, intervention information (type/strategy, setting, year of study, duration, 

who delivered the intervention), outcomes and determinants of dietary intake addressed. Two 

researchers will independently extract data. If there is any missing data, article authors will be 

contacted for additional information. Extracted data will be recorded in an Excel spreadsheet.  

Any disagreements at each stage will be discussed between the two researchers until a consensus is 

reached. If a consensus is not reached, a third researcher will be involved to decide. 

  

Strategy for data synthesis 

Extracted information regarding determinants addressed by study interventions will be mapped 

against the DONE Framework 2.0 (4) and corresponding outcomes will be synthesised. The DONE 

Framework 2.0 is categorised into four main socio-ecological levels (policy, environment, 
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interpersonal and individual) which are divided into 11 categories (stem-categories) and further 

divided into 51 sub-categories (leaf-categories). 

 

Analysis of subgroups or subsets 

None planned.   
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