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Abstract

Background: A large number of guideline recommendations have been developed by local-, state-
and national-level health organisations available to promote the healthy eating and physical activity
of children attending early childhood education and care (ECEC) settings. However, the evidence
supporting these recommendations is often not well-described. An examination of the current
evidence is needed to support decision-makers to understand and prioritise practices for
implementation.Aim: To describe a novel systematic evidence-mapping process which: i) examines
the evidence-base underpinning ECEC-based healthy eating and physical activity practice elements;
and ii) classifies practice elements according to the World Health Organization (WHO) Standards for
Healthy Eating, Physical Activity, Sedentary Behaviour and Sleep in Early Childhood and Care
Settings to examine alignment with current global guidelines. Methods: We undertook a two-stage,
five-step systematic process. Stage 1 involved identifying the existing ECEC-based guideline
recommendations and randomised controlled trial evidence which evaluated child diet and physical
activity outcomes. Stage 2 involved conducting a secondary data analysis and synthesis of the
evidence underpinning practice elements by: extracting practice elements of RCTs and mapping
these to existing guideline recommendations, where possible, or included these as additional
practices; using vote-counting approaches and a framework to assess the evidence underpinning
each practice element; and, classifying practice elements according to the WHO Standards for
Healthy Eating, Physical Activity, Sedentary Behaviour and Sleep in Early Childhood and Care
Settings. Results: We found 16 healthy eating (e.g. Educators discuss the food served with children)
and 19 physical activity (e.g. Educators embed physical activity into educational activities) practice
elements were assessed as likely beneficial. Most of these mapped to WHO Standard 2: Creating
supportive environments. Seven practice elements were assessed as possibly beneficial, two as
possibly not beneficial and none as not beneficial. There was insufficient evidence to assess 39 practice
elements. Conclusions: This study provides insights into the evidence underpinning practice
elements included in ECEC-based healthy eating and physical activity guidelines, identifies
evidence-based practice elements not included in existing guidelines and highlights opportunities
where evidence can be strengthened.
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Background

Modifiable risk factors, such as poor dietary intake and physical inactivity, are the leading causes
of death and disability from non-communicable diseases.(WHO, 2023) The Global Burden of Disease
study estimates dietary risk factors, including low intake of fruit and vegetables and high
consumption of sugar-sweetened beverages, and physical inactivity were collectively responsible for
12 million deaths and 271 million disability adjusted life years.(Afshin et al., 2019; Xu et al., 2022)

As these risk factors track from childhood into later life,(Garcia-Hermoso et al., 2022; Zheng et
al., 2018) leading health organisations and countries internationally have released preventive health
strategies that support healthy eating and physical activity in young children.(NHMRC, 2013;
Tremblay et al., 2017, WHO, 2003) Early childhood and education care (ECEC) services are one setting
in which population dietary intake and physical activity levels of children can be addressed at a
critical developmental stage. ECEC services are regulated facilities which care for children aged 0-6
years prior to attending compulsory schooling, including long day care, preschools, nurseries,
kindergartens and family day care (also known as family child care homes). In many developed
countries, ECEC services are the primary setting outside of home where young children spend a
significant portion of their time.(OECD, 2023)

Many high-income countries and health organisations have published guidance outlining best-
practice recommendations to create ECEC environments supportive of child diet and physical
activity.(Jackson et al,, 2021) Examples of recommendations include offering a variety of food
awareness/education activities and providing opportunities for adult-led, structured physical
activity.(Jackson et al., 2021) An assessment of the methodological quality of the guidelines indicated
a lack of reporting of how evidence was gathered or used to develop the recommendations.(Jackson
et al., 2021)

Since the release of such ECEC-specific guidelines, there has been growth in high-quality
empirical research evidence in this area.(Lum et al., 2022; Yoong et al., 2023) The examination of this
new evidence is needed to understand and prioritise recommendations for implementation within
the sector, as recommended by the World Health Organization (WHO).(WHO, 2021) The WHO
toolkit, published in 2021, outlines global standards in ECEC settings to support the implementation
of the WHO guidelines on healthy eating, physical activity, sedentary behaviour and sleep in young
children.(WHO, 2021)

Therefore, this study sought to examine this evidence building on the common practice elements
approach which has been used to identify important evidence-based elements for early childhood
development.(McLeod et al., 2017; Garland et al., 2010) This approach seeks to identify shared, active
components across multiple evidence-based interventions, rather than focusing on single branded
programs. Such an approach is intended to promote flexibility for scaling by allowing selection of
components most relevant to the local context and support the development of training and
implementation strategies by focusing on a ‘set’ of universal components. Drawing on systematic
review and randomised controlled trial (RCT) evidence, the aims of this study are to describe a novel
systematic evidence-mapping process which: i) examines the evidence-base underpinning ECEC-
based healthy eating and physical activity practice elements; and ii) classifies practice elements
according to the WHO Standards for Healthy Eating, Physical Activity, Sedentary Behaviour and
Sleep in Early Childhood and Care Settings to examine alignment with current global guidelines.

Methods

Similar to the common practice elements approach, this study employed a two-stage, five-step
evidence-mapping process using secondary data extracted from published RCTs included within
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high quality, contemporary systematic reviews (Figure 1). Due to the nature of this study, ethical
approval was not required, nor sought.

STAGE 1: Identify the existing data

Obtain a list of existing Gather RCTs which examine

guidance to identify specific the effectiveness of ECEC-
practice recommendations for based mnterventions to improve
ECEC child diet or physical activity

STAGE 2: Secondary data
analysis and synthesis of
evidence underpinning
practice elements

Extract practice elements of
RCTs and map to guideline
recommendations

Apply framework to assess the
evidence underpinning practice
elements

Classify practice elements
within WHO Standards to
provide practice guidance

Figure 1. Two-stage, five-step systematic evidence-mapping process to describe the evidence-base underpinning

practice recommendations of existing ECEC-based healthy eating and physical activity guidelines.

Stage 1: Identify the existing evidence base

Step 1: Obtain a list of existing guidance to identify specific practice recommendations for ECEC

We obtained a list of broad practice themes and recommendations based on the results of a
previous systematic review of 38 ECEC-based healthy eating and physical activity guidelines and
policies conducted by the team.(Jackson et al., 2021)

Step 2: Gather RCTs which examine the effectiveness of ECEC-based interventions to improve
child diet or physical activity

We gathered all RCTs captured within the following systematic reviews conducted by the team
examining: i) ECEC-based healthy eating interventions;(Yoong et al., 2023) ii) ECEC-based physical
activity interventions (review of reviews);(Lum et al., 2022) iii) physical activity interventions
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delivered in centre-based ECEC;(Grady et al., 2025) and iv) healthy eating and physical activity
interventions delivered in family day care settings.(Yoong et al., 2020)

Stage 2: Secondary data analysis and synthesis of evidence underpinning practice elements

Step 3: Extract practice elements of RCTs and map to guideline recommendations

Two authors extracted practice elements of healthy eating and physical activity interventions
evaluated in RCTs identified in Step 2. Practice elements were defined as specific individual
components within an intervention or program that contribute to the impact of an intervention (e.g.
providing healthier foods in care; providing opportunity for physical activity). These practice
elements were then mapped to recommendations or broad practice themes from the list identified in
Step 1 by one author (ML) and checked by a second author (LG, HT or AG), with a third author (SLY)
resolving discrepancies. If we were unable to map practice elements to the identified
recommendations or broad practice themes, we recorded these intervention practice elements
separately as “additional practices”.

Step 4: Apply framework to assess the evidence underpinning practice elements

For each RCT, two authors (ML, LG or HT) extracted the direction of effect for the overall
intervention on key dietary and physical activity outcomes, as outlined in a core outcome set for early
childhood obesity prevention.(Brown et al., 2022) For diet, this included diet quality and intake of
fruit, vegetable, fruit and vegetable (combined), sugar-sweetened beverages and discretionary food
(i.e. less healthy foods that are typically high in sugar, salt and saturated fat). Physical activity
outcomes included total physical activity, moderate-to-vigorous physical activity, sedentary
behaviour and energetic movement (measured by counts and steps).

To assess the evidence underpinning practice elements, we used a vote-counting approach
consistent with Synthesis without Meta-Analysis guidelines.(Campbell et al., 2020) We counted the
number of studies reporting a positive or negative effect on each child diet and physical activity
outcome, based on standardised direction of effects. RCTs were included in vote-counting for a
practice element if they measured a relevant outcome, with each outcome assessed individually.
RCTs could be included across multiple vote-counting analyses (i.e. if the RCT was mapped to
multiple practices and/or reported on multiple outcomes of interest).

Consistent with the approach used previously,(O'Brien et al., 2021) we assessed each practice
element (where three or more studies were available) based on the following categorisation
framework:

a) Likely beneficial: 275% of included primary studies demonstrated positive findings
(regardless of significance) on the examined outcome

b) Possibly beneficial (more evidence needed): 51-74% of included primary studies
demonstrated positive findings (regardless of significance) on the examined outcome

) Possibly not beneficial (more evidence needed): the majority (=50%) of included primary
studies demonstrated negative findings (regardless of significance) on the examined outcome

d) Not beneficial: all included primary studies demonstrated negative findings (regardless
of significance) on the examined outcome

e) No conclusions possible due to lack of evidence: If <2 primary studies examined this
outcome, no conclusions were able to be drawn.

Step 5: Classify practice elements within WHO Standards to provide practice guidance

Lastly, we classified each practice element to one of four global standards outlined within the
WHO Standards for Healthy Eating, Physical Activity, Sedentary Behaviour and Sleep in Early
Childhood and Care Settings.(WHO, 2021) The standards include: Standard 1 — “build children’s
knowledge and skills”; Standard 2 — “provide supportive environments”; Standard 3 — “work with
families/primary caregivers about healthy eating and movement behaviours” and Standard 4 —
“ensure safety”.

Results

Stage 1: Identifying the existing data
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Step 1: Obtain a list of existing guidance to identify specific practice recommendations for ECEC

The list of existing guidance included seven broad practice themes encompassing 36
recommendations for healthy eating and eight broad practice themes encompassing 44
recommendations for physical activity.

Step 2: Gather RCTs which examine the effectiveness of ECEC-based interventions to improve
child diet or physical activity

Overall, 78 RCTs described across 80 manuscripts were obtained; 22 RCTs targeted healthy
eating, 51 targeted physical activity, and 7 targeted both (see Supplementary file for complete
reference list of included RCTs). All included RCTs are briefly summarised in Supplementary Table
1 and have been described in detail in the original review publications.(Grady et al., 2025; Lum et al.,
2022; Yoong et al., 2020; Yoong et al., 2023) The majority of RCTs (n=76, 97.4%) were delivered in
centre-based ECEC and two (2.6%) were delivered in family day care services. All RCTs were
conducted in high- or upper-middle-income countries, with the majority of studies conducted in the
United States (n=29, 37.2%) and Australia (n=16, 20.5%). Sample sizes ranged from 1 to 309 services
and included between 39 and 4,964 children.

Stage 2: Secondary data analysis and synthesis of evidence underpinning common practice
elements

Step 3: Extract practices elements of RCTs and map to guideline recommendations

RCTs provided evidence for 26 healthy eating and 30 physical activity practice elements which
could be mapped to guideline recommendations or themes. None of the RCTs mapped to the
remaining 11 healthy eating recommendations and 14 physical activity recommendations
(Supplementary Table 2 and 3). We also recorded two additional practices: restructuring the
scheduling of play opportunities to promote active play and parent involvement in child physical
activity.

Step 4: Apply framework to assess the evidence underpinning practice elements

Where a study identified from systematic reviews in Step 2 did not report on the effect of the
intervention on any of the outcomes of interest, these studies were excluded from the vote-counting
approach (n=9 for healthy eating (Fitzgibbon et al., 2005; Fitzgibbon et al., 2006; Hu et al., 2010;
Kipping et al., 2019; Lerner-Geva et al., 2015; Nekitsing et al., 2019; Puder et al., 2011; Reyes-Morales
et al., 2016; Zeinstra et al., 2018); n=4 for physical activity (Carroll et al., 2021; Fitzgibbon et al., 2005;
Fitzgibbon et al., 2006; Salazar et al., 2014)).

From 29 RCTs reporting on healthy eating, we categorised 16 practice elements as likely
beneficial, one as possibly beneficial and one as possibly not beneficial, based on our categorisation
framework (Supplementary Table 2). No conclusions could be drawn on the remaining 19 practice
elements due to insufficient number of included RCTs that targeted these.

From 58 RCTs reporting on physical activity, we categorised 19 practice elements as likely
beneficial, six as possibly beneficial and one as possibly not beneficial (Supplementary Table 3). We
could draw no conclusions on the remaining 20 practice elements.

Step 5: Classify practice elements within WHO Standards to provide practice guidance

We classified four healthy eating practices elements within Standard 1; 24 to Standard 2; eight
to Standard 3; and one to Standard 4 of the WHO Standards. We classified 16 physical activity practice
elements within Standard 1; 16 to Standard 2; seven to Standard 3; and seven to Standard 4 of the
WHO Standards. There were some likely beneficial practice elements included across Standards 1, 2
and 3 for both healthy eating and physical activity, and no likely beneficial practice elements for
Standard 4 (see Supplementary Tables 2 and 3).

Discussion

This study applied a systematic process to describe the intervention evidence-base underpinning
healthy eating and physical activity practice elements in ECEC. The majority of practice elements
were categorised overall as likely beneficial, and none were categorised as not beneficial. Two
additional likely beneficial physical activity practices (restructuring the scheduling of play
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opportunities to promote active play; parent involvement in child physical activity) were identified.
Future revision of ECEC guidelines should consider evidence from this review to support the
retainment of existing recommendations and justify the development of new recommendations
supported by evidence. Practice elements mapped across all four WHO standards.

All included interventions were multi-component, as is common in public health research,
therefore, the effectiveness of each practice element in isolation was not able to be directly explored.
Our mapping process categorised evidence based on the proportion of RCTs that included a
particular practice element and reported a positive direction of effect, over all RCTs including that
practice element. Therefore, the beneficial practice elements should be interpreted in the context of a
multi-component intervention rather than as a single intervention strategy. Study designs, such as
factorial-RCTs, are needed to understand the relative benefits of individual practice elements. For
example, Zarnowieki and colleagues outline a multiphase optimisation strategy including a factorial-
RCT that seeks to identify the benefits of changing food provision, curriculum and supportive
mealtime practices in ECEC on child’s vegetable intake, in isolation.(Zarnowiecki et al., 2021) Such
research is important to better inform the development of evidence-based guidelines in this setting.

Our mapping to the WHO Standards(WHO, 2021) identified several likely beneficial practice
elements aligned to Standards 1, 2 and 3, however most practice elements mapped to Standard 4 did
not have sufficient evidence to allow for categorisation. This provides guidance for policy makers,
prevention practitioners and ECEC settings looking to prioritise and implement evidence-based
practices to promote healthy eating and physical activity. Future guideline iterations should also
consider refining recommendations in line with terminology which reflects contemporary
frameworks such as more recent Australian-endorsed guidance (e.g., the Early Years Learning
Framework v2.0(Australian Government Department of Education, 2022) and the National Quality
Standard(Australian Children's Education and Care Quality Authority, 2018)). These frameworks
now emphasise “energetic play” (rather than the earlier focus on “structured physical activity”)
recognising the importance of spontaneous, child-led movement throughout the day. Healthy eating
terminology has also evolved from prescriptive concepts such as “food groups” and “nutrition

Za7i

education” toward more holistic language promoting “food literacy,” “responsive feeding,” and
“positive mealtime environments”. Processes to refine recommendations should also be conducted

with other relevant stakeholders to ensure alignment with current terminology.(Brouwers et al., 2010)

Limitations

The RCT evidence was gathered from existing reviews, with search strategies conducted
between 2019-2022, therefore, an update of these reviews is required to capture the most recent
evidence. These findings only consider the impact on child diet and physical activity outcomes. An
examination including additional relevant health outcomes (e.g. sedentary behaviour, screen time,
cognitive or social and emotional learning outcomes) may provide a more holistic understanding of
the impact of practice elements. We used vote-counting approaches to assess evidence underpinning
practices elements, where each study was given equal weighting. Therefore, sample sizes, specific
effect sizes and study characteristics did not contribute to the result. While additional practices were
captured where possible, the mapping process may also have been limited by the recommendations
identified in the guidelines, which were published between 1999-2020.(Jackson et al., 2021)

Conclusions

This study describes the evidence-base underpinning common practice elements to promote
healthy eating and physical activity in children attending ECEC services. The findings provide
insights into likely beneficial practice elements that may warrant inclusion in future guideline
updates and provides an important decision-making tool for implementation investment for
jurisdictions where ECEC is a key setting for chronic disease prevention efforts.
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