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Indicators for a 24-Hour Movement Behaviour
Report Card in Early Childhood: A Twin-Panel
Delphi Study
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Sam W. S. Wong’®, Derwin K. C. Chan®®, Stephen H. S. Wong®® and The Collaborative Author Group

Abstract

Background The World Health Organization has established recommendations for 24-h movement behaviours
in children under 5 years. Building on the successful knowledge translation model of Active Healthy Kids Global Alliance
Report Cards, this study aimed to develop a similar framework for the early years.

Methods Using a three-round twin-panel Delphi survey (conducted via an online survey between 28 November
2024 and 11 March 2025), expert consensus was sought on indicators and benchmarks for the first dedicated report
card on 24-h movement behaviours for the early years. The experts were identified through a three-step selection
process, which included recognised international projects and networks as well as literature search. In Round 1,
participants evaluated the applicability of 15 initial indicators. In Rounds 2 and 3, they rated the importance of each
indicator, with results from their own panel (Round 2) and the other panel (Round 3) provided to inform their deci-
sions. Qualitative feedback on definitions and benchmarks was systematically reviewed and incorporated. Consensus
was predefined as > 75% agreement, with stability across rounds considered.

Results Of 175 invited experts, 72 (41.1% recruitment rate) from 15 regions participated in Round 1, with 61 (84.7%
response rate) and 56 (77.8% response rate) completing Rounds 2 and 3, respectively. Consensus was achieved for 12
indicators, with definitions and benchmarks refined based on expert inputs. Notably, Weight Status and Motor Profi-
ciency were excluded due to lower agreement.

Conclusions The finalised set of indicators, definitions, and benchmarks provides a robust foundation for creating

a standardised report card for early childhood. The finalised results serve as a critical advocacy instrument to raise
awareness, improve surveillance, facilitate cross-jurisdictional comparisons, and inform policy and public health initia-
tives, ultimately supporting the health and well-being of young children globally.

Key points

Global experts from 15 world regions collaborated to create the first standardised indicators and their benchmarks
for inclusion in dedicated report cards on 24-hour movement behaviours for young children through a struc-
tured consensus process.
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Experts reached strong consensus on 12 indicators, with benchmarks refined to practical implementation.
This new assessment framework enables consistent international comparisons while providing stakeholders
with measurable improvements in early childhood health anddevelopment.

Keywords Physical activity, Sedentary behaviour, Sleep, Consensus, Children

Background

There is ample evidence showing that combinations of
movement behaviours, including physical activity, sed-
entary behaviour, and sleep, are essential for health and
development in the early years [1-3]. The World Health
Organization (WHO) have provided age-specific recom-
mendations on combinations of these movement behav-
iours in a 24-h day for children under 5 years [4]. Similar
recommendations have been developed and employed by
a few countries in recent years [5—8]. However, low com-
pliance with the guidelines have been reported world-
wide [9-11].

To address the global epidemic of physical inactiv-
ity, the WHO advocates a systems-based approach that
engages stakeholders from all relevant sectors to work
together to drive changes in systems, environments, and
policies [12]. A prominent global initiative in this effort is
the development of Active Healthy Kids Report Cards on
Physical Activity, a well-established knowledge transla-
tion model led by the Active Healthy Kids Global Alliance
(AHKGA) [13, 14]. The Report Cards synthesise the best
available evidence across ten common indicators, includ-
ing physical activity, its sub-components, and factors
that influence it, to assess a jurisdiction’s performance
by assigning a letter grade anchored to a harmonised
benchmark to each indicator [15]. Over the past decade,
this model has been successfully replicated in more than
70 jurisdictions worldwide [16-19]. Its demonstrated
impacts include advancing knowledge, capacity building,
network formulation, identification of knowledge gaps,
establishment of partnerships, community advocacy, and
informing policy changes [13, 14].

The Active Healthy Kids Report Cards have historically
targeted children aged 5-17 years, with primary focus
on physical activity-related indicators. While this model
has successfully fostered cross-sector collaboration for
school-aged populations, the 2019 WHO guidelines on
24-h movement behaviours for children under 5 years
[4] create new imperatives for early childhood monitor-
ing. The Report Card model is uniquely positioned to
address this need, providing the practical implementa-
tion structure required to achieve the intended impact of
the WHO guidelines [20]. Recently published evaluations
of the AHKGA Global Matrix 4.0 explicitly identified
the desire to extend this framework to younger children

[21]. However, there has been neither consensus on core
indicators nor evidence-based benchmarks tailored to
this age group defined. This standardisation gap limits
global comparability and weakens advocacy efforts. To
address this gap, our Delphi survey study aimed to sys-
tematically gather expert input and achieve consensus on
indicators and benchmarks for the first dedicated report
card on 24-h movement behaviours for children at their
early years. By synthesising input from geographically
and professionally diverse experts, this study could pro-
duce a resulting framework that balances scientific rigor
with contextual adaptability. The finalised results aim to
serve as both benchmarks for surveillance and a cata-
lyst for policy change, empowering stakeholders to drive
measurable improvements in early childhood health and
development globally.

Methods

Study Design

The Delphi method is deemed appropriate for establish-
ing expert consensus and plays a critical role in devel-
oping evidence-based guidelines for best practices [22].
The Delphi approach has been widely used to achieve
consensus on research priorities in physical activity [23],
physical fitness [24], and specific fitness test batteries
[25]. Accordingly, our study employed this approach and
adhered to the Guidance on Conducting and Reporting
Delphi Studies (CREDES) [22]. Although a single-panel
Delphi approach is efficient to manage and reduces logis-
tical complexity, it may introduce bias and increase the
risk of groupthink [26]. Therefore, a twin-panel approach
was adopted in this study, as it enables cross-validation
of findings between independent panels [24], reduces
group bias, and enhances the robustness of consensus,
particularly when addressing international topics. The
modified Delphi approach was selected because the ini-
tial indicators and benchmarks were informed by prelim-
inary formative work and presented to the panel in the
first round. The study was designed to include multiple
rounds of opinion gathering, with stop criteria defined
as achievement of consensus taking into consideration
a minimum degree of stability among the responses
reached [27]. Respondents were identifiable to the
research team via email addresses but anonymous to each
other. An overview of the Delphi process is illustrated in
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Fig. 1 Flow diagram of twin-panel Delphi process

Fig. 1 and the completed CREDES Checklist is shown in
Additional File 2.

Panel Selection and Recruitment

The experts who have experience in relevant fields were
identified through recognised international projects/net-
works and literature searches.

International Network/Projects

Core team members (or leadership group) from two
international research projects, the Sleep and Activ-
ity Database for the Early Years (SADEY) [28] and the
International Study of Movement Behaviours in the Early
Years (SUNRISE) [29] that focus on physical activity, sed-
entary behaviour, and sleep for children under 5 years
of age, were manually searched. The AHKGA Global
Matrices 1.0 to 4.0 were also screened for potential par-
ticipants. Country/region leaders and co-leaders from
participating jurisdictions that have evaluated evidence
on the early years were included, resulting in 62 experts
from 35 jurisdictions identified.

Literature Searching

This study linked two strings of search terms: #1: age
range: “early year*” OR “early child*” OR “preschool*” OR
“infant*” OR “young child*” OR “toddler*” OR “age*0-
year*” OR “age*-1-year*” OR “age*-2-year*” OR “age*-3-
year*” OR “age*-4-year*” OR “kids’, and #2: outcomes:
“physical activity” OR sedentary OR screen OR sleep OR
play OR exercise OR “movement behavio*” OR “move-
ment guideline*” The literature search was implemented
in Web of Science to identify highly cited researchers,
with the following filters applied: Preprint Citation Index
(excluded — database), Article (document types), publi-
cation in the past ten years (till the search date: July 31,
2024). Papers were eligible for inclusion if they included
at least one of the 24-h movement behaviours in healthy
children under 5 years old, as indicated in the title or
abstract. Conference abstracts, commentaries or studies
involving only children with disabilities or illnesses were
excluded. A total of 5,356 documents were retrieved.
Based on citation metrics, the top 500 highly cited publi-
cations were selected and imported into VOSviewer [30]
for analysis. Co-author selection in VOSviewer identified
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authors with a minimum of five publications. A total of
27 authors were identified, with 85.2% originating from
the United States, Australia, and Canada.

To account for cultural and contextual differences (e.g.,
policy, education) across countries [31], two additional
search strategies were employed to enhance the represen-
tation of researchers from other regions. First, an addi-
tional search in Web of Science was conducted using the
same search terms (#1 and #2) but excluding publications
from these three countries, yielding 2,499 documents.
Second, the China National Knowledge (CNKI) database,
the largest and most comprehensive Chinese-language
literature database, was searched using a similar set of
key terms translated into Chinese. This search retrieved
35 publications. From these, 869 corresponding authors
from 830 publications were identified, and 82 of them,
who had published three or more articles with at least
one publication within the last 3 years, were selected.

After deduplication, the two search strategies yielded
172 experts. Four additional experts were included
through referrals during the first round and one expert
was eventually excluded due to undeliverable email
address. A total of 175 experts were invited to participate
in the first-round survey. These experts were randomly
allocated to two panels, stratified by career status. The
flowchart illustrating the expert selection process is pre-
sented in Additional File 3.

Initial Indicators and Benchmarks
The initial indicators and the benchmarks were deter-
mined using two approaches. First, we extracted the
indicators and benchmarks that have been developed
for children in the early years in the country/region
report cards (n=35) included in Global Matrices 1.0 to
4.0 (https://www.activehealthykids.org/). Eleven indi-
cators were considered as “core indicators” if they were
reported in at least three countries/regions report cards.
These included six behavioural indicators (Overall Physi-
cal Activity, Organised Sport and Physical Activity, Active
Play, Active Transportation, Sedentary Screen Time,
and Sleep), four sources of influence (Family and Peers,
School/Early Childhood Education, Community and
Environment, and Government), and an individual indi-
cator (Obesity/Weight Status). Although this report card
targets 24-h movement behaviours and their influencing
factors, Obesity was initially included given its frequent
reporting in report cards for school-aged children and
adolescents. Two indicators (24-Hour Movement Behav-
iours and Motor Proficiency) that were reported once
were also considered. The benchmarks of these indicators
were extracted from the report card details.

Second, the WHO Guidelines were searched and
identified two additional indicators, Restrained Time
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(regarding sedentary time) and Tummy Time (physical
activity for infants) [4]. In addition, local government
policies related to 24-h movement behaviours in early
childhood were also referred to when developing the
benchmarks for the four sources of influence indicators.
The initial indicators, definitions, and benchmarks that
were presented to the panels in Round 1 are provided in
Additional File 4.

Delphi Surveys

The surveys were developed and administered using
QuestionPro (www.questionpro.com). To evaluate the
clarity and comprehensibility of the questions, a pilot
study was conducted among five project team members
and two external scholars who did not participate in the
main study. No major revisions were required follow-
ing the pilot. The three survey rounds were conducted
between 28 November 2024 and 11 March 2025, with
intervals of 4—6 weeks between each round. Respond-
ents were given up to four weeks to complete the sur-
vey, which was distributed via email. Two mass reminder
emails were sent after one and two weeks, respectively,
followed by a personalised email reminder to non-
respondents after three weeks. All participants who
consented in Round 1 were invited to participate in sub-
sequent rounds. Respondents were not informed of the
existence of other panel until the start of Round 3.

In the first round, participants were provided with
background information on the project, along with
descriptions of the initial indicators, including their defi-
nitions and benchmarks. They were asked to respond to
two key questions: (1) “In your opinion, are these indi-
cators applicable to children aged under 5 years (i.e.,
should be included in the report card on 24-h move-
ment behaviours for this age group)?” and (2) “In your
opinion, what are the additional indicators for the early
years that should be considered but not included above?”
Participants were also invited to provide comments and
suggestions on the initial indicators and benchmarks, if
applicable. For any additional indicators and benchmarks
proposed, an explanatory rationale was requested. Addi-
tionally, participants completed a demographic ques-
tionnaire covering age, gender, country of residence,
education, occupation, and years of professional experi-
ence. Two authors reviewed the feedback and compiled a
list of indicators, incorporating any additional indicators
suggested by at least two experts. Qualitative feedback on
the benchmarks was reviewed and discussed by the pro-
ject team to inform necessary revisions.

In the second round, the respondents were pre-
sented with the revised indicators and benchmarks,
updated based on feedback from their respective panel
in Round 1. They were asked to rate the importance of
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each indicator using a 5-point Likert scale (ranging from
‘1=unimportant’ to ‘5=very important’). Participants
were also given opportunities to provide further com-
ments on the revised benchmarks. The project team
reviewed and discussed the qualitative feedback to deter-
mine whether additional modifications to the definitions
and benchmarks were required.

In Round 3, participants received a cover letter inform-
ing them of the other panel’s responses and a summary
of Round 2 results, including results [mean, median,
standard deviation (SD), interquartile range, percent-
age of respondents rating the indicator as ‘important’ or
‘very important’] alongside anonymised qualitative com-
ments. With this knowledge, they were asked to re-rate
the importance of each indicator using the same 5-point
Likert scale (ranging from ‘1=unimportant’ to ‘5=very
important’). Additionally, given the significant update to
the benchmark for Motor Proficiency following Round 2,

Table 1 Characteristics of the participants
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an extra question related to this indicator was included in
Round 3: “Taking into consideration the lack of currently
available benchmarks, do you agree on including ‘Motor
Proficiency or Gross Motor Skills’” in the report card?”
Responses were collected using a 5-point Likert scale,
ranging from ‘1 =strongly disagree’ to ‘5=strongly agree.
Consensus was predefined as 75% agreement of respond-
ents rating an indicator as ‘4=important’ or ‘5=very
important’ [22, 32].

Data Analysis

The demographic characteristics of respondents in each
round were summarised using means and standard
deviations (SDs) for continuous variables and frequen-
cies (numbers and percentages) for categorical vari-
ables. Quantitative results and qualitative feedback were
reported for each round. To evaluate differences between
the two panels in Round 3, the Mann—-Whitney U and

Round 1 (n=72)

Round 2 (n=61) Round 3 (n=56)

Panel 1 Panel 2 Panel 1 Panel 2 Panel 1 Panel 2
(n=33) (n=39) (n=29) (n=32) (n=26) (n=30)
Age, years, median (range) 48 (33,70) 45 (34,77) 48 (33,70) 44 (34,77) 485 (33,64) 45.0 (35,77)
Gender, female 17 (51.5%) 21 (53.8%) 15 (51.7%) 17 (53.1%) 14 (53.8%) 13 (43.3%)
Country of residence
North America 3(9.1%) 5(12.8%) 2 (6.9%) 4 (12.5%) 2(7.7%) 4(13.3%)
South America 2(6.1%) 3(7.7%) 1(3.4%) 2(6.3%) 1(3.8%) 2(6.7%)
Europe 13 (39.4%) 18 (46.2%) 11 (37.9%) 14 (43.8%) 11 (42.3%) 13 (43.3%)
Africa 4(12.1%) 2(5.1%) 4(13.8%) 1(3.1%) 2(7.7%) 1(3.3%)
Asia 10 (30.3%) 7 (17.9%) 10 (34.5%) 7 (21.9%) 9 (34.6%) 6 (20.0%)
Oceania 1 (3.0%) 4(10.3%) 1(3.4%) 4 (12.5%) 1(3.8%) 4(13.3%)
SES of the country of residence
High-income 22 (66.7%) 27 (69.2%) 18 (62.1%) 22 (68.8%) 18 (69.2%) 21 (70.0%)
Middle-income 7 (21.2%) 12 (30.8%) 7 (24.1%) 10 (31.3%) 7 (26.9%) 9 (20.0%)
Low-income 4(12.1%) 0 4 (13.8%) 0 1(3.8%) 0
Highest Degree
PhD 31 (91.2%) 39 (97.5%) 26 (89.7%) 32 (100.0%) 23 (88.5%) 29 (96.7%)
Masters 3(8.8%) 1 (2.5%) 3(10.3%) 0 3(11.5%) 1(3.3%)
Current occupation®
Clinical/health care provider 3 4 3 2 2 2
Scientist/researcher 32 36 28 31 25 29
Research manager/research assistant 1 0 1 0 1 0
Year of working experience
<5 2 (6.1%) 4(10.3%) 2 (6.9%) 4 (12.5%) 2(7.7%) 4(13.3%)
6-10 4(12.1%) 5(12.8%) 4(13.8%) 5(15.6%) 3(11.5%) 2 (6.7%)
11-20 18 (54.5%) 16 (41.0%) 15 (51.7%) 12 (37.5%) 13 (50.0%) 13 (43.3%)
21+ 9(27.3%) 14 (35.9%) 8(27.6%) 11 (34.4%) 8(30.8%) 11 (36.7%)

Data are n (%) unless specified

" Non-single-choice question. SES: Socioeconomic status
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the Kolmogorov—Smirnov (K-S) Z tests were conducted.
The changes in expert opinions across the two rounds
were assessed by comparing the percentage of agree-
ment between Round 2 and Round 3, supplemented by
Wilcoxon signed-rank tests to analyse shifts in rating
distributions.

Results

Participants’ Characteristics

Among the 175 experts invited via email, 72 agreed to
participate (41.1% recruitment rate). The participant
flow is illustrated in Fig. 1. In Round 2, 61 experts com-
pleted the survey (84.7% response rate), and in Round
3, 56 experts participated (77.8% response rate). A total
of 50 experts (Panel 1: n=24; Panel 2: n=26) com-
pleted all rounds of the survey. Table 1 summarizes the
demographic and professional characteristics of the
respondents in each round. Slightly more than half of the
participants were female at recruitment. Respondents
were geographically diverse, representing 79% regions
(15 out of 19) as defined by the United Nations geo-
scheme, with the majority residing in Europe and Asia.
Over 60% of participants were employed in high-income
countries, and the majority were affiliated with academic
institutions. While the two panels were generally com-
parable, Panel 2 included a higher proportion of experts
with over 20 years of professional experience compared
to Panel 1 (35.9% vs 27.3%).

Delphi Results

In Round 1, 71 respondents provided feedback on the
applicability of the 15 initial indicators for the early years
and their recommended inclusion in the report cards
(see Additional File 4). Weight status (73.2% agreement)
was the only indicator that did not meet the 75% thresh-
old for inclusion. Inter-panel agreement was high for
most indicators, except for Restrained Time and Motor
Proficiency; however, both indicators still achieved over
75% agreement for inclusion (details provided in Addi-
tional File 5). Based on qualitative feedback, three major
adjustments were made: (1) Overall Physical Activity and
Tummy Time were consolidated into a single indicator,
(2) Organised Sport and Physical Activity was renamed
to Structured Physical Activity, and (3) the age range was
revised to include children under 5 years, in alignment
with the WHO guidelines, despite the recognition that
5- and 6-year-olds are considered preschoolers in several
countries. In addition, definitions and benchmarks for
the indicators were refined to enhance consistency and
clarity, incorporating expert suggestions. Notable revi-
sions include: (1) the addition of a benchmark requiring
30 min of moderate-to-vigorous physical activity for chil-
dren aged 1-2 years under the Overall Physical Activity
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indicator, (2) the removal of the phrase “competitive and
contest-based” from the Structured Physical Activity defi-
nition, (3) clarification of definition for Restrained Time,
(4) the inclusion of a peer support-related benchmark
for Family and Peers, (5) the recommendation to use the
Health-Enhancing Physical Activity (HEPA) Policy Audit
Tool Version 2 [33] for grading the Government indica-
tor, and (6) revision of the Motor Proficiency benchmarks
to reflect the potential use of normative values for motor
skills among 3-to-4-year-olds, which are currently under
development by an international project [29].

In the second round, 61 responses were received. The
ratings between the two panels were consistent across
all indicators (Additional File 6). While all indicators
achieved over 80% agreement across the entire sample,
Structured Physical Activity and Restrained Time received
comparatively lower rating scores; agreement for these
two indicators in Panel 2 fell slightly below 80%. Quali-
tative feedback was carefully reviewed by the project
team to further refine the definitions and benchmarks.
As a result, the requirements of 30 min of moderate-to-
vigorous physical activity for children aged 1-2 years was
removed from the Overall Physical Activity indicator.
Additionally, it was recommended that a simple average
approach be used for indicators with multiple bench-
marks. Where appropriate, country-specific examples
were incorporated into the definitions of certain indica-
tors (e.g., Structured Physical Activity) to accommodate
cultural differences. Feedback from the international pro-
ject [29] indicated that normative values for motor skills
would not be available in time for the development of
the report cards in the near future. As a result, the lack
of well-established benchmarks for Motor Proficiency was
explicitly acknowledged and clearly stated in the revised
benchmarks following Round 2.

In the third round, all indicators met the 75% agree-
ment threshold for inclusion, except for Motor Profi-
ciency (Table 2 and Additional File 7). Given the lack of
well-established benchmarks for this age group, less than
75% of the respondents (65.3% of panel 1 and 73.3% of
panel 2) agreed or strongly agreed to recommend Motor
Proficiency in the early years report cards. The median
and rating distributions between the two panels were
not significantly different; however, agreement for Struc-
tured Physical Activity and Restrained Time as ‘impor-
tant’ or above fell slightly below 75% in panel 1 (73.1%)
and panel 2 (73.3%), respectively. Ratings remained stable
between Round 2 and Round 3 for all indicators except
Motor Proficiency, for which agreement was 72%, and the
proportion of experts rating this indicator as ‘important’
or above declined from 90% in Round 2 to 74% in Round
3 (Table 3). After reviewing the qualitative feedback,
the project team decided to exclude Motor Proficiency.
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Table 2 Comparisons of ratings between two panels in Round 3 (n=56)

Indicators Median (IQR) % Very important+Important
Panel 1 (n=26) Panel 2 (n=30) p value Panel 1 (n=26) Panel 2 (n=30)

Overall Physical Activity 5(0) 5(0) 0.193 100.0 100.0
Structured Physical Activity 4(2) 4(1) 0.142 73.1 90.0
Active Play 5(0.25) 5(0) 0.782 100.0 100.0
Active Transportation 4 (1) 45(1) 0.695 923 90.0
Sedentary Screen Time 5(0) 5(0) 0.519 96.2 100.0
Restrained Time 4(1) 4(2) 0.673 80.8 733
Sleep 5(0) 5(0) 0.804 100.0 100.0
Family and Peers 5(1) 5(1) 0.828 923 96.7
School / Early Childhood Education 5(1) 5() 0.649 96.2 100.0
Community and Environment 5() 4(1) 0.253 96.2 833
Government 5(1) 4(1) 0.512 923 86.7
24-Hour Movement Behaviours 5(0.25) 5(1) 0.362 96.2 90.0
Motor Proficiency

Importance level 4(2) 4(2) 0.868 73.1 70.0

Agreement level® 4(1.25) 4(1.25) 0.498 654 733

IQR: interquartile range. p values are based on Mann-Whitney U tests

Note: Participants rated the importance level for each indicator to be included in the report card using a 5-point Likert scale (1=not important, 2 =of little

importance, 3=moderately important, 4 =important, 5=very important)

# given the significant update to the benchmark for this indicator following round 2, an extra question was asked in Round 3 —“Taking into consideration lack of
available benchmarks, do you agree on including ‘Motor Proficiency or Gross Motor Skills'in the report card?” A 5-point Likert scale was employed (1 =strongly
disagree, 2=disagree, 3 =neither agree nor disagree, 4 =agree, 5 = strongly agree)

Table 3 Stability of ratings between Round 2 and Round 3

Indicator Exact Within one % Very important +Important Median (IQR)

agreement (%) point (%)

Round 2 Round 3 Round 2 Round 3 p value

Overall Physical Activity 96 98 96 100 5(0) 5(0) 0.197
Structured Physical Activity 84 94 80 84 4(1) 4(1) 0.932
Active Play 92 96 92 100 5(1) 5(0) 0.087
Active Transportation 90 94 88 90 4 (1) 4(1) 0.369
Sedentary Screen Time 98 98 96 98 5(0) 5(0) 0.190
Restrained Time 86 98 82 76 4(1) 4(1) 0.221
Sleep 98 100 98 100 5(0) 5(0) 1.000
Family and Peers 92 96 98 94 5(1) 5(1) 0519
School / Early Childhood Education 94 100 96 98 5(1) 5(1) 0.637
Community and Environment 92 96 98 90 5() 5() 0.060
Government 88 96 94 90 5(1) 45(1) 0.694
24-Hour Movement Behaviours 90 94 94 92 5(0) 5(1) 0.672
Motor Proficiency 72 90 90 74 4(1) 4(2) 0.099
Based on data from participants who completed both Round 2 and Round 3 (n=53)
IQR: interquartile range. p values are based on Wilcoxon Signed-Rank Tests
Consequently, 12 indicators were finalised for inclusion  Discussion
in the report card on 24-h movement behaviours for chil-  Main Findings

dren under 5 years. The finalised indicators, along with
their definitions and benchmarks, are presented in Addi-

tional Files.

This study represents the first global attempt to develop
a harmonised set of indicators, definitions, and bench-
marks for the first dedicated report card on 24-h move-
ment behaviours in children under 5 years. By employing
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a rigorous twin-panel Delphi survey, expert consen-
sus was achieved on 12 relevant indicators, providing
a standardised framework that can be adapted across
diverse cultural and geographical contexts. The novelty
of this work lies in its global perspective, addressing the
need for a unified approach to monitoring and promot-
ing healthy movement behaviours in early years children.

The findings demonstrate strong expert agreement
on including 24-h movement behaviours or its subcom-
ponents—including Overall Physical Activity, Active
Play, Active Transportation, Sedentary Screen Time, and
Sleep—reflecting their well-established importance in
the literature and alignment with the WHO guidelines
[4]. Moreover, all sources of influence factors—includ-
ing Family and Peers, School/Early Childhood Education,
Community and Environment, and Government—con-
sistently achieved high agreement for inclusion. These
results reinforce the social ecological model’s empha-
sis on multifaceted influences shaping young children’s
movement behaviours [34—36]. This structure is also con-
sistent with the well-established Global Matrix Report
Card format used by the AHKGA in more than 70 coun-
tries [14]. The broad consensus of experts from around
the world underscores these indicators’ global relevance
and practical applicability of this set of indicators for
population-level monitoring.

However, experts highlighted important contextual
considerations regarding specific operationalisations,
examples, and age-range applicability of some indicators
across different countries. Two indicators—Structured
Physical Activity and Restrained Time—while meeting
the 75% inclusion threshold, generated substantial debate
in qualitative feedback. For Structured Physical Activity,
some experts questioned its developmental appropriate-
ness for young children and advocating sport instead of
active play. Yet in countries with established traditions
of organised physical activity programs for preschoolers
(e.g., Canada, Japan), this indicator was deemed highly
relevant [37, 38]. In low- and middle-income countries,
however, its relevancy was questioned. Evidence support-
ing benefits of both structured and unstructured moder-
ate-to-vigorous physical activity for physical and mental
health for the early years [39, 40] justified retaining this
indicator while acknowledging the need for culturally
appropriate interpretations. Similarly, Restrained Time
provoked discussion due to limited direct evidence sup-
porting its health impacts [41], despite WHO guidelines
recommending that children under 5 years should not
be restrained for more than one hour at a time [4]. Stud-
ies examining adherence to early years’ 24-h movement
guidelines have generally not included this recommen-
dation [42-44]. Nevertheless, to align with the WHO
guidelines, this indicator was retained. Future research
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should strengthen operational definitions and investigate
its associations with health outcomes in the early years to
better inform indicator utility.

Notably, Weight Status and Motor Proficiency were
excluded due to insufficient agreement. While Weight
Status was the second most frequently included addi-
tional indicator in Global Matrix 4.0 report cards [18], its
benchmarks vary significantly across jurisdictions. In our
study, experts expressed divergent views on assessment
parameters (e.g., normal weight, stature, underweight)
and benchmark determination. A prominent concern was
the potential for obesity-focused metrics to overshadow
the behaviour and influence indicators, ultimately leading
to this indicator’s removal after the first round. Regarding
Motor Proficiency, while experts acknowledged the well-
documented importance of motor competence for young
children [45, 46], consensus was hindered by inconsist-
ent terminology in the literature (e.g., motor competence,
motor ability, or fundamental movement skills) and con-
ceptual ambiguity [47]. Motor competence encompasses
multifaceted constructs like postural stability, locomo-
tion, and object manipulation [48], with recent frame-
works proposing four distinct, interconnected domains
measurable through both process- and product-oriented
assessments [49]. This complexity complicates standard-
ised assessment development. Although tools like the
Test of Gross Motor Development-2 (TGMD-2) [50] and
the NIH Toolbox [29] exist and have been employed in
previous studies, benchmarks selection remains conten-
tious. Modelled after approaches for school-aged chil-
dren and adolescents [51, 52], normative values from
an international preschool study [29] were proposed for
consideration in the Round 2 survey. However, this pro-
posal faced two key challenges: (1) the absence of norma-
tive data in many countries which has also been reported
in the literature (e.g., Ireland’s physical education curric-
ulum lacks explicit motor competence benchmarks [48]),
and (2) concerns that norms derived from contemporary
young populations may not represent optimal motor
competence levels necessary for health and development.
Given these unresolved challenges in definition, assess-
ment, and benchmarking, the decision to exclude Motor
Proficiency at this stage was justified to maintain the
report card’s clarity and feasibility for global implementa-
tion. This decision does not diminish the importance of
motor proficiency in early childhood. In the future, once
appropriate benchmarks are established, this indicator
should be seriously considered for inclusion in report
cards.

Implications of the Findings
This study addresses a critical translational gap by
establishing the first standardised, consensus-driven
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framework for monitoring and reporting 24-h move-
ment behaviours in early childhood. The findings have
significant implications across surveillance, research,
and policy domains. First, the harmonised indicators
and adaptable benchmarks enable immediate develop-
ment of dedicated national/jurisdictional report cards
for the early years, creating robust monitoring systems
essential for tracking progress toward WHO guideline
targets [20] and making inter-jurisdictional compari-
sons. Second, the identified evidence gaps, particu-
larly regarding restrained time and motor competence,
underscore the need for coordinated multinational
studies using these standardised indicators to establish
global prevalence data and refine benchmarks. Third,
the framework’s socioecological structure provides
policymakers an actionable template through two criti-
cal features: (1) culturally adaptable benchmarks that
emerged as a critical need from expert feedback, and
(2) modular components that can be tailored to local
contexts. These features are particularly vital for low-
and middle-income countries, where the framework’s
flexibility helps overcome infrastructure and resource
limitations without compromising global data com-
parability. Finally, the framework’s synergy with the
established AHKGA Global Matrix report cards for
school-aged children and adolescents [13] creates an
unprecedented life-course monitoring system, allowing
jurisdictions to consistently track behavioural trajecto-
ries across developmental stages and identify critical
transition periods.

Strengths and Limitations

This study has several strengths, including the par-
ticipation of experts with an approximately equal
gender distribution and representation from diverse
geographic regions, socioeconomic backgrounds,
and professional experiences. The use of a twin-panel
design enhanced cross-validation, while predefined cri-
teria for agreement, including stability across rounds
[32], strengthened the robustness of the findings. How-
ever, several limitations must also be acknowledged.
Despite a recruitment rate comparable to previous
studies [24, 53], about 60% of the invited experts did
not participate. The findings cannot represent the views
of the non-respondents. Additionally, the selection
of panel members may have introduced potential bias
due to the possible over-representation of perspectives
from high-income countries. However, the respond-
ents in this study represented 79% of the geographic
regions as defined by the United Nations, indicating a
reasonable degree of geographical diversity. Further-
more, the proportion of respondents from low- and
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middle-income countries (~30%) was higher than that
reported in previous Delphi surveys [24, 53]. Further-
more, the study primarily relied on expert opinions and
did not include the opinions of key stakeholders such
as parents, teachers, and caregivers, whose insights are
critical for enhancing the practical applicability and
cultural relevance of the report card indicators. Quali-
tative feedback occasionally revealed discrepancies
within and between panels, highlighting the challenges
of achieving universal consensus on benchmarks. This
was particularly evident for Motor Proficiency, where
the lack of established benchmarks and significant
modifications of the benchmarks following the first two
rounds may have influenced experts’ agreement. Future
research should explore the implementation of report
cards in different countries and regions, incorporate
feedback from various stakeholders, and assess its prac-
ticality and impact.

Conclusion

Through a three-round twin-panel Delphi survey, expert
consensus was achieved on 12 relevant indicators for
inclusion in a dedicated report card on 24-h movement
behaviours for children under 5 years. The harmonised
definitions and benchmarks developed in this study
provide a robust foundation for creating a standardised
report card. This tool will serve as a critical advocacy
instrument to raise awareness, improve surveillance,
facilitate cross-country comparisons, and inform policy
and public health initiatives, ultimately supporting the
health and well-being of young children globally.
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