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Results: Based on the evidence from the Canadian systematic reviews and the updated systematic reviews in
Australia, the Consensus Panel agreed to adopt the Canadian recommendations and, apart from some minor
changes to the wording of good practice statements, keep the wording of the guidelines, preamble and title of
the Canadian Guidelines. The Australian Guidelines provide evidence-informed recommendations for a healthy day
(24-h), integrating physical activity, sedentary behaviour (including limits to screen time), and sleep for infants
(<1 year), toddlers (1–2 years) and preschoolers (3–5 years).

Conclusions: To our knowledge, this is only the second time the GRADE-ADOLOPMENT approach has been used.
Following this approach, the judgments of the Australian Consensus Panel did not differ sufficiently to change the
directions and strength of the recommendations and as such, the Canadian recommendations were adopted with
very minor alterations. This allowed the Guidelines to be developed much faster and at lower cost. As such, we
would recommend the GRADE-ADOLOPMENT approach, especially if a credible set of guidelines, with all
supporting materials and developed using a transparent process, is available. Other countries may consider using
this approach when developing and/or revising national movement guidelines.
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Methods
Guideline ADOLOPMENT structure
The GRADE-ADOLOPMENT process followed the
framework described in detail by Schünemann et al.



SGT, TH, TSO) at appropriate time points in the process.
As the Australian guidelines sought to adopt or adapt the
Canadian Guidelines using the GRADE-ADOLOPMENT
process (assuming these would be appropriate as per Step
3 – see below for details), it was agreed that the Principal
Investigator from the Canadian Guidelines (MST) and the
Principal Investigator from the Australian Guidelines
(ADO) would be part of each other’s country leadership
group to ensure communication and collaboration across
countries. This was particularly important as Canada had
not yet completed their guideline development process
(their second consensus meeting occurred in January
2017) and it was critical that the Australian team were
aware of how the Canadian process was progressing, espe-
cially in light of any changes that were made. This was
necessary as both countries were working towards a co-

release of the guidelines.
Step 2: Formation of a Consensus Panel. A guideline

development Consensus Panel was also formed which
included expert researchers, representatives from key
stakeholder groups (including parents and Indigenous
communities), and methodology experts (Table 1). The



Table 1 Guideline Consensus Panel



Table 1 Guideline Consensus Panel (Continued)

Panel Member Affiliation Role Conflict of Interest Declaration

Has spoken at conferences/provided speeches and lectures on
topics such as those in published journal articles

Trina Hinkley Deakin University,
Melbourne,
Australia

Researcher, expert SB,
PA

Funded by NHMRC ECF: PA/SB in early childhood. Pending ARC
DECRA focusing on screen time in early childhood
Secretary International Society of Behavioural Nutrition and
Physical Activity and Member Early Care and Education SIG
(previously co-chair).
Has received research grants from Deakin University, Universities
Australia: German Academic Exchange Service, National





found in Appendix 4 of the GRADE-ADOLOPMENT
paper [11] was used (see Table 3). Based on this infor-
mation, the Leadership Group made a decision to update
the Canadian systematic reviews focusing only on the
critical outcomes (see [10] for a list of these for each sys-
tematic review) for randomized controlled trials and co-
hort study designs because the sources of these reviews
were older than three months (i.e., they had an end date
before November 2016) [11]. We decided not to update
the reviews for non-critical outcomes (see [10] for a list
of these) or for cross-sectional studies because the con-
sensus was that even if an update was to uncover new
studies, they would be graded low quality and as such,
would not result in a change to the final guideline. The
Australian Leadership Group made the PICOs that guided
the four systematic reviews for the 2017 Canadian Guide-
lines available for comment by the Australian Consensus
Panel prior to the Consensus meeting. The Panel was
asked to comment on the appropriateness of each of the
PICOs for the Australian context. Some of the initial com-
ments sought clarification on the selection of specific
search terms for some of the outcomes. These were re-
solved by indicating that these would be or were captured
in the Australian or Canadian searches, respectively,

although this information was not clear in the PICOs.
Other queries related to the inclusion of information in
the summary tables or in the PROSPERO registration or
to definitions of specific terms. Where changes were sug-
gested, these were discussed by the Leadership Group and
agreement reached. None of the proposed changes were
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naturally occurring nap) performed better on selected
cognitive tasks compared with those in the no-nap con-
dition (who were visited shortly before they were sched-
uled to take a nap) [34, 35]. The longitudinal study
assessed sleep trajectories annually using parent-report
from age 2.5 years to 10 years with follow-up at age 10.
Results showed that compared to 11-h sleepers, the odds
ratio of having poor receptive vocabulary at age 10 was
2.67 [95% confidence interval (CI): 1.24–5.74, P = 0.012]
for short persistent sleepers and 1.66 (95% CI: 1.06–2.59,
P = 0.026) for 10-h sleepers [36]. The assessed quality of
overall evidence using GRADE criteria for this outcome
(“Moderate” for RCTs and “Very Low” for longitudinal
studies) did not change as a result of including these
additional studies.

The final systematic review update included studies
that investigated combinations of physical activity, sed-
entary behaviour, and sleep and their association with
health indicators. The updated searches yielded 518
studies, with five remaining after screening titles and ab-
stracts. No studies met the inclusion criteria and as
such, these results were identical to those from the 2017
Canadian review [18].

Agreement in the interpretation of the evidence was
reached for each behaviour and for the integration of the
three behaviours. Based on the evidence from the
Canadian systematic reviews and their GRADE tables
and recommendations, in combination with the updated
systematic reviews in Australia, the Consensus Panel
agreed to adopt the Canadian recommendations. Once it
was decided that Australia would adopt the recommen-
dation from the modified EtD framework, the Consensus
Panel then decided if they wanted to keep the guideline
wording of the Canadian Guidelines. There were a num-
ber of minor changes to the wording of the guidelines,
preamble and title that were made by the Australian
Consensus Panel. Changes were not made to the guide-
line recommendations per se but rather to the wording
of good practice statements [14]. When a change was
suggested, the rationale for the change was put forward
by the Panel member and discussed. The Panel deter-
mined if the proposed change would be consistent with



Table 4 Differences in the Australian Guidelines compared to the Canadian Guidelines



educators, to be already occurring. There was awareness
that educators, health workers and parents/carers all
play an important role in dissemination and implemen-
tation. However, parents felt there needed to be clear
messaging to minimise feelings of guilt that may be asso-
ciated with not meeting the Guidelines. It was also sug-
gested that a glossary of terms be included to provide
examples and definitions for some of the terms used in
the Guidelines such as sedentary screen time, sleep hy-
giene, energetic play, and tummy time.

A small number of changes were made to the draft
Guidelines as a result of the stakeholder consultation.
This included the addition of an age range in the title.
Around 80% of respondents to the online survey
thought the Guidelines should include a specific age



� Coordinating an effective launch of the guidelines
and support for guideline dissemination and
integration over a three-year period.

� Identifying the health, education, developmental and
economic benefits expected with comprehensive
dissemination, implementation and integration of
the guidelines into early childhood curricula with
appropriate community support.

� Assessing the expected multiplier return-on-
investment to the health system of investing in
well-disseminated and integrated Guidelines for
early childhood, given the expected cost savings
from improving the trajectory of integrated move-
ment behaviours and lifestyles from early childhood.

� Ensuring maximum reach and dissemination of the
guidelines and making them part of public culture.

� Identifying target audiences and how to reach and
engage them.

� The planning and development required to inform
social marketing and creative idea development
and refinement to actively persuade uptake and
reduce perceived costs of improving movement
behaviours. This has been identified [28] as key in
optimising community ownership of key messages,
parent, practitioner and child choices, and long
term behaviour change.

� Describing the web-based “digital hub”, stake-
holder outreach, and comprehensive communica-
tions strategies needed to facilitate sustained
implementation and activation of the guidelines
following the initial guideline launch, including a
social media strategy.



� Specifying components of the post-launch
campaign for parents/carers and educators
(primary target audience) and other key
influencers.

� Describing the resources required for a
comprehensive approach to optimising guideline
impacts and their expected cost.

� Evaluating changes in awareness and knowledge
of the guidelines and in child movement
behaviours.

Research gaps and surveillance recommendations
Research gaps were identified through the updated sys-
tematic reviews and during discussion at the Consensus

Panel meeting and are summarised in Table 6. These
were determined independent of the research gaps iden-
tified in the Canadian Guideline development process.
As a result, there may be some overlap between the two
countries. As 24-h movement guidelines are new in the
early years, there are many gaps in the research and
evaluation, providing fertile ground for researchers in
the future.

A sub-committee examined the surveillance recom-
mendations made by the Canadian Guideline Develop-
ment Panel (see [10]) and considered these for adoption
in the Australian context. The Australian sub-committee
adopted the Canadian recommendations and agreed
with the rationale for those guidelines which were not



recommended for surveillance until further research has
been completed (see Table 7).

The Australian sub-committee recommended using a
representative day (e.g., previous day) for surveillance of
each of the behaviours rather than an average day (as
recommended by the Canadian Surveillance Sub-
committee). The rationale for recommending a repre-
sentative day was that it would provide a more accurate
recall and hence better estimate the prevalence of the
guideline in a population representative sample [37, 38].
It would also allow direct comparison with previous na-
tional representative data collected using the same ap-
proach as part of the Australian Health Survey [39].

Discussion
This paper describes the process and outcomes to de-
velop the Australian 24-Hour Movement Guidelines for
the Early Years (Birth to 5 years): An Integration of Phys-
ical Activity, Sedentary Behaviour, and Sleep. These inte-
grated guidelines represent a shift in thinking away from
separate guidelines for each of these behaviours. The
feedback to date is that this integrated approach has
been well received by key stakeholders. The Australian
Consensus Panel was also positive in their response to
the task of developing integrated guidelines. This was
made considerably easier by having the draft Canadian



Table 7 Surveillance recommendations for the Australian 24-Hour Movement Guidelines for the Early Years (birth to 5 years).
(adapted from the Surveillance recommendations for the Canadian 24-Hour Movement Guidelines for the Early Years)

Physical activity

Australian Guideline Specific Surveillance Recommendation Rationale for specific surveillance
recommendation

Recommendation for
minimum inclusion in
overall guideline
surveillancea

Infants (aged <1 year)

Being physically active several
times in a variety of ways,
particularly through interactive
floor-based play; more is better.

None Currently there are no available
benchmarks, further research is required

No

For those not yet mobile, this
includes at least 30 min of
tummy time spread throughout
the day while awake

Total tummy time on the previous day is
≥30 min while awakeb

A representative day provides a more
accurate recall and hence better estimate
of the prevalence of the guideline in a
population representative sample [37,

37



Table 7 Surveillance recommendations for the Australian 24-Hour Movement Guidelines for the Early Years (birth to 5 years).
(adapted from the Surveillance recommendations for the Canadian 24-Hour Movement Guidelines for the Early Years) (Continued)

Or sitting for extended periods None Currently there are no available
benchmarks to be more specific for
“sitting for extended periods”, further
research is required.

No

When sedentary, engaging in
pursuits such as reading and
storytelling with a caregiver is
encouraged

None Currently there are no available
benchmarks, further research is required

Preschoolers (aged 3–5 years)

Not being restrained for more
than 1 h at a time (e.g., in a
stroller or car seat).

Time spent restrained is ≤1 h at a timed Empirical evidence substantiating this
threshold is lacking though this threshold
is aligned with earlier guidelines and has
met with stakeholder and end-user
acceptance

No

Or sitting for extended periods Bouts of sedentary time Currently there are no available
benchmarks to be more specific for
“sitting for extended periods”, further
research is required.

No

When sedentary, engaging in
pursuits such as reading and
storytelling with a caregiver is
encouraged

None Currently there are no available
benchmarks, further research is required

No

Screen time

Guideline Specific Surveillance Recommendation Rationale for specific surveillance
recommendation

Recommendation for
minimum inclusion in
overall guideline
surveillance

Infants (aged <1 year)

Screen time is not
recommended.

Previous day includes no screen timec A representative day provides a more
accurate recall and hence better estimate
of the prevalence of the guideline in a
population representative sample [37, 38].
This threshold is aligned with earlier
guidelines and has met with stakeholder
and end-user acceptance, and is consistent
with evidence in this age group indicating
that no screen time is better than some
screen time and that less screen time is
better than more screen time, for health
and development.

Yes

Toddlers (aged 1–2 years)

For those younger than 2 years,
sedentary screen time is not
recommended.

Previous day includes no screen timec A representative day provides a more
accurate recall and hence better estimate
of the prevalence of the guideline in a
population representative sample [37, 38].

Yes

For those aged 2 years, sedentary
screen time should be no more
than 1 h per day; less is better

Sedentary screen time on previous day is
≤1 hourb

A representative day provides a more
accurate recall and hence better estimate
of the prevalence of the guideline in a
population representative sample [37, 38].
It allows direct comparison with previous
national representative data from the
Australian Health Survey [39]

Yes

Preschoolers (aged 3–5 years)

Sedentary screen time should be
no more than 1 hour per day;
less is better.

Sedentary screen time on previous day is
≤1 hourb

A representative day provides a more
accurate recall and hence better estimate
of the prevalence of the guideline in a
population representative sample [37, 38].
It allows direct comparison with previous
national representative data from the
Australian Health Survey [39]

Yes

The Author(s) BMC Public Health 2017, 17(Suppl 5):869 Page 184 of 215
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exactly to 24 h, (e.g., for preschoolers, at least 3 h of
physical activity, no more than 1 h of sedentary screen
time or less than 1 h of being restrained, and 10–13 h of
sleep). For example, if one child sleeps 13 h and another
10 h, the latter has three additional hours of time to be
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