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INTRODUCTION

Introduction to the Canadian 24-Hour Movement Guidelines
for Children and Youth: An Integration of Physical Activity,

Sedentary Behaviour, and Sleep!

There is great desire to optimize the healthy active living behav-
iours of Canadian children and youth (aged 5-17 years). The way
school-aged children and youth spend their time over a 24-hour
period has important health implications. It is becoming clear
that behaviours along the movement continuum (i.e., physical
activity, sedentary behaviour, sleep) cluster and interact (Chaput
et al. 2014; Tremblay et al. 2010), such that their combined effects
extend beyond the individual contributions of each behaviour.
However, until recently these behaviours and their relationships
with various health indicators have largely been considered in
isolation of one another (Chaput et al. 2014) or have attempted to
statistically adjust for one another, often using inherently flawed
analyses (Chastin et al. 2015; Pedisic 2014). This fragmented re-
search and related messaging approach has resulted in a narrow
focus on one hour of the 24-hour period - the recommendation to
spend 60 min of each day in moderate- to vigorous-intensity phys-
ical activity (MVPA) as specified by the Canadian Physical Activity
Guidelines for Children and Youth (Tremblay et al. 2011a). This
approach is common among countries around the world (Kahlmeier
et al. 2015; Tremblay and Haskell 2012).

Recently, separate and distinct Canadian Sedentary Behaviour
Guidelines for Children and Youth were developed and released
(Tremblay et al. 2011b), and while considered progress in public
health messaging, they not only proliferated guidelines and created
increased need for awareness, but also reinforced the disaggregation
of movement behaviours that are intuitively and biologically
aggregated. The natural progression of this disaggregated ap-
proach would be to develop separate guidelines for sleep and light
physical activity to cover the complete 24-hour period — an ap-
proach that would be analogous to dismantling the Canada’s Food
Guide (Health Canada 2011) into separate guides for each food
group and implying no inter-relationship between the groups.
Such an approach is not only misguided, but has the potential to
cause harm by implying the various movement behaviours are
unrelated (e.g., as long as you get your 60 min of MVPA it does not
matter how sedentary you are for the rest of the day, or if you slept
well the night before).

There is growing interest and support for an integrated approach
to understand and promote movement behaviours (Chaput et al.
2014; Chastin et al. 2015; Pedisic 2014; Thompson et al. 2015). Ac-
cordingly, with support and leadership from the Canadian Society
for Exercise Physiology (csep.ca), the Healthy Active Living and
Obesity Research Group (HALO) at the Children’s Hospital of Eastern
Ontario Research Institute (haloresearch.ca), The Conference Board
of Canada (conferenceboard.ca), the Public Health Agency of Canada
(www.phac-aspc.gc.caf), and ParticipACTION (participaction.com),
and following established guideline development procedures
(Tremblay and Haskell 2012), a process to develop 24-hour move-
ment guidelines for children and youth was undertaken. The
background research focussed on school-aged children and youth
at this time, and it is hoped that this process will extend to other

age groups across the lifespan (e.g., preschoolers, adults and older
adults) in the future.

This supplement of Applied Physiology, Nutrition, and Metabolism
contains a compilation of the background research, consultations,
processes, and outcomes that led to the Canadian 24-Hour Movement
Guidelines for Children and Youth: An Integration of Physical Activity,
Sedentary Behaviour, and Sleep — the first such guidelines developed
anywhere in the world. The supplement starts with four system-
atic reviews, each registered a priori in PROSPERO (www.crd.york.
ac.uk/prospero/). The first review assesses the relationships be-
tween objectively measured physical activity and health indica-
tors in school-aged children and youth (Poitras et al. 2016). This
review builds on and extends the earlier review (Janssen and
LeBlanc 2010) that informed the 2011 Canadian Physical Activity
Guidelines for Children and Youth (Tremblay et al. 2011a). The
review was limited to studies using objective measures of physical
activity in an attempt to gather findings on the relationship be-
tween total physical activity, MVPA, and light physical activity,
and indicators. Total physical activity and light physical activity
are typically too inclusive and incidental to be accurately captured
through self- or parental-report questionnaires. The second system-
aticreview examined the relationships between objectively and
subjectively measured sedentary behaviours and health indica-
tors in school-aged children and youth (Carson et al. 2016a), and
serves as an update of the systematic review that informed the
2011 Canadian Sedentary Behaviour Guidelines for Children and
Youth (Tremblay et al. 2011c). The third review represents the first
published systematic review on the relationships between sleep
duration, measured objectively or subjectively, and a variety of
health indicators in school-aged children and youth (Chaput et al.
2016). Finally, the fourth systematic review examined how combi-
nations of objectively measured physical activity and subjectively
measured sedentary behaviour and sleep were associated with
important health indicators in children and youth (Saunders et al.
2016). These four systematic reviews, which assessed findings from
nearly 600 published articles, provided foundational evidence for
the development of the Canadian 24-Hour Movement Guidelines for
Children and Youth: An Integration of Physical Activity, Sedentary Behaviour,
and Sleep.

To properly analyze movement behaviours constrained to, but
filling, the 24-hour period compositional analyses are recom-
mended (Chastin et al. 2015; Pedisic 2014). Using a nationally rep-
resentative sample of Canadian children and youth with directly
measured health data from the Canadian Health Measures Survey
(Tremblay et al. 2007), these novel compositional analyses were
done, allowing an assessment of the combination or “cocktail” of
movement behaviours associated with desirable indicators of
health as presented in the paper by Carson et al. (2016b).

Using the draft guidelines, a series of focus group meetings
were held with various stakeholder groups in sites across Canada
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and this rich, qualitative feedback was summarized and pre-
sented in the paper by Faulkner et al. (2016).

A summary paper in this supplement provides details on the
process followed to arrive at the Canadian 24-Hour Movement Guidelines
for Children and Youth: An Integration of Physical Activity, Sedentary Behaviour,
and Sleep and presents the final guidelines and related preamble, in
both English and French (Tremblay et al. 2016). Plans for the release,
promotion, dissemination, and evaluation of the new guidelines are
also provided in this summary paper (Tremblay et al. 2016).

The final paper of this supplement discusses the implications of
these new guidelines for organizations, practitioners, and profes-
sionals in physical activity, fitness, physical education, wellness,
public health, and related fields as well as issues for dissemination
and implementation (Latimer-Cheung et al. 2016). Proactive edu-
cational initiatives, retraining workshops, curriculum redesign,
Website updates, social marketing efforts, and creative implementa-
tion and activation initiatives are being designed to influence aware-
ness, knowledge, understanding, beliefs, attitudes, intentions, and
ultimately behaviours of intermediaries and leaders in a position to
instill in the population the importance of healthy movement behav-
iours throughout the whole day. To make a measurable difference, a
sustained integrated marketing and communications plan will be
required, along with a well-resourced, sustained strategy to imple-
ment and activate the new guidelines - an essential component that
has been missing from previous guideline releases.

Inactivity and sedentary behaviour levels are high among Cana-
dian children and youth (Colley et al. 2011; ParticipACTION 2015).
Sleep deprivation is also pervasive in today’s society (Matricciani
etal. 2012; Owens 2014). Innovative approaches facilitating nudges to
habitual movement behaviours are needed to recalibrate norma-
tive movement behaviours to preserve and enhance the health
and wellness of our children and youth. There is optimism that
these new guidelines, encompassing an integrated, holistic ap-
proach, will stimulate future research to inform new policies,
programs, and initiatives; and that new policies, programs, and
initiatives will inform future research.
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