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Abstract: The Canadian Society for Exercise Physiology (CSEP), with assistance from multiple partners, stakeholders, and
researchers, developed the first Canadian Sedentary Behaviour Guidelines for the Early Years (aged 0–4 years). These na-
tional guidelines are in response to a call from health and health care professionals, child care providers, and fitness practi-
tioners for guidance on sedentary behaviour in the early years. The guideline development process followed the Appraisal of
Guidelines for Research Evaluation (AGREE) II framework. The recommendations are informed by evidence from a system-
atic review that examined the relationships between sedentary behaviour (predominantly screen time) and health indicators
(healthy body weight, bone and skeletal health, motor skill development, psychosocial health, cognitive development, and
cardio-metabolic disease risk factors) for three age groups (infants aged <1 year; toddlers aged 1–2 years; preschoolers aged
3–4 years). Evidence from the review was assessed using the Grading of Recommendations Assessment, Development and
Evaluation (GRADE) system. The new guidelines include a preamble to provide context, followed by the specific recom-
mendations. The final guidelines benefitted from extensive on-line consultations with input from >900 domestic and interna-
tional stakeholders, end-users, and key informants. The final guidelines state: for healthy growth and development,
caregivers should minimize the time infants (aged <1 year), toddlers (aged 1–2 years), and preschoolers (aged 3–4 years)
spend being sedentary during waking hours. This includes prolonged sitting or being restrained (e.g., stroller, high chair) for
more than 1 h at a time. For those under 2 years, screen time (e.g., TV, computer, electronic games) is not recommended.
For children 2–4 years, screen time should be limited to under 1 h per day; less is better.
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Résumé : La Société canadienne de physiologie de l’exercice (SCPE) en collaboration avec plusieurs partenaires, interve-
nants concernés et chercheurs a élaboré les premières directives canadiennes en matière de comportement sédentaire à l’in-
tention des enfants âgés de 0 à 4 ans. Ces directives nationales répondent à une demande des praticiens en santé, des
personnes qui prennent soin des enfants et en condition physique désireux d’avoir des directives au sujet du comportement
sédentaire durant la petite enfance. L’élaboration des directives a respecté la Grille II d’évaluation de la qualité des recom-
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mandations pour la pratique clinique (AGREE). Les recommandations présentées dans cet article sont basées sur les don-
nées probantes d’une analyse documentaire systématique portant sur les relations entre le comportement sédentaire (surtout
le temps passé devant un écran) et des indicateurs de santé (poids santé, santé des os et du squelette, développement des ha-
biletés motrices, santé psychosociale, développement cognitif et facteurs de risque de maladie cardiométabolique) chez les
nourrissons (âgés de <1 an), les tout-petits (âgés de 1–2 ans) et les enfants d’âge préscolaire (âgés de 3–4 ans). La qualité
des données issues de l’analyse documentaire a été évaluée au moyen de la méthodologie GRADE (Grading of Recommen-
dations Assessment, Development and Evaluation). Les nouvelles directives sont composées d’un préambule situant le
contexte et de directives spécifiques. Les directives finales ont bénéficié des fruits d’une vaste consultation en ligne auprès
de plus de 900 intervenants concernés, d’utilisateurs finaux et de sources de premier plan, sur la scène nationale et internatio-
nale. La directive finale énonce ce qui suit : « Pour favoriser une croissance et un développement sains, les personnes qui
prennent soin des enfants devraient minimiser le temps que les nourrissons (âgés de <1 an), les tout-petits (âgés de 1–
2 ans) et les enfants d’âge préscolaire (âgés de 3–4 ans) consacrent à des activités sédentaires pendant les heures d’éveil.
Les enfants ne devraient pas être immobilisés ou assis (p. ex., dans une poussette ou une chaise) pendant plus d’une heure à
la fois. Chez les enfants de moins de 2 ans, l’exposition à des écrans (télévision, ordinateur, jeux vidéo) n’est pas recom-
mandée. Chez les enfants de 2 à 4 ans, le temps passé devant un écran devrait être limité à moins d’une heure par jour; pas-
ser moins de temps devant un écran est encore mieux.

Mots‐clés : comportement sédentaire, recommandations, nourrissons, tout-petits, enfants d’âge préscolaire.

Introduction and background
Low levels of childhood physical activity (Colley et al.

2011) and physical fitness (Tremblay et al. 2010b), along
with excessive levels of sedentary time (Colley et al. 2011)
and obesity (Shields 2006; Tremblay and Willms 2000;
Tremblay et al. 2002), are significant public health issues
that may threaten the future health and well-being of young
people (Reilly and Kelly 2011). Sedentary behaviour, separate
and distinct from a lack of moderate- to vigorous-intensity
physical activity, has been identified as an important con-
tributor to the premature development of non-communicable
disease (Tremblay et al. 2010c; United Nations General As-
sembly 2011). Sedentary behaviour refers to any waking be-
haviour characterized by an energy expenditure ≤1.5 METs
while in a sitting or reclining posture (e.g., sitting, watching
television (TV), motorized transportation) (Sedentary Behav-
iour Research Network 2012; Tremblay et al. 2010c). Re-
search in Canadian school-aged children indicates that
young people spend an average of 8.6 h, or two-thirds of
their waking time engaging in sedentary behaviour (Colley
et al. 2011) with about half of this time spent engaging in
screen-based activities (e.g., TV, computers) (Mark et al.
2006). These sedentary behaviours, especially those that are
screen-based, have been linked to obesity and decreased fit-
ness, self-esteem, pro-social behaviour, and academic
achievement in school-aged children (Tremblay et al.
2011c).
Until recently, little attention has been given to sedentary

behaviour in the early years (defined in this paper as aged
0–4 years; i.e., birth to 4.99 years). However, accumulating
evidence indicates that sedentary behaviours dominate the
waking hours during the early years, with approximately
80% of this time being spent sedentary (Reilly et al. 2004;
Vale et al. 2010). Furthermore, approximately 90% of chil-
dren are exposed to screen-based activities before 2 years of
age (Zimmerman et al. 2007). These findings have increased
interest in the potential health consequences of excessive sed-
entary behaviour during the early years. Since this time pe-
riod is formative for proper growth and development, it is
possible that compared with school-aged children, younger

children may experience additional negative health outcomes
when exposed to excessive sedentary behaviour, such as im-
paired attention span and cognitive development (Christakis
2009; Lillard and Peterson 2011). Furthermore, sedentary be-
haviour habits formed during the early years may track over
time (Janz et al. 2005), resulting in negative health outcomes
during adulthood (Hancox et al. 2004). Consequently, pro-
moting appropriate sedentary behaviour habits at a young
age may have positive effects on immediate and long-term
health.
Apart from a position statement by the Canadian Paediatric

Society on the impact of media use on children and youth
(Ford-Jones and Nieman 2003), no specific guidelines on
sedentary behaviour existed for Canadian children until re-
cently. In February 2011, the Canadian Society for Exercise
Physiology (CSEP) released the first set of sedentary behav-
iour guidelines for school-aged children (aged 5–11 years)
and youth (aged 12–17 years) to set measurable targets for
surveillance, provide guidance to public health and health
care professionals, and motivate Canadians to reduce seden-
tary behaviours (Tremblay et al. 2011b). These guidelines ac-
knowledge the important, negative effects of sedentary
behaviour on health, independent of physical activity. The
demand for similar guidelines for the early years became ap-
parent during the consultation processes for the guidelines for
school-aged children and youth completed by both the CSEP
(CSEP 2011) and the Public Health Agency of Canada. The
recent release of physical activity guidelines for the early
years from Australia (Australian Government 2010) and the
United Kingdom (Start Active Stay Active 2011), each of
which contained recommendations related to sedentary be-
haviours, also fuelled the effort to fill this gap in Canada
and meet a clear need for guidance from health and health
care professionals and the childcare sector.
This paper briefly outlines the process and outcomes for

the development of the first Canadian Sedentary Behaviour
Guidelines for the Early Years (aged 0–4 years), which were
released in March 2012 by the CSEP. The new guidelines
were informed by a rigorous and transparent process, and
recommendations are based on a systematic review of the sci-
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entific evidence, expert consensus, and input from stakehold-
ers. A detailed report outlining the full guideline methodo-
logical development process and related materials can be
accessed through the CSEP Web site at http://www.csep.ca/
english/view.asp?x=804. The purpose of this paper is to pro-
vide a summary of this process and to present the guidelines
themselves.

Methods
The entire guideline development process followed the

framework explained in detail by Tremblay and Haskell
(2012). Briefly, 15 stages are included in the guideline devel-
opment process as follows: establishing a leadership team; in-
stituting process assessment procedures; forming a Guideline
Development and Research Committee; international and in-
ter-jurisdictional guideline harmonization; systematic litera-
ture review; interpretation of findings; identification of
research gaps; consensus and stakeholder engagement;
knowledge translation strategy (including language transla-
tion, messaging, communication strategy, dissemination strat-
egy); evaluation; and update and revision planning.
Figure 1 provides a summary of the events leading to the

development of the first Canadian Sedentary Behaviour
Guidelines for the Early Years (aged 0–4 years). Details on
the events and processes between 2006 and 2010 are pro-
vided elsewhere (Tremblay et al. 2007a, 2007b, 2010a,
2011b; CSEP 2009). After the release of the new sedentary
behaviour guidelines for school-aged children and youth
(Tremblay et al. 2011b), the CSEP targeted the early years
as the next priority for guideline development. The CSEP
and the Healthy Active Living and Obesity Research Group
(HALO) at the Children’s Hospital of Eastern Ontario Re-
search Institute, with assistance from ParticipACTION, pro-
vided leadership and support to the project.
The AGREE II instrument was used as a framework to

guide the project (Brouwers et al. 2010a, 2010b, 2010c).
AGREE II is the internationally accepted standard for guide-
line development that provides the framework and assesses
scientific rigour and transparency throughout the process.
Two research methodology consultants (S.C.G., M.E.K.)
were engaged to advise the leadership team on best practices
for developing the guidelines and conducting the systematic
review.
A Guideline Development and Research Committee (com-

posed of the authors of this paper) was formed and provided
the human resources and expertise to complete the guidelines
development tasks. This committee provided input and guid-
ance on the systematic literature review, interpretation of re-
search findings, international and inter-jurisdictional
guideline harmonization (with sedentary behaviour-related
statements contained in physical activity guidelines from
other jurisdictions), and identification of research gaps.
The purpose of the systematic review was to evaluate the

available evidence examining the relationship between seden-
tary behaviour and health indicators in the early years to as-
sist in the development of public health guidelines. Our
research question was “what are the frequencies, interruptions
(i.e., brief breaks in sedentary behaviours), times (duration)
and types of sedentary behaviour, as measured by direct and
indirect methods, associated with improved health indicators

in the early years (aged 0–4 years)?” The systematic review
aimed to identify and synthesize the best available evidence
to determine the amount of sedentary behaviour associated
with unhealthy growth and development (i.e., healthy body
weight, bone and skeletal health, motor skill development,
psychosocial health, cognitive development, and cardio-meta-
bolic disease risk factors) in infants (<1 year), toddlers (1–
2 years), and preschoolers (3–4 years). Studies that reported
measures of sedentary behaviour and a relevant health indica-
tor during the early years as well as follow-up measures later
in life were also included. The evidence from the systematic
review was assessed using the Grading of Recommendations
Assessment, Development, and Evaluation (GRADE) system
(Balshem et al. 2011; Guyatt et al. 2008) and it was regis-
tered on the international prospective register of systematic
reviews PROSPERO network (registration number:
CRD42011001280). Relevant studies were identified through
online databases (Ovid MEDLINE, Ovid EMBASE, Ovid
psycINFO, EBSCO SPORTDiscus, and Cochrane Central
Database), personal libraries, and government documents.
Only high quality studies (i.e., experimental studies, case-
control studies, and prospective cohort studies) were included
in the review. Relevant health indicators were prioritized by
age group a priori (Table 1). More details on the systematic
review can be found elsewhere (LeBlanc et al., in press).

Consensus meeting
In December 2011, the Guideline Development and Re-

search Committee convened for a 1.5 day consensus meeting
where available evidence was discussed and draft guidelines
were written. The guideline recommendations were informed
by evidence from the systematic review described above. Par-
ticipants received background materials, including documents
that helped inform similar guidelines in the United Kingdom
and Australia, as well as previous Canadian physical activity
and sedentary behaviour guideline papers and information ex-
plaining the GRADE and AGREE II processes. The resulting
product of the consensus meeting was a preamble to explain
the guidelines, followed by the guidelines themselves. The
draft guidelines were then sent to stakeholders for comment
and input.

Stakeholder involvement
Throughout the guideline development process, there was

substantial stakeholder involvement, including scientists,
guideline developers, and potential guideline users. The sci-
entific stakeholders were engaged in formulating the research
questions, completing the systematic review, interpreting the
evidence, drafting the guidelines, participating in the stake-
holder consultation, and writing this paper. The Guideline
Development and Research Committee also included repre-
sentatives involved in the development of sedentary behav-
iour guidelines for the early years in Australia (A.D.O.) and
the United Kingdom (J.J.R.), health professionals, and end
users of the guidelines. Based on the evidence summarized
in the systematic review and the draft guidelines prepared at
the December 2011 consensus meeting, the CSEP sought
feedback from a wide range of stakeholders interested in sed-
entary behaviour and health promotion for the early years in-
cluding national and international content experts, public
health and health care professionals, government and non-
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governmental organizations, teachers, caregivers, and parents.
Stakeholders were encouraged to share the CSEP survey with
their peers and colleagues to further expand the consultation
base.
The consultation was completed through an on-line survey

conducted for 10 days in December 2011. The CSEP on-line
survey consisted of 12 questions about the wording and
agreement for the proposed sedentary behaviour guidelines

and their associated preamble. Written comments were in-
vited and respondents were informed that they would receive
updated and refined guidelines when the survey process was
completed. In late December 2011, the Guideline Develop-
ment and Research Committee re-convened to address the
concerns and comments identified from the stakeholder con-
sultations and revised the guidelines and preamble accord-
ingly. The final guidelines are presented in this paper.

Fig. 1. Summary of the timeline and key events in the development of the Canadian Sedentary Behaviour Guidelines for the Early Years
(aged 0–4 years).
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Results

Systematic review
Complete details of the systematic review are being pub-

lished separately (LeBlanc et al., in press). In brief, the
search identified 6240 papers (5265 after de-duplication) and
21 unique studies, representing the 23 papers that met our in-
clusion criteria and were included in the review (some cover-
ing more than one health indicator or age group). TV
viewing was the only sedentary behaviour studied in the pa-
pers that met the inclusion criteria. Of the included studies,
the number of papers reporting on each outcome of interest
were adiposity (n = 11), cognitive development (n = 8), psy-
chosocial health (n = 6), motor development (n = 0), skeletal
and bone health (n = 0), and cardio-metabolic disease risk
factors (n = 0). In infants, there was moderate quality evi-
dence to suggest TV viewing elicited no benefits and may
be harmful to the cognitive development of infants and low
quality evidence to suggest increased TV viewing was associ-
ated with unfavourable measures of adiposity. In toddlers,
there was moderate quality evidence to suggest TV viewing
has a negative impact on measures of adiposity and psycho-
social health and low quality evidence to suggest it was neg-
atively associated with cognitive development. In
preschoolers, there was low quality evidence of a negative re-
lationship between TV viewing and cognitive development,
low to high quality evidence on TV’s negative impact on
adiposity and moderate quality evidence between increased
TV viewing and decreased scores on measures of psychoso-
cial health. In conclusion, this systematic review found low
to high quality evidence to suggest that lower levels of screen
time are associated with better measures of adiposity, cogni-
tive development, and psychosocial health. No harms of en-
gaging in decreased sedentary behaviour were identified and
it was the judgement of the guideline panel that the benefits
of decreased sedentary behaviours exceed the risks associated
with higher levels of sedentary behaviours.
The research available through the systematic review did

not provide consistent evidence on the dose–response (spe-
cific frequencies, interruptions, times, and types (other than

screen time)) of sedentary behaviours associated with im-
proved health indicators in the early years. In the absence of
such evidence, expert consensus, international harmonization,
and stakeholder input was used to inform these guidelines.

Consultation feedback
Nine-hundred and twenty-five stakeholders responded

through the on-line consultation process and 212 provided
additional comments and suggestions. The results of this on-
line consultation were reviewed by the Guideline Develop-
ment and Research Committee. Overall, 92% of respondents
“completely agreed” or “agreed” with the proposed preamble
and guideline recommendations. Because we recruited re-
spondents using a “snowball” process, we were unable to cal-
culate a response rate for our on-line survey. A complete
summary of the results can be found at http://www.csep.ca/
english/view.asp?x=879. Following peer-review, we made
minor editorial revisions to the preamble and guidelines that
did not materially change the consensus recommendations.
All guideline committee members agreed with the final ver-
sion of the guideline herein.

Final guidelines
The Canadian Sedentary Behaviour Guidelines for the

Early Years (aged 0–4 years) are presented below.

Preamble
These guidelines are relevant to all apparently healthy in-

fants (aged <1 year), toddlers (aged 1–2 years), and pre-
schoolers (aged 3–4 years) irrespective of gender, race,
ethnicity, or socio-economic status of the family. For healthy
growth and development, parents and caregivers are encour-
aged to limit sedentary behaviours of infants, toddlers, and
preschoolers in the context of family, childcare, school, and
community.
The benefits of reduced sedentary time exceed potential

risks. In particular, sedentary screen time is associated with
detrimental effects on aspects of cognitive and psychosocial
development and may be associated with adverse effects on
body composition.

Table 1. A priori consensus rankings assigned by the Guideline Development and Research Committee for
each health indicator by age group.

Health indicator Infant (<1 year)
Toddler
(1–2 years)

Preschooler
(3–4 years)

Adiposity (e.g., overweight, obesity, BMI) Critical Critical Critical
Bone (e.g., bone and skeletal health) Unimportant Unimportant Critical
Motor development (e.g., gross motor skills,
locomotor/object control)

Critical Critical Critical

Psychosocial health (e.g., self-efficacy, self esteem,
pro-social behaviour, temperament, aggression,
social functioning)

Unimportant Critical Critical

Cognitive development (e.g., language development,
attention)

Important Important Critical

Cardio-metabolic health (e.g., blood pressure, insulin
resistance, blood lipids)

Unimportant Unimportant Important

Risks (injury) N/A N/A N/A

Note: Health indicators were ranked based on whether they were critical for decision-making, important but not critical,
or of low importance for decision-making. The focus when searching and summarizing the evidence was on indicators that
were important or critical. Rankings were based on the GRADE framework (Guyatt et al. 2011).
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These guidelines may be appropriate for infants, toddlers,
and preschoolers with a disability or medical condition; how-
ever, their parents or caregivers should consult a health pro-
fessional to understand the types and amounts of activities
appropriate for them.
This recommendation places a high value on the harms as-

sociated with exposure to screen time, the value of having a
guideline that is acceptable to parents and practitioners, and
the importance of avoiding screen time in the earliest years
of development.
For guidance on increasing physical activity at all ages,

please refer to the Canadian Physical Activity Guidelines
(www.csep.ca/guidelines).

Guidelines
For healthy growth and development, caregivers should

minimize the time infants (aged <1 year), toddlers (aged 1–
2 years) and preschoolers (aged 3–4 years) spend being sed-
entary during waking hours. This includes prolonged sitting
or being restrained (e.g., stroller, high chair) for more than
1 h at a time.
For those under 2 years, screen time (e.g., TV, computer,

electronic games) is not recommended.
For children 2–4 years, screen time should be limited to

under 1 h per day; less is better.

Discussion
This paper presents the first Canadian Sedentary Behav-

iour Guidelines for the Early Years (aged 0–4 years). These
guidelines were developed through a robust and rigorous
process, are based on the best possible scientific evidence,
and involved extensive input from a wide variety of experts
and stakeholders. The guidelines are anchored to the scien-
tific evidence and where evidence was lacking, were in-
formed by existing guidelines from other jurisdictions
(American Academy of Pediatrics 2006; Australian Govern-
ment 2010; Canadian Pediatric Society, Healthy Active Liv-
ing Committee 2002; Hagan et al. 2008; National
Association for Sport and Physical Education 2009; Start Ac-
tive Stay Active 2011), consensus of the Guideline Develop-
ment and Research Committee, and input received through
the stakeholder consultation survey. A summary of sedentary
behaviour guidelines for the early years from other jurisdic-
tions is provided in Table 2. A more detailed report of the
process used to develop the Canadian Sedentary Behaviour
Guidelines for the Early Years can be found at http://www.
csep.ca/english/view.asp?x=804.
The new guidelines are evidence-based, realistic, and

achievable; are widely endorsed by expert groups; and are
broadly consistent with other jurisdictions. These new guide-
lines for the early years are consistent with the message of
the existing Canadian Sedentary Behaviour Guidelines for
Children (aged 5–11 years) and Youth (aged 12–17 years)
that in general “less is better”; thus, the new guidelines pre-
sented should be viewed as maximum levels of exposure.
The major difference between the school-aged children

guidelines (Tremblay et al. 2011b) and those for the early
years relates to screen time exposure. The early years’ guide-
lines recommend no screen time for those under 2 years, and
for children 2–4 years, screen time should be limited to less

than 1 h per day. The school-aged children guideline recom-
mends limiting recreational screen time to no more than 2 h
per day. This progression recognizes the potential social
value of screen time and the decrease in incidental play as a
child ages while remaining supportive of the physical activity
guidelines for the early years (Tremblay et al. 2012) and sug-
gesting that the majority of discretionary time be non-sedentary.

Dissemination and implementation
The process for the development of sedentary behaviour

guidelines for the early years is presented in this paper. The
complete clinical practice guideline report and AGREE II as-
sessment is also publicly available (http://www.csep.ca/
english/view.asp?x=804). Further, the methodological proc-
ess, systematic reviews, and final recommendations have
been and will be shared at scientific meetings and conferen-
ces and are posted on the CSEP Web site (www.csep.ca).
These new guidelines are endorsed, promoted, and disse-

minated by the CSEP, ParticipACTION, Federal–Provincial–
Territorial partners, stakeholder groups, and committed indi-
viduals. This dissemination process is guided by a set of
content and dissemination recommendations put forth by a
committee of experts including the guideline authors, health
communication and marketing experts, and health behaviour
change researchers. The steps to develop these recommenda-
tions paralleled the rigorous process used for the develop-
ment of the sedentary behaviour guidelines themselves. The
process to inform and develop the messaging recommenda-
tions for the new guidelines can be found elsewhere (Latimer
et al. 2010; Rhodes and Pfaeffli 2010; www.csep.ca). As de-
veloping public-facing messaging and dissemination materi-
als take a great deal of time and resources, the CSEP will
continue to work with stakeholders over the coming months
(and years) to fill any gaps that currently exist. These will in-
clude information sheets (see Appendix A) for health profes-
sionals and caregivers, posters, vignettes and motivational
stories, information webinars, and ebooks. All material pre-
pared by the CSEP will be available on the CSEP Web site
and when possible, promoted through partner groups and
stakeholders.

Updating the guidelines
Updating these guidelines in the future will be important

and necessary to ensure they remain true to the most current
evidence. Because of the amount of work required to update
each systematic review, it is difficult to update the guidelines
for all age groups simultaneously. Therefore, it is recom-
mended that the guidelines for each age group get updated
in a cyclical manner such that each set of guidelines (i.e.,
both sedentary behaviour guidelines and physical activity
guidelines) is updated every 5 years. However, if important
evidence emerges in the interim between updates, leaders
will work to make modifications in a more expeditious fash-
ion. Efforts to coordinate updates with other countries or ju-
risdictions are recommended to reduce duplication of efforts
and harmonize sedentary behaviour guidelines.

Surveillance
The surveillance of sedentary behaviours in the early years

is very sparse in Canada, particularly for nationally represen-
tative samples. Although it is now finished, while active, the
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National Longitudinal Survey of Children and Youth
(NLSCY; Statistics Canada: http://www.statcan.gc.ca/imdb-
bmdi/instrument/4450_Q2_V7-eng.pdf) collected information
on the screen time behaviours of children from ages 0–
17 years. The Canadian Health Measures Survey (CHMS;
Statistics Canada: http://www.statcan.gc.ca/cgi-bin/imdb/p2SV.
pl?Function=getSurvey&SDDS=5071&lang=en&db=imdb&
adm=8&dis=2) cycle 2 (2009–2011) used accelerometers to
measure sedentary behaviour in a nationally representative
sample of 3–4 year-olds. The CHMS data will allow for the
direct assessment of total daily sedentary behaviour and
although this will not identify those meeting specific screen
time guidelines, it will be invaluable in informing updates to
the guidelines. Those meeting screen time guidelines will be
assessed through the parental-report questionnaire also in-
cluded in the CHMS. Future waves of the Physical Activity
Monitor (PAM; Canadian Fitness and Lifestyle Research In-
stitute: http://www.cflri.ca/pub_page/105) could accommo-
date the collection of parental-reported sedentary behaviours
in the early years. The validity of parental-reported informa-
tion on the sedentary behaviours of children in the early
years is not clearly understood.
For recent, specific examples of sedentary behaviour sur-

veillance activities in the early years, see the Active Healthy
Kids Canada Report Cards (Active Healthy Kids Canada
2008, 2009, 2010, 2011). There are clear limitations and
gaps in sedentary behaviour surveillance in Canada (Katz-
marzyk and Tremblay 2007); additional efforts at monitoring
the sedentary behaviours of children 0–4 years of age are

needed, and it is hoped that the release of these guidelines
will provoke such changes.

Future research
The literature in this field is at an early stage of develop-

ment with more research required before a complete under-
standing of the relationships among frequency, duration,
interruptions, and types of sedentary behaviours and health
outcomes in the early years is available. These guidelines
were developed based on the best available evidence, and
while this evidence was not as comprehensive as desired, the
clear demand among Canadians for guidance on reducing
sedentary behaviours for the early years was a strong incen-
tive to develop the guidelines now. The authors hope the ex-
istence of guidelines for children in this age group will
encourage further research; even research to challenge these
guidelines. We propose that research on infants, toddlers,
and preschoolers is needed

• To understand the frequency, duration, interruptions,
and types of sedentary behaviour associated with better
health indicators and improvements in health indicators.

• On structured, longitudinal, population-based samples
looking at direct and standardized measures of sedentary
behaviours, including different types (e.g., TV, computer
use, reading), and age-specific health outcomes while
accounting for covariates such as age, gender, socio-
economic status, and ethnicity.

• On the effects of emerging technologies (e.g., tablet
computers, smart phones, interactive video games) on
sedentary behaviour and sedentary “multi-tasking”.

Table 2. Summary of sedentary behaviour guidelines/recommendations for the early years from other jurisdictions.

Jurisdiction (reference) Sedentary Behaviour Guidelines
United States (American
Academy of Pediatrics
2006)

Infants and Toddlers (birth to 3 years)
• Children younger than 2 years should not watch any television
Preschool-aged children (4 to 6 years)
• Parents should reduce sedentary transportation by car and stroller
• Limit screen time to <2 h per day

Australia (Australian
Government 2010)

Children (aged <2 years)
• Should not spend any time watching television or using other electronic media
(DVDs, computer, and other electronic games)

Children (aged 2 to 5 years)
• Sitting and watching television and the use of other electronic media (DVDs,
computer, and other electronic games) should be limited to less than 1 h per day

All children (birth to 5 years)
• Should not be sedentary, restrained, or kept inactive for more than 1 h at a time,
with the exception of sleeping

Canada (Canadian Pediatric
Society, Healthy Active
Living Committee 2002)

Physicians and health care professionals are encouraged to promote healthy
active living for all family members by:

• Counselling families to reduce sedentary activities by limiting exposure to televi-
sion and (or) video games. An achievable first step is to reduce these activities by
30 min/day, and subsequently decreasing sedentary activities by 5 min/month, al-
lowing up to 90 min/day for these activities

United States (National
Association for Sport and
Physical Education 2009)

Toddlers (12 to 36 months) and preschoolers (3 to 5 years)
• Should not be sedentary for more than 60 min at a time, except when sleeping

United Kingdom (Start
Active Stay Active 2011)

Early years (under 5 years)
• Should minimize the amount of time spent being sedentary (being restrained or
sitting) for extended periods (except time sleeping)

Note: Guidelines related to physical activity are not listed here and can be found in the Canadian physical activity guidelines for
the early years paper (Tremblay et al. 2012).
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• To assess the safety, efficacy, and relevance of these guide-
lines for children with special needs (i.e., living with
chronic disease or disability).

• To understand the interaction and relative effects of different
durations, amounts and types of sedentary behaviours,
and physical activities of various intensities, durations,
and frequencies.

• To understand the most effective ways to communicate the
new guidelines to intermediaries (e.g., teachers, coaches,
public health practitioners) and the general public.

• Tomonitor adverse effects related to the recommended levels
of sedentary behaviours reported herein.

• To determine the best (i.e., most valid and reliable) seden-
tary behaviour measurement methods to use for the early
years.

• To establish appropriate and responsive health indicators
(or surrogate indictors) for the early years.
To our knowledge, Canada is the first country to release

sedentary behaviour guidelines that have been developed sep-
arately and with a process independent from physical activity
guidelines for any age group. Other jurisdictions have in-
cluded recommendations related to sedentary behaviours for
the early years within their physical activity guidelines (Ta-
ble 2), as did the earlier Canadian Physical Activity Guide-
lines for Children (Health Canada and the Canadian Society
for Exercise Physiology 2002). However, with the emerging
evidence that the biology (and therefore health consequences)
of sedentary behaviour is separate and distinct from physical
activity and exercise (Tremblay et al. 2010c), the decision
was made to produce separate sedentary behaviour guide-
lines, based on separate systematic reviews. This follows the
same decision that was made when informing the CSEP
physical activity and sedentary behaviour guidelines for
school-aged children (Tremblay et al. 2011a, 2011b). The
“sister” paper on the first Canadian Physical Activity Guide-
lines for the Early Years (aged 0–4 years) is also included in
this journal issue (Tremblay et al. 2012).

Summary
This paper provides a brief overview of the process and

outcomes for the development of the first Canadian Sedentary
Behaviour Guidelines for the Early Years (aged 0–4 years).
These guidelines have been developed through partnerships
with many organizations to present the best evidence on
the relationship between sedentary behaviours and various
health indicators. The Guideline Development and Research
Committee ensured that the process to develop the guide-
lines was rigorous, transparent, inclusive, and thoroughly
documented.

Acknowledgements
The authors wish to acknowledge the Healthy Active Liv-

ing and Obesity Research Group (HALO) at the Children’s
Hospital of Eastern Ontario Research Institute and the Cana-
dian Society for Exercise Physiology (CSEP) for leading the
development of the new sedentary behaviour guidelines and
ParticipACTION for being a lead partner in their dissemina-
tion. The HALO Research Group and the CSEP provided
funding for the development of these guidelines. The views
of the funding agencies had no influence on the content or

recommendations included in this document. We would also
like to acknowledge the stakeholders, partners, and partici-
pants who contributed to these guidelines through their in-
volvement on the Guideline Development and Research
Committee and through the on-line CSEP consultations. Ian
Janssen and Amy Latimer hold Tier 2 Canada Research
Chair positions at Queen’s University. Brian Timmons holds
a CIHR New Investigator award. Michelle Kho is funded by
a Fellowship Award and Bisby Prize from the CIHR. Valerie
Carson is supported by a CIHR – Frederick Banting and
Charles Best Doctoral Award. Jodie Stearns is supported by
a Social Sciences and Humanities Research Council – Joseph-
Armand Bombardier CGS Master’s Scholarship.

References
Active Healthy Kids Canada. 2008. It’s time to unplug our kids –

Report Card on Physical Activity for Children and Youth. Active
Healthy Kids Canada. Toronto, Active Healthy Kids Canada.

Active Healthy Kids Canada. 2009. Active kids are fit to learn –
Report Card on Physical Activity for Children and Youth. Active
Healthy Kids Canada. Toronto, Active Healthy Kids Canada.

Active Healthy Kids Canada. 2010. Healthy habits start earlier than
you think – Report Card on Physical Activity for Children and
Youth. Active Healthy Kids Canada. Toronto, Active Healthy Kids
Canada.

Active Healthy Kids Canada. 2011. Don’t let this be the most
physical activity our kids get after school – Report Card on
Physical Activity for Children and Youth. Active Healthy Kids
Canada. Toronto, Active Healthy Kids Canada.

American Academy of Pediatrics; Council on Sports Medicine and
Council on School Health. 2006. Active healthy living: prevention
of childhood obesity through increased physical activity. Pedia-
trics, 117(5): 1834–1842. doi:10.1542/peds.2006-0472. PMID:
16651347.

Australian Government. 2010. Move and Play Every Day. National
physical activity recommendations for children 0–5 years. Com-
monwealth of Australia, Department of Health and Ageing.

Balshem, H., Helfand, M., Schunemann, H.J., Oxman, A.D., Kunz,
R., Brozek, J., et al. 2011. GRADE guidelines 3: rating the quality
of evidence. J. Clin. Epidemiol. 64(4): 401–406. doi:10.1016/j.
jclinepi.2010.07.015. PMID:21208779.

Brouwers, M.C., Kho, M.E., Browman, G.P., Burgers, J.S., Cluzeau,
F., Feder, G., et al.; AGREE Next Steps Consortium. 2010a.
AGREE II: Advancing guideline development, reporting and
evaluation in health care. CMAJ, 182(18): E839–E842. doi:10.
1503/cmaj.090449. PMID:20603348.

Brouwers, M.C., Kho, M.E., Browman, G.P., Burgers, J.S., Cluzeau,
F., Feder, G., et al.; AGREE Next Steps Consortium. 2010b.
Development of the AGREE II, part 1: performance, usefulness
and areas for improvement. CMAJ, 182(10): 1045–1052. doi:10.
1503/cmaj.091714. PMID:20513780.

Brouwers, M.C., Kho, M.E., Browman, G.P., Burgers, J.S., Cluzeau,
F., Feder, G., et al.; AGREE Next Steps Consortium. 2010c.
Development of the AGREE II, part 2: assessment of validity of
items and tools to support application. CMAJ, 182(10): E472–
E478. doi:10.1503/cmaj.091716. PMID:20513779.

Canadian Pediatric Society, Healthy Active Living Committee. 2002.
Healthy active living for children and youth. Paediatr. Child Health
(Oxford), 7: 339–345.

Christakis, D.A. 2009. The effect of infant media usage: what do we
know and what should we learn? Acta Paediatr. 98(1): 8–16.
doi:10.1111/j.1651-2227.2008.01027.x. PMID:18793294.

Tremblay et al. 377

Published by NRC Research Press



Colley, R.C., Garriguet, D., Janssen, I., Craig, C., Clarke, J., and
Tremblay, M.S. 2011. Physical activity of Canadian children and
youth: Accelerometer results from the 2007–2009 Canadian
Health Measures Survey. Health Rep. 22(1): 15–23. PMID:
21510586.

CSEP. 2009. 2009 Consensus Conference: Advancing the Future of
Physical Activity Measurement and Guidelines. Final Report.
Canadian Society for Exercise Physiology.

CSEP. 2011. CSEP Physical Activity Guidelines Stakeholder Survey
Results and Final Report. Canadian Society for Exercise
Physiology.

Ford-Jones, A., and Nieman, P. 2003. Canadian Paediatric Society
Statement: Impact of media on children and youth. Paediatr. Child
Health (Oxford), 8: 301–306.

Guyatt, G.H., Oxman, A.D., Vist, G.E., Kunz, R., Falck-Ytter, Y.,
Alonso-Coello, P., and Schünemann, H.J.; GRADE Working
Group. 2008. GRADE: an emerging consensus on rating quality of
evidence and strength of recommendations. BMJ, 336(7650): 924–
926. doi:10.1136/bmj.39489.470347.AD. PMID:18436948.

Guyatt, G.H., Oxman, A.D., Kunz, R., Atkins, D., Brozek, J., Vist,
G., et al. 2011. GRADE guidelines 2. Framing the question and
deciding on important outcomes. J. Clin. Epidemiol. 64(4): 395–
400. doi:10.1016/j.jclinepi.2010.09.012. PMID:21194891.

Hagan, J.F., Jr., Shaw, J.S., and Duncan, P. (Editors.) 2008. Bright
Futures Guidelines for Health Supervision of Infants, Children,
and Adolescents – Third Edition. American Academy of
Pediatrics.

Hancox, R.J., Milne, B., and Poulton, R. 2004. Association between
child and adolescent television viewing and adult health: a
longitudinal birth cohort study. Lancet, 364(9430): 257–262.
doi:10.1016/S0140-6736(04)16675-0. PMID:15262103.

Health Canada and the Canadian Society for Exercise Physiology.
2002. Canada’s physical activity guide for children. Cat. No. H39–
611/2002–2E. Minister of Public Works and Government Services
Canada, Ottawa, Ont., Canada.

Janz, K.F., Burns, T.L., and Levy, S.M.Iowa Bone Development
Study. 2005. Tracking of activity and sedentary behaviors in
childhood: the Iowa bone development study. Am. J. Prev. Med.
29(3): 171–178. doi:10.1016/j.amepre.2005.06.001. PMID:
16168865.

Katzmarzyk, P.T., and Tremblay, M.S. 2007. Limitations of Canada’s
physical activity data: implications for monitoring trends. Appl.
Physiol. Nutr. Metab. 32(Suppl. 2E): S185–S194. doi:10.1139/
H07-113.

Latimer, A., Brawley, L., and Bassett, R. 2010. A systematic review
of three approaches for constructing physical activity messages:
what messages work and what improvements are needed? Int. J.
Behav. Nutr. Phys. Act. 7(36): 1–17. doi:10.1186/1479-5868-7-36.

LeBlanc, A.G., Spence, J., Carson, V., Spence, J.C., Connor Gorber,
S., Dillman, C., et al. Systematic review of the relationship
between sedentary behaviour and health indicators in the early
years (aged 0–4 years). Appl. Physiol. Nutr. Metab., In press.

Lillard, A.S., and Peterson, J. 2011. The immediate impact of
different types of television on young children’s executive
function. Pediatrics, 128(4): 644–649. doi:10.1542/peds.2010-
1919. PMID:21911349.

Mark, A.E., Boyce, W.F., and Janssen, I. 2006. Television viewing,
computer use and total screen time in Canadian youth. Paediatr.
Child Health, 11(9): 595–599. PMID:19030331.

National Association for Sport and Physical Education. 2009. Active
Start: A Statement of Physical Activity Guidelines for Children
From Birth to Age 5 – Second Edition. AAHPERD Publications,
Oxon Hill, Md., USA.

Reilly, J.J., and Kelly, J. 2011. Long-term impact of overweight and

obesity in childhood and adolescence on morbidity and premature
mortality in adulthood: systematic review. Int. J. Obes. 35(7): 891–
898. doi:10.1038/ijo.2010.222. PMID:20975725.

Reilly, J.J., Jackson, D.M., Montgomery, C., Kelly, L.A., Slater, C.,
Grant, S., and Paton, J.Y. 2004. Total energy expenditure and
physical activity in young Scottish children: mixed longitudinal
study. Lancet, 363(9404): 211–212. doi:10.1016/S0140-6736(03)
15331-7. PMID:14738795.

Rhodes, R., and Pfaeffli, L. 2010. Mediators of physical activity
behaviour change among adult non-clinical populations: a review
update. Int. J. Behav. Nutr. Phys. Act. 11(7): 37. PMID:20459781.

Sedentary Behaviour Research Network. 2012. Letter to the Editor:
standardized use of the term “sedentary” and “sedentary
behaviours”. Appl. Physiol. Nutr. Metab., In press.

Shields, M. 2006. Overweight and obesity among children and youth.
Health Rep. 17(3): 27–42. PMID:16981484.

Start Active Stay Active. 2011. Stay Active, Stay Active: A report
on physical activity for health from the four home countries’
Chief Medical Officers. United Kingdom. www.dh.gov.uk/en/
Publicationsandstatistics/Publications/PublicationsPolicyAndGuidance/
DH_128209. [Accessed 9 January 2012.]

Tremblay, M.S., and Haskell, W.L. 2012. From science to physical
activity guidelines. In Physical Activity and Health. Edited by
C. Bouchard, S.N. Blair, and W.L. Haskell. 2nd ed. Human
Kinetics Publishers, Champaign, Ill., USA. pp. 359–378.

Tremblay, M.S., and Willms, J.D. 2000. Secular trends in body mass
index of Canadian children. CMAJ, 163(7): 1429–1433. PMID:
11192647.

Tremblay, M.S., Katzmarzyk, P.T., and Willms, J.D. 2002. Temporal
trends in overweight and obesity in Canada, 1981–1996. Int. J.
Obes. Relat. Metab. Disord. 26(4): 538–543. doi:10.1038/sj.ijo.
0801923. PMID:12075581.

Tremblay, M.S., Shephard, R.J., and Brawley, L. 2007a. Research
that informs Canada’s physical activity guides: an introduction.
Appl. Physiol. Nutr. Metab. 32(Suppl. 2E): S1–S8. doi:10.1139/
H07-104.

Tremblay,M.S., Shephard, R.J., Brawley, L., Cameron, C., Craig, C.L.,
Duggan, M., et al. 2007b. Physical activity guidelines and
guides for Canadians: facts and future. Appl. Physiol. Nutr.
Metab. 32(Suppl. 2E): S218–S224. doi:10.1139/H07-125.

Tremblay, M.S., Kho, M.E., Tricco, A.C., and Duggan, M. 2010a.
Process description and evaluation of Canadian Physical Activity
Guidelines development. Int. J. Behav. Nutr. Phys. Act. 7: 42.
PMID:20145731.

Tremblay, M.S., Shields, M., Laviolette, M., Craig, C.L., Janssen, I.,
and Connor Gorber, S. 2010b. Fitness of Canadian children and
youth: results from the 2007–2009 Canadian Health Measures
Survey. Health Rep. 21(1): 7–20. PMID:20426223.

Tremblay, M.S., Colley, R., Saunders, T.J., Healy, G.N., and Owen,
N. 2010c. Physiological and health implications of a sedentary
lifestyle. Appl. Physiol. Nutr. Metab. 35(6): 725–740. doi:10.1139/
H10-079. PMID:21164543.

Tremblay, M.S., Warburton, D.E.R., Janssen, I., Paterson, D.H.,
Latimer, A.E., Rhodes, R.E., et al. 2011a. New Canadian Physical
Activity Guidelines. Appl. Physiol. Nutr. Metab. 36(1): 36–46,
47–58. doi:10.1139/H11-009. PMID:21326376.

Tremblay, M.S., Leblanc, A.G., Janssen, I., Kho, M.E., Hicks, A.,
Murumets, K., et al. 2011b. Canadian Sedentary Behaviour
Guidelines for Children and Youth. Appl. Physiol. Nutr. Metab.
36(1): 59–64, 65–71. doi:10.1139/H11-012. PMID:21326378.

Tremblay, M.S., LeBlanc, A.G., Kho, M.E., Saunders, T.J., Larouche,
R., Colley, R.C., et al. 2011c. Systematic review of sedentary
behaviour and health indicators in school-aged children and youth.

378 Appl. Physiol. Nutr. Metab. Vol. 37, 2012

Published by NRC Research Press



Int. J. Behav. Nutr. Phys. Act. 8: 98. doi:10.1186/1479-5868-8-98.
PMID:21936895.

Tremblay, M.S., LeBlanc, A.G., Carson, V., Choquette, L., Connor
Gorber, S., Dillman, C., et al. 2012. Canadian Physical Activity
Guidelines for the Early Years (aged 0–4 years). Appl. Physiol.
Nutr. Metab. 37(2): 345–356, 357–369. doi:10.1139/H2012-018.

United Nations General Assembly. 2011. Political declaration of the
High-level Meeting of the General Assembly on the Prevention
and Control of Non-communicable Diseases. 66th Session,
September 2011.

Vale, S., Silva, P., Santos, R., Soares-Miranda, L., and Mota, J. 2010.
Compliance with physical activity guidelines in preschool

children. J. Sports Sci. 28(6): 603–608. doi:10.1080/
02640411003702694. PMID:20397094.

Zimmerman, F., Christakis, D.A., and Meltzoff, A.N. 2007.
Television and DVD/video viewing in children younger than
2 years. Arch. Pediatr. Adolesc. Med. 161(5): 473–479. doi:10.
1001/archpedi.161.5.473. PMID:17485624.

Appendix A
Appendix A appears on the following page.

Tremblay et al. 379

Published by NRC Research Press



Fig. A1. Information sheet for the Canadian Sedentary Behaviour Guidelines for the Early Years.
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