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Physical activity guidelines for children and youth1

Ian Janssen

Abstract: The aim of this review is to provide a scientific update on evidence related to the biological and psycho-social
health benefits of physical activity in school-aged children and youth. To accomplish this aim, the first part of the paper
reviews existing physical activity guidelines for school-aged children and youth, with an emphasis placed on how Cana-
da’s guidelines compare and contrast with those of other countries and organizations. The paper then provides an overview
of physical activity levels of Canadian children and youth, which indicates that few Canadian youngsters meet current
physical activity recommendations. The next section of the paper summarizes the literature that informs how much physi-
cal activity is required to promote health and well-being in children and youth. The paper then provides suggestions on
modifications that could be made to Canada’s physical activity guidelines for children and youth. Specifically, considera-
tion should be given to setting both minimal (‡60 min/d) and optimal (up to several hours per day) physical activity tar-
gets. The final section identifies future research needs. In this section, a need is noted for comprehensive dose–response
studies of physical activity and health in the paediatric age group.
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Résumé : Cette étude se propose de faire un relevé des études scientifiques qui établissent les effets bénéfiques de l’ac-
tivité physique sur les plans biologique et psychosocial chez les enfants d’âge scolaire et chez les adolescents. Pour
atteindre cet objectif, la première partie de cet article analyse les directives courantes en matière d’activité physique à
l’intention des enfants et des adolescents et s’attarde à comparer et à distinguer les directives canadiennes de celles des
autres pays et organisations. Dans un deuxième temps, l’article présente un aperçu des niveaux de pratique de l’activité
physique chez les enfants et les adolescents et arrive au constat que peu de jeunes Canadiens font ce qui est recommandé
en matière d’activité physique. Par la suite, l’article trace le bilan des articles scientifiques portant sur la quantité d’activité
physique requise pour améliorer la santé et le bien-être chez les enfants et les adolescents. Puis l’article propose des modi-
fications aux directives canadiennes à l’intention des enfants et des adolescents. Notamment, on devrait cibler des durées
minimale (au moins 1 heure par jour) et optimale (jusqu’à quelques heures par jour) de pratique de l’activité physique. En
dernière partie, l’article suggère des pistes de recherche et souligne la nécessité de faire des études détaillées sur la quan-
tité d’activité physique à faire (dose) pour obtenir des gains (effet) sur le plan de la santé chez les jeunes au Canada.

Mots-clés : activité physique, enfants, adolescents, santé.

[Traduit par la Rédaction]

Introduction

Canada’s first set of physical activity guidelines for chil-
dren and youth were introduced in 2002 (Health Canada and

the Canadian Society for Exercise Physiology 2002a,
2002b). The basic recommendation within these guidelines
was that children and youth, independent of their current
physical activity level, should increase the time they cur-
rently spend on physical activity by 30 min/d, and progress
over approximately 5 months to ‡90 min/d. The aim of this
review is to provide a scientific update on evidence related
to the biological and psycho-social health benefits of physi-
cal activity in school-aged children and youth that has accu-
mulated since the publication of these guidelines.
Specifically, this paper will explore if Canada’s physical ac-
tivity guidelines for children and youth are appropriate; if
not, it will make suggestions on how the guidelines could
be modified to reflect current knowledge.

Existing physical activity guidelines for
children and youth

The publication of Canada’s physical activity guidelines
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for children and youth in 2002 represented a joint effort of
the Canadian Society for Exercise Physiology and Health
Canada. Two sets of guidelines were published, one for chil-
dren aged 6–9 y (Health Canada and the Canadian Society
for Exercise Physiology 2002b) and a second for youth
aged 10–14 y (Health Canada and the Canadian Society for
Exercise Physiology 2002a). In addition to the physical ac-
tivity guides, which highlighted the recommended physical
activity levels for these two age groups, a number of other
promotional and educational packages were developed, in-
cluding family booklets (Health Canada and the Canadian
Society for Exercise Physiology 2002c, 2002d), teacher
booklets (Health Canada and the Canadian Society for Exer-
cise Physiology 2002e, 2002f), as well as physical activity
magazines for children (Health Canada and the Canadian
Society for Exercise Physiology 2002g) and youth (Health
Canada and the Canadian Society for Exercise Physiology
2002h).

The key recommendations within Canada’s child and
youth physical activity guides are as follows:
(1) Increase the time currently spent on physical activity by

30 min/d, and progress over approximately 5 months to
‡90 min/d.

(2) Physical activity can be accumulated throughout the day
in periods of at least 5–10 min.

(3) The 90 min increase in physical activity should include
60 min of moderate activity (e.g., brisk walking, skating,
bicycle riding) and 30 min of vigorous activity (e.g.,
running, basketball, soccer).

(4) Participate in different types of physical activities — en-
durance, flexibility, and strength — to achieve the best
health results.

(5) Reduce non-active time spent watching television and
videos, playing computer games, and surfing the Inter-
net. Start with 30 min/d less of such activities and pro-
gress over the course of approximately 5 months to
90 min/d less.

Many other countries and organizations have developed
physical activity guidelines and recommendations for
school-aged children and youth, as summarized in Table 1.
Only those guidelines that make a specific recommendation
about the volume of physical activity are included in the ta-
ble. In addition to the specific guidelines shown in Table 1,
many other organizations have recommended that children
and youth be physically active, but these recommendations
have been made in very general terms (e.g., youngsters
need to be active) and are therefore not included in this re-
view.

From a historical perspective, professional organizations
have paid attention to the definition and measurement of
physical fitness, rather than physical activity. Over the past
two decades, there has been an increasing concern about the
health consequences of physical inactivity, with a concurrent
shift from the use of physical fitness standards towards
health-based physical activity targets (Biddle et al. 1998).
Before 1998, the physical activity guidelines for children
and youth were, for the most part, consistent with physical
activity guidelines for adults (Table 1), and were based on
studies correlating physical activity with morbidity and mor-
tality risk in adults. These early physical activity guidelines

typically recommended about 30 min of accumulated physi-
cal activity on most or all days of the week.

It was not until 1998 that a set of physical activity guide-
lines based specifically on studies of children and youth
were developed. The first of these was published by the UK
Health Education Authority (Biddle et al. 1998), who con-
vened an international panel of experts to write their guide-
lines. These guidelines recommended that children and
youth participate in at least 60 min of moderate-intensity
physical activity on a daily basis. The physical activity
guidelines that have been developed for children and youth
since 1998 have, with the exception of the Canadian guide-
lines, been very consistent with those of the UK Health Ed-
ucation Authority in terms of the volume of physical activity
recommended (Table 1).

Canada’s physical activity guidelines for children and
youth are unique in two ways. First, rather than defining
participation in an absolute amount of physical activity
(e.g., 90 min/d), Canada’s physical activity guidelines rec-
ommend that children and youth should increase the time
they currently engage in physical activity, starting with
30 min/d more and progressing to 90 min/d more over the
course of several months. Second, the minimal amount of
physical activity recommended in Canada’s physical activity
guidelines for children and youth is at least 50% higher than
that recommended in any of the other guidelines. More spe-
cifically, Canada’s guidelines recommend an increase of
90 min/d physical activity, whereas the other guidelines for
children and youth published since 1998 have recommended
a minimum physical activity level of 60 min/d (or 60 min
on most days). Another distinguishing feature of the Cana-
dian guidelines is that they pertain to a limited age span.
That is, rather than deriving guidelines that cover all
school-aged children and youth, the Canadian guidelines are
specific to 6–14-year-olds (with different promotional mate-
rials for 6–9-year-olds and 10–14-year-olds). The 15–19-
year-old age range is not covered. As explained by Hearst
and Sharratt in this issue (Hearst and Sharratt 2007), the ex-
clusion of 15–19-year-olds reflects a lack of funding to de-
velop additional guidelines and promotional materials that
would cover more than two paediatric age groups (6–9 and
10–14 y).

Physical activity levels of Canadian children
and youth

In the interest of presenting current and representative
data, this section is limited to results that are based on na-
tionally representative Canadian data sets collected within
the past 5 years (2002 onward). Unfortunately, standardized
and consistent physical activity surveillance data are not
available for Canadian children and youth. Furthermore, the
surveillance data on physical activity for the paediatric pop-
ulation is not congruent with the physical activity recom-
mendations contained within Canada’s physical activity
guidelines for children and youth. These issues are discussed
to a greater extent in the review by Katzmarzyk and Trem-
blay, contained in this issue (Katzmarzyk and Tremblay
2007).

Since 2000 Statistics Canada has monitored health behav-
iours in the population using the Canadian Community
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Health Survey (CCHS). The CCHS is a detailed interview (a
combination of telephone and in-home interviews) con-
ducted each year on representative samples of Canadians
aged 12 and older. Physical activity levels are self-reported
by the participants, including the adolescents. For each par-
ticipant, total leisure-time physical activity energy expendi-
ture is calculated based on (i) the types, frequency, and
average duration of the physical activities in which they par-
ticipated during the previous 3 months; (ii) the known en-
ergy expenditures associated with these physical activities;
and (iii) their body mass. Based on a threshold of
12.5 kJ�kg–1�d–1 (3.0 kcal�d–1�kg–1), the equivalent of 30 min
of walking at a brisk pace (see review by Katzmarzyk and
Tremblay 2007), only 48.7% of 12–19-year-old participants
in the 2003 CCHS were classified as physically active (Sta-
tistics Canada 2004). Thus, despite using a conservative
threshold (well below the amount of physical activity pro-
moted in Canada’s physical activity guidelines for youth),
less than half of the youth population was considered physi-
cally active. Findings from the 2003 CCHS show clear gen-
der and age differences in physical activity among Canadian
youth. Using the 12.5 kJ�kg–1�d–1 threshold, 56.6% of male
youth vs. 40.5% of female youth were physically active,
and 51.9% of 12–14-year-olds vs. 46.7% of 15–19-year-olds
were physically active (Statistics Canada 2004).

In the special nutrition cycle of the CCHS conducted in
2004, physical activity participation data for 6–11-year-old
Canadian children was collected, based on parental reports
of time spent in physical activity of at least a moderate in-
tensity. Within this survey, 83.9% of children averaged at
least 1 h/d of physical activity, and 42.6% averaged at least
2 h/d of physical activity, but only 9.8% averaged at least
3 h/d of physical activity (Statistics Canada 2005). As with
adolescents, there were gender differences in the activity
patterns of the children with 86.7% of males vs. 80.8% of
females averaging at least 1 h/d of physical activity (48.6%
vs. 36.2% for ‡2 h/d, 13.5% vs. 5.9% for ‡3 h/d) (Statistics
Canada 2005).

The Health Behaviour in School-Aged Children survey
(HBSC) is a cross-national study of youth in grades 6–10
(corresponding to ages 10–16 y); it is conducted across 34
countries, including Canada (Currie et al. 2001; http://www.
hbsc.org/overview_studydesign.html). The latest HBSC sur-
vey with available data was conducted in 2001–2002. It as-
sessed physical activity within a larger health behaviour
questionnaire that was completed in the classroom setting.
After being provided with a definition and examples of com-
mon physical activities, participants were asked how many
days in the past week and in a typical week they undertook
cumulative physical activity of 60 min or more (Prochaska
et al. 2001). Scores on the simple physical activity questions
that were used were significantly correlated with more direct
measures of physical activity (accelerometers; r = 0.40) and
were reliable (r = 0.79) in classifying subjects as meeting or
not meeting physical activity guidelines (Prochaska et al.
2001). Based on European guidelines that recommend youth
engage in 60 min of physical activity on at least 5 d/week
(Biddle et al. 1998), subjects were categorized as physically
inactive if they were active for 60 min on 0–4 d/week or
physically active if they were active for 60 min on 5–
7 days per week. In Canada, only 44.9% of youth were clas-T
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sified as being physically active, even though these conser-
vative criteria were employed. Although less than half of
the Canadian participants in the HBSC survey were classed
as physically active, Canadian youth ranked third highest
amongst the 34 countries participating in the HBSC (Janssen
et al. 2005).

The Canadian Fitness and Lifestyle Research Institute has
recently obtained objective physical activity measures in a
representative sample of roughly 6000 Canadian school-
aged children and youth (aged 5–19 y) who were part of
the Canadian Physical Activity Levels Among Youth (CAN-
PLAY) study (Canadian Fitness and Lifestyle Research In-
stitute 2005). The data was collected between April 2005
and March 2006. Study participants wore pedometers during
waking hours over a 7 d study period. Because the motion
sensors on pedometers pick up walking and other
movements (e.g., play, sport), the total ‘‘step count’’ is a
reflection of overall physical activity levels and not just
walking. The CANPLAY participants took an average of
11 356 steps/d as recorded by the pedometers. Compared
with the average Canadian youth, children in Quebec took
fewer ‘‘steps,’’ whereas children in the Western and North-
ern regions took more ‘‘steps.’’ The influences of age, gender,
and socioeconomic differences seen in questionnaire-based
surveys were also noted in the CANPLAY study.
Interestingly, there were no differences in step counts be-
tween study participants who were and were not involved
in organized sports.

A minimum count of 10 000 steps/d has been widely rec-
ommended for adults (Hatano 1993). However, Tudor-Locke
and colleagues (Tudor-Locke et al. 2004) have suggested
that counts of 12 000 and 15 000 steps/d are more appropri-
ate physical activity levels for maintaining a healthy body
mass in girls and boys, respectively. Within the CANPLAY
study, only 27% of the study participants had step counts
above these thresholds. The Canadian Fitness and Lifestyle
Research Institute suggested within their report that a daily
step count of 16 500 was equivalent to the 90 min of physi-
cal activity recommended in Canada’s physical activity
guidelines for children and youth. Only 9% of the study par-
ticipants (12% of boys, 5% of girls) had step counts above
these thresholds. These new findings, based on objective as-
sessments of physical activity and stringent physical activity
thresholds consistent with the amount of physical activity
recommended in Canada’s physical activity guidelines, indi-
cate that 91% of Canadians between the ages of 5 and 19 y
are not active enough.

Health benefits of physical activity in
children and adolescents

Overview of 2005 evidence-based report
Although not as plentiful as for adults, there is consider-

able knowledge about the health benefits of physical activity
in children and youth. Research in this field has been the
topic of numerous systematic reviews and meta-analyses, a
sample of which are referenced here (Etnier et al. 2006;
Kelley and Kelley 2003; Reilly and McDowell 2003; Tol-
frey et al. 2000; Twisk 2001). Indeed, researchers, health
care practitioners, and the general public alike recognize

that leading a physically active life is an important part of
healthy living for children and youth.

A systematic evaluation of evidence linking physical ac-
tivity to several health and behavioural outcomes in school-
aged children and youth was published in 2005 (Strong et al.
2005). This evaluation was sponsored by the US Centers for
Disease Control and Prevention (CDC) and was developed
by a multidisciplinary expert panel. The co-chairs of the
panel (Dr. William B. Strong and Dr. Robert M. Malina) se-
lected 11 other panellists, based on their expertise in specific
areas of child and adolescent health. These areas included
adiposity, cardiovascular health, mental health, academic
achievement, musculoskeletal health, fitness, injuries, and
asthma. Given the extensive nature of the CDC-sponsored
evaluation, its use of a multidisciplinary team of experts,
and its recent publication date, the health benefits of physi-
cal activity presented in this review are based largely on the
results presented by the CDC-sponsored expert panel
(Strong et al. 2005).

The expert panel reviewed over 850 articles, identified by
computerized database searches and by searching the bib-
liographies of the panellists’ own libraries (Strong et al.
2005). Although their reviews were based on studies pub-
lished in 2004 or earlier, it is unlikely that sufficient evi-
dence has been published within the past two years to
change the level of evidence presented in the expert panel’s
report. Based on conceptual definitions and inclusion and
exclusion criteria developed by the panel, participants sys-
tematically evaluated relevant articles for each of the health
and behavioural outcomes considered. On the basis of their
reviews, each panellist provided a summary of the evidence
for strength (strong, >60% of studies reviewed; moderate,
30%–59% of studies reviewed; and weak, <30% of studies
reviewed) and the direction (positive, null, or negative) of
the effects of physical activity on each of the health and be-
havioural outcomes. The strength of evidence was judged
from the statistical significance of the outcomes; it did not
include other factors sometimes considered in evidence-
based reports, such as the effect sizes of physical activity
and the quality and types of studies.

The expert panel reached the following conclusions:
(i) evidence-based data are strong to conclude that physical
activity has beneficial effects on adiposity (within over-
weight and obese youth), musculoskeletal health and fitness,
and several components of cardiovascular health; (ii) evi-
dence-based data are adequate to conclude that physical ac-
tivity has beneficial effects on adiposity levels in those with
a normal body mass, on blood pressure in normotensive
youth, on plasma lipid and lipoproteins levels, on non-tradi-
tional cardiovascular risk factors (inflammatory markers, en-
dothelial function, and heart rate variability), and on several
components of mental health (self-concept, anxiety, and de-
pression) (Strong et al. 2005). A summary of evidence con-
cerning the health outcomes examined by the expert panel is
shown in Table 2. The amount, intensity, and type of phys-
ical activity required to achieve the result, when clear, is
also shown.

Based on the evidence summarized in Table 2, the 2005
CDC-sponsored expert panel recommended that school-aged
children and youth accumulate 60 min of physical activity
on a daily basis (Strong et al. 2005). They also recom-
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mended that the activity should be developmentally appro-
priate, enjoyable, and involve a variety of activities. The
recommendation of 60 min/d was in large measure based on
the results of intervention studies demonstrating that a 30–
45 min structured bout of physical activity 3–5 d/week was
effective in improving a variety of health outcomes. Thus,
60 min/d was chosen as the recommended level, to allow
for inter-individual variations in response (e.g., although
30–45 min may be effective for the average person, it is not
necessarily effective for all individuals) and to account for
intermittent activity (e.g., play, walking to school) that
would not have been part of the structured interventions.

Owing to the high prevalence of obesity (1 in 4 children
are now overweight or obese) and a rapid increase in the
number of overweight and obese children and youth in Can-

ada (the prevalence of obesity has tripled in the last 20 years)
(Tjepkema and Shields 2005), this review has given special
consideration to the amount of physical activity associated
with a healthy body mass during childhood. As indicated in
the review of adult populations (this issue of the journal,
Warburton et al. 2007), the volume of physical activity re-
quired to prevent weight gain and maintain weight loss is
higher than the volume of physical activity required to re-
duce overall morbidity and mortality risk. Thus, although
30 min of moderate-intensity physical activity on most or
all days of the week is appropriate to prevent many diseases
in adults, it may not be sufficient for weight control; most
adults may require upwards of 60 min/d to prevent age-related
weight gain. The evidence in children and youth, although
not as strong as for adults, also supports this contention.

Table 2. Association between physical activity and health and behavioural outcomes in children and youth.

Samplea
Health or behavioural
outcome Effectb

Amount of physical activity required
for health benefitc

Overweight or obese Adiposity + F, 3–5 d/week; I, moderate to vigorous; D,
30–40 min/d; T, variety of aerobic activities

Normal weight Adiposity Null Unclear (probably similar to overweight)
Overweight or obese Metabolic syndrome + Unclear

Lipids/lipoproteins
Total cholesterol Null Unclear
LDL-cholesterol Null Unclear
HDL-cholesterol + Unclear (probably similar to adiposity)
Triglycerides + Unclear (probably similar to adiposity)

Normotensive Blood pressure Null Unclear
Hypertensive Blood pressure + F, 12–32 week, 3 d/week; I, intensity to

improve aerobic fitness; D 30 min/session;
T, aerobic

Endothelial function Null Unclear
Inflammation Null Unclear
Heart rate variability Null Unclear
Coagulation Null Unclear
Mental health

Anxiety symptoms + Unclear (varies with mode of activity)
Depression symptoms + Unclear (varies with mode of activity)
Self-concept

Global self-concept + Unclear
Physical self-concept + Unclear
Sport competence + Unclear
Social self-concept Weak + Unclear
Academic self-concept Weak + Unclear

Academic performance
Grades, standardized tests + Unclear (added physical education)
Indicators (eg, memory) + Unclear

Prepubertal and pubertal Bone strength + F, 2–3+ times/week; I, moderate-high strain;
D, 10–60 min; T, 10 min of impact, 45–
60 min of general weight bearing

Postpubertal Bone strength Weak + Unclear
>7 years Aerobic fitness + F, >3 d/week; I, vigorous (80% VO2 max; D,

30–45 min; T, variety of activities
>6 years Strength and endurance + F, 2–3 d/week; I, strength 70%–85% 1RM,

endurance, 30%–60% 1RM, sets 2–5; D,
30–45 min; T, variety with adult supervision

Note: Table adapted from Strong et al. 2005.
aUnless otherwise indicated, all samples are from the general child and youth population.
b+, positive (beneficial) effect; null, insufficient evidence upon which to base a decision or no effect identified.
cAmount of activity required to achieve the result. F, frequency; I, intensity; D, duration; T, type of activity.
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For example, although the prescription of 30 min of aero-
bic exercise 3 d/week is effective in reducing blood pres-
sure in hypertensive children and youth, aerobic exercise
interventions lasting 30–40 min/session on 3–5 d/week are
needed to improve adiposity in obese children and youth
(Strong et al. 2005). Nonetheless, physical activity guide-
lines should focus on prevention rather than treatment. In
this regard, the volume of physical activity required to pre-
vent excessive weight gain in children and youth is un-
clear.

Although body weight control is an important outcome of
participation in regular physical activity, it is necessary to
consider numerous other health benefits in the absence of
any effects on weight. By comparison with overweight and
obese youth who are inactive and unfit, overweight and
obese youth who are physically active and fit have less
body fat (Nassis et al. 2005), an improved cardiovascular
risk factor profile (Andersen et al. 2006; Eisenmann et al.
2005), and better psycho-social health (Janssen et al. 2004).
Thus, current evidence suggests that physical activity has
many important benefits other than weight regulation for
overweight and obese children and youth.

Dose–response relationship between physical activity and
health in children and youth

Dose–response studies are particularly useful for deter-
mining the minimal and optimal amount of physical activity
required for good health, and for developing physical activ-
ity guidelines. In adults, the scientific community generally
holds that a positive parabolic curve describes the relation-
ship between physical activity and most health outcomes
(Kesaniemi et al. 2001; Pate et al. 1995). That is, large
health benefits occur with increases of physical activity at
the low end of the physical activity scale, but minimal bene-
fits in health are seen with further increases in physical ac-
tivity at the upper end of the physical activity scale. Thus,
existing guidelines for physical activity in adults are quite
modest, with a recommendation of 30–60 min of moderately
intense physical activity on most or all days of the week
(Health Canada and the Canadian Society for Exercise Phys-
iology 1998; Pate et al. 1995). There is no such consensus
on the dose–response relationship between physical activity
and health in children and youth, reflecting a lack of com-
prehensive dose–response studies in this age group. Litera-
ture reviews and evidence-based guidelines of physical
activity and health in children and youth have consistently
acknowledged the lack of studies examining the dose–re-
sponse relationship between physical activity and health in
this age group (Biddle et al. 1998; Etnier et al. 2006; Sallis
and Patrick 1994; Strong et al. 2005; Tolfrey et al. 2000;
Twisk 2001). The lack of dose–response studies has made it
difficult to set minimal and maximal physical activity tar-
gets for children and youth.

A few studies have adequately measured the dose–
response relationship between physical activity and health
in youngsters, as reviewed below.

Raitakari and colleagues published a study based on
cross-sectional data collected in 1986 on the association be-
tween physical activity and cardiovascular risk factors in
2358 young Finns (aged 9–24 y) (Raitakari et al. 1997). A
physical activity index was created, based on the product of

intensity, duration, and frequency of self-reported participa-
tion in structured physical activities. This index was subse-
quently divided into tertiles and risk factors were compared
amongst the 3 groups. The authors concluded from their
findings that ‘‘physical activity is associated with a favour-
able serum lipid profile during childhood and early young
adulthood in a dose-related manner’’. There were numerous
limitations to this study, some of which are as follows:
(i) the age range crossed from childhood into adulthood,
and it is plausible that the gradation of response was driven
by data from the young adults; (ii) only three physical activ-
ity categories were compared, and each of these categories
included a wide range of physical activity scores, making it
impossible to discern the pattern of the dose–response rela-
tionship and to determine minimal and maximal threshold
for health benefits; (iii) because a derived physical activity
index was used, the findings cannot easily be extrapolated
to yield a clear practical recommendation such as daily
minutes of physical activity; and (iv) the study was cross-
sectional in design.

In 2004, Tolfrey and colleagues published the results of a
12 week intervention study conducted on a small sample
(n = 36) of 10–12-year-olds (Tolfrey et al. 2004). Partici-
pants engaged in either low- (~60 min/week) or moderate-
(~78 min/week) volume exercise programmes. Given the
small (~18 min/week) differences in duration of physical ac-
tivity across groups, the researchers not surprisingly failed to
find dose–response or threshold effects on blood cholesterol
and lipids. It is important to note that even their moderate-
volume exercise program (~78 min/week) would be consid-
ered insufficient by most physical activity guidelines.

Two recent cross-sectional studies have examined the
dose–response relationship between physical activity and
obesity in school-aged youth. In these studies, the volume
of physical activity was assessed directly, by accelerometer,
a clear strength relative to the vast majority of epidemiolog-
ical studies in this field, which have relied on self-reported
questionnaire measures. Lohman et al. examined 1530 girls
in grade six (Lohman et al. 2006). The mean percentage of
body fat (as determined by skinfold thicknesses) decreased
in a dose–response manner (from 29.4 to 25.3%) on moving
from the lowest to the highest physical activity quintile. The
trends for body mass index (BMI) were similar (with
changes from 21.7 to 19.8 kg/m2 across physical activity
quintiles). Ness et al. examined 5500 12-year-olds (Ness et
al. 2007). The odds ratio for having a high body fat content
(as determined by dual-energy X-ray absorptiometry) be-
tween the top and bottom physical activity quintiles was
0.03 in boys and 0.36 in girls. The associations between
physical activity and trunk fat were very similar to those ob-
served for total fat. The findings of Ness et al. speak to the
strength of the association between physical activity and
adiposity when variables are measures by objective and ac-
curate techniques. Although there has been some debate
about the utility of physical activity as a strategy for obesity
control in children and youth (Wareham et al. 2005), this
may reflect the poor measures of physical activity and obe-
sity and consequent lack of significant findings in many
studies.

Andersen and colleagues (2006) published what is argu-
ably the best dose–response study on physical activity and
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health in youth. Their cross-sectional study included 1732
randomly selected 9- and 15-year-old students from three
European countries. The volume of physical activity was di-
rectly assessed by accelerometry. The health outcome exam-
ined was a composite score based on several cardiovascular
risk factors (blood pressure, triglycerides, total cholesterol/
HDL ratio, insulin resistance, the sum of four skinfolds, and
aerobic fitness). The likelihood of having a high cardiovas-
cular risk factor score increased in a clear dose–response
manner when moving from the lowest to the highest physi-
cal activity quintile (Fig. 1). Given the two-fold difference
in risk between the 4th (mean of ~100 min/d of physical ac-
tivity) and 5th (mean of ~150 min/d of physical activity)
quintiles, there was no apparent health threshold. This sug-
gests that although some health benefits are observed at
lower levels of physical activity, higher levels of physical
activity will result in additional health benefits. The limita-
tions of this study (Andersen et al. 2006) were its cross-sec-
tional design, and a statistical analysis that did not model
the dose–response relationship optimally by using a cubic
spline approach (Royston 2000). The range of physical ac-
tivity in the highest physical activity quintile was quite
large, with a mean and standard deviation of approximately
150 min/d and 50 min/d, respectively. It is not clear from
the results presented whether maximal benefit was achieved
within the highest quintile of physical activity, and a cubic
spline model could have been used to determine if the ef-
fects of increasing physical activity on the cardiovascular
risk score eventually reached a plateau within the upper
physical activity quintile.

Other considerations
Physical activity guidelines for children and youth should

be consistent with the patterns of physical activity that are
typical in this age group. Studies wherein physical activity
patterns of youngsters were continuously and objectively
monitored using accelerometers have shown that few young
people, particularly young children, engage in bouts of phys-
ical activity lasting for 15 min or longer. However, most
children and youth engage in many 5–10 min bouts through-
out a typical day (Armstrong et al. 1990; Pate et al. 1994).
Accordingly, a physical activity guideline that recommends
the accumulation of smaller bouts of physical activity
throughout the course of the day is practical and realistic
for children and youth. This is entirely consistent with Can-
ada’s physical activity guidelines for children and youth,
wherein it is indicated that physical activity can be accumu-
lated in 5–10 min bouts throughout the course of the day.

As outlined in Table 2, participation in strength-training
activities has beneficial effects on bone density, as well as
on muscular strength and endurance. Conversely, participa-
tion in aerobic activities has beneficial effects on cardiores-
piratory fitness, adiposity, and numerous cardiovascular risk
factors. These points emphasize the importance of partici-
pating in both aerobic and anaerobic activities (Strong et al.
2005). This requirement has been captured in Canada’s exi-
siting physical activity guidelines for children and youth.
The guidelines stress that endurance, flexibility, and strength
activities should be combined to achieve the best results.

Some of the health outcomes associated with physical ac-
tivity in children and youth, including reductions in adipos-
ity and blood pressure, and increased bone health, are
greater with vigorous- than with moderate-intensity activ-
ities (Strong et al. 2005). Based on these findings, and the
fact that it is unrealistic to expect young people to partici-
pate every day in more than 90 min of vigorous physical ac-

Physical Activity

(min/day)

9-yr olds

15-yr olds

38 ± 20

34 ± 15

69 ± 20

53 ± 24

92 ± 26

70 ± 24

116 ± 32

88 ± 32

167 ± 49

131 ± 47

0

1

2

3

4

5

6

Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quintile 5

O
d

d
s

ra
ti

o
s

(9
5

%
C

I)
fo

r
c
lu

s
te

re
d

c
a

rd
io

v
a

s
c

u
la

r
ri

s
k

Fig. 1. Odds ratio for clustered cardiovascular risk by physical activity quintiles. Error bars represent 95% confidence intervals. Average ±
SD minutes of physical activity (min/d) for each physical activity quintile, by age, are shown in the table at the bottom of the figure. Figure
created from data presented in Andersen et al. (2006).
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tivity, both moderate- and vigorous-intensity activities
should be recommended for children and youth. Canada’s
current physical activity guidelines for children and youth
indicate that the 90 min increase in physical activity in-
cludes approximately 60 min of moderate-intensity activities
and 30 min of vigorous activities.

The physical activities in which children and youth en-
gage, as well as the patterns of these activities, vary consid-
erably with age. The activities that younger children elect
are largely anaerobic; they help the children learn movement
patterns and skills. Once the basic movements and skills
have been developed, the fitness, health, and behavioural as-
pects of physical activity become more important (Strong et
al. 2005). Thus, as illustrated in Fig. 2, the emphasis on gen-
eral physical activities (games, play, etc.) and prescriptive
physical activities (including many activities and organized
sport) should change over the developmental years; less em-
phasis should be placed on general activities and more em-
phasis given to prescriptive activities as youngsters age. By
the time late adolescence is reached (15–19 years), physical
activity programmes can be very structured, similar to what
would be prescribed for adults. Within the general and pre-
scriptive physical activity domains illustrated in Fig. 2, the
activities themselves should also vary across the age spec-
trum. For example, strength-building activities that are ap-
propriate for younger children may include climbing,
gymnastics, and callisthenics. Adolescents, on the other
hand, can participate in structured resistance-training pro-
grams under appropriate adult supervision (Blimkie and
Bar-Or 1996). These concepts are well captured in Canada’s
physical activity guidelines, as the types and examples of
activities promoted in the child guide are different from
those promoted in the youth guide.

Finally, when dealing with children and youth it is impor-
tant to consider that the physical activities should be enjoy-
able. This will help ensure that youngsters will develop
positive attitudes towards physical activity that will continue
into adulthood. Although not stated in the physical activity
recommendations, the concepts that physical activity should

be ‘‘fun, enjoyable, and cool’’ are stressed in Canada’s phys-
ical activity guides for children and youth, and in the ac-
companying promotional materials (teacher and family
guides, child and youth magazines). Studies of children and
youth indicate that having fun is a key reason for participa-
tion in physical activity and sport (Olga et al. 2006;
Salguero et al. 2003). Conversely, an overly competitive
and stressful atmosphere is believed to contribute to drop-
out from sport during the developing years (Olga et al.
2006; Salguero et al. 2003). The vast majority of children
and youth do not value the long-term health benefits of
physical activity, and many of these health benefits may not
be apparent for years or even decades. Physical activity
messages developed for children and youth need to be infor-
mative (e.g., focussing on the immediate and short-term
benefits of physical activity), relative (e.g., stressing things
that are important for this age group), and persuasive. These
messaging concepts are discussed at length by Brawley and
Latimer (2007).

Considerations for Canada’s physical activity
guidelines for children and youth

The next section of this review is intended to be one part
of the process involved in moving forward on the review
and potential revision of Canada’s physical activity guide-
lines for children and youth. These are not physical activity
recommendations per se, but rather areas that warrant con-
sideration in the next phase of the guideline modification
process.

There is strong evidence to suggest that participating in
60 min/d of physical activity will have meaningful health
benefits in most children and youth (Strong et al. 2005). In-
deed, with the exception of Canada, all other physical activ-
ity guidelines for children and youth that have been
developed since 1998 have used 60 min/d (or on most days)
as a minimal physical activity target for children and youth.
The current recommendation of an increase in activity of
90 min/d may be quite intimidating, particularly for children
and youth who are very inactive. From a behavioural per-
spective, having a target that seems out of reach may ac-
tually discourage physical activity participation. In light of
this evidence, as the review process for Canada’s guidelines
continues, consideration should be given to including a min-
imal physical activity target. Current evidence suggests that
a minimal target of 60 min/d may be appropriate.

That being said, the limited amount of dose–response evi-
dence available suggests that more physical activity will be
better, and additional health benefits can still be achieved in
children and youth even when they are already undertaking
90 min/d of physical activity. Both the US National Associ-
ation for Sports and Physical Education (Corbin and Pan-
grazi 2004) and the Australia Department of Health and
Ageing (Department of Health and Aging 1999) have rec-
ommended that children and youth participate in at least
60 min, and up to several hours, of moderate- to vigorous-
intensity physical activity every day. In this way, they have
set both minimal and optimal targets. Canada’s physical ac-
tivity guidelines for children and youth may want to con-
sider adopting a similar approach. That is, recommend a
minimal amount of physical activity of 60 min/d, but also
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Fig. 2. Changing emphasis of different types of physical activity
during childhood and adolescence. Figure modified from Malina
(1991).
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note that substantial benefits can be achieved with more ac-
tivity, indicating that most Canadian children and youth are
not active enough, and that children and youth should be en-
couraged to increase their current physical activity levels up
to several hours per day. This type of message should en-
courage children and youth who are very inactive to engage
in at least a modest amount of physical activity, and also en-
courage moderately active children and youth to achieve
even greater benefits by becoming more active. Such a mes-
sage would thus remain consistent with the current child and
youth guidelines for Canada that recommend undertaking
more activity at higher intensities.

Although from a biological and health perspective high
levels of physical activity should be recommended to chil-
dren and youth, from a behavioural perspective it would re-
quire considerable efforts to bring about changes in
population behaviour for most people to achieve these goals.
The reader is referred to the review by Brawley and Latimer
in this supplement for more discussion of these behavioural
issues (Brawley and Latimer 2007). The physical and social
environments within most Canadian communities, homes,
and schools also make it challenging for many children and
youth to achieve these targets. The built environment (an in-
ability to walk and play in many neighbourhoods, an inad-
equacy of community facilities for physical activity, etc.),
safety issues around letting children play unsupervised out-
doors, the lack of daily physical education and qualified
physical education teachers within most Canadian schools,
and the poor parental role models that most young people
have, all influence the ability of children and youth to meet
the levels of physical activity recommended in the Canadian
guidelines. Further discussion of these variables is beyond
the scope of this review, but they warrant consideration
when discussing both the development of physical activity
guidelines and the ability of the population to adhere to the
guidelines.

Other issues that should be addressed are the lack of
physical activity guidelines for pre-school children (covered
in this issue by Timmons and colleagues 2007), and for 15–
19-year-olds, currently not addressed within the Canadian
youth (ages 10–14) or adult (ages 20+) guidelines. Present
evidence suggests that the amount of physical activity ap-
propriate for health and well-being in younger adolescents
is also appropriate for older adolescents (Strong et al.
2005). The 15–19-year-old age range is an important transi-
tion period, when youth are becoming increasingly inde-
pendent, are no longer required to take physical education
at school, are becoming less reliant on active forms of trans-
portation, and, in most cases, are moving out of their pa-
rents’ homes. Physical activity levels decline sharply during
adolescence (Canadian Fitness and Lifestyle Research Insti-
tute 2006). Thus, stressing the importance of physical activ-
ity and recommending high levels of physical activity,
consistent with Canada’s physical activity guidelines for
10–14-year-olds, would seem appropriate for the 15–19-
year-old age group as well.

With these suggestions in mind, a number of positive as-
pects of Canada’s physical activity guides for children and
youth were noted in this review. The guides recommended
different types of activity (e.g., aerobic, strength, flexibility),
both moderate- and vigorous-intensity activities, develop-

mentally appropriate activities, the enjoyable nature of phys-
ical activity, the finding that children and youth can
accumulate the required activity in 5–10 min bouts over the
course of a day, and the fact that most children and youth in
Canada are quite inactive and need to increase their current
physical activity level vastly.

Recommendations for future research
Existing physical activity guidelines for children and

youth have been based on available evidence, which is less
than ideal in amount and type. Dose–response studies are
particularly useful in determining the minimal and optimal
amounts of physical activity required for good health, and
subsequently for developing physical activity guidelines.
Few studies of children and youth have examined dose–re-
sponse relationships between physical activity and health ad-
equately. This has hampered the development of physical
activity guidelines. There is a dire need for comprehensive
dose–response studies of physical activity and its many
health outcomes in the paediatric age group.

Most research on the health benefits of physical activity
in school-aged children and youth has focused on biological
health outcomes. More research is needed to determine the
dose of physical activity required for several domains of
mental and emotional health in this age group. Considerable
research in adult populations has examined the impact of
physical activity on emerging cardiovascular risk factors
such as inflammatory markers, measures of vascular health
(e.g., endothelial function), and autonomic function (e.g.,
heart rate variability) (Jurca et al. 2005), but these are still
understudied areas in the paediatric age group (Strong et al.
2005).

One of the biggest limitations to studies of physical activ-
ity and health in children and youth has been the almost sole
reliance on self-reported measures of physical activity, the
limitations of which are highlighted by Esliger and Trem-
blay (2007) in this issue of the journal. Recent studies in
school-aged children and youth suggest that self-reported
physical activity measures over-predict actual physical activ-
ity (Bender et al. 2005; Wong et al. 2006). This is particu-
larly problematic when the findings from self-reported
studies are extrapolated to make public health recommenda-
tions about the volume of physical activity required for good
health. The necessary volume of physical activity may be
substantially underestimated if it is based simply on self-re-
ported measures of physical activity. More studies of chil-
dren and youth are needed in which objective physical
activity measures have been obtained. Accelerometry data
are now being collected as part of the US National Health
and Nutrition Examination Survey and the Canadian Health
Measures Survey (data collection started in March 2007).
The availability of these objective measures of physical ac-
tivity on large samples of the population will open up a
number of exciting investigations of relationships between
physical activity and health in children and youth.

Experimental (intervention) studies provide the strongest
evidence of a cause-and-effect relationship. Such studies are
important in all age groups in confirming evidence of the
health benefits of physical activity, and in determining the
volume of physical activity that is appropriate for health
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and well-being. Experimental studies of physical activity
and health in children and youth have typically been based
on 30–45 min bouts of structured exercise performed 3–5 d/
week. Such types of studies have little relevance to the way
most youngsters, particularly young children, engage in
physical activity. Children and youth tend to accumulate
their physical activity in shorter bouts (e.g., 10 min at re-
cess) throughout the day. There is a need for intervention
studies that target making changes in physical activity
throughout the course of the day, and an analysis of how
these changes influence health outcomes. Nonetheless, until
the environment in Canadian communities becomes more fa-
vourable to physical activity, more structured interventions
may be the only reliable approach to ensure that youngsters
are sufficiently active.

This review has been limited to physical activity. How-
ever, in addition to physical activity a number of physical
activity guidelines for children and youth make recommen-
dations about curtailing sedentary behaviours, particularly
screen-time behaviours (television, computer, and video
games) (see Table 1). The Canadian guidelines, for example,
suggest reducing screen time by 90 min/d in conjunction
with the 90 min/d increase in physical activity (Health Can-
ada and the Canadian Society for Exercise Physiology
2002a, 2002b). There is a need to examine the relationship
between screen time and health in children and youth more
specifically and to determine the volume of screen time as-
sociated with poor health and lack of physical activity in
this age group.

Finally, Canada’s physical activity guidelines for children
and youth, as well as this review, have been targeted to-
wards healthy youngsters. There is also a need for research
to determine whether the volume, intensity, and type of
physical activity required for health and well-being in
healthy children and youth is appropriate for children and
youth with disease (e.g., cystic fibrosis and leukemia), phys-
ical disabilities (e.g., spinal cord disorders), and mental dis-
abilities (e.g., Down syndrome and autism).
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