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Highlights

• This study estimated the propor
tion of Canadians aged 10 to 17 years 
that meet the recommendations con
tained within the Canadian 24-hour 
Movement Guidelines for Children 
and Youth. 

• Only 3% met all three of the key 
recommendations for moderateto
vigorous physical activity, screen 
time, and sleep contained in the 
guidelines. 

• More children and youth met rec
ommendations for sleep duration 
(66%) than for moderateto vigorous 
physical activity (35%) and screen 
time (8%).

sleep, a large group of researchers and 
knowledge users recently developed the 
“Canadian 24-Hour Movement Guidelines 
for Children and Youth: An integration of 
physical activity, sedentary behaviour and 
sleep”.14 Hereafter, these guidelines are 
referred to as the “24Hour Movement 
Guidelines”. The 24Hour Movement Guide
lines were developed under the leadership 
of the Canadian Society for Exercise 
Physiology with additional support and 
endorsement by the Children’s Hospital of 
Eastern Ontario, the Conference Board of 
Canada, the Public Health Agency of 
Canada, and ParticipACTION. They con
tain specific recommendations on the time 
that 5 to 17yearolds should devote to 
moderatetovigorous physical activity 
(MVPA of ≥60 minutes/day), recreational 
screen time (≤2 hours/day), and sleep 
(9  to 11 hours/day for 5 to 13yearolds, 
and 8 to 10 hours/day for 14 to 17year
olds) to support healthy development. 
Adhering to each of the recommendations 
within the guidelines is associated with a 
variety of health outcomes including body 

Abstract

Introduction: The Canadian 24-Hour Movement Guidelines for Children and Youth were 
released in 2016. They contain specific recommendations on the daily time that 5 to 
17yearolds should devote to moderatetovigorous physical activity, recreational screen 
time, and sleep. The objective of this study was to estimate the proportion of Canadians 
aged 10 to 17 years that meet the recommendations contained within the 24-Hour 
Movement Guidelines for Children and Youth. 

Methods: A nationally representative sample of 22 115 young people was examined. 
Movement behaviour data were selfreported. Adherence to the guideline recommenda
tions were based on the following: accumulation of at least 60 minutes per day of 
moderate tovigorous physical activity, no more than 2 hours per day of recreational 
screen time, and 9 to 11 hours/night of uninterrupted sleep for those aged 10 to 13 years 
or 8 to 10 hours/night for those aged 14 to 17 years. 

Results: Only 3% of the sample met all three of the key recommendations contained in 
the guidelines. Twentyfive percent met two of the recommendations, 51% met one of 
the recommendations, and 21% met none of the three recommendations. More children 
and youth met recommendations for sleep duration (66%) than for moderateto 
vigorous physical activity (35%) and screen time (8%).

Conclusion: A small minority (< 3%) of Canadians aged 10 to 17 years met all three of 
the key recommendations contained in the 24-Hour Movement Guidelines for Children 
and Youth.
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been considered separate and independ
ent from each other. Nonetheless, research
ers are beginning to recognize that these 
three behaviours are codependent and 
should be considered simultaneously.1013 
Because these three behaviours are mutu
ally exclusive and time spent in these 
behaviours across a day must collectively 
account for the entire 24hour period, 
time spent in physical activity, sedentary 
behaviour, and sleep are codependent. In 
other words, time spent in one behaviour 
necessarily displaces time spent in at least 
one of the remaining behaviours.  

In recognition of the codependence of 
physical activity, sedentary behaviour, and 

Introduction

A lack of physical activity,1,2 excessive sed
entary behaviour, particularly recreational 
screen time,3, 4 and insufficient sleep5, 6 are 
associated with an assortment of physical, 
mental, and social health indicators 
among schoolaged children and youth. 
Canada had separate and distinct public 
health guidelines for physical activity7 
and sedentary behaviour.8 The U.S. 
National Sleep Foundation developed sleep 
duration guidelines,9 and within Canada 
these guidelines were endorsed by pediat
ric sleep health experts.5 The existence of 
these three distinct guidelines demon
strates that physical activity, sedentary 
behaviour, and sleep have historically 
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composition, physical fitness, academic 
achievement and cognition, emotional 
regulation, prosocial behaviours, cardio
vascular and metabolic health, and overall 
quality of life. In setting these recommen
dations, the 24Hour Movement Guidelines 
establish measureable targets for surveil
lance and provide guidance to healthcare 
professionals, researchers, decision mak
ers, and the general public. The 24Hour 
Movement Guidelines also highlight to 
these groups that focusing on a single 
behaviour is an outofdate approach, 
because a person doing well with that 
behaviour can still have an unhealthy 
movement behaviour profile. For instance, 
a child with sufficient MVPA but too much 
screen time and inadequate sleep does not 
have an ideal movement behaviour profile. 

Now that the new 24Hour Movement 
Guidelines have been released, it is impor
tant to have timely descriptive informa
tion on the proportion of Canadian 
children and youth who simultaneously 
achieve all of the movement behaviour 
recommendations. This information could 
be used to inform the development of pro
grams and policies to promote healthy 
movement behaviours. Therefore, the pri
mary objective of this study is to estimate 
the proportion of Canadian children and 
youth who simultaneously meet all of the 
movement behaviour recommendations 
contained within the 24Hour Movement 
Guidelines. The secondary objectives are 
to estimate the proportion who meet the 
individual guideline recommendations, as 
well as the different intermediate combi
nations of the recommendations (e.g. 
meet recommendations for physical activ
ity and sleep but not screen time). We had 
the opportunity to study these objectives 
using the Health Behaviour in School-Aged 
Children (HBSC) study, a large and repre
sentative sample of Canadians in grades 6 
to 10. 

Methods

Study sample and design

This study is based on Canadian records 
from the 2013/14 cycle of the HBSC. The 
HBSC is a World Health Organization 
(WHO) collaborative crossnational study 
of students in grades 6 to 10.15, 16 The 
2013/14 Canadian HBSC followed the 
international sampling protocol. In doing 
so, classes within 349 schools were selected 
using a weighted probability technique 
that ensured proportional representation 

based on location, language, religion, and 
community size. Students enrolled in spe
cial needs, onreserve, or nonpublicly 
funded schools were excluded; collec
tively, they represent <  7% of young 
Canadians.16 Seventyseven percent of 
those originally selected participated, 
which involved completing a 45minute 
long questionnaire. Consent was obtained 
from students, parents/guardians, indi
vidual schools, and school boards. The 
study received ethics approval from the 
Queen’s University General Research 
Ethics Board (Research Ethics Committee 
reference file #6010236).

The items included in the HBSC question
naire are continuously developed, vali
dated, and pilot tested by the HBSC 
international network and in Canada by 
the Canadian HBSC investigators.15,16 In 
most instances the findings of these valid
ity and pilot studies are not published. 
However, to comply with the international 
HBSC protocol, there needs to be evidence 
that the questionnaire item has acceptable 
psychometric properties and that it is 
wellunderstood by grade 610 students.

A small proportion (n = 606, 2.0%) of 
the original sample of 30  153 students 
completed a condensed questionnaire that 
did not include the sleep items. An addi
tional 369 (1.2%) were outside of the tar
get age range (e.g. a grade 12 student 
taking a grade 10 class). Thus, the eligible 
sample for the present study consisted of 
29  178 children and youth aged 10 to 
17  years. Of these, 67 (0.2%) were 
excluded because of missing data on age 
or gender. An additional 4429 (15.1%) 
were excluded because of missing data on 
one or more of the sleeptime items, or 
because their weekday and/or weekend 
sleep duration was greater than three 
standard deviations from the mean, as we 
assumed their abnormal data reflected 
recording errors. An additional 1772 
(6.1%) were excluded because they did 
not respond to one or more of the physical 
activity items and 975 (3.3%) were 
excluded because they did not respond to 
one or more of the screentime items. The 
final sample size for this study was 22 115. 
A comparison of the final sample to the 
7063 participants that were excluded from 
the statistical analyses is provided in 
Table 1. The relative differences between 
the included and excluded groups were 
within 10% for all of the demographic 
(e.g. age, gender, race), geographic (e.g. 
province/territory, municipality size), and 

movement behaviour (e.g. sleep, MVPA, 
screen time) variables.

24-Hour Movement Behaviour Guidelines

The paper describing the 24Hour Movement 
Guidelines and their development pro
vides instructions on how these guidelines 
should be interpreted for surveillance pur
poses.14 These instructions indicate that 
for minimal inclusion in guideline surveil
lance, the following three conditions be 
met: 1)  9 to 11 hours of uninterrupted 
sleep per night for those aged 5 to 13 years 
and 8 to 10 hours per night for those aged 
14 to 17 years; 2) accu mulation of at least 
60 minutes per day of MVPA involving a 
variety of aerobic activities; and 3)  no 
more than 2 hours per day of recreational 
screen time. The recommendations indi
cate that each of the aforementioned three 
conditions should be met when averaging 
daily time across all 7 days of the week. 

Sleep duration

Participants were asked to report the typi
cal time during the past week that they 
turned out the lights to go to sleep and 
woke up in the morning, separately for 
weekdays and weekends. Based on this 
information, each participant’s average 
nightly sleep duration was calculated and 
we determined whether or not partici
pants had a sleep duration that met the 
recommended range (9 to 11 hours/night 
for 6 to 13yearolds, and 8 to 10 hours/
night for 14 to 17yearolds).14 Sleep dura
tions falling even one minute outside of 
these ranges were classified as not meet
ing the guidelines. Results from a validity 
study indicate that estimates of youths’ 
average nightly sleep duration calculated 
from selfreported bed times and wake up 
times are comparable to the average objec
tively measured sleep duration obtained 
using actigraphy (471 vs. 461 minutes/night, 
respectively).17 

Moderate-to-vigorous physical activity

Children and youth accumulate their 
MVPA by participating in physical activi
ties in class time at school (e.g. physical 
education class), organized sports and 
programs in their free time, active outdoor 
play in their free time, and active trans
portation (e.g. walking or bicycling to 
school).18 The amount of MVPA performed 
in class time at school and in free time 
outside of school, including organized 
sports and programs and active outdoor 
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play, were assessed with the following 
two items: “About how many hours a week 
do you usually take part in physical activ-
ity that makes you out of breath or warmer 
than usual in your class time at school?” 
and “Outside of school hours: How many 
hours a week do you usually exercise in 
your free time so much that you get out of 
breath or sweat?”. Response options to 
these two items were: “none at all”; 
“about ½ hour”; “about 1 hour”; “about 3 
hours”; “about 4 hours”; “about 5 hours”; 
“about 6 hours” and “about 7 hours”.  The 
amount of time spent in active transporta
tion was assessed with the following 
items: “On a typical day, the main part of 
your journey to school is made by….” and 
“How long does it usually take you to travel 
to school from your home”. Participants 

who did not select the “walking” or “bicy-
cling” options for school travel mode were 
deemed to have accumulated no active 
transportation. For those who selected the 
“walking” or “bicycling” options, their 
weekly active transportation was deter
mined by multiplying the school travel 
time by two (to account for trips to and 
from school) and then by five (as there 
are five school days/week). We then 
added time spent in MVPA in active trans
portation, class time at school, and in free 
time outside of school, and then divided 
these times by 7 to obtain their average 
daily MVPA. Based on this total, partici
pants were categorized into those who did 
(≥ 60 minutes/day on average) and those 
who did not (< 60 minutes/day on aver
age) meet the MVPA recommendation. 

Testretest reliability analyses indicate there 
is ≥ 0.80 agreement between repeated 
responses to the HBSC active transporta
tion item.19 The agreement between repeated 
responses to the class time at school and 
free time outside of school physical activ
ity items ranges from 67% to 85% across 
different gender and grade groups.20 The 
testretest reliability of selfreported organ
ized sport participation is also high 
(Kappa = 0.84).21

It is important to note that the recommen
dation to look at the daily average for 
MVPA is different from how previous 
Canadian surveillance studies examined 
this behaviour, although the recommenda
tion has not changed since the release of 
the previous physical activity guidelines.7 
Most studies have assessed adherence to 
the MVPA recommendation based on the 
achievement of 60 minutes of MVPA on 6 
or all 7 days of the week,16, 22, 23 as per 
Canadian and World Health Organization 
recommendations at the time of the physi
cal activity guideline release.7, 24 

Screen time

The amount of time spent watching enter
tainment on a screen, playing sedentary 
video games and using electronic screen 
devices for other purposes were deter
mined using the following items: “How 
many hours a day, in your free time, do 
you usually spend watching TV, videos 
(including YouTube or similar services), 
DVDs, and other entertainment on a 
screen?”, “How many hours a day, in your 
free time, do you usually spend playing 
games on a computer, games console, tab-
let (like iPad), smartphone or other elec-
tronic device (not including moving or 
fitness games)?” and “How many hours a 
day, in your free time, do you usually 
spend using electronic devices such as 
computers, tablets (like iPad) or smart-
phones for other purposes (e.g., homework, 
emailing, tweeting, Facebook, chatting, surf-
ing the internet)?” For each question, the 
response options were “none at all”; 
“about half an hour a day”; “about 1 hour 
a day”; “about 2 hours a day”; “about 
3  hours a day”; “about 4 hours a day”; 
“about 5 hours a day”; “about 6 hours a 
day”; or “about 7 or more hours a day”. 
Questions were asked for both weekday 
and weekend use. There is a moderateto
high agreement between repeated responses 
to these HBSC screentime questions with 
Kappa coefficients ranging from 0.68 to 
0.82.25 Average daily screen time was 

TABLE 1 
Descriptive characteristics of 2013/14 HBSC participants according to whether they were 

included or excluded from the statistical analyses

Characteristic

Included participants  
(N = 22 115)

n (95% CI)

Excluded participants 
(N = 7063)

n (95% CI)

Age, mean  14.1 (13.9–14.3)  14.1 (13.9–14.3)

Gender, % female  52.8 (51.2–54.5)  45.2 (42.7–47.4)

Race, % white  76.0 (71.6–80.5)  70.7 (65.3–76.0)

Immigration status, % born in Canada  81.3 (79.2–83.4)  77.5 (74.5–80.4)

Perceived family wealth, % not well off  8.7 (8.0–9.3)  9.0 (8.0–10.1)

Region of Canada

   West (BC, AB), %  24.7 (16.1–33.3)  23.5 (13.9–33.2)

   Prairies (SK, MB), %  7.8 (4.3–11.3)  7.2 (3.7–10.7)

   Ontario, %  42.8 (33.2–52.5)  38.6 (28.3–48.9)

   Quebec, %  19.1 (8.7–29.5)  21.3 (10.0–32.6)

   Maritimes (NS, NB, PE), %  3.4 (1.7–5.1)  7.4 (1.2–13.6)

   Territories (NT, YU, NU), %  0.5 (0.3–0.7)  0.6 (0.3–0.8)

Type of municipality

   Rural (<1000), %  4.1 (1.2–7.1)  3.3 (1.2–5.5)

   Small centre (1000-29 999), %  36.7 (26.5–46.8)  39.9 (28.7–51.0)

   Medium centre (30 000-99 999), %  18.7 (11.2–26.3)  19.0 (10.1–28.0)

   Large centre (100 000-499 999), %  25.2 (16.9–33.5)  21.8 (13.3–30.2)

   Metropolitan (≥500 000), %  15.3 (8.6–22.0)  15.9 (7.5–24.4)

Movement behaviours

   Sleep duration, hours/day  9.0 (8.9–9.0)  9.0 (8.9–9.1)

   Moderate-to-vigorous physical activity, 
   hours/week

 5.6 (5.4–5.8)  5.8 (5.6–6.1)

   Screen time, hours/day  7.5 (7.3–7.7)  8.1 (7.8–8.5)

Abbreviations: CI, confidence interval; HBSC, Health-Behaviour in School-Aged Children study.

Note: Data presented as mean (95% CI) for continuous variables and prevalence (95% CI) for categorical variables.
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calculated and participants were catego
rized into those who did (≤ 2.0 hours/
day) and those who did not (> 2.0 hours/
day) meet the screentime recommendation. 

Age and gender categories

Gender (n = 10 480 boys, 11 664 girls) and 
age comparisons were made. For age com
parisons, participants were grouped into 
10 to 13yearolds (n = 10 243) and 14 to 
17yearolds (n = 11 901) categories. The 
cutpoint that differentiated the younger 
and older age groups was selected to cor
respond with the change in sleep duration 
recommendations from 13 to 14 years of 
age.14

Statistical analysis

Statistical analyses were conducted in SAS 
version 9.4 (Cary, NC, USA). Proc survey 
procedures with the weight and cluster 
options were used to account for the sam
ple weights and the clustered (by class
room) nature of the survey. The prevalence 
of participants adhering to the 24Hour 
Movement Guidelines, different interme
diate combinations of the guideline rec
ommendations, and different number of 
guideline recommendations were calcu
lated. Gender and age group differences 
were determined using the RaoScott chi
square test which allowed us to control 
for clustering at the school level. A pvalue 
of < 0.05 was used to denote statistical 
significance. 

Results

A description of the sample that was 
included in the statistical analyses is pro
vided in Table 1. Additional information 
on the proportion meeting sleep, MVPA, 
and screentime recommendations are in 
Table 2. Of the representative sample of 10 
to 17yearolds studied, 66% met the sleep 
duration recommendation, 35% met the 
MVPA recommendation, and 8% met the 
screentime recommendation components 
of the guidelines (Table 2). The proportion 
of boys and girls meeting the sleep dura
tion recommendation was not different; 
however, more boys than girls met the rec
ommendation of 60 minutes/day of MVPA. 
Conversely, more girls than boys met the 
screentime recommendation of ≤ 2 hours 
/day. The proportion of 10 to 13yearolds 
and 14 to 17yearolds meeting the sleep 
duration or the MVPA recommendations 
did not differ; however, a greater proportion 

of 10 to 13yearolds met the screentime 
recommendation.  

As shown in Table 3, 21% of the sample 
did not meet any of the sleep duration, 
MVPA, or screentime recommendations. 
This proportion was higher in girls than 
boys but did not differ by age. Approx
imately 51% met one of the three 
re commendations, 25% met two of the 
recommendations, and less than 3% met 
all three recommendations and adhered to 
the 24Hour Movement Guidelines.

Table 4 provides information on the pro
portion who met different intermediate 

combinations of the guideline recommen
dations. Less than 5% met the recommen
dations for screen time only, the sleep 
duration and screentime combination, 
and the MVPA and screen time combina
tion. The proportion meeting recommen
dations for sleep only, MVPA only, and the 
combination of sleep and MVPA all 
exceeded 10%.  

Discussion

This study determined the proportion of 
Canadians aged 10 to 17 years that meet 
the new 24Hour Movement Guidelines. A 
small minority (< 3%) met all three of 

TABLE 2 
Proportion of 10- to 17-year-olds that met the individual components  

of the 24-Hour Movement Guidelines

Guideline 
component

All participants  
(N = 22 115)

% (95% CI)

Gender groups Age groups

Boys 
(n = 10 465)

% (95% CI)

Girls 
(n = 11 650)

% (95% CI)

10- to 13-year-olds  
(n =10 236)

% (95% CI)

14- to 17-year-olds  
(n = 11 879)

% (95% CI)

Sleep 
duration

66.2  
(64.7–67.7)

65.8  
(64.1–67.5)

66.6  
(64.7–68.5)

64.5  
(62.4–66.6)

67.7  
(65.9–69.5)

Physical 
activity

35.4  
(32.8–38.0)

41.6  
(38.7–44.6)

29.8  
(27.1–32.6)*

36.0  
(33.7–38.2)

34.9  
(31.2–38.9)

Screen time
8.1  

(7.1–9.0)
7.1  

(6.1–8.1)
8.9  

(7.7–10.1)*
11.6  

(10.3–12.9)
5.0  

(4.3–5.8)**

Abbreviations: 24-Hour Movement Guidelines, Canadian 24-Hour Movement Guidelines for Children and Youth; CI, confidence 
interval.

Note: Data presented as prevalence (95% CI).

* Significantly different from boys (p < 0.05).

** Significantly different from 10- to 13-year-olds (p < 0.05).

TABLE 3 
Proportion of 10- to 17-year-olds that met different numbers of the three specific  

recommendations included in the 24-Hour Movement Guidelines

# of guideline 
recommendations 
met

All 
participants  
(N = 22 115)

% (95% CI)

Gender groups Age groups

Boys 
(n = 10 465)

% (95% CI)

Girls 
(n = 11 650)

% (95% CI)

10- to 13-year-olds  
(n = 10 236)

% (95% CI)

14- to 17-years-olds 
(n = 11 879)

% (95% CI)

None
20.9  

(19.5–22.3)
18.8  

(17.3–20.4)
22.9  

(21.1–24.4)*
21.2  

(19.4–23.0)
20.7  

(19.0–22.3)

One
51.1  

(49.4–52.9)
50.3  

(48.5–52.0)
51.9  

(49.6–54.2)
49.3 

(47.6–50.9)
52.7  

(50.4–55.1)**

Two
25.3  

(23.5–27.2)
28.4  

(26.1–30.8)
22.6  

(20.7–24.4)*
25.9  

(24.2–27.6)
24.8  

(22.1–27.6)

All three
2.6  

(2.2–3.0)
2.5  

(2.0–3.0)
2.7  

(2.2–3.3)
3.7  

(3.0–4.3)
1.7  

(1.3–2.2)**

Abbreviations: 24-Hour Movement Guidelines, Canadian 24-Hour Movement Guidelines for Children and Youth; CI, confidence 
interval.

Note: Data presented as prevalence (95% CI).

* Significantly different from boys (p < 0.05).

** Significantly different from 10- to 13-year-olds (p < 0.05).
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the key recommendations contained in 
the guidelines. Based on selfreported 
data, more children and youth meet rec
ommendations for sleep duration (66%) 
than for MVPA (35%) and screen time 
(8%).

The 24Hour Movement Guidelines have 
just been released and these are the first 
public health guidelines that integrate 
multiple movement behaviours. Therefore, 
no previous surveillance studies have 
examined the simultaneous adherence to 
sleep, physical activity, and screentime 
recommendations. Therefore, the results 
of the present study are novel and they 
cannot be directly compared to previous 
studies. With that being said, previous 
studies based on nationally representative 
samples of young Canadians have exam
ined adherence to the individual recom
mendations within the guidelines. Some 
of these results are discussed below. 

The previous Canadian physical activity 
guidelines for schoolaged children and 

youth recommended 60 minutes of MVPA 
on a daily basis.7 This is identical to the 
MVPA recommendation contained within 
the new 24Hour Movement Guidelines. 
For surveillance purposes, researchers 
have historically required that children 
and youth obtain 60 minutes of MVPA on 
six or all seven days of the week to be 
considered physically active.23 A paradigm 
shift in the new 24Hour Movement 
Guidelines (and the surveillance recom
mendations contained within these guide
lines) is the notion that for surveillance 
purposes daily MVPA should be averaged 
across a week.14 Selfreported data from 
the 2001/02, 2005/06, 2009/10, and 2013/14 
cycles of the Canadian HBSC study sug
gested that 18% to 20% of grades 6 to 10 
students met the 60 minute target on all 
seven days of the week.16 The shift to an 
average recognizes that there is daytoday 
variability in a young person’s MVPA and 
other movement behaviours, and that ulti
mately it is more important to accumulate 
a sufficient volume of MVPA over a week 
than it is to require that a specific volume 

of MVPA be accumulated each and every 
day.1, 2 

Previous Canadian sedentary behaviour 
guidelines for schoolaged children and 
youth recommended a maximum of 2 hours 
per day of recreational screen time.26 This 
is identical to the screentime recommen
dation contained within the new 24Hour 
Movement Guidelines. Previous surveil
lance studies on screen time in Canada 
have traditionally considered the average 
daily screentime level and did not require 
the 2hour target be met on most or all 
days of the week. That approach is con
sistent with the surveillance recommenda
tions for screen time that are part of the 
new 24Hour Movement Guidelines.14 
Findings from the 2009/10 cycle of the 
HBSC indicated that 19% of grades 6 to 10 
Canadians met the screentime recom
mendation at that time,16 which is twice 
as high as the 8% prevalence level 
reported here based on the 2013/14 HBSC. 
Substantial changes were made to the 
questionnaire items that assessed screen 
time between the 2009/10 and 2013/14 
HBSC cycles, which may have in part con
tributed to the different prevalence esti
mates. Specifically, the questionnaire 
items changed to reflect changes to 
screentime technology such as the use of 
tablet computers to watch television pro
grams, inclusion of social media on the 
computer questions, inclusion of Bluray 
discs in addition to DVDs for movie 
watching, inclusion of YouTube and simi
lar videos to program watching, and the 
exclusion of active video games when 
responding to the videogame question.

There is a limited amount of surveillance 
data on sleep duration. The only compara
ble Canadian data that we know of are 
from the 2012/13 Canadian Health Measures 
Survey. Findings from that survey sug
gested that 18% of 5 to 11yearolds and 
33% of 12 to 17yearolds did not obtain 
adequate sleep.27 Adequate sleep was 
defined as 10 to 13 hours/day for 5year
olds, 9 to 11 hours/day for 6 to 13year
olds, and 8 to 10 hours/night for 14 to 
17yearolds. These findings are similar to 
those reported here, which suggest that 
35% of 10 to 13yearolds and 32% of 
14 to 17yearolds did not get the appro
priate amount of sleep.

A finding in this paper is that a very small 
proportion (< 3%) of Canadians aged 10 to 
16 years do well in all of the movement 

TABLE 4 
Proportion of 10- to 17-year-olds that met different combinations of the three specific 

recommendations included in the 24-Hour Movement Guidelines

Combination 
of guideline  

recommenda-
tions met

All 
participants 
(N = 22 115)

% (95% CI)

Gender groups Age groups

Boys 
(n = 10 465)

% (95% CI)

Girls 
(n = 11 650)

% (95% CI)

10- to 13-year-olds  
(n = 10 236)

% (95% CI)

14- to 17-years-olds 
(n = 11 879)

% (95% CI)

None
20.9  

(19.5–22.3)
18.8  

(17.3–20.4)
22.7  

(21.1–24.4)*
21.1  

(19.4–23.0)
20.7  

(19.0–22.3)

Sleep duration 
only

39.2  
(36.9–41.4)

35.9  
(33.7–38.1)

42.1  
(39.2–45.0)*

36.1  
(34.3–37.9)

41.8  
(38.6–45.0)**

Physical 
activity only

10.7  
(9.7–11.6)

13.2  
(12.0–14.4)

8.4  
(7.3–9.4)*

11.4  
(10.4–12.5)

10.0  
(8.7–11.3)

Screen time 
only

1.3  
(1.0–1.5)

1.1  
(0.8–1.4)

1.4  
(1.1–1.8)

1.7  
(1.3–2.1)

1.0  
(0.7–1.2)**

Sleep duration 
+ physical 
activity

21.8  
(19.3–23.0)

24.9  
(22.4–27.3)

17.9  
(16.1–19.6)*

19.6  
(18.9–21.3)

22.5  
(19.8–25.2)**

Sleep duration 
+ screen time

3.2  
(2.3–3.7)

2.5  
(2.0–3.0)

3.9  
(3.2–4.5)*

5.0  
(4.3–5.9)

1.7  
(1.4–2.0)**

Physical 
activity + 
screen time

0.9  
(0.7–1.1)

1.0  
(0.8–1.3)

0.8  
(0.6–1.0)

1.2  
(0.9–1.5)

0.7  
(0.4–0.9)**

All three
2.6  

(2.2–3.0)
2.5  

(2.0–3.0)
2.7  

(2.2–3.3)
3.7  

(3.0–4.3)
1.7  

(1.3–2.2)**

Abbreviations: 24-Hour Movement Guidelines, Canadian 24-Hour Movement Guidelines for Children and Youth; CI, confidence 
interval.

Note: Data presented as prevalence (95% CI).

* Significantly different from boys (p < 0.05).

** Significantly different from 10- to 13-year-olds (p < 0.05).
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behaviours that comprise Canada’s new 
24-Hour Movement Guidelines for Children 
and Youth. An important lesson learned is 
that focusing on a single movement 
behaviour in isolation does not capture 
the extent of the movement crisis in young 
Canadians. For instance, only a third of 
the sample had a sleep duration that was 
outside of the recommended range. None
theless, it is still valuable to consider the 
movement behaviours in isolation in addi
tion to their combinations as that provides 
insights into what specific movement 
behaviours are the most problematic. In 
the present study, the screentime results 
were particularly concerning as only 8% 
of the participants met the screentime 
recommendation. Thus, interventions that 
can successfully reduce screen time may 
be particularly helpful at improving the 
movement behaviour profile of young 
Canadians. 

Strengths and limitations

A key limitation of this study is the self
reported nature of the behavioural data. 
This could have led to misclassification 
and over or underestimated amounts of 
adherence to the movement behaviour 
guidelines and its different recommenda
tions. It is also important to note that the 
assessment of MVPA was limited to activi
ties performed in class time at school, free 
time outside of school, and active travel to 
school. Active travel to nonschool desti
nations and activities performed during 
the school day outside of class time such 
as recess would not have been captured. 
Furthermore, the assessment of screen 
time included homework (as part of the 
computer use item), even though the 
≤2 hour/day screentime recommendation 
in the 24Hour Movement Guidelines is 
specific to recreational screen time.14 The 
nature of data collection also led to a lot 
of missing data, as many of the partici
pants chose not to respond to all question
naire items and/or did not have time to 
complete all questions. Participants with 
missing data were excluded from the anal
yses, and this would have biased the 
results if the movement behaviours were 
different in the included and excluded 
participants. Another limitation was that 
the sampling strategy excluded youth 
enrolled in special needs educational pro
grams, those living on reserves, and those 
not attending publicly funded schools 
(e.g. homeless youth). Although these 
groups represent < 7% of Canadians in the 
target age range, they are amongst Canada’s 
most vulnerable and their movement 

behaviours may be different than what 
was reported here. Additional research is 
needed in these vulnerable population 
groups. 

Conclusion

While 79% of Canadians aged 10 to 17 years 
met one or more of the three key recom
mendations that are part of the new 
Canadian 24Hour Movement Guidelines, 
less than 3% met all three recommenda
tions. Adherence was particularly low for 
the screentime and MVPA recommenda
tions. It is hoped that the information 
from this descriptive study can be used to 
inform the development of programs and 
policies to promote healthy movement 
behaviours in schoolaged children and 
youth.
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