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ABSTRACT

Background

The Canadian 24-Hour Movement Guidelines for Adults, released in October 2020, recommend 7 to 9 hours of good-quality sleep for adults aged 18 to 64 and
7 to 8 hours for adults aged 65 and older, on a regular basis, with consistent sleep and wake times for health benefits. This study assesses the sleep behaviours
of Canadian adults and how these behaviours align with the recommendations.

Data and methods

This cross-sectional study uses nationally representative data from the 2020 Canadian Community Health Survey healthy living rapid response module (N =
9,248), collected from January to March 2020. Sleep behaviours were self-reported by respondents, and descriptive statistics were used to calculate means
or percentages for sleep duration, guideline adherence, physical activity and screen time, sleep timing, and sleep variability in the full sample. This was done
by age, sex, household education, household income adequacy and employment status.

Results

Mean sleep duration was 7.9 hours for adults aged 18 to 64, with 77% meeting sleep duration recommendations, and 8.1 hours for adults aged 65 and older,
with 55% meeting sleep duration recommendations. Among adults aged 18 to 64, 61% reported high sleep quality, compared with 71% among adults aged 65
and older. High sleep variability (=30-minute difference between work and free days) and poor sleep-facilitating behaviours were prevalent. Adults who reported
high sleep quality and high sleep variability were more likely to meet sleep duration recommendations.

Interpretation
To maximize health benefits, continued efforts are needed to promote good sleep behaviours among Canadian adults. Device-based measures of sleep could
improve surveillance and research.
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What is already known on this subject?

e  Good sleep habits, which include adequate sleep duration, good sleep quality and sleep consistency, are associated with positive

short-term and long-term health benefits.

e The Canadian 24-Hour Movement Guidelines recommend that adults aged 18 to 64 obtain 7 to 9 hours of good-quality sleep on
a regular basis, with consistent sleep and wake times for health benefits. The sleep duration recommendation for adults aged

65 and older is 7 to 8 hours of sleep.

What does this study add?

e Three-quarters of Canadian adults aged 18 to 64 and half of Canadian adults aged 65 and older meet sleep duration

recommendations.

o  Two-thirds of Canadian adults report high sleep quality.

o  Two-thirds of Canadian adults report high variability in sleep duration and wake-up time between work and free days.

e  Two-thirds of Canadian adults use electronic devices within 30 minutes of falling asleep.

o High sleep quality and high sleep variability between work and free days are associated with meeting sleep duration

recommendations.

long-term  health  consequences. Sleep impacts

physiological processes, cognitive performance and
mood." Good sleep behaviours are associated with reduced risk
of adverse health conditions, including mortality,
cardiovascular disease, diabetes, mental and cognitive
disorders, accidents, and injuries.?

S leep is a necessary part of daily life, with both short- and

Sleep duration, quality, variability and timing are each
components of sleep health that have been linked with
health outcomes.? The relationship between sleep duration and
both physical and mental health has been widely researched and
is regarded as a U-shaped association.? Among adults, 7 to 8
hours of sleep per night have been most favourably associated
with positive health outcomes,> whereas shorter and longer
sleep durations have been associated with increased risk of
adverse health outcomes.>* Sleep quality refers to efficiency in
going to sleep and staying asleep, and also contributes to
physical and mental health.® Variability in sleep timing between
work and free days, and late sleep timing within the 24-hour day
have been associated with adverse outcomes.® These behaviours
can be affected by practices that facilitate sleep (often referred
to as sleep hygiene),” including minimal electronic use before
bed, minimal screen time and sufficient physical activity,
among others.®

October 2020 marked the release of the Canadian 24-Hour
Movement Guidelines for Adults aged 18 to 64 years, and 65
years and older, including the first official sleep
recommendations for Canadian adults. These guidelines were
developed by a consensus panel, including national
organizations (Public Health Agency of Canada, Canadian
Society for Exercise Physiology, Queen’s University and

ParticipACTION), content experts, methodologists,
stakeholders and end users. Further details are provided
elsewhere.” The guidelines recommend 7 to 9 hours of good-
quality sleep for adults aged 18 to 64, on a regular basis, with
consistent sleep and wake times for health benefits. The
recommendation for adults aged 65 and older is 7 to 8 hours of
sleep.’ These sleep recommendations are consistent with those
of the National Sleep Foundation' and the American Academy
of Sleep Medicine and the Sleep Research Society.!”

The most recent nationally representative sleep data are from
the 2014-t0-2015 Canadian Health Measures Survey (CHMS).
Adults reported an average sleep duration of 7.2 hours, with
25% reporting trouble going to sleep or staying asleep most or
all of the time.!! Prior data are from the 2007-to-2013 CHMS.'?
Among adults aged 18 to 64, 65% slept between 7 and 9 hours
per night, with an average duration of 7.1 hours, while 54% of
adults aged 65 to 79 slept between 7 and 8 hours per night, with
an average duration of 7.2 hours. Half of respondents reported
trouble going to sleep or staying asleep sometimes, most of the
time or all the time.

This study provides an update on the sleep behaviours (duration,
quality, work and free day variability, and timing) of Canadian
adults and how they align with recommendations from the 24-
Hour Movement Guidelines. It also examines the proportion of
adults meeting sleep duration recommendations based on
sociodemographic characteristics, sleep behaviours, physical
activity and screen time. Data are from the 2020 Canadian
Community Health Survey (CCHS) healthy living rapid
response module, which are the most recent nationally
representative sleep data for Canadian adults.
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Data and methods

Data source

This study uses data from the 2020 CCHS, a cross-sectional and
nationally representative survey. The CCHS covers Canadians
aged 12 years and older, excluding people living on First
Nations reserves and other Indigenous settlements, full-time
members of the Canadian Forces, the institutionalized
population, foster children, and people living in the health
regions Région du Nunavik and Région des Terres-Cries-de-la-
Baie-James. The 2020 CCHS included a healthy living rapid
response module, funded by the Public Health Agency of
Canada, to obtain reliable national estimates on sleep. This
module excluded respondents living in the three territories and
proxy respondents. Data were collected by electronic
questionnaire with computer-assisted interviewing, either over
the phone or in person. Data collection occurred between
January and March 2020, and was halted because of the
COVID-19 pandemic.

Sample size and response rate

Of 23,811 households sampled for the 2020 CCHS within the
provinces between January and March, 13,654 (57.0%) agreed
to participate. Responses were obtained from 11,432
individuals (individual response rate: 48.0%). From the 10,517
individuals aged 18 and older who were eligible for the healthy
living rapid response module, 9,248 were included in analyses.
Excluded individuals had incomplete, missing or invalid sleep
data (n=1,135) or were missing physical activity data (n=134).

Measures

Sleep duration

Participants were asked “In the past 7 days, what time did you
usually fall asleep?” and “In the past 7 days, what time did you
usually wake up?” on both “the days you worked / went to
school” and “your days off / weekends.”'3 The full module can
be accessed at
https://www?23.statcan.gc.ca/imdb/p3Instr.pl?Function=assemb
leInstr&lang=en&ltem Id=1262718. Sleep duration was
calculated as a weighted average of the time between sleep
onset and waking up on work or school days (assumed 5 days
per week) and free days (assumed 2 days per week). Extreme
outliers (<3 hours or >16 hours of sleep) were corrected if there
was a clear error in reporting a.m. as p.m. or vice versa, and
excluded otherwise. Outliers for 351 individuals were
corrected, while 359 were excluded.

Sleep duration recommendation adherence

As recommended by Ross et al. for national surveillance,’
participants were classified as meeting the sleep
recommendations of the 24-Hour Movement Guidelines if their

sleep duration was between 7 hours, 0 minutes and 9 hours, 59
minutes for those aged 18 to 64, and between 7 hours, 0 minutes
and 8 hours, 59 minutes for those aged 65 and older.

Sleep quality

Participants rated their overall sleep quality in the past 7 days
as “excellent,” “good,” “fair,” or “poor.”!3 “Excellent” and
“good” were classified as good-quality sleep, whereas “fair”
and “poor” were classified as poor-quality sleep.

Work and free day sleep variability

Sleep duration variability was defined as a >30-minute
difference in sleep duration between work or school days and
free days (or weekdays and weekends if not working). Wake
time variability was defined as a >30-minute difference in wake
time between work and free days. Variability in sleep onset time
was defined as a >30-minute difference in sleep time between
work and free days. The 30-minute threshold was selected based
on the distribution of data and other studies,'* although other
cutoffs (e.g., 1 hour) have also been used.'

Sleep onset timing

Sleep onset timing was calculated as a weighted average of the
sleep onset time on work or school days and free days.
Participants were classified as having a moderate sleep onset
time if it was between 8:00 p.m. and 12:00 a.m., and having an
early or late sleep onset time if it was outside this range. These
categories were selected by adding or subtracting 2 hours from
the median sleep onset time of 10:00 p.m.

Sleep-facilitating behaviours
Four behaviours that facilitate sleep were assessed.

Electronic devices in the bedroom: Participants were asked
whether they had a television or other type of electronic device
in their bedroom while sleeping, even if turned off.'3

Electronic media use before bed: Participants were asked for the
usual length of time between stopping use of electronics (e.g.,
television, phone, tablet, computer, video game system) and
sleep onset, in the prior 7 days.!3 Participants were categorized
as using electronic media before bed if they were used within
30 minutes before sleep, in line with other studies.'®!”

Physical activity recommendation: To meet the physical
activity recommendation within Canada’s 24-Hour Movement
Guidelines, individuals must obtain >150 minutes of moderate-
to-vigorous physical activity (MVPA) per week.” Previous
recommendations specified that MVPA should be obtained in
bouts of 10 minutes or more. While this stipulation was
removed in the October 2020 update,® data were collected based
on the former recommendation. Therefore, participants were
asked for the amount of time they spent each day in the prior
week doing physical activity where they sweated or breathed
harder (i.e., MVPA), in bouts of 10 minutes or more.'3 Those
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who accumulated >150 or more minutes of MVPA over the
prior week in bouts of 10 minutes or more were classified as
meeting the physical activity recommendation, whereas those
who accumulated <150 minutes or did not participate in MVPA
were classified as not meeting the recommendation.

Screen time recommendation: To meet the screen time
recommendation within Canada’s 24-Hour Movement
Guidelines, individuals must limit their recreational screen time
to no more than 3 hours per day.’ Participants were asked for
the usual amount of time they spent per day watching television
or a screen on any electronic device while sitting or lying down
in 2-hour increments (“2 hours or less per day,” “more than 2
hours but less than 4 hours,” “4 hours to less than 6 hours,”
etc.)."”® Individuals who answered “2 hours or less per day” or
“more than 2 hours but less than 4 hours” were categorized as
meeting sedentary behaviour recommendations, whereas those
who reported greater amounts were classified as not meeting the
recommendation.

Sociodemographic characteristics

Participants were characterized by age, sex, socioeconomic
status defined by household education and household income
adequacy, and employment status in the week prior to the
survey. Age was categorized using a life cycle approach (18 to
34, 35 to 49, 50 to 64, or 65 and older), and as adult (18 to 64)

Table 1-1

Sleep duration and adherence to sleep duration recommendations, overall and by education level and income level, pr

or older adult (65 and older). Household education was defined
as the highest level of education attained among all members of
a participant’s household, categorized as “less than high
school,” “high school graduate,” or “postsecondary graduate.”
Household income adequacy was derived by adjusting total
household income for household size and reported as quintiles
based on a weighted distribution. Employment status was
categorized as “employed,” “unemployed” and “retired.”

Statistical analysis

Descriptive statistics were used to calculate means, percentages
and 95% confidence intervals (95% Cls) for sleep indicators
overall and by sociodemographic characteristics. Means and
percentages were calculated using survey weights to be
representative of the 10 provinces. Bootstrap weights were used
to calculate 95% CIs. Two-tailed hypothesis tests were used to
assess differences in means and percentages between groups
under a significance level of 0.05. Analyses were conducted in
SAS 9.4 (SAS Institute, North Carolina) with SAS-callable
SUDAAN version 11.

Results

Among Canadian adults aged 18 to 64, mean sleep duration was
7.9 hours per night, with 77% meeting sleep duration

d overall and by age group and sex

18 years and older

18 to 64 years

Both sexes (n=9,248) Males (n=4,159)

Females (n=5,089)

Both sexes (n=6,140) Males (n=2,822) Females (n=3,318)

95% ClI 95% Cl 95% CI 95% CI 95% Cl 95% Cl
Estimate from to Estimate from to Estimate from to Estimate from to Estimate from to Estimate from to
Sleep duration (hours)
Overall 8.0 79 80 7.8 78 79 81t 80 81 7.9 79 80 7.8 77 78 81t 80 81
Household education
Less than high school 82° 8.1 8.4 81° 7.8 83 84° 82 85 80° 78 83 7.8° 75 81 83° 81 86
High school graduate 8.1 80 82 8.0 78 81 8.2 81 84 8.1 80 82 7.9 78 81 8.2 81 84
Postsecondary graduate 79" 7.8 7.9 77" 7.7 7.8 80" 7.9 8.1 7.8 78 79 7.7 76 78 80* 79 81
Household income adequacy quintile
First quintile 83°% 8.1 8.4 81° 7.8 8.4 8.4° 8.2 8.6 83° 81 85 82° 79 84 84 82 86
Second quintile 8.1 80 83 8.0 78 82 8.2 81 84 8.1 79 82 7.8 76 81 8.2 80 84
Third quintile 80" 79 81 7.8 76 80 81" 8.0 83 79" 78 80 77" 75 79 81" 79 83
Fourth quintile 79" 7.8 80 77" 76 79 80" 78 81 78" 77 79 76" 75 78 79 78 81
Fifth quintile 79" 7.8 7.9 78" 7.7 7.9 80" 7.9 8.1 79" 78 79 78" 76 79 80" 79 81
Employment status
Employed 7.8° 7.8 7.9 7.7° 7.6 7.8 8.0° 7.9 8.0 7.8°% 78 79 77° 76 78 80° 79 80
Unemployed 8.2 81 84 80°* 78 83 8.3 82 85 82 81 84 8.1 78 83 83 82 85
Retired 82" 81 83 81" 80 83 82" 81 83 82" 80 84 82" 80 85 8.2 79 84
Percentage of sample meeting the sleep
recommendation (%)
Overall 72.7 712 741 717 69.4 739 73.7*% 717 755 773 756 789 75.1 725 776 794 ¢ 772 816
Household education
Less than high school 64.2° 59.5 685 64.9° 582 711 635 ° 571 694 740 ¢ 67.1 79.9 70.6 ¢ 60.8 78.8 780 ° 68.4 853
High school graduate 703" 66.8 735 69.8 645 747 708 ™" 663 748 74.8 707 785 73.8 676 79.2 76.1 70.7 8038
Postsecondary graduate 751" 733 768 734" 703 763 76.6 " 745 787 78.8 76.7 80.7 76.2 726 794 81.2 78.7 83.4
Household income adequacy quintile
First quintile 716° 658 768 68.8 ° 600 764 739° 666  80.1 76.6 © 709 815 73.4° 643 80.8 793¢ 720 85.1
Second quintile 68.7 648 724 70.0 637 756 67.9 628 726 782 73.0 826 79.8 711 864 77.0 69.9 829
Third quintile 705" 66.4 743 67.0° 599 734 73.9 69.1 782 755" 704 80.0 69.9 " 612 773 815 755 863
Fourth quintile 70.7° 66.6 744 718 654 773 69.7 " 642 746 754" 706 79.7 756" 682 817 753" 68.4 81.1
Fifth quintile 758" 734 780 741" 703 775 777" 747 804 786" 759 81.0 761" 718 79.9 813" 78.0 84.2
Employment status
Employed 78.0° 761 79.8 76.0 ° 731 786 80.2 ° 776 826 786 ° 76.7 80.4 763° 733 79.0 81.1° 784 835
Unemployed 701" 650 748 66.0 574 737 730" 669 784 708 ™" 655 75.6 66.1° 573 74.0 743" 679 79.8
Retired 59.1 " 564 618 610 " 566 65.2 57.6 539 612 778" 719 82.8 79.9 704 86.8 763 " 68.0 829
* significantly different from reference category (p < 0.05)
*** significantly different from reference category (p < 0.001)
S reference category
* significantly different from estimate for males of same age (p < 0.001)
" significantly different from estimate for adults 18 to 64 years of same sex (p < 0.05)
" significantly different from estimate for adults 18 to 64 years of same sex (p <0.001)
Note: CI = confidence interval.
Source: 2020 Canadian Community Health Survey healthy living rapid response module.
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Table 1-2

Sleep duration and adherence to sleep duration recommendations, overall and by education level and income level,

presented overall and by age group and sex

65 years and older

Both sexes (n=3,108)

Males (n=1,337) Females (n=1,771)

95% CI 95% Cl 95% CI
Estimate from to Estimate from to Estimate from to
Sleep duration (hours)
Overall 81" 80 82 81" 79 82 82" 81 83
Household education
Less than high school 85°% 83 8.6 85° 8.2 8.7 84° 8.2 8.6
High school graduate 82" 80 83 81" 7.8 83 8.2 80 84
Postsecondary graduate 80" 7.9 8.1 79 7.8 8.1 80" 7.9 8.2
Household income adequacy quintile
First quintile 81" 75 87 7.7° 6.7 8.7 85° 8.1 9.0
Second quintile 83 8.2 8.5 8.4 8.1 8.7 8.3 8.1 8.5
Third quintile 8.2 81 84 8.1 79 84 8.2 81 84
Fourth quintile 8.1 79 83 8.1 77 84 8.1 78 84
Fifth quintile 8.0 79 81 7.9 78 81 8.1 79 82
Employment status
Employed 78° 7.6 8.0 7.8° 7.5 8.0 7.9° 7.6 8.2
Unemployed 80 76 85 7.6 71 82 8.2 76 88
Retired 82" 81 83 81" 80 83 82" 81 83
Percentage of sample meeting the sleep
recommendation (%)
Overall 552 " 525  57.9 575" 533 616 533" 496 569
Household education
Less than high school 53.1° 475 586 55.9 ° 473 641 514 ° 443 585
High school graduate 519 ° 463  57.4 50.8 421 595 52.8 459 596
Postsecondary graduate 570" 532 607 60.4 " 550  65.7 537" 486 587
Household income adequacy quintile
First quintile 39.0° 273 521 411° 227 625 37.0° 230 535
Second quintile 523 46.6 580 51.9 428 609 526 454 598
Third quintile 53.4 477 59.0 54.9 467 629 524 446 600
Fourth quintile 524 462 585 54.4 448 638 50.9 " 430 587
Fifth quintile 623 57.5  66.9 64.8 580 710 59.5 " 526  66.0
Employment status
Employed 63.4° 53.8 720 67.1° 534 784 59.5 ¢ 454 722
Unemployed 482 329 639 625 39.7 809 419 242 620
Retired 54.0 " 51.0  56.9 56.0 514 60.5 52.3 483 562

* significantly different from reference category (p < 0.05)

*** significantly different from reference category (p < 0.001)
 reference category

* significantly different from estimate for males of same age (p <0.001)

N significantly different from estimate for adults 18 to 64 years of same sex (p < 0.05)
' significantly different from estimate for adults 18 to 64 years of same sex (p < 0.001)

Note: Cl = confidence interval.

Source: 2020 Canadian Community Health Survey healthy living rapid response module.

recommendations (Table 1). Among older adults, mean sleep
duration was 8.1 hours per night, with 55% meeting sleep
duration recommendations. The percentage of adults exceeding
sleep duration recommendations was 5% for ages 18 to 64 and
29% for older adults, while the percentage of adults below the
recommendations was 18% for ages 18 to 64 and 15% for older
adults (Figure 1). Adults with the highest household education
and income adequacy were more likely to meet sleep duration
recommendations than those with the lowest, but had lower
mean sleep duration. Adults with the lowest household
education and income adequacy were more likely to exceed
recommendations than those with the highest. Among adults
aged 18 to 64, employed individuals had lower mean sleep
duration than unemployed and retired individuals, while among
older adults, employed individuals had lower mean sleep
duration than retirees only. Sleep duration was lowest for adults
aged 35 to 49. Sleep duration recommendation adherence was
similar between 18- to 34-year-olds, 35- to 49-year-olds, and
50- to 64-year-olds (Figure 2a, b).

Among adults aged 18 to 64, 61% reported high sleep quality,
compared with 71% of older adults (Table 2). The majority of
those aged 18 to 64 had variable sleep (i.e., >30 minute
difference in sleep duration, wake time and sleep onset time
between work and free days), while the majority of adults aged

65 and older had low sleep variability. For those aged 18 to 64,
57% had a sleep onset time between 8:00 p.m. and 12:00 a.m.,
compared with 72% of older adults. Use of electronic media
within 30 minutes of bedtime was reported by 68% of adults
aged 18 to 64 and 60% of older adults. The presence of
electronic devices in the bedroom while sleeping was reported
by 71% of those aged 18 to 64 and 41% of older adults. Adults
younger than 65 were more likely to meet physical activity
recommendations but less likely to meet those for recreational
screen time than older adults.

Adults and older adults who reported high sleep quality were
more likely to meet sleep duration recommendations than those
who reported low sleep quality (78% vs. 65%) (Table 3).
Among those aged 18 to 64, individuals who had >30-minute
differences in sleep and wake times between work and free
days, with moderate sleep onset timing, and who met screen
time recommendations were more likely to meet sleep duration
recommendations. Among older adults, individuals who met
physical activity recommendations were more likely to meet
those for sleep duration. Adherence to sleep duration
recommendations did not differ by electronic device use, nor by
the presence of devices in the bedroom in either age group.
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Figure 1

Percentage of individuals below, meeting and exceeding sleep duration recommendations by age group and sex
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Source: 2020 Canadian Community Health Survey healthy living rapid response module.

Figure 2
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Source: 2020 Canadian Community Health Survey (CCHS) Healthy Living Rapid Response Module.

Discussion

Sleep duration

The majority of Canadian adults obtained adequate sleep. While
average sleep duration was longer for adults aged 65 and older
compared with adults aged 18 to 64, the percentage meeting
sleep duration recommendations was lower among older adults
because many of them (30%) exceeded 8 hours of sleep. Long

sleep duration in older adults has been associated with poor
sleep quality, poor general health and morbidity.! Excessive
sleep may also signal the need for medical, neurological or
psychiatric evaluation.! By contrast, adults aged 18 to 64 were
more likely to be below the sleep duration recommendations
than exceed them.

Sleep duration was lowest for Canadians aged 35 to 49, possibly
attributable to increased work and family demands.'® Employed
individuals get less sleep than unemployed or retired individuals
in both the current study and other studies.'® However, the
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percentage of adults meeting sleep duration recommendations
did not differ for ages 35 to 49 compared with others because of
a smaller percentage of over-sleepers.

Females reported slightly longer sleep durations than males and
were more likely to meet related recommendations. This was
consistent with findings from 2007 to 2013.'? Females were less
likely to meet recommendations among older adults because
there were more over-sleepers in this group. Similar to previous
findings,'? those in the highest-income households and with the
highest education were more likely to meet recommendations
than those in the lowest-income households and with the lowest
education. Mean sleep duration was higher among those with
lower income and education, particularly in older adults,
suggesting a higher proportion of over-sleepers in individuals
of lower socioeconomic status.

Longer sleep durations were reported in this 2020 study,
compared with national estimates from 2014 to 2015 and 2007
to 2013.!'"!2 Mean sleep duration was 7.2 hours for all adults
from 2014 to 2015, and 7.1 hours for adults and 7.2 hours for
older adults from 2007 to 2013—compared with 7.9 hours for
adults and 8.1 hours for older adults in 2020. However, the
method of data collection differed between studies. In the
analysis from 2007 to 2013 analysis, respondents reported their
total hours of sleep per night, while in the present analysis, sleep
duration was the difference between self-reported usual sleep
onset time and wake time. The results of the present study are
similar to those from the 2005 General Social Survey, which
reported an average sleep duration of 8.2 hours for Canadians
aged 15 and older, based on sleep and wake times recorded
using 24-hour time-use diaries."’

Sleep quality

About two-thirds of respondents reported excellent or good
sleep quality. Consistent with findings from 2007 to 2013,

Table 2-1
Self-rated sleep quality, variability and hygiene factors, by age group and sex

high sleep quality was more common in older adults compared
with younger adults, and among males compared with females.
The percentage of adults reporting high sleep quality was higher
in 2020 than during the 2007-to-2013 period (51% in adults and
50% in older adults from 2007 to 2013, compared with 61% and
71%, respectively, in 2020). However, sleep quality was
assessed by asking respondents how often they had trouble
going to sleep or staying asleep, rather than having respondents
rate their overall sleep quality. The higher estimates in 2020
might be attributable to differences in methodology, rather than
better sleep quality.

Poor sleep quality is associated with negative health outcomes
and may be as important—if not more—than sleep duration in
predicting health.?’ Sleep quality is impacted by sleep hygiene
practices,” environmental factors, and physical and mental
health.2!* Self-rated sleep quality is also affected by an
individual’s beliefs and expectations about sleep, such as the
optimal duration and time to sleep.’ There was a clear
association between sleep quality and sleep duration, with
individuals who reported high sleep quality more likely to meet
sleep duration recommendations than those reporting low sleep
quality. This association was present across both age groups and
sexes, but was more pronounced among adults aged 18 to 64.
This finding is in line with those from the 2007-to-2013
CHMS.!?

Work and free day sleep variability

While half of adults aged 18 to 64 reported high variability in
sleep onset time between work or school days and free days (or
weekdays and weekends if not applicable), two-thirds of adults
reported high variability in sleep duration and wake time. The
discrepancy in sleep between work and free days is often
referred to as “social jet lag.”?* By contrast, older adults had low
variability in sleep duration, sleep onset time and wake time,
likely caused by minimal work commitments.?>26

18 years and older

18 to 64 years

Both sexes (n=9,248) Males (n=4,159)

Females (n=5,089) Both sexes (n=6,140) Males (n=2,822) Females (n=3,318)

95% CI 95% CI

Estimate from to

95% CI 95% CI 95% CI 95% Cl

Estimate from to Estimate from to Estimate from to Estimate  from to Estimate from to
Excellent or good self-rated sleep quality 63.1 612 649 65.8 62.8 68.7 605 ° 58.0 629 60.9 587 63.1 63.7 60.0 67.1 582 * 553 61.1
< 30-minute difference in sleep duration between weekdays and
weekends 42.8 411 444 42,0 39.5 445 435 413 457 347 327 367 341 31.2 372 35.2 325 380
< 30-minute difference in wake-up time between weekdays and
weekends 40.8 39.2 425 387 362 412 428* 40.7 449 311 29.1 332 29.0 26.1 321 331°¢ 30.6 357
< 30-minute difference in time to fall asleep between weekdays
and weekends 55.1 53.4 56.7 51.5 49.0 539 58.4 % 56.1 60.7 47.3 453 494 435 40.6 46.5 51.1% 482 54.0
Average sleep onset between 8:00 p.m. and 12:00 a.m. 59.8 581 615 55.1 525 57.6 643 " 62.0 66.4 56.7 546 587 50.8 47.8 537 624 59.7 65.0
Average sleep onset between 12:01 a.m. and 7:59 p.m. 40.2 385 419 44.9 424 475 357 % 33.6 380 433 413 454 49.2 463 52.2 376 % 35.0 403
Has an electronic device in their bedroom 64.6 63.0 66.2 65.3 629 67.6 64.0 61.9 66.2 70.8 68.8 72.7 711 68.2 73.7 70.5 67.7 73.1
Uses an electronic device within 30 minutes
of falling asleep 66.2 64.5 67.9 67.5 64.9 69.9 65.0 62.8 67.2 67.7 65.7 69.7 68.7 65.7 716 66.8 64.1 69.4
Meets physical activity recommendation (150 minutes of MVPA
per week) 55.1 53.4 56.8 60.2 57.6 62.7 503 48.0 52.6 58.8 56.7 60.9 63.4 60.3 66.4 544 % 51.6 57.2
Meets screen time recommendation (< 3 hours per day of leisure-
time screen use) 77.5 758 79.1 73.9 712 76.4 80.8 * 78.8 827 72.8 70.7 749 69.0 65.8 721 76.5 * 740 789
* significantly different from estimate for males of same age (p < 0.05)
* significantly different from estimate for males of same age (p < 0.001)
i significantly different from estimate for adults 18 to 64 years of same sex (p < 0.05)
" significantly different from estimate for adults 18 to 64 years of same sex (p < 0.001)
Notes: Cl = confidence interval; MVPA = moderate-to-vigorous physical activity.
Source: 2020 Canadian Community Health Survey healthy living rapid response module.
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Table 2-2
Self-rated sleep quality, variability and hygiene factors, by age group and sex

65 years and older

Both sexes (n=3,108) Males (n=1,337) Females (n=1,771)
95% ClI 95% CI 95% ClI

Estimate from to Estimate from to Estimate from to
Excellent or good self-rated sleep quality 712" 686 73.7 747" 709 78.1 683 "' 647 718
< 30-minute difference in sleep duration between weekdays and weekends 734" 709 758 743" 707 776 727" 693 75.8
< 30-minute difference in wake-up time between weekdays and weekends 776" 753 79.8 785 ™" 752 814 769 " 735 79.9
< 30-minute difference in time to fall asleep between weekdays and weekends 843" 822 86.1 840" 80.5 87.0 845 " 820 86.7
Average sleep onset between 8:00 p.m. and 12:00 a.m. 717" 69.0 742 727" 688 762 708 " 67.1 743
Average sleep onset between 12:01 a.m. and 7:59 p.m. 283" 258 31.0 273" 238 312 292" 257 329
Has an electronic device in their bedroom 414" 389 440 415" 37.7 454 413" 379 448
Uses an electronic device within 30 minutes of falling asleep 603 " 57.4 632 622" 579 66.4 587 " 54.7 62.6
Meets physical activity recommendation (150 minutes of MVPA per week) 410" 381 44.0 471" 427 516 359 325 394
Meets screen time recommendation (< 3 hours per day of leisure-time screen use) 95.0 93.7 96.1 93.8 " 914 956 96.0 "' 94.7 97.0

* significantly different from estimate for males of same age (p < 0.05)

* significantly different from estimate for males of same age (p < 0.001)

" significantly different from estimate for adults 18 to 64 years of same sex (p < 0.05)

" significantly different from estimate for adults 18 to 64 years of same sex (p < 0.001)
Notes: CI = confidence interval; MVPA = moderate-to-vigorous physical activity.
Source: 2020 Canadian Community Health Survey healthy living rapid response module.

Adults aged 18 to 64 with low variability in sleep onset and  adults falling asleep between 8:00 p.m. and 12:00 a.m. Adults
wake time were somewhat less likely to meet sleep duration  with that range of sleep onset time were more likely to meet
recommendations. There was no difference in the proportion of  sleep duration guidelines than those outside this range, but not
older adults meeting sleep duration recommendations by sleep  older adults. This is likely attributable to later sleepers in the 18-
variability. Working adults may compensate for short work-day  to-64 age group having shorter sleep durations because of
sleep with long free-day or weekend sleep. This may not be a  work commitments.'3

concern if individuals are still averaging between 7 and 9 hours

of sleep, as free-day or weekend catch-up sleep has been  Sleep-facilitating behaviours

associated with favourable health outcomes compared with Although fact tribute to sleep hvei leohol
short sleep durations on both work and free days.*2° ough many factors contribute to sleep hygiene (e.g., alcoho

and caffeine consumption, bedroom temperature, noise,
relaxing period before bed),?’ the 2020 CCHS was limited to the
measurement of a few sleep facilitating behaviours: electronic
Although there are no established recommendations for sleep  media use behaviours, physical activity and sedentary
timing, later sleep times have been associated with adverse  behaviour. Use of electronic media within 30 minutes of sleep
health outcomes.® Most Canadians reported moderate sleep  time and the presence of electronic devices in the bedroom were
onset times, with 57% of adults aged 18 to 64 and 72% of older = commonly reported by Canadian adults. Although previous

Sleep onset timing

Table 3-1
Percentage of adults meeting the sleep duration guideline according to self-rated sleep quality and sleep hygiene practices
18 years and older | 18 to 64 years
Both sexes Males Females Both sexes Males Females
95% CI 95% CI 95% CI 95% CI 95% CI 95% CI

Estimate from to Estimate from to Estimate from to Estimate from to Estimate from to Estimate from to
Excellent or good sleep 77.6° 76.0 79.1 768° 742 792 78.4° 763 803 835 ¢ 816 853 817 ¢ 786 84.4 855 829 877
Fair or poor sleep 646" 618 67.4 619" 569 66.6 669" 633 702 679" 646 711 63.7"" 581 68.9 715" 674 753
<30-minute difference between weekday
and weekend sleep duration 702° 67.9 724 713° 675 74.8 69.2¢ 66.4 719 79.0 ° 76.0 818 785 ° 735 828 795 ° 76.0 826
230-minute difference between weekday
and weekend sleep duration 746" 724 766 72.0 68.7 75.1 7717 743 796 76.4 741 785 73.4 69.8 76.7 79.4 76.4 82.1
<30-minute difference between weekday
and weekend wake-up time 66.0 ¢ 63.6 683 664° 626 70.1 65.6 ¢ 625 686 738° 703 77.0 726° 669 77.6 74.8° 706 786
230-minute difference between weekday
and weekend wake-up time 773" 753 793 750" 718 77.9 797" 770 821 789" 76.8 809 76.2 728 79.2 817" 78.9 843
<30-minute difference between weekday
and weekend time of sleep onset 685 ° 66.5 70.4 67.1° 637 704 69.6 ° 67.1 719 74.8° 722 772 718° 67.4 757 77.2° 742 80.1
>30-minute difference between weekday
and weekend time of sleep onset 779" 755 802 765" 728 799 794" 762 823 79.6 770 819 7.7 738 81.2 817" 783 84.8
AAverage sleep onset
between 8:00 p.m. and 12:00 a.m. 780 ¢ 76.4 79.6 772°% 742 799 787° 766  80.6 854 ° 834 873 834 ° 796 86.6 87.1°¢ 84.6 89.2
Average sleep onset
between 12:01 a.m. and 7:59 p.m. 648" 619 675 649" 609 688 646" 603 686 667" 635 6938 666" 621 7038 668" 620 713
Electronic device in bedroom 732° 713 751 71.7° 687 746 747°¢ 721 771 76.1° 741 78.1 74.1° 707 771 782° 75.4 807
No electronic devices in bedroom 717 69.1 74.2 715 67.4 75.2 719 68.7 75.0 80.1 76.6 83.1 77.6 723 821 82.4 78.1 86.1
Electronic use within 30 minutes of bed 733° 714 75.1 714° 683 743 752° 727 715 772°¢ 750 792 745 ¢ 709 77.7 79.9¢ 771 824
Electronic use over 30 minutes before bed 71.9 69.3 744 72.2 67.7 76.2 716 68.4 74.7 77.8 746 80.7 76.3 70.8 81.0 79.2 75.2 826
Meets physical activity recommendation 75.7°% 73.7 776 748° 717 777 76.8 740 793 78.6 ° 763 807 77.1° 73.5 803 80.3° 77.2 83.0
Does not meet physical activity recommendation 69.0 ™" 66.7 712 66.9 63.0 70.6 705" 67.7 732 75.5 725 783 71.7 66.8 76.3 78.5 74.8 817
Meets screen time recommendation 73.1° 715 747 723°  69.7 749 73.8° 717 758 79.4° 775 813 775° 742 804 81.2° 78.7 834
Does not meet screen time recommendation 713 67.5_74.8 69.8 64.4_74.8 732 682 777 716" 676 752 69.9 642 75.0 738" 68.6 785

* significantly different from reference group (p < 0.05)
*** significantly different from reference group (p <0.001)

¢ reference category

Note: Cl = confidence interval.

Source: 2020 Canadian Community Health Survey healthy living rapid response module.
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Table 3-2

Per of adults meeting the sleep duration

according to self-rated sleep quality and sleep hygiene practices

65 years and older

Both sexes Males Females

95% CI 95% CI 95% CI

Estimate from to Estimate from to Estimate from to

Excellent or good sleep 583° 552 613 597° 549 644 570° 528 61.0
Fair or poor sleep 476" 427 526 51.4 432 595 4517 386 519
<30-minute difference between weekday and weekend sleep duration 54.4 ¢ 512 576 576° 526 624 51.7° 475 559
230-minute difference between weekday and weekend sleep duration 57.5 52.1 62.6 57.4 489 65.5 57.5 50.6 64.1
<30-minute difference between weekday and weekend wake-up time 54.2°¢ 510 57.2 571° 523 618 51.6° 475 557
230-minute difference between weekday and weekend wake-up time 58.9 53.0 64.6 59.1 49.7 67.8 58.8 51.4 65.9
<30-minute difference between weekday and weekend time of sleep onset 55.0 520 58.0 572° 526 618 532°% 492 571
230-minute difference between weekday and weekend time of sleep onset 56.3 49.2 63.0 59.1 47.6  69.7 53.8 451 62.2
Average sleep onset between 8:00 p.m. and 12:00 a.m. 55.8 ¢ 528 58.8 59.4° 547 639 528° 49.0 56.6
Average sleep onset between 12:01 a.m. and 7:59 p.m. 53.7 482 59.1 52.6 445 60.6 54.5 46.4 62.4
Electronic device in bedroom 543° 496 589 554° 484 623 53.4° 473 594
No electronic devices in bedroom 55.9 524 593 59.1 53.6 64.3 533 48.8 57.8
Electronic use within 30 minutes of bed 56.7 ¢ 532 60.2 574° 523 623 56.1° 511 61.0
Electronic use over 30 minutes before bed 53.6 49.0 58.1 58.0 50.4 652 50.2 44.7 55.7
Meets physical activity recommendation 603 ° 56.0 64.5 623° 561 68.1 582° 521 64.1
Does not meet physical activity recommendation 51.7° 483 55.0 533° 479 586 505° 461 55.0
Meets screen time recommendation 547 ¢ 519 57.5 568° 525 610 53.0° 493 567
Does not meet screen time recommendation 65.2 53.0 75.6 69.3 497 837 59.9 446 _73.4
* significantly different from reference group (p < 0.05)
*** significantly different from reference group (p < 0.001)
® reference category
Note: CI = confidence interval.
Source: 2020 Canadian Community Health Survey healthy living rapid response module.

studies have found associations between the use of electronics

in the bedroom and shorter sleep duration, lower sleep Strendths

i 28,29 tahility 30 g
quality and greater sleep variability,” there was no

association between the use of electronics and meeting sleep
duration recommendations in this study. It may be that
individuals who did not use electronics engaged in other
detrimental practices, such as mental activities, before
sleeping.?’ Alternatively, individuals who used electronics
before bed may have compensated for lower sleep quality with
a longer duration in bed.

While exercising immediately before bedtime is considered
detrimental to sleep,?” regular exercise during the day is thought
to have beneficial effects on sleep duration and quality,
although the underlying mechanisms are unclear.?! In this study,
older adults who met physical activity recommendations were
more likely to meet sleep duration recommendations, compared
with those who did not meet physical activity
recommendations. There was no association in adults aged 18
to 64. However, current evidence does not suggest that age
moderates the benefits of physical activity on sleep.>! Given the
work or school demands of adults aged 18 to 64, they may have
less time to allocate toward both sufficient sleep and physical
activity, compared with older adults.

Previous studies have found associations between longer screen
time and shorter sleep duration.*?-* In this study, adults aged 18
to 64 who met recreational screen time recommendations were
more likely to meet sleep duration recommendations than those
who did not. No association was observed in older adults,
although 5% did not meet sleep recommendations. While
excessive screen time may lead to shorter sleep duration
through biological mechanisms, it may also take time away
from sleep.® Adults aged 18 to 64 may be less likely than older
adults to have both excessive screen time and sufficient sleep
because of work or school demands.

This was the first large, nationally representative study
conducted to provide reliable estimates of sleep indicators in
Canadian adults since 2014 to 2015. It is also the first to report
the sleep health of Canadians since the release of the 24-Hour
Movement Guidelines in October 2020. Estimates were
reported not only for sleep duration, but also for sleep quality,
variability, timing and facilitating behaviours. Additionally,
associations between meeting sleep duration recommendations
and sleep quality, variability, timing and several sleep-
facilitating behaviours were assessed. The associations with
sleep variability, timing and facilitating behaviours had not
previously been explored on a national level.

Limitations

Data for this study were self-reported and collected by
questionnaire. The way questions about sleep are phrased can
greatly impact estimates.’> While sleep duration was assessed
by asking respondents for their usual sleep and wake times on
work or school days and free days in this study, as
recommended,’ respondents were asked for their usual hours
of sleep per night in the 2007-to-2013 CHMS.'? Sleep durations
derived from these two methods may differ in accuracy;’
therefore, direct comparisons cannot be made over time.
Furthermore, data were not available to assess night-to-night
variability in sleep, which has been associated with adverse
outcomes independent of average sleep duration.3® Device-
based sleep measurements (e.g., actigraphy) provide more
accurate estimates and can capture night-to-night variability,>
although they are more expensive for an equivalent sample size
and not comparable with most existing sleep estimates or public
health guidelines that are based on self-reported sleep duration.
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In addition, data were not available on naps, nor total 24-hour
sleep time (as opposed to nighttime sleep). Napping is frequent
in older adults, and common in younger and middle-aged adults
as a way to compensate for short nighttime sleep duration.® It
has been associated with both beneficial and adverse
outcomes.>’

Respondents were asked to rate their overall sleep quality,
indicators of which include sleep efficiency (total sleep time
compared with time in bed), sleep latency (time to sleep),
overnight awakenings and time spent awake after sleep onset,
among others.’ Data on these individual indicators, as well as
additional sleep hygiene factors,”” are needed for a
comprehensive understanding of sleep health.

Physical activity recommendation adherence was assessed
using recommendations from 2011. They specified that 150
minutes of MVPA per week must be obtained in bouts of 10
minutes or more. The 24-Hour Movement Guidelines released
in October 2020 removed the bout stipulation, so estimates from
this study do not precisely reflect the current recommendations.
Removal of the bout stipulation has had a considerable impact
on the percentage of Canadians classified as meeting the MVPA
recommendations,*’ and additional research will be required to
determine how adherence to the new recommendations is
associated with sleep health. In addition, screen time was
assessed using a categorical response variable, and response
options were not aligned with the 3-hour cutoff of the 24-Hour
Movement Guidelines.

This was a cross-sectional study, preventing inferences on
causality and the directionality between outcomes. For instance,
while excessive screen time may impact sleep duration, shorter
sleep duration might promote recreational screen time over
other activities. Future studies should investigate the
temporality between sleep and sleep-facilitating behaviours.

Finally, the data used in this study were collected prior to the
COVID-19 pandemic. Recent surveys have suggested changes
in the sleep habits of Canadians during the pandemic, including
decreased sleep duration and quality.*! Given the timing of this
current study (January to March 2020), these results can be used
as a benchmark for the sleep behaviours of Canadians before
the pandemic. Efforts should be made to examine sleep health
on a national level during the pandemic and after to estimate
any long-term impacts on sleep behaviour.

Conclusion

Three-quarters of Canadian adults meet the sleep duration
recommendations of the 24-Hour Movement Guidelines.
However, poor sleep quality and high sleep variability are
common, particularly among adults aged 18 to 64. To maximize
the health benefits of sleep, continued efforts are needed to
promote proper sleep duration and to improve sleep quality,
consistency and hygiene. Device-based measures of sleep
would provide more accurate estimates for population-level
surveillance and research on the relationship between sleep and
health outcomes. These findings provide a benchmark for the
sleep health of Canadians before the COVID-19 pandemic.
Further surveillance and research are needed to assess the
impact of the pandemic on sleep behaviour.
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