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Duration and quality of sleep among Canadians aged 18 to 79

by Jean-Philippe Chaput, Suzy L. Wong and Isabelle Michaud

Abstract:

This article provides recent estimates of the duration and quality of sleep of Canadian adults and of the percentage who adhere to sleep duration guidelines
(7 to 9 hours per night at ages 18 to 64, and 7 to 8 hours per night at age 65 or older). The study is based on 10,976 respondents aged 18 to 79 from the
2007-t0-2013 Canadian Health Measures Survey, a nationally representative, cross-sectional survey. Sleep duration and quality were self-reported. Mean sleep
duration was 7.12 hours per night at ages 18 to 64 and 7.24 hours per night at ages 65 to 79. An estimated 65% of 18- to 64-year-olds and 54% of seniors slept
the recommended number of hours per night. However, short sleep duration and poor sleep quality were relatively common. About a third slept fewer hours than
recommended. At ages 18 to 64, an estimated 43% of men and 55% of women reported trouble going to sleep or staying asleep “sometimes/most of the time/all

of the time”; the corresponding percentages at ages 65 to 79 were 40% and 59%

Keywords: Insomnia, sleeplessness, prevalence, surveillance, population health

nsufficient sleep (short duration and poor quality) is associated

with a range of adverse health outcomes, including obesity,
type 2 diabetes, cardiovascular disease, injuries, all-cause
mortality, depression, irritability, and reduced well-being.' In
today’s 24/7 world, insufficient sleep is common.* The factors
that may be associated with insufficient sleep include exposure
to artificial light at night, caffeine consumption, work demands,
social commitments, and family dynamics (for example,
working mothers and children with full agendas).' Sleep often
receives relatively little attention as a component of a healthy
lifestyle, and health care professionals and policy makers tend
not to regard it as a public health concern.

For adults aged 18 to 64 and seniors aged 65 or older, 7 to
9 hours and 7 to 8 hours of sleep per night, respectively, are
recommended.’ Findings from the 2005 General Social Survey
(respondents aged 15 or older) showed that men slept signifi-
cantly fewer hours per night than did women (8.1 versus 8.3;
p < 0.05). However, women were more likely to report trouble
falling asleep or staying asleep (35% versus 25%; p < 0.05).°
The 2002 Canadian Community Health Survey: Mental Health
and Well-being yielded similar results—35% of the population
aged 15 or older had trouble going to sleep or staying asleep at
least some of the time.”

Sleep duration estimates for Canadian children and adoles-
cents have recently been published,*® but updated figures for
adults are lacking. Information about the percentage of adults
who sleep less than recommended and about the prevalence of
poor sleep quality is important for surveillance and to inform
health care providers, health policy makers, and the general

public. This study provides more recent estimates of sleep dur-
ation and quality in the context of sleep duration guidelines,
based on the Canadian Health Measures Survey (CHMS) from
2007 to 2013 (see The data).

Percentage of 18- to 64-year-olds meeting sleep
duration recommendations

During the 2007-to-2013 period, Canadians aged 18 to 64 aver-
aged 7.12 hours of sleep per night (Table 1). About two-thirds
reported the recommended 7 to 9 hours, and one-third, less than
7 hours. At these ages, sleeping more than 9 hours was rare
(3.3%).

Consistent with previous Canadian findings,® women’s
average sleep duration was significantly longer than that of men
(7.24 versus 7.00 hours per night). However, 2007-to-2013 esti-
mates were below those reported in 2005 (8.3 and 8.1 hours
for women and men, respectively).® Variations in methodology
(diary in 2005 versus self-reports in the 2007-to-2013 period)
may explain some of this difference.

People aged 18 to 64 with higher household education and
income were more likely to report sleeping the recommended
number of hours per night, compared with those with less edu-
cation and lower incomes.

Percentage of seniors meeting sleep duration
recommendations

Seniors aged 65 to 79 averaged 7.24 hours of sleep per night
(Table 2). About one-third of them reported fewer than the rec-
ommended 7 hours.
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Table 1

Mean sleep duration and percentage distribution by sleep duration recommendations, by sex, education and income, household

population aged 18 to 64, Canada excluding territories, 2007 to 2013

Hours of sleep

Percentage distribution by sleep duration recommendations

per night (7 to 9 hours per night)
Shorter than Longer than
Recommended recommended recommended
95% 95% 95% 95%
confidence confidence confidence confidence
interval interval interval interval
Sex, household education and household income Mean from to % from to % from to % from to
Total aged 18 to 64 (n = 8,914) 712 7.06 7.17 64.8 62.6 66.9 319 297 342 33 28 40
Sex
Men 7.00 6.92 7.08 62.4 59.1 65.6 349 315 384 2.8 20 37
Women 7.241 714 7.33 67.1 645 69.6 29.0f 26.4 31.7 39 31 48
Household education®
Secondary graduation or less 712 7.01 7.22 59.2 54.2 64.0 354 313 40.0 5.4 37 78
More than secondary graduation, less than bachelor's degree 710 7.00 7.20 644  60.6 68.0 327 292 36.4 29 20 41
Bachelor's degree or more 713 7.04 7.21 68.8% 65.4 72.0 28.7 253 324 2.5 1.7 35
Household income
Less than $40,000 709 697 7.21 59.3 557 62.8 354 322 388 53 39 741
$40,000 to less than $80,000 711 7.03 719 64.3 609 67.7 321 289 35.6 35 26 47
$80,000 or more 714  7.06 7.22 67.9" 64.8 70.8 299 267 333 22t 15 32

t significantly different from men (p < 0.05)

+236 missing values in 18 to 64 sample

§ significantly different from “Secondary graduation or less” (p < 0.05)

* significantly different from “Less than $40,000” (p < 0.05)

Note: An adjustment for multiple comparisons was performed to detect significant differences.
Source: 2007 to 2013 Canadian Health Measures Survey.

Table 2

Mean sleep duration and percentage distribution by sleep duration recommendations, by sex, education and income, household

population aged 65 to 79, Canada excluding territories, 2007 to 2013

Hours of sleep

Percentage distribution by sleep duration recommendations

per night (7 to 8 hours per night)
Shorter than Longer than
Recommended recommended recommended
95% 95% 95% 95%
confidence confidence confidence confidence
interval interval interval interval
Sex, household education and household income Mean from to % from to % from to % from to
Total aged 65 to 79 (n = 2,035) 724 7.5 7.33 542 504 58.0 31.0 276 347 147 128 16.9
Sex
Men 727 714 7.4 56.1 50.8 61.2 300 252 352 140 112 17.3
Women 721 7.0 7.33 525 47.8 57.2 320 279 364 155 12.7 186
Household education*
Secondary graduation or less 732 717 7.47 49.4 425 56.2 31.3 256 37.6 19.4 16.3 22.8
More than secondary graduation, less than bachelor's degree 717  6.99 7.34 559 49.6 621 323 265 38.6 1185 85 16.3
Bachelor's degree or more 721 7.08 7.34 60.1 52.1 67.6 28.7 232 350 1128 7.8 159
Household income
Less than $40,000 728 714 7.41 492 439 546 320 277 367 18.7 151 231
$40,000 to less than $80,000 727 711 743 554 494 61.2 306 247 372 140 112 175
$80,000 or more 710 6.93 7.28 63.0¢ 56.5 69.1 29.8 242 36.2 7.2¢1 46 11.0

156 missing values in 65 to 79 sample

* significantly different from “Less than $40,000” (p < 0.05)

§ significantly different from “Secondary graduation or less” (p < 0.05)

tt significantly different from “$40,000 to less than $80,000” (p < 0.05)

Note: An adjustment for multiple comparisons was performed to detect significant differences.
Source: 2007 to 2013 Canadian Health Measures Survey.
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Table 3
Sleep quality, by age group, sex and frequency of sleep characteristic, household
population aged 18 to 79, Canada excluding territories, 2007 to 2013

Trouble going to

Difficulty staying

sleep or staying Sleep is awake during normal
asleep (%) refreshing (%) waking hours (%)
(n=10,965) (n=10,967) (n=10,966)
95% 95% 95%
confidence confidence confidence
Age group, sex and frequency interval interval interval
of sleep quality characteristic % from to % from to % from to
1810 64
Men
Never 284 256 314 41 31 53 355 328 383
Rarely 287 264 312 9.9 8.3 117 342 320 364
Sometimes 243 221 26.7 271 239 305 253 228 279
Most of the time 11.3 9.5 135 41 M0 472 44 29 55
All of the time 7.2 58 9.0 148 128 171 1.0 05 1.8
Women
Never 19.9" 175 225 5.4 43 69 331 304 36.0
Rarely 252 232 275 140" 125 157 321 295 3438
Sometimes 30.7t  28.0 335 28.7 26.7 30.9 283 259 309
Most of the time 16.77  15.0 18.5 40.0 377 423 5.6 45 6.9
Al of the time 75 6.2 9.1 119 103 136 0.9 04 15
65 to 79
Men
Never 337 289 388 15t 07 27 40.0 358 444
Rarely 26.5 23.0 30.2 7.7 55 10.7 26.4* 226 30.7
Sometimes 227 193 265 12+ 9.6 149 278 229 332
Most of the time 12.2 9.6 15.3 52.7 48.4 57.0 47 31 68
All of the time 5.0 34 741 26 22.0 30.6 1.1 06 20
Women
Never 1717 145 20.0 3.7 22 6.0 46.7+ 42,0 51.4
Rarely 240 202 284 6.6 47 9.0 26.5 226 31.0
Sometimes 34.3t  30.1 38.8 19.2% 159 23.0 240 205 279
Most of the time 152 123 187 51% 451 56.8 2.4 14 40
Al of the time 9.4 6.9 125 19.5f  16.0 235 0.3t 0.1 09

t significantly different from estimate for men in same age group (p < 0.05)

* significantly different from 18- to 64-year-olds of same sex (p < 0.05)

Note: An adjustment for multiple comparisons was performed to detect significant differences.
Source: 2007 to 2013 Canadian Health Measures Survey.

In contrast to 18- to 64-year-olds,
no significant sleep duration differ-
ences emerged between senior men
and women. However, as was the case
at younger ages, seniors in higher-in-
come households were more likely than
those in lower-income households to
sleep the recommended number of hours

Compared with 18- to 64-year-olds,
a larger percentage of seniors (about
15%) slept longer than the recom-
mended 8-hour maximum. Long sleep
duration in the elderly can signal a need
for medical, neurological, or psychiatric
evaluation.>!”

per night. The pattern was similar for
education, but did not reach statistical
significance.

Sleep quality

According to results of the 2007-to-2013
CHMS, 43% of men and 55% of women
aged 18 to 64 reported trouble going to
sleep or staying asleep “sometimes/most
of the time/all of the time” (Table 3).
This was comparable to 2005, when a
higher percentage of women than men
reported trouble falling asleep or staying
asleep (35% versus 25%).° However,
differences in the methodology used to
collect sleep information preclude direct
comparisons between studies.

Similarly, among seniors aged 65 to
79, women were more likely than men to
report trouble going to sleep or staying
asleep “sometimes/most of the time/all of
the time” (59% versus 40%). Percentages
for this sleep quality indicator did
not differ statistically between 18- to
64-year-olds and 65- to 79-year-olds.

Three-quarters of seniors (75%) and
about half (55%) of people aged 18 to
64 reported that sleep was refreshing
“most of the time/all of the time.” Around
a third (33% of 18- to 64-year-olds and
30% of seniors) reported difficulty
staying awake during normal waking
hours “sometimes/most of the time/all of
the time.”

Sleep quality by sleep duration
recommendation category

Men and women aged 18 to 64 who
slept the recommended number of hours
reported better sleep quality than did
those who slept less or more than rec-
ommended (Table 4). They were more
likely to report that sleep was usually
refreshing, and less likely to report dif-
ficulty going to sleep, staying asleep, and
staying awake during normal waking
hours.

At ages 65 to 79, men and women who
slept the recommended amount reported
more refreshing sleep and less difficulty
going to sleep and staying asleep, com-
pared with those who slept fewer hours
than recommended. As well, senior
men and women who slept more hours
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Table 4

Sleep quality, by age group, sex and frequency of meeting sleep duration
recommendations, household population aged 18 to 79, Canada excluding territories,
2007 to 2013

Trouble going Difficulty staying
to sleep or Sleep is awake during normal
staying asleep refreshing waking hours
(10,944) (n =10,946) (n =10,945)
95% 95% 95%
Age group, sex and frequency confidence confidence confidence
of meeting sleep duration interval interval interval
recommendations % from to % from to % from to
18to0 64
Men
Recommended
Never/Rarely 62.4 58.4 66.2 6.7 56 8.1 732 704 76.0
Sometimes/Most of the time/ 376 338 416 933 919 944 26.8 24.0 29.6
All of the time
Shorter than recommended
Never/Rarely 475 421 53 256 21.0 30.9 64.6 59.7 69.1
Sometimes/Most of the time/ 52.5" 47.0 57.9 7447 69.1 79.0 354" 309 40.3
All of the time
Longer than recommended
Never/Rarely 55.8 33.0 76.4 31 11.8 60.2 52.0 29.3 73.8
Sometimes/Most of the time/ 442  23.6 67.0 69.0 39.8 88.2 48.0 262 70.7
All of the time
Women
Recommended
Never/Rarely 50.8 47.4 543 121 104 14.0 69.5 66.0 72.7
Sometimes/Most of the time/ 492  45.7 526 879 86.0 89.6 305 27.3 34.0
All of the time
Shorter than recommended
Never/Rarely 316 266 37.0 353 31.3 396 559 51.8 59.9
Sometimes/Most of the time/ 68.4" 63.0 73.4 64.77  60.4 68.7 4417 401 482
All of the time
Longer than recommended
Never/Rarely 52.0 38.3 65.5 249 141 4041 61.4 515 70.4
Sometimes/Most of the time/ 48.0+ 345 61.7 751 599 859 386 29.6 485
All of the time
65 to 79
Men
Recommended
Never/Rarely 61.3 557 66.7 6.0 3.5 10.1 67.2 60.8 73.1
Sometimes/Most of the time/ 387 333 443 94.0 899 96.5 328 269 39.2
All of the time
Shorter than recommended
Never/Rarely 46.7 38.8 54.9 16.4 115 22.8 631 546 709
Sometimes/Most of the time/ 53.3t 451 61.2 83.6f 772 885 369 29.1 454
All of the time
Longer than recommended
Never/Rarely 847 762 90.6 5.6 25 11.9 713 615 794
Sometimes/Most of the time/ 15.3% 9.4 23.8 94.4+ 881 975 28.7 20.6 385
All of the time
Women
Recommended
Never/Rarely 415 372 459 6.7 4.5 10.0 744 694 78.8
Sometimes/Most of the time/ 585 541 62.8 933 90.0 95.5 256 212 30.6
All of the time
Shorter than recommended
Never/Rarely 30.0 21.8 39.8 18.0 121 25.8 73.0 65.0 79.8
Sometimes/Most of the time/ 70.0 602 78.2 82.0f 742 879 27.0 20.2 35.0
All of the time
Longer than recommended
Never/Rarely 63.1 52.4 72.8 5.6 2.8 10.7 69.5 61.3 76.6
Sometimes/Most of the time/ 36.9% 272 476 94.4+ 893 97.2 305 234 387
All of the time

t significantly different from “Recommended” in same age group and sex (p < 0.05)

* significantly different from “Shorter than recommended” in same age group and sex (p < 0.05)

Notes: An adjustment for multiple comparisons was performed to detect significant differences. Sleep duration recommendations
are 7 to 9 hours at ages 18 to 64 and 7 to 8 hours at ages 65 to 79.

Source: 2007 to 2013 Canadian Health Measures Survey.

than recommended reported less trouble
going to sleep or staying asleep, staying
awake and more refreshing sleep, com-
pared with seniors who slept less than
recommended.

Conclusion

Short sleep duration and poor sleep
quality are prevalent among Canadian
adults. About one-third sleep fewer
hours per night than recommended for
optimal physical and mental health.
This group also experiences poor sleep
quality more frequently than do those
who sleep the recommended number
of hours. Additional research is needed
to determine the prevalence of adverse
health outcomes among short and poor
sleepers.
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The data

Data source

The data are from cycles 1 to 3 (2007 through 2013) of the Canadian Health Measures Survey (CHMS), an ongoing nationally
representative, cross-sectional survey of the household population. Residents of First Nations Reserves or other Aboriginal settlements,
institutions and some remote regions, and full-time members of the Canadian Forces were excluded. Ethics approval for the CHMS was
obtained from Health Canada’s Research Ethics Board.™

Response rates for selected households were 69.6%, 75.9% and 74.1% for cycles 1, 2 and 3, respectively. From the responding
households, 88.3% of participants completed the household questionnaire in cycle 1, 90.5% in cycle 2, and 88.4% in cycle 3. Combined
data for respondents aged 18 to 79 from cycle 1 (2007 to 2009; n = 3,721)," cycle 2 (2009 to 2011; n = 3,866)," and cycle 3 (2012 to
2013; n = 3,389)"® were used for the present analyses.

Definitions

Sleep duration was assessed with the question, “How many hours do you usually spend sleeping in a 24-hour period, excluding time spent
resting?” Responses were rounded to the closest half hour. A total of 27 outliers/missing values were excluded from the analyses.

Sleep quality was assessed with three questions: (1) “How often do you have trouble going to sleep or staying asleep?”; (2) “How often
do you find your sleep refreshing?”; and (3) “How often do you find it difficult to stay awake during your normal waking hours when you
want to?” For each question, response options were: “Never,” “Rarely,” “Sometimes,” “Most of the time,” and “All of the time.” Those who
responded “Don’t know” or who did not answer the question were removed from the analyses: (1) n=11; (2) n=9; (3) n=10.

Respondents were classified as meeting the recommended sleep duration range (7 to 9 hours per night at ages 18 to 64 and 7 to
8 hours per night at age 65 or older), sleeping less than recommended, or sleeping longer than recommended.®

In addition to age group and sex, participants were examined by household education and household income. Household education
was the highest level acquired by any member of the household; three categories were created (secondary graduation or less, secondary
graduation but less than a bachelor’s degree, and a bachelor’ degree or more). Annual household income was reported by participants and
collapsed into three levels: less than $40,000, $40,000 to less than $80,000, and $80,000 or more.

To account for the survey design, means and percentages were estimated using survey weights, and their variances were estimated
using the survey bootstrap technique.'®!” Then, 95% confidence intervals were calculated, and small percentage confidence intervals
were used by SUDAAN version 11 for estimated percentages < 5%. T-tests were performed to compare means and proportions between
different domains. P-values were adjusted for multiple comparisons using the False Discovery Rate (FDR) adjustment method. Differences
between estimates were tested for statistical significance at a FDR adjusted p-value < 0.05. All analyses were conducted with SAS version
9.3 and SUDAAN version 11.

Limitations

Data from the Canadian Health Measures Survey do not include important sleep duration and quality characteristics such as timing,
architecture (how individuals cycle through the stages of sleep), consistency, and continuity. Self-reports generally overestimate actual
sleep duration and are subject to recall and/or social desirability bias.® Sleeping fewer hours than recommended does not necessarily
adversely affect health.



Statistics Canada, Catalogue no. 82-003-X « Health Reports, Vol. 28, no. 9, pp. 28-33, September 2017
Duration and quality of sleep among Canadians aged 18 to 79 » Health Matters

References

1. Institute of Medicine Committee on 7.
Sleep Medicine and Research. Colten
HR, Altevogt BM, eds. Sleep Disorders
and Sleep Deprivation: An Unmet Public
Health Problem. Washington, D.C.: The
National Academies Press, 2006.

2. Hillman DR, Lack LC. Public health
implications of sleep loss: The community
burden. Medical Journal of Australia 2013;

199(8): S7-10. 10.

3. Ohayon MM. Determining the level of
sleepiness in the American population and

its correlates. Journal of Psychiatric Research 1.

2012; 46(4): 422-7.

4. ChaputJP,Carson V, Gray CE, Tremblay MS.
Importance of all movement behaviors in a

24-hour period for overall health. International 12.

Journal of Environmental Research and
Public Health 2014; 11(12): 12575-81.

5. Hirshkowitz M, Whiton K, Albert SM,
et al. National Sleep Foundation’s updated
sleep duration recommendations: Final report.

Sleep Health 2015; 1: 233-43. 13.

6.  Hurst M. Who gets any sleep these days?
Sleep patterns of Canadians. Canadian Social
Trends (Statistics Canada, Catalogue 11-008)
2008; 85(Summer): 39-45.

Tjepkema M. Insomnia. Health Reports 2005,
17(1): 9-25.

Chaput JP, Janssen 1. Sleep duration estimates
of Canadian children and adolescents.
Journal of Sleep Research2016;25(5): 541-8.

Michaud I, Chaput JP. Are Canadian children
and adolescents sleep deprived? Public
Health 2016; 141: 126-9.

Zdanys KF, Steffens DC. Sleep disturbances
in the elderly. Psychiatric Clinic of North
America 2015; 38: 723-41.

Day B, Langlois R, Tremblay MS, Knoppers
BM. Canadian Health Measures Survey:
Ethical, legal and social issues. Health Reports
2007; 18(Suppl): 37-51.

Statistics Canada. Instructions for Combining
Multiple Cycles of Canadian Health Measures
Survey (CHMS) Data. November 2014.
Available at: http://www?23.statcan.gc.ca/
imdb-bmdi/document/5071 D6 T9 Vl-eng.
htm

Statistics Canada. Canadian Health Measures
Survey (CHMS) Data User Guide: Cycle 1.
April 2011. Available at: http:/www23.
statcan.gc.ca/imdb-bmdi/document/5071
D2_T1_Vl-eng.pdf

14.

15.

16.

17.

18.

Statistics Canada. Canadian Health Measures
Survey (CHMS) Data User Guide: Cycle 2.
November 2012. Available at: http://www23.
statcan.gc.ca/imdb-bmdi/document/5071
D4_T9_Vl-eng.htm

Statistics Canada. Canadian Health Measures
Survey (CHMS) Data User Guide: Cycle 3.
November 2014. Available at: http://www23.
statcan.gc.ca/imdb-bmdi/document/5071
D6_T9 Vl-eng.htm

Rao JNK, Wu CFJ, Yue K. Some recent work
on resampling methods for complex surveys.
Survey Methodology (Statistics Canada,
Catalogue 12-001) 1992; 18: 209-17.

Rust KF, Rao JNK. Variance estimation for
complex surveys using replication techniques.
Statistical Methods in Medical Research 1996;
5:281-310.

Arora T, Broglia E, Pushpakumar D, et al.
An investigation into the strength of the
association and agreement levels between
subjective and objective sleep duration in
adolescents. PLoS One 2013; 8: €72406.


http://www23.statcan.gc.ca/imdb-bmdi/document/5071_D6_T9_V1-eng.htm
http://www23.statcan.gc.ca/imdb-bmdi/document/5071_D6_T9_V1-eng.htm
http://www23.statcan.gc.ca/imdb-bmdi/document/5071_D6_T9_V1-eng.htm
http://www23.statcan.gc.ca/imdb-bmdi/document/5071_D2_T1_V1-eng.pdf
http://www23.statcan.gc.ca/imdb-bmdi/document/5071_D2_T1_V1-eng.pdf
http://www23.statcan.gc.ca/imdb-bmdi/document/5071_D2_T1_V1-eng.pdf
http://www23.statcan.gc.ca/imdb-bmdi/document/5071_D4_T9_V1-eng.htm
http://www23.statcan.gc.ca/imdb-bmdi/document/5071_D4_T9_V1-eng.htm
http://www23.statcan.gc.ca/imdb-bmdi/document/5071_D4_T9_V1-eng.htm
http://www23.statcan.gc.ca/imdb-bmdi/document/5071_D6_T9_V1-eng.htm
http://www23.statcan.gc.ca/imdb-bmdi/document/5071_D6_T9_V1-eng.htm
http://www23.statcan.gc.ca/imdb-bmdi/document/5071_D6_T9_V1-eng.htm

	Percentage of 18- to 64-year-olds meeting sleep duration recommendations 
	Percentage of seniors meeting sleep duration recommendations 
	Sleep quality 
	Sleep quality by sleep recommendation category 


	Conclusion
	Acknowledgements

	References

