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Abstract

Introduction: Sufficient sleep and good quality sleep are crucial aspects of children’s
healthy development. While previous research has suggested associations between
sleep and positive mental health, few studies have been conducted in Canadian
children.

Methods: This study used data from the 2019 Canadian Health Survey on Children and
Youth. Parents of children aged 5 to 11 years (N = 16 170) reported on their children’s
sleep habits and mental health. Descriptive statistics were used to calculate means and
percentages for sleep and mental health indicators. Logistic regression was used to com-
pare mental health outcomes by meeting sleep duration recommendations (9-11 hours
of sleep vs. < 9 or > 11 hours of sleep), sleep quality (difficulties getting to sleep) and
having enforced rules for bedtime.

Results: Overall, 86.2% of children aged 5 to 11 years met sleep duration recommenda-
tions (9-11 hours of sleep), 90.0% had high sleep quality and 83.1% had enforced rules
for bedtime. While 83.0% of children had high general mental health, mental health
diagnoses were reported for 9.5% of children, and 15.8% of children required or
received mental health care. High sleep quality was consistently associated with better
mental health, enforced rules for bedtime were associated with some negative mental
health outcomes and meeting sleep duration recommendations tended not to be associ-
ated with mental health outcomes.

Conclusion: Sleep quality was strongly associated with mental health among children
in this study. Future research should explore longitudinal associations between sleep
and mental health in Canadian children.

Keywords: sleep, sleeplessness, mental health, anxiety, depression, child functioning,
Canadian children

Sedentary Behaviour, and Sleep were
released. These guidelines provide evi-

Introduction

Highlights

e This study examined the relation-
ships between indices of sleep
health and mental health in chil-
dren aged 5 to 11 years.

¢ In general, children had good sleep
health and mental health.

e Sleep quality was strongly associ-
ated with mental health.

e The enforcement of bedtime rules
was associated with poorer mental
health.

® Meeting sleep duration recommen-
dations tended not to be associated
with mental health.

Adequate nighttime sleep is important for
optimal physical and mental development
in children.! In 2016, the Canadian 24-Hour
Movement Guidelines for Children and
Youth: An Integration of Physical Activity,

dence-based recommendations for sleep,
including sleeping an uninterrupted 9 to
11 hours per night for children aged 5 to
13 years, with consistent bed- and wake-
up times.? Based on data from 2014-2015,

84% of Canadian children meet sleep
duration recommendations.? Insufficient
sleep in children has been associated with
a range of negative outcomes, including
obesity, lower academic achievement and
lower health-related quality of life.}*>

Among children, good sleep health includes
not only sleep duration but consideration
of sleep quality (i.e. difficulties in getting
to sleep) and sleep hygiene (i.e. practices
that are conducive to sleep).® Data from
2014-2015 indicate that 8% of Canadian
children have difficulties falling asleep or
staying asleep most nights.> Like insuffi-
cient sleep, poor sleep quality is associ-
ated with a broad range of negative
outcomes in children, including obesity,
lower health-related quality of life and
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reduced cognitive development.”'* Enforce-
ment of proper sleep hygiene in the form
of consistent bedtime routines is associ-
ated with longer sleep duration and better
sleep quality.’

Mental health difficulties are also a con-
cern among children, with first onset of
lifetime mental disorders typically occur-
ring in childhood or adolescence.’* One
study found that 20% of Ontario children
have parent- or teacher-reported symp-
toms of mental disorder.’* An emerging
body of evidence demonstrates associa-
tions between insufficient sleep duration,
poor sleep quality and negative mental
health outcomes (i.e. mental disorders
and psychosocial difficulties) across child-
hood. Longitudinal studies have found
that children with disturbed sleep have
increased odds of depression compared to
those without disturbed sleep.!® Shorter
sleep duration and lower sleep quality
during childhood have been associated
with greater internalizing symptoms (i.e.
anxiety and depression) and inattention
and/or hyperactivity both cross-section-
ally'”'8 and into adulthood.” The associa-
tions between a child’s sleep and mental
health may be bidirectional, with some
evidence of negative mental health out-
comes predicting poor sleep.**** Overall,
sleep can have substantial implications for
children’s short- and long-term mental
health and development.

The absence of mental disorders does not
imply complete mental health.*?* Complete
mental health comprises both the absence
of mental disorders and the presence of
well-being or positive mental health.?
Well-being is modifiable, even in the pres-
ence of mental disorders.*** Several stud-
ies have examined associations between
children’s sleep and positive mental
health outcomes.?*?® Both longer sleep
duration and fewer sleep disturbances
have been cross-sectionally associated
with higher psychosocial well-being in
children.?* While meeting sleep duration
recommendations has not been associated
with fewer psychosocial difficulties in
Canadian children, in Canadian youth,
meeting sleep duration recommendations
has been associated with higher life satis-
faction, fewer emotional problems, higher
self-rated mental health and higher proso-
cial behaviour.”

To our knowledge, no studies to date have
examined associations between other
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sleep indicators (e.g. sleep quality and
sleep hygiene) and positive or negative
mental health in Canadian children. This
research is needed to provide a more
nuanced view of how sleep and children’s
mental health are intertwined, and to
inform the development of targeted strate-
gies for improving sleep and mental health
outcomes in Canadian children.

The aim of this study is to examine the
associations between three sleep indicators
(meeting sleep duration recommendations,
sleep quality and rules around bedtime)
and indices of positive and negative mental
health in a sample of Canadian children
aged 5 to 11 years. This study also provides
pre COVID-19 pandemic estimates on vari-
ous sleep and mental health indicators
among a sample of Canadian children.

Methods
Data source

Data used in this study are from the 2019
Canadian Health Survey on Children and
Youth (CHSCY). CHSCY was a voluntary,
cross-sectional survey conducted by Statistics
Canada. It covered a sample of children
and youth aged 1 to 17 years living in
every province and territory in Canada,
but excluded those living on First Nations
reserves and other Indigenous settle-
ments, those living in foster homes and
the institutionalized population. The sam-
pling frame comprised beneficiaries of the
Canada child benefit, which covers 98%
of the Canadian population aged 1 to 17
years in all provinces and 96% in all terri-
tories. Data collection occurred between
February and August 2019. Data for chil-
dren aged 1 to 11 years were collected by
electronic questionnaires or telephone
interviews, with the “person-most-knowl-
edgeable” as the respondent. The person-
most-knowledgeable was most often a
parent of the child (98%).

This study focussed on children aged 5 to
11 years. Although nighttime sleep data
were also collected for children aged 3 to
4 years, they were excluded from analyses
because of high variability in responses
(large coefficients of variation) and small
sample sizes for this age range.
Additionally, the Canadian sleep recom-
mendations for this age range include
naps, which were not assessed in the 2019

The overall response rate for children
aged 5 to 11 years in the 2019 CHSCY was
57.8%. Statistics Canada generated sam-
pling weights for each respondent based
on the probability of selection, including
an adjustment factor to attempt to account
for nonresponse. Further details on the
calculation of sampling weights are pro-
vided elsewhere.** There were 20113
respondents on behalf of children aged 5
to 11 years; 16170 (80.4%) respondents
had complete sociodemographic and sleep
data, and were included in this study.
Approval for the conduct of CHSCY was
obtained from Health Canada’s Research
Ethics Board, and informed consent and
assent were obtained from all participants.

Measures

Sleep

Meeting sleep duration recommendations
Respondents were asked for the usual
time their child fell asleep and woke up
on weekdays and weekends. Average sleep
duration was calculated as a weighted
average over weekdays and weekends of
the number of hours between sleep and
wake time. Children were classified as
meeting sleep duration recommendations
if their average sleep duration was
between 9 hours and 0 minutes and
11 hours and 0 minutes, and as not meet-
ing recommendations if their average
sleep duration was outside this range.? As
a sensitivity analysis, children were classi-
fied as above sleep duration recommenda-
tions if their average sleep duration was
over 11 hours and 0 minutes, and as below
sleep duration recommendations if their
average sleep duration was below 9 hours
and 0 minutes.

Sleep quality

Respondents were asked how often their
child had difficulties in getting to sleep in
the past six months. High sleep quality
was defined as having difficulties rarely or
never, about once a month, or about once
a week. Low sleep quality was defined as
having difficulties getting to sleep more
than once a week or most days. This cod-
ing aligns with the diagnostic criteria for
insomnia (sleep difficulty > 3 times a
week)3!' and other studies.3?

Rules around bedtime

Respondents were asked if there were
rules for the time their child goes to bed
(yes/no) and whether these rules were
usually enforced (yes/no) as a measure of
sleep hygiene.**** Those with enforced
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rules were considered to have rules
around bedtime, while those without rules
or with unenforced rules were considered
not to have rules around bedtime.

Mental health

Overall mental health indicators

General mental health

Respondents were asked how their child’s
mental health was in general (excellent,
very good, good, fair, or poor). Following
the coding of a similar variable in the
Positive Mental Health Surveillance Indicator
Framework,* high general mental health
was defined as excellent or very good.
Further details on the development of this
framework are provided elsewhere.3

Low anxiousness and sadness

Respondents were asked how often their
child seemed very anxious, nervous or
worried, as well as how often their child
seemed very sad or depressed (daily,
weekly, monthly, a few times a year, or
never). Daily or weekly was classified as
high anxiousness or high sadness; less
often was classified as low anxiousness or
low sadness. These items were from the
Washington Group/UNICEF Module on
Child Functioning.’” Further details on its
development are provided elsewhere.?®
The module only classifies “daily” responses
as high anxiousness or sadness; however,
we also classified “weekly” as high anx-
iousness or sadness based on response
distributions, and to assess both severe
and less severe emotional difficulties.

Psychosocial difficulty indicators

Psychosocial difficulties

Respondents were asked the degree to
which their child had difficulties with
(1) concentrating on an activity that they
enjoy doing; (2) accepting changes in
their routine; (3) controlling their behav-
iour compared to other children of the
same age; and (4) making friends (no dif-
ficulty, some difficulty, a lot of difficulty,
or cannot do at all). These items were
from the Washington Group/UNICEF
Module on Child Functioning. While this
module classifies no or some difficulty as
low difficulty, we classified children as
having no difficulties versus any difficul-
ties (some, a lot, or cannot do at all) based
on response distributions, and to assess
both severe and less severe psychosocial
difficulties.

Mental health diagnoses and care indicators
Mood/anxiety/attention disorder diagnosis
Respondents were asked if their child had
ever been diagnosed with (1) a mood
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disorder (e.g. depression, bipolar disorder,
mania, dysthymia); (2) an anxiety disor-
der (e.g. phobia, obsessive-compulsive
disorder, panic disorder); and (3) an atten-
tion deficit disorder or attention deficit
hyperactivity disorder. If respondents
answered yes to any of these questions,
the child was coded as having been diag-
nosed with a mood/attention/anxiety dis-
order. These disorders were grouped
together in the reporting of associations
with sleep because there were few chil-
dren diagnosed with each disorder.

Requiring/receiving mental health care
Respondents were asked if their child
required or received services in the past
12 months for mental health issues or dif-
ficulties focussing or controlling behav-
iour, or from a psychologist, counsellor or
psychiatrist. If respondents answered yes
to any of these questions, the child was
coded as requiring/receiving mental health
care. These variables were grouped
together because there were few children
who required or received services.

Covariates

Several covariates were identified as
potential confounders of the relationship
between sleep and mental health: age (in
years), sex, household income quintile,
racialized group status, immigrant status
and self-reported mental health of the
person-most-knowledgeable.

Household income quintile

Respondents were asked for their total
household income. Quintiles were calcu-
lated using sampling weights to account
for the survey design. Income was deter-
mined using donor imputation for those
who did not respond (8% of participants).
Household income is a measure of socio-
economic status, which has been associ-
ated with both sleep® and mental health.*

Racialized group status

Respondents were asked about their
child’s cultural or ethnic background.
Those who identified as White were clas-
sified as not part of a racialized group.
Those who identified as having other
backgrounds, including Indigenous, were
designated as part of a racialized group.
Racialized group status has been associ-
ated with both sleep and mental health.*4?

Immigrant status

Individuals were asked whether their
child had ever been a landed immigrant
(vs. born in Canada or had never been a

468

landed immigrant). Immigrant status has
been associated with both sleep and men-
tal health.*>*

Self-reported mental health of
person-most-knowledgeable

Respondents were asked how their mental
health was in general (excellent, very
good, good, fair, or poor). High general
mental health was defined as excellent or
very good. Parents’ mental health has
been associated with both their child’s
sleep and mental health.*4

Analysis

Descriptive statistics were used to calcu-
late means, percentages and 95% confi-
dence intervals (CIs) for sociodemographic
characteristics and sleep and mental
health indicators overall and by sex (male,
female). Overall percentages were also
calculated for certain mental health indi-
cators (low anxiousness, sadness and psy-
chosocial difficulties) using the Washington
Group/UNICEF Module on Child Functioning
classification. Two-tailed hypothesis tests
were used to identify differences between
sexes under a significance level of 0.05.

Logistic regression was used to determine
whether children who met sleep duration
recommendations, when compared to
children who did not meet recommenda-
tions, were more likely to have high gen-
eral mental health, low anxiousness and
low sadness, less likely to have psychoso-
cial difficulties and a mood/anxiety/atten-
tion disorder diagnosis, and less likely to
have required or received mental health
care services in the past year. Sensitivity
analyses were conducted comparing men-
tal health outcomes between children who
were above sleep duration recommenda-
tions with those who met recommenda-
tions, and children who were below sleep
duration recommendations with those
who met recommendations. Separate
logistic regression analyses were also con-
ducted using sleep quality and rules
around bedtime as predictor variables.

Both unadjusted analyses and analyses
with adjustment for potential confounders
(age of child [in years], sex of child,
household income quintile, racialized
group status, immigrant status and self-
reported mental health of the person-
most-knowledgeable) were conducted.
Significant differences by sex were
assessed by including an interaction term
between each sleep variable and sex in
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the adjusted analyses. Sex-stratified analy-
ses were also conducted. Associations
were presented as odds ratios with 95%
CIs. Associations with CIs that excluded
the null odds ratio of 1.00 were consid-
ered statistically significant. Sensitivity
analyses were conducted for the associa-
tions between sleep indicators and certain
mental health indicators (low anxious-
ness, sadness and psychosocial difficul-
ties) using the Washington Group/UNICEF
Module on Child Functioning classification.

Sampling weights provided by Statistics
Canada were used to attempt to account
for nonresponse. Variance was estimated
using the bootstrap resampling method
with 1000 replications to account for the
complex sampling design. Analyses were
conducted in SAS Enterprise Guide ver-
sion 7.1 (SAS Institute, Cary, NC, USA).

Results

Descriptive statistics for sleep, sociodemo-
graphic characteristics and mental health
outcomes are presented in Table 1.
Overall, 86.2% of children aged 5 to 11
years met sleep duration recommenda-
tions, with an average sleep duration of
10.2 hours (range: 5.5-14.2 hours). More
children exceeded recommendations (10.3%)
than were Dbelow recommendations
(3.5%). High sleep quality was reported
for 90.0% of children, and enforcement of
bedtime rules was reported for 83.1% of
children. There were no sex differences
for any of these sleep measures.

The majority of children were reported as
having high general mental health
(83.0%), low anxiousness (82.7%; 95.0%
using original Washington Group/UNICEF
module classification) and low sadness
(93.9%; 98.9% using original classifica-
tion). The most commonly reported psy-
chosocial issues were difficulty accepting
changes in routine (32.3%; 5.3% using
original classification), followed by diffi-
culty controlling behaviour (28.3%; 4.3%
using original classification), difficulty mak-
ing friends (17.1%; 3.1% using original
classification) and difficulty concentrating
(9.2%; 1.2% using original classification).
Mood/anxiety/attention disorder diagno-
ses were reported for 9.5% of children,
with attention disorders being most com-
mon (7.6%) followed by anxiety (3.2%)
and mood disorders (0.6%), and 15.8% of
children required or received mental
health care in the past 12 months. High
general mental health was more common
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in females (85.3%) than males (80.8%).
Psychosocial difficulties, mood/anxiety/
attention disorder diagnoses, and requir-
ing or receiving mental health care in the
past year were more common in males
than females. The sex difference for
mood/anxiety/attention disorders was
largely driven by a relatively high propor-
tion of males having been diagnosed with
attention disorders (10.8% vs. 4.2% for
females).

Associations between mental health out-
comes and meeting, exceeding or being
below sleep duration recommendations
are presented as odds ratios in Table 2.
Children who met recommendations were
less likely to have difficulty concentrating,
accepting change and controlling behav-
iour, but not after covariates were con-
trolled for. Meeting sleep duration
recommendations was not associated with
any other mental health outcomes overall.
However, females who met recommenda-
tions were more likely to have high gen-
eral mental health than females who did
not meet recommendations, and males
who met recommendations were less
likely to have difficulty concentrating than
males who did not meet recommenda-
tions in adjusted analyses (although inter-
action terms between sex and meeting
sleep duration recommendations were not
statistically significant for these out-
comes). There were no other associations
when stratified by sex. In sensitivity anal-
yses, not getting enough sleep tended to
be more highly associated with poorer
mental health than getting too much
sleep.

Associations between mental health out-
comes and sleep quality are presented in
Table 3. Children with high sleep quality
were more likely to have high general
mental health, low anxiousness and low
sadness, and less likely to have psychoso-
cial difficulties, to have a mood/anxiety/
attention disorder diagnosis and to have
required or received mental health care in
the past year both overall (unadjusted and
adjusted for covariates) and when strati-
fied by sex.

Associations between mental health out-
comes and enforced rules around bedtime
are presented in Table 4. Children with
enforced rules around bedtime were more
likely to have a mood/anxiety/attention
disorder diagnosis, require or receive men-
tal health care, have high anxiousness,

and have difficulty accepting changes in
routine and controlling their behaviour
both overall (unadjusted and adjusted for
covariates) and when stratified by sex.
Having enforced rules around bedtime
was associated with difficulty making
friends overall, but not when stratified by
sex. Having enforced rules around bed-
time was not associated with general
mental health, sadness, or difficulty con-
centrating overall or when stratified by
sex.

When certain mental health outcomes
(low anxiousness, low sadness, and psy-
chosocial difficulties) were defined using
the Washington Group/UNICEF Module
on Child Functioning classification, asso-
ciations with sleep quality were in the
same direction but of a larger magnitude
than the primary results (data not shown
due to high sampling variability). Asso-
ciations with meeting sleep duration rec-
ommendations and enforced rules around
bedtime were similar to the primary
results.

Discussion

The objective of this study was to assess
associations between sleep indices and
mental health measures in children aged 5
to 11 years. Overall, high sleep quality was
consistently associated with better mental
health, enforcement of bedtime rules was
associated with some negative mental
health outcomes, and meeting sleep dura-
tion recommendations tended to not be
associated with mental health outcomes.
Although males generally had lower men-
tal health than females, sex tended to not
moderate the association between sleep
and mental health in this study (except for
high sleep quality’s negative association
with some psychosocial difficulties and
mood/anxiety/attention disorder diagno-
ses being stronger for males than females).

The Canadian 24-Hour Movement Guidelines
for Children and Youth: An Integration of
Physical Activity, Sedentary Behaviour,
and Sleep recommend that children aged 5
to 13 years obtain 9 to 11 hours of uninter-
rupted sleep per night for optimal health
benefits, with consistent bed and wake
times.? Most previous studies, but not all,
have found associations between longer
sleep duration and better emotional regu-
lation (e.g. less stress and anxiety, and
fewer depressive symptoms) in children.!
Meeting sleep duration recommendations
was associated with higher life satisfaction,
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TABLE 1

Descriptive statistics for sleep variables, mental health outcomes and covariates for children aged 5 to 11 years, 2019 CHSCY

Overall (N =16 170)

Female (N = 7831) Male (N = 8339) Sex comparison
- 95%Cl  95%Cl - 95%Cl  95% Cl - 95%Cl  95%Cl (significance
’ Lower  Upper ’ Lower  Upper ’ Lower  Upper level)*
Total 100.0 N/A N/A 48.8 48.6 50.0 51.2 51.0 51.4
Sleep
LSRG TR I RIS S o 85.4 86.9 85.4 84.3 86.4 86.9 85.9 88.0 -
(9-11 hours per night)
Exceeded sleep duration recommenda- 103 9.6 109 11.2 10.2 121 9.4 8.6 103 =
tions (> 11 hours per night)
Below sleep dura!tlon recommendations 35 3.1 3.9 35 28 41 16 3.0 42
(< 9 hours per night)
ED DAL CTEEEEETg oy 89.3 90.7 90.0 89.0 91.0 90.1 89.1 91.0
to sleep < once a week)
Enforced rules around bedtime 83.1 82.3 83.9 82.5 81.3 83.7 83.6 82.5 84.7
Child mental health
Overall mental health
LENEAERIMEE I EEIEE oy 82.2 83.9 85.3 84.2 86.5 80.8 79.6 82.0
or very good mental health)
Low anxiousness (seems very anxious, g, ;g9 g35 | g3 g6 849 | 817 804 829 =
nervous, or worried less than weekly)
Low sadness (seems very sad or 93.9 93.4 94.5 94.7 94.0 95.4 93.2 92.4 94.0 :
depressed less than weekly)
Psychosocial difficulties
At least some difficulty concentrating 9.2 8.5 9.9 7.3 6.5 8.2 11.0 10.0 12.1 -
Atleast some difficulty accepting 323 313 333 | 286 272 300 | 358 343 37.3
changes in routine
At least some difficulty controlling 283 273 293 2122 19.9 24.5 35.0 33.5 36.5
behaviour
At least some difficulty making friends 17.1 16.2 17.9 14.8 13.7 15.9 19.2 18.0 20.4 -
Mental health diagnoses and care
Mood/anxiety/attention disorder 9.5 8.9 10.2 6.0 5.2 68 | 129 1.8 140
diagnosis
Mood disorder diagnosis 0.6 0.4 0.8 .3 0.1 0.4 0.9¢ 0.7 1.2 -
Anxiety disorder diagnosis 3.2 2.8 3.6 2.5 2.0 3.0 3.9 33 4.5
Attention disorder diagnosis 7.6 7.0 8.2 4.2 3.5 49 10.8 9.8 11.8 -
Required/received mental health care ;o 14.9 166 | 117 10.7 128 | 196 18.3 209
in the past 12 months
Covariates
Racialized group 333 32.2 34.3 32.5 31.1 34.0 33.9 32.5 354
Immigrant 7.7 7.1 8.4 7.8 7.0 8.6 7.7 6.8 8.6
Person-most-knowledgeable self-rated
high mental health (excellent or very 71.5 70.6 72.5 71.4 70.0 72.8 71.7 70.3 73.1
good mental health)
Median household income® (CAD) 89963 49834 139909 89926 49403 139740 90931 50982 144758

Abbreviations: CAD, Canadian dollars; CHSCY, Canadian Health Survey on Children and Youth; Cl, confidence interval.

2 Significance level for the difference between females and males.

" The median household income (CAD), quartile 1, and quartile 3 are presented in place of %, 95% CI lower and 95% CI upper.

¢ Estimate should be interpreted with caution due to high sampling variability.

*p <0.05
*p<0.01
*p <0.001
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TABLE 2

0Odds ratios for mental health among children aged 5 to 11 years by whether they meet sleep duration
recommendations (9—11 hours of sleep per night), 2019 CHSCY

Univariate models Adjusted models o3
Both sexes (N =16 170) | Both sexes (N = 16 170) Females (N = 7831) Males (N = 8339) comparison
or 5% Cl 95%Cl| o 95%Cl 95%CI 95% Cl 95%Cl o 95%Cl 95%CI ‘S'ﬁ“‘f‘f{“‘e
Lower  Upper Lower  Upper Lower  Upper Lower  Upper evel)
Meeting vs. not meeting sleep duration recommendations
Overall mental health
High general mental health
(excellent or very good 1.12 0.94 1.34 1.15 0.94 1.40 140 1.04 1.88 0.98 0.75 1.27
mental health)
Low anxiousness (seems very
anxious, nervous or worried 0.95 0.80 1.13 0.97 0.80 1.16 1.02 0.78 1.35 0.92 0.72 1.18
less than weekly)
Low sadness (seems very
sad or depressed less 0.94 0.71 1.22 0.89 0.67 1.18 0.83 0.56 1.23 0.93 0.63 1.38
than weekly)
Psychosocial difficulties
At least some difficulty 078 062 097 | 081 065 101 092 064 132 074 056 098
concentrating
Atleastsome difficulty g e o750 099 o088 077 101 08 068 101 09 078 113
accepting changes in routine
e T 1L 084 073 067 |08 075 101 08 068 106 08 073 108
controlling behaviour
At least some difficulty 101 08 119 | 099 08 118 09 071 124 104 08 131
making friends
Mental health diagnoses and care
T S e 096 077 120 | 083 066 104 080 053 122 085 065  1.12
disorder diagnosis
Required/received mental
health care in the past 12 0.94 0.79 1.13 0.88 0.73 1.06 0.85 0.62 1.15 0.91 0.71 1.15
months
Exceeding vs. meeting sleep duration recommendations
General mental health
High general mental health
(excellent or very good 1.25 1.01 1.54 1.04 0.82 1.31 0.99 0.68 1.45 1.07 0.79 1.44
mental health)
Low anxiousness (seems very
anxious, nervous or worried 1.23 1.01 1.51 1.13 0.91 1.40 1.14 0.83 1.57 1.1 0.83 1.49
less than weekly)
Low sadness (seemsverysad 23 g oc qgc | 133 095 188 171 098 300 112 073 172
or depressed less than weekly)
Psychosocial difficulties
alEREITELI Y 119 093 154 | 117 09 153 103 068 157 129 092 181
concentrating
Atleastsomedifficulty g9 094 436 [ 106 091 123 122 098 152 091 074 113
accepting changes in routine
At least some difficulty 112 09 131 | 107 09 126 110 085 141 104 08 131
controlling behaviour
GRS Y 085 069 105 092 074 116 098 069 140 088 067 116
making friends
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TABLE 2 (continued)

0Odds ratios for mental health among children aged 5 to 11 years by whether they meet sleep duration
recommendations (9—11 hours of sleep per night), 2019 CHSCY

Univariate models Adjusted models o3
Both sexes (N =16 170) | Both sexes (N =16 170) Females (N = 7831) Males (N = 8339) comparison
95% Cl  95% CI 95% Cl  95% Cl 95% Cl  95% Cl 95% CI 959y | (Significance
OR OR OR OR level)*
Lower  Upper Lower  Upper Lower  Upper Lower  Upper
Mental health diagnoses and care
Mood/anxiety/attention 0.64 047 086 | 097 071 132 103 055 191 093 066 132
disorder diagnosis
Required/received mental
health care in the past 0.88 0.71 1.08 1.10 0.88 1.37 1.18 0.83 1.69 1.04 0.77 1.39
12 months
Being below vs. meeting sleep duration recommendations
Overall mental health
High general mental health
(excellent or very good 0.44 0.33 0.58 0.63 0.45 0.90 039 0.23 0.65 0.95 0.58 1.56 -
mental health)
Low anxiousness (seems very
anxious, nervous or worried 0.72 0.53 0.97 0.86 0.62 1.19 0.69 0.43 1.11 1.04 0.68 1.58
less than weekly)
Low sadness (seems very sad
or depressed less than 0.67 0.44 1.02 0.82 0.53 1.23 0.66 0.39 1.11 0.99 0.49 2.01
weekly)
Psychosocial difficulties
At least some difficulty 158 105 236 | 140 093 210 126 062 256 149 090 246
concentrating
Atleastsomedifficulty 4 35 150 180 (136 104 178 115 076 175 155 109  2.20
accepting changes in routine
LRI Y 140 107 183 | 140 106 186 145 092 228 137 095 19
controlling behaviour
LS LT L 147 111 19 | 121 09 162 130 08 200 114 076 172
making friends
Mental health diagnoses and care
e an iy 243 174 341 | 158 113 221 157 089 277 158 102 243
disorder diagnosis
Required/received mental
health care in the past 1.67 1.22 2.27 1.22 0.88 1.68 1.18 0.68 2.05 1.24 0.82 1.89
12 months

Abbreviations: CHSCY, Canadian Health Survey on Children and Youth; CI, confidence interval; OR, odds ratio.

Notes: Adjusted models for both sexes, females and males included age of child in years, racialized group status, immigrant status, household income quintile and person-most-knowledgeable
self-rated mental health as covariates. The both-sexes adjusted models also included sex as a covariate.
Bolded estimates have confidence intervals that exclude the null odds ratio of 1.00, and are considered statistically significant.

2 Significance level for a difference in odds ratio by sex, based on including a sex interaction term in the both-sexes adjusted model.

*p<0.05
" p<0.01
= p <0.001

fewer emotional problems and higher pro-
social behaviour in a representative sam-
ple of Canadians aged 10 to 17 years,*
although it was not associated with psy-
chosocial difficulties in Canadians aged 5
to 11 years using national data from
2015.%” We found little evidence of associ-
ations between meeting sleep duration
recommendations and mental health.
However, sensitivity analyses showed

Health Promotion and Chronic Disease Prevention in Canada
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some associations between not getting
enough sleep and poorer mental health.
Mental health difficulties tend to manifest
and be diagnosed later in childhood,” and
more Canadian children meet sleep dura-
tion recommendations than youth.?” There-
fore, associations with sleep duration
recommendations may be less apparent in
the 5 to 11 years age group.

Consistent with prior research,”?-¢ high
sleep quality was associated with better
mental health. Associations were stron-
gest for mood/anxiety/attention disorder
diagnosis and requiring/receiving mental
health care. These were indicative of more
severe mental health difficulties, while
general mental health, anxiousness and
sadness, and psychosocial difficulties
grouped those with both severe and less
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TABLE 3

Odds ratios for mental health among children aged 5 to 11 years with high sleep quality (difficulties getting to sleep < once a week) versus
low sleep quality (difficulties getting to sleep > 3 times per week), 2019 CHSCY

Univariate models Adjusted models o
Both sexes (N = 16 170) Both sexes (N = 16 170) Females (N = 7831) Males (N = 8339) comparison
or 5% Cl 95%Cl | o 95%Cl 95%CI 95% Cl 95%Cl 95% CI 95% Cl (S‘gl“'f'f’a“‘e
Lower Upper Lower Upper Lower  Upper Lower  Upper evel)
Overall mental health
High general mental health
(excellent or very good 4.27 3.62 5.03 3.40 2.75 4.19 3.05 2.19 4.25 3.75 2.84 4.96
mental health)
Low anxiousness (seems very
anxious, nervous or worried 4.24 3.10 4.98 3.48 2.92 4.15 3.21 2.51 5.27 3.79 2.98 4.81
less than weekly)
IGTERIES EEBTTEL) o g 547 | 356  2.83 449 295 210 415 420 308 572
or depressed less than weekly)
Psychosocial difficulties
R EIETLIT Y 032 026 039 | 038 031 047 042 031 056 036 027 047
concentrating
Atleast some difficulty 034 029 039 | 039 033 046 050 040 062 030 024  0.38 =
accepting changes in routine
At least some difficulty 029 025 034 | 033 028 038 038 030 048 028 022 035 g
controlling behaviour
Gl BT 038 032 045 | 045 038 053 057 044 073 037 029 046 -
making friends
Mental health care and diagnoses
T e 020 0.16 024 | 024 019 029 030 021 041 020 0.16 026 -
disorder diagnosis
Required/received mental
health care in the past 0.17 0.13 0.21 0.23 0.18 0.29 0.22 0.15 0.32 0.23 0.17 0.32
12 months

Abbreviations: CHSCY, Canadian Health Survey on Children and Youth; Cl, confidence interval; OR, odds ratio.

Notes: Adjusted models for both sexes, females and males included age of child in years, racialized group status, immigrant status, household income quintile and person-most-knowledgeable
self-rated mental health as covariates. The both-sexes adjusted models also included sex as a covariate.
Bolded estimates have confidence intervals that exclude the null odds ratio of 1.00, and are considered statistically significant.

2 Significance level for a difference in odds ratio by sex, based on including a sex interaction term in the both-sexes adjusted model.

*p <0.05
*p<0.01
**p < 0.001

severe difficulties. When psychosocial dif-
ficulties were defined using the Washington
Group/UNICEF Module classification (i.e.
focussing on severe difficulties), associa-
tions were of similar magnitude as those
for mood/anxiety/attention disorder diag-
nosis and requiring/receiving mental
health care. Notably, associations between
sleep quality and outcomes grouping
severe and less severe difficulties were
still of large magnitude.

Research suggests that associations between
sleep quality and children’s positive and
negative mental health outcomes may be
bidirectional.?*#" Longitudinal studies, as
opposed to cross-sectional studies, are
needed to ascertain directionality. A
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systematic review found that most longi-
tudinal studies supported a bidirectional
relationship between insomnia and anxi-
ety and depression, sleep quality and
depression/anxiety and sleep quality and
mental health status.*® However, studies
looking specifically at children identified
unidirectional relationships between sleep
problems and depression/anxiety.*® The
directionality between sleep quality and
mental health may also depend on the
mental health outcome being measured.
Studies have found bidirectional relation-
ships between childhood sleep problems
and externalizing difficulties® as well as
behavioural difficulties.*” Although more
longitudinal research is needed, current
evidence suggests that both mental and

sleep health promotion are important for
optimal health and well-being.

Sleep hygiene was assessed in this study
by the enforcement of rules around bed-
time. Consistent bedtimes are a commonly
recommended practice to promote longer
and better quality sleep in children.!**
Having enforced rules for bedtime has
been associated with longer sleep dura-
tion and higher sleep quality in American
children,* and with meeting sleep recom-
mendations on weekdays in a study of
1622 Ontario parents and their children.?*
Inconsistent sleep and wake times have
been associated with emotional difficul-
ties in Australian children.*® Inconsistent
sleep times were also associated with
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TABLE 4

0Odds ratios for mental health among children aged 5 to 11 years with enforced rules for bedtime versus

no enforced rules for bedtime, 2019 CHSCY

Univariate models Adjusted models
Both sexes (N = 16 170) | Both sexes (N = 16 170) Females (N = 7831) Males (N = 8339) | J¢X comparison
(significance
95% ClI  95% CI 95% Cl  95% CI 95% ClI  95% CI 95% CI  95% CI level)?
OR OR
Lower  Upper Lower Upper Lower  Upper Lower  Upper
Overall mental health
High general mental health
(excellent or very good 0.85 0.72 1.00 0.92 0.75 1.12 0.89 0.67 1.19 0.95 0.73 1.23
mental health)
Low anxiousness (seems very
anxious, nervous or worried 0.58 0.48 0.69 0.65 0.54 0.78 0.63 0.48 0.83 0.66 0.51 0.84
less than weekly)
L STTES STyt oy g 135 | 110 084 144 127 088 18 09 067 138
or depressed less than weekly)
Psychosocial difficulties
At least some difficulty 102 08 128 |09 075 119 102 071 146 090 066 1.3
concentrating
Atleast some difficulty 156 137 179 |141 122 163 132 107 163 149 123 181
accepting changes in routine
At least some difficulty 149 130 171 |136 116 158 145 114 185 129 105 159
controlling behaviour
e oY 127 108 150 |1.23  1.03 145 122 093 159 123 098 155
making friends
Mental health care and diagnoses
LRI L 165 128 213 [149 113 197 170 103 279 141 100 197
disorder diagnosis
Required/received mental
health care in the past 1.69 1.40 2.06 1.48 1.19 1.83 1.73 1.22 2.44 1.34 1.02 1.77
12 months

Abbreviations: CHSCY, Canadian Health Survey on Children and Youth; Cl, confidence interval; OR, odds ratio.

Notes: Adjusted models for both sexes, females and males included age of child in years, racialized group status, immigrant status, household income quintile and person-most-knowledgeable
self-rated mental health as covariates. The both-sexes adjusted models also included sex as a covariate.
Bolded estimates have confidence intervals that exclude the null odds ratio of 1.00, and are considered statistically significant.

2 Significance level for a difference in odds ratio by sex, based on including a sex interaction term in the both-sexes adjusted model.

*p <0.05
*p<0.01
**p < 0.001

behavioural difficulties among children in
the UK, and improvements in sleep time
consistency were associated with behav-
ioural improvements.*” While the promo-
tion of consistent sleep could have mental
health benefits, we found that having
enforced rules around bedtime was asso-
ciated with high anxiety, difficulty accept-
ing changes in routine and controlling
behaviour, mood/anxiety/attention disor-
der diagnosis, and requiring/receiving men-
tal health care.

The manner in which rules for bedtime
are enforced may inform their associa-
tions with negative mental health out-
comes. For example, harsh parenting (e.g.
enforcing rules through raising one’s
voice/scolding/yelling) and highly

controlling parenting have been linked to
negative mental health outcomes in chil-
dren and adolescents, particularly among
males.*>>> Meanwhile, authoritative par-
enting (enforcement of rules combined
with parental warmth) has been linked to
less negative outcomes.*> These associa-
tions may be bidirectional, as there is evi-
dence that parents of children who are
known to have mental health difficulties
are more likely to enforce rules harshly
relative to those without difficulties.®3
Further research is needed in this area to
best guide sleep hygiene recommendations.

Strengths and limitations

A major strength of the current study is
the use of a survey that collected data on
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numerous sleep and mental health indica-
tors among children aged 5 to 11 years liv-
ing in every province and territory in
Canada. These estimates can be used as a
baseline to compare sleep and mental
health outcomes before, during and after
the COVID-19 pandemic. To our knowl-
edge, this study was also the first to assess
the association between multiple sleep
indicators (meeting sleep duration recom-
mendations, sleep quality and enforced
rules around bedtime) and mental health
in this population. Multiple covariates
were controlled for, including the person-
most-knowledgeable’s self-reported men-
tal health.

However, the cross-sectional study design
prevents inferences on causality and the
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directionality between sleep and mental
health. The observed associations are
likely a combination of the effects of sleep
on mental health and mental health on
sleep, as well as residual confounding of
other factors related to both sleep and
mental health (e.g. by physical activity,
family structure, stress, trauma). Further-
more, sleep and mental health measures
were reported by the person-most-
knowledgeable, and may be prone to
social desirability and recall biases as well
as measurement error.>* While self-reported
and parent-reported measures of child
mental health are positively associated,
the correlation is not perfect*® and initial
analyses of the 2019 CHSCY suggest that
discrepancies between youth and person-
most-knowledgeable perceptions of youth
general mental health are not uncom-
mon.>® The assessment of mental health
may be affected by sociodemographic
characteristics that we did not account for
(e.g. education).

Sleep quality can be assessed in multiple
ways, including difficulties falling or stay-
ing asleep, sleep efficiency (ratio of total
sleep time to time in bed), time taken to
fall asleep and the number and length of
awakenings overnight.® This study was
only able to assess difficulties falling
asleep, as reported by the person-most-
knowledgeable. Similarly, sleep hygiene
encompasses a variety of practices that
promote sleep, including consistent bed-
times, daytime exercise and limiting
screen time.*” This study only assessed the
enforcement of rules around bedtime,
which were associated with some nega-
tive mental health outcomes. Ascertaining
the manner in which rules are enforced
(e.g. harshly or warmly) may provide
more context to the observed associations.
Assessing additional sleep quality mea-
sures and sleep hygiene practices in future
studies would better inform the relation-
ship between sleep and mental health.

Despite the large sample size, there were
few children who were diagnosed with a
mood, anxiety or attention disorder, and
few children who required or received ser-
vices from a psychologist, counsellor or
psychiatrist, or for mental health issues or
difficulty focussing or controlling behav-
iour. Diagnosed mood disorder in particu-
lar had a low prevalence of 0.6%.
Therefore, these variables were grouped
together and results should not be inter-
preted as being applicable to a specific
mental health disorder or service.

Vol 42, No 11/12, November/December 2022

Assessing these variables individually
could provide more information about
associations between sleep and specific
mental health disorders and services.

Furthermore, a large majority of children
met sleep duration recommendations and
had high sleep quality and enforced rules
around bedtime, high mental health and
low psychosocial difficulties. Oversampling
children with mental health difficulties in
subsequent surveys and studying longitu-
dinal associations between childhood
sleep and mental health at later ages (e.g.
adolescence) may provide more insight
into the relationship between sleep and
mental health.

Finally, the majority of mental health out-
comes we examined were negative out-
comes. Future research should target
additional positive mental health out-
comes (e.g. life satisfaction).*

Conclusion

In this sample of Canadian children aged
5 to 11 years, high sleep quality was
strongly and consistently associated with
better mental health outcomes. In con-
trast, the enforcement of bedtime rules
was modestly associated with some nega-
tive mental health outcomes, and meeting
sleep duration recommendations tended
not to be associated with the examined
mental health outcomes. These findings
suggest that poor sleep quality may be
associated with severe and less severe
mental health difficulties during child-
hood. Given their potentially bidirectional
relationship, as documented in other liter-
ature, this highlights the importance of
promoting both good sleep health and
mental health in children. Future research
should explore longitudinal associations
between sleep and mental health in this
population.
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