Health Promotion and
Chronic Disease Prevention

in Canada
Research, Policy and Practice

Inside this issue

457 Do demographic and socioeconomic characteristics underpin differences in youth
smoking initiation across Canadian provinces? Evidence from the Canadian
Community Health Survey (2015-2018)

466 Investigating the association between sleep and aspects of mental health in children:
findings from the Canadian Health Survey on Children and Youth

479 Perceptions of and adherence to early COVID-19-related restrictions and associations

with substance use among youth in Canada

490 Investigating reports of cancer clusters in Canada: a qualitative study of public health
communication practices and investigation procedures

503 Impact of COVID-19 in adults with chronic conditions: Emergency department visits

504 Other PHAC publications

i+l

Public Health A de l té
I * I A;erlm(c::y gm? Canada pgglri‘gje guzﬁgga Cana,da




Editorial team

Marie DesMeules, MSc
Publisher

Robert Geneau, PhD
Editor-in-Chief

Margaret de Groh, PhD
Associate Editor-in-Chief

Tracie O. Afifi, PhD
Associate Scientific Editor

Minh T. Do, PhD
Associate Scientific Editor

Scott Leatherdale, PhD
Associate Scientific Editor

Gavin McCormack, PhD
Associate Scientific Editor

Barry Pless, OC, MD, FRCPC
Associate Scientific Editor

Kelly Skinner, PhD
Associate Scientific Editor

Alexander Tsertsvadze, MD, PhD
Associate Scientific Editor

Paul Villeneuve, PhD
Associate Scientific Editor

Neel Rancourt, BA
Managing Editor

Sylvain Desmarais, BA, BEd
Production Editor

Susanne Moehlenbeck
Assistant Editor

Kiran Nandi
Junior Editor

Aathavan Uruthirapathy
Junior Editor

Joanna Odrowaz, BSc
Freelance Copyeditor

Anna Olivier, PhD
Freelance Copyeditor

Dawn Slawecki, BA
Freelance Copyeditor

Editorial Board

Caroline Bergeron, DrPH
Public Health Agency of Canada

Lisa Bourque Bearskin, PhD
Thompson Rivers University

Martin Chartier, DMD
Public Health Agency of Canada

Erica Di Ruggiero, PhD
University of Toronto

Leonard Jack, Jr, PhD
Centers for Disease Control and Prevention

Jean-Claude Moubarac, PhD
Université de Montréal

Howard Morrison, PhD
Public Health Agency of Canada

Candace Nykiforuk, PhD
University of Alberta

Jennifer O’Loughlin, PhD
Université de Montréal

Scott Patten, MD, PhD, FRCPC
University of Calgary

Richard Stanwick, MD, FRCPC, FAAP
Island Health

Mark Tremblay, PhD
Children’s Hospital of Eastern Ontario Research Institute

Joslyn Trowbridge, MPP
University of Toronto

To promote and protect the health of Canadians through leadership, partnership, innovation and action in public health.
— Public Health Agency of Canada

Published by authority of the Minister of Health.
© His Majesty the King in Right of Canada, represented by the Minister of Health, 2022

ISSN 2368-738X
Pub. 210491

HPCDP.journal-revue.PSPMC@phac-aspc.gc.ca

Egalement disponible en francais sous le titre : Promotion de la santé et prévention des maladies chroniques au Canada : Recherche, politiques et pratiques

Submission guidelines and information on article types are available at:
https://www.canada.ca/en/public-health/services/reports-publications/health-promotion-chronic-disease-prevention-canada-research-policy-practice/information-authors.html



https://www.canada.ca/en/public-health/services/reports-publications/health-promotion-chronic-disease-prevention-canada-research-policy-practice/information-authors.html

https://doi.org/10.24095/hpcdp.42.11/12.01

Original quantitative research

Do demographic and socioeconomic characteristics
underpin differences in youth smoking initiation
across Canadian provinces? Evidence from

the Canadian Community Health Survey (2015-2018)

Thierry Gagné, PhD (1,2); Annie Pelekanakis, MSc (3,4); Jennifer L. O’Loughlin, PhD (3,4)

This article has been peer reviewed.

Abstract

Introduction: Youth initiation may drive differences in smoking prevalence across
Canadian provinces. Provincial differences in initiation relate to tobacco control strategies
and public health funding, but have also been attributed to population characteristics.
We test this hypothesis by examining the extent to which seven characteristics—immi-
gration, language, family structure, education, income, home ownership and at-school
status—explain differences in initiation across provinces.

Methods: We used data from 16 897 youth aged 12 to 17 years in the Canadian
Community Health Survey collected from 2015 to 2018. To examine the proportion of
provincial differences explained by population characteristics, we compared average
marginal effects (AMEs) from partially and fully adjusted models regressing “having
ever initiated” on province and other characteristics. We also tested interactions to
examine differences in the association between population characteristics and initiation
across provinces.

Results: Initiation varied from 4% in British Columbia to 10% in Quebec. Being born in
Canada, speaking French, not living in a two-parent household, being in the lowest
household income quintile, having parents without postsecondary education, living in
rented accommodation and not being in school were each associated with initiation.
Taking these results into consideration, the AME of residing in another province com-
pared with Quebec was attenuated by between 3% and 9%. Family structure and
household income were more strongly associated with initiation in the Atlantic region
and Manitoba, but not in Quebec.

Conclusion: Differences in initiation between Quebec and other provinces are unlikely
to be substantially explained by their demographic or socioeconomic composition.
Reprioritizing tobacco control and public health funding are likely key in attaining the
“tobacco endgame” across provinces.

Keywords: Canada, youth, smoking initiation, socioeconomic factors, Canadian Community
Health Survey

Highlights

* Smoking initiation rates vary sub-
stantially across Canadian prov-
inces and are highest in Quebec.

e Initiation is strongly associated
with demographic (e.g. immigra-
tion) and socioeconomic (e.g.
household income) characteristics.

e Differences in these characteristics,
however, explained less than 10%
of differences in initiation between
Quebec and other provinces.

e The lack of an explanation based
on demographic and socioeco-
nomic composition highlights the
need of a coordinated national
strategy.

Introduction

In most countries, smoking is strongly
geographically distributed, with differ-
ences potentially attributable to context
(i.e. tobacco control legislation and enforce-
ment) and composition (i.e. inhabitants’
characteristics). In Canada, Quebec has
consistently had among the highest levels
of smoking prevalence across the 10 Canadian
provinces. Between 2001 and 2019, the
prevalence declined from 30% to 17% in
Quebec, but remained higher than in most
other Canadian provinces (e.g. British
Columbia: 21% to 11%; Ontario: 25% to

Author references:

1. ESRC International Centre for Lifecourse Studies in Society and Health, University College London, London, United Kingdom

2. Department of Epidemiology and Public Health, University College London, London, United Kingdom
3. Centre de recherche du centre hospitalier de I’'Université de Montréal (CRCHUM), Montréal, Quebec, Canada
4. Department of Social and Preventive Medicine, University of Montréal, Montréal, Quebec, Canada

Correspondence: Jennifer O’Loughlin, Department of Social and Preventive Medicine, University of Montréal, 7101 Avenue du Parc, Montréal, QC H3N 1X9; Tel: 514 890-8000 ext. 15858;

Email: jennifer.oloughlin@umontreal.ca

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

Health Promotion and Chronic Disease Prevention in Canada

Research, Policy and Practice



https://doi.org/10.24095/hpcdp.42.11/12.01

mailto:jennifer.oloughlin@umontreal.ca
http://twitter.com/share?text=%23HPCDP Journal – Do demographic and %23socioeconomic characteristics underpin differences in youth %23smoking initiation across Canadian provinces? Evidence from the Canadian Community Health
Survey (2015–2018)&hashtags=PHAC&url=https://doi.org/10.24095/hpcdp.42.11/12.01


14%)." More Canadians who initiate their
first cigarette do so after reaching the age
of 18.2 However, a study examining initia-
tion and cessation rates in different age
groups since the mid-2000s suggested that
Quebec’s higher prevalence may be driven
in part by a higher initiation rate among
youth aged 12 to 17 years. While initiation
to a first cigarette in this age group
decreased at a similar pace across prov-
inces over the past decade, it has remained
consistently higher in Quebec (e.g. for
past-year initiation: 5% in Quebec vs. 3%
in the rest of Canada in 2017-2018).?

Several mechanisms could underpin per-
sistent differences in initiation across
provinces. Tobacco control policies, includ-
ing minimum age for legal access, tobacco
tax rates and adequate enforcement of leg-
islation, are likely key. According to fed-
eral regulations, the minimum legal age to
purchase tobacco across Canada (includ-
ing in Quebec) is 18, although Ontario,
British Columbia and several of the
Atlantic provinces have raised their mini-
mum age to 19, and Prince Edward Island
raised it to 21 in 2020.* This is relevant to
youth initiation because increasing the
minimum age to above 18 limits the num-
ber of young adults that minors can reach
to access cigarettes.” Tobacco tax rates
have been lowest in Quebec for decades,
in part due to a tax reduction in the 1990s
in response to anti-taxation lobbying and
fears about increasing contraband activi-
ties.® While taxation increases have been
relatively small across provinces over the
past 15 years, persistent differences in
taxation are likely to contribute to higher
initiation rates, as cheaper cigarettes are
more accessible to youth.”” For enforce-
ment, although it is prohibited to sell or
supply cigarettes to minors across Canada,
the proportion of adolescents in Quebec
who buy cigarettes in stores is higher than
in other provinces. In 2010-2011, 36% of
high school students who smoked
reported buying cigarettes from stores in
Quebec compared to 16% in British
Columbia and 20% in Ontario.® Other rel-
evant policy differences include smoke-
free policies in public and private spaces,
regulation of electronic cigarettes, and
overall public health expenditure. In 2019,
Quebec was second-last in the proportion
of health expenditure spent on public
health across provinces."

Differences in initiation rates across prov-
inces may also relate to underlying popu-
lation characteristics. In 1997, Wharry
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alluded to differences in language and cul-
ture, highlighting the failure of public
health to adapt its tobacco control efforts
to the francophones who are the majority
in this province.!? The extent to which
these explanations are relevant in more
recent years is unclear. In a study using
2016 data, adult smokers in Quebec were
found to be more supportive of “end-
game” tobacco legislation measures than
in other provinces.'

A second historical explanation considers
socioeconomic factors. In 1998, Aubin
and Caouette suggested that Quebec’s
higher smoking prevalence related to its
lower levels of income compared to other
provinces.'* Similar to many Western
countries, inequalities in smoking by edu-
cational attainment, occupation and
income have been identified among
Canadians.’>” Supporting inequalities in
initiation, one study found that between
1999 and 2011, lifetime initiation in those
aged 20 to 24 was consistently more prev-
alent among those with less than a high
school diploma.'” Supporting this hypoth-
esis in more recent years, Quebec has had
the second-lowest median household
income across provinces and the highest
high school dropout rate among males.!$1

Beyond differences in tobacco control pol-
icies, risk factors of initiation that may
explain differences across provinces there-
fore can include cultural factors (e.g.
immigration, language), parents’ circum-
stances (e.g. two-parent family, parental
employment) and adolescents’ educa-
tional trajectory.?

Although previous studies have investi-
gated the role of population characteristics
in explaining differences in adult smoking
across jurisdictions in Canada and other
countries, no study to date has done so
regarding youth initiation across Canadian
provinces. Chahine et al., exploring varia-
tion in adult smoking at different geo-
graphical levels in the United States,
found that nine characteristics—age, sex,
education, household income, employ-
ment and occupation, immigration, eth-
nicity, marital status, and household
size—explained 41% of the variation in
smoking at the state level.?! Using a simi-
lar approach, Corsi et al. found that a
similar set of characteristics explained
21% of the variation in smoking across
Canadian provinces.?> Beard et al. exam-
ined the contribution of age, sex, ethnicity

and socioeconomic status to differences
across government office regions in
England, and found that the magnitude of
differences in smoking explained by these
factors varied across comparison pairs:
differences between the “South West”
region and the three most Northern
regions (North West, North East, and
Yorkshire and the Humber) were com-
pletely attenuated when considering these
characteristics, whereas differences between
the South West and the Greater London
region were not attenuated at all.*® They
also found that the association between
these characteristics and smoking varied
significantly across regions (e.g. socioeco-
nomic inequalities in smoking were larger
in the North of England than the rest of
the country), suggesting that the role of
differences in both prevalence and the
association between population character-
istics and smoking should be considered
across jurisdictions.

Objectives

The aim of this study was to quantify the
contribution of population characteristics
to differences in youth initiation between
the Canadian province with the highest
prevalence of initiation—Quebec—and
other provinces, using data from a nation-
ally representative dataset of youth aged
12 to 17 collected between 2015 and 2018.
The specific objectives were to: (1) describe
the distribution of population characteris-
tics (i.e. immigration, language, two-par-
ent family, household income, household
education, home ownership and at-school
status) associated with initiation across
provinces; (2) examine the extent to which
differences in initiation between Quebec
and other provinces vary as a function of
differences in the prevalence of these
characteristics; and (3) examine whether
associations between population charac-
teristics and initiation vary across Quebec
and other provinces (i.e. to assess whether
effect modification in these associations
also contributes to explaining differences
in initiation).

Methods
Data

We used data from four annual cycles
(2015-2018) of the Canadian Community
Health Survey (CCHS) public use micro-
data files (PUMF). CCHS is the largest
repeat cross-sectional health survey in
Canada. It collects data on health status,
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health care utilization and health determi-
nants in the Canadian population annu-
ally. It incorporates a large sample designed
to include 10 000 youth aged 12 to 17
every year and provide reliable estimates
at the health region level (i.e. geographi-
cal units within provinces) every two
years. The two-year national response
proportion was 60% in 2015-2016 and
61% in 2017-2018. In total, 16 897 youth
aged 12 to 17 were recruited across the 10
provinces between 2015 and 2018.

Statistics Canada releases survey weights
and bootstrap replicate weights to ensure
representative estimates of the Canadian
population that consider the CCHS sam-
pling design. A detailed description of
the sampling methodology is available
elsewhere.?*

In keeping with the 2014 Canadian Tri-
Council Policy Statement, this study did
not require ethical review since the data
are legally accessible to the public and
appropriately protected by law.

Variables

We used “having ever smoked a whole
cigarette” (yes, no) as a proxy for initia-
tion. This was defined as: (1) self-identifi-
cation as a smoker in the item “At the
present time, do you smoke cigarettes
daily, occasionally or not at all?”; (2) if
not at all, agreeing with the item “Have
you smoked more than 100 cigarettes
(about 4 packs) in your life?” (yes, no);
and (3) if not, agreeing with the item
“Have you ever smoked a whole ciga-
rette?” (yes, no).

Population characteristics were defined in
seven variables: (1) immigration, (2) lan-
guage, (3) family structure, (4) household
income, (5) household education, (6) home
ownership and (7) at-school status.
“Immigration status” was coded by
Statistics Canada based on the country of
birth (born in Canada, not born in
Canada). “Language” was coded based on
the language most often spoken at home
(English, French, other). To increase cell
sizes across provinces, we included those
reporting both French and English in the
household in the French category. “Family
structure” was based on data describing
the nature of the relationship between
respondents and other household mem-
bers in a household grid questionnaire
(living with two parents, living with one
parent, other). The large majority (88%)

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

of those in the “other” category represent
youth living with one or two parents and
other household members that are not sib-
lings. These may include grandparents
and other family members, nonfamily
members, or participants’ own partner
and/or children.

“Household education” was based on the
highest level of education completed
among household members (secondary
education or less, postsecondary educa-
tion completed). Notably, education sys-
tems vary across provinces, and Quebec
has a unique postsecondary degree between
high school and wuniversity (College
d’enseignement général et professionnel;
CEGEP). CCHS does not release data on
the educational attainment of other house-
hold members, precluding us from dis-
tinguishing between parents with a
university degree or lower postsecondary
qualifications. “Household income” was
coded by Statistics Canada using data on
income, household size and community
size into a decile ranking which represents
a relative measure of household income
compared to other households at the
national level (living in a household in the
bottom income quintile, not living in a
household in the bottom income quintile).
“Home ownership” was measured by ask-
ing whether the dwelling was owned by a
household member (even if it was still
being paid for) or rented (even if no cash
rent was being paid) (owner, renter).

“At-school status” was based on the items
“Last week, was your main activity work-
ing at a paid job or business, looking for
paid work, going to school, caring for chil-
dren, household work, retired or some-
thing else?” and “Are you currently
attending school, college, CEGEP or uni-
versity?” (attending school, not attending
school). CCHS public-use files code all
respondents aged 12 to 14 years to be
attending school as a form of disclosure
control. Missingness across variables is
detailed in the supplementary material).

Models also controlled for age group (12—
14, 15-17), sex (male, female) and cycle
(2015-2016, 2017-2018).

Statistical analysis

To examine the extent to which initiation
and population characteristics varied among
youth aged 12 to 17 across provinces, we
first described prevalence estimates in the
full sample and in the provinces. To

ensure sufficient cell sizes, we pooled the
four provinces of New Brunswick, Nova
Scotia, Prince Edward Island, and
Newfoundland and Labrador into a single
“Atlantic” category (see sample sizes in
the supplementary material).

To examine the extent to which popula-
tion characteristics were related to initia-
tion, we reported initiation across
categories of population characteristics
and unadjusted prevalence ratios (PR)
using Poisson regression in the full sam-
ple.?* To examine the extent to which pop-
ulation characteristics associated with
initiation could explain differences in ini-
tiation across provinces, we then pro-
duced two models: a first “base model”
regressing initiation on province of resi-
dence controlling for survey cycle only,
and a second “fully adjusted model” also
including age, sex and the seven popula-
tion characteristics. We reported both the
prevalence ratio and the average marginal
effect (AME) in these models (i.e. the
absolute difference between the average
marginal probabilities estimated from
these models).?*%"

Since regression estimates from logistic
models may vary between models even
when the added covariates are not associ-
ated with the predictor of interest (i.e.
province of residence), we compared the
PRs and AMEs between the partially and
fully adjusted models to derive the pro-
portion of differences in initiation between
provinces that could be attributed to dif-
ferences in population characteristics.?®°

Finally, to test differences in the associa-
tion of population characteristics with ini-
tiation across provinces, we added
separate sets of interaction terms for each
population characteristic after the fully
adjusted model (see results in the supple-
mentary material). We did not test the
interaction for the language variable
because too few youth spoke French at
home in some provinces to reliably exam-
ine this. To better interpret models with
significant interactions, we reported aver-
age marginal probabilities of initiation
across the categories of population char-
acteristics in each province.

Regression analyses were done in the
complete-case sample of 15252 partici-
pants (90.3% of full sample). All esti-
mates were systematically adjusted for the
CCHS survey weight and 1000 bootstrap
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replicate weights provided by Statistics
Canada. All estimates were produced in
Stata 16.3° All supplementary files are
uploaded on the Open Science Framework.

Results
Sample characteristics

Table 1 presents the distribution of initia-
tion and selected characteristics in the full
sample and across Canadian provinces.
Initiation of a first cigarette among youth
averaged 6.9% (95% CI: 6.3-7.5) and var-
ied significantly across provinces: it was
highest in Quebec (10.2%; 95% CI: 8.8-
11.6) and lowest in British Columbia
(4.2%; 95% CI: 3.2-5.2). Population char-
acteristics each varied across provinces
except for at-school status (p = 0.130).
Immigration status was highest in Alberta
(17%) and lowest in the Atlantic region
(3%). The prevalence of French as the
language most spoken at home varied
from 86% in Quebec to 2% in Alberta,
whereas the prevalence of the “other” lan-
guage category varied from 11% in
Manitoba to 2% in the Atlantic region.
The proportion living with two parents
varied from 73% in Alberta to 67% in
Ontario and British Columbia. The pro-
portion with parents who completed post-
secondary education varied from 87% in
Quebec to 78% in Manitoba. The propor-
tion of youth in the bottom household
income quintile varied from 38% in
Ontario to 17% in Saskatchewan. The pro-
portion of youth out of school averaged
4% across provinces. While the global test
for differences in at-school status was not
significant, its proportion in Ontario
(2.9%) was significantly lower compared
with Quebec (4.5%) in post-hoc tests
(p = 0.007).

Explaining differences in youth initiation
across Canadian provinces

Table 2 presents the prevalence of initia-
tion and unadjusted PRs across popula-
tion characteristics in the full sample.
These were each associated with the risk
of initiation. Being born in Canada was
associated with a 126% higher risk of ini-
tiation. Compared to English, speaking
French at home was associated with a
48% higher risk of initiation, whereas
speaking another language at home was
associated with a 51 % lower risk of initia-
tion. Compared with living with both par-
ents, living with one parent was associated
with a 76 % higher risk of initiation. Having
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parents who did not complete postsecond-
ary education was associated with a 54%
higher risk of initiation. Living in a house-
hold in the bottom income quintile was
associated with a 28% higher risk of initi-
ation and living in a rented dwelling was
associated with a 54% higher risk of initi-
ation. Finally, not being at school was
associated with a 266% higher risk of
initiation.

Table 3 presents the PRs of the association
between province of residence and initia-
tion in the complete-case sample, using
Quebec as the reference category. In the
base model, Saskatchewan was the only
province with a nonsignificant lower risk
of initiation (PR = 0.92, 95% CI: 0.67-
1.28). Comparing AMEs across models,
the absolute differences across provinces
increased by 2% for the Atlantic region
(i.e. 3.44/3.36) and decreased by between
3% and 9% for Ontario, Manitoba,
Alberta and British Columbia when
including the population characteristics.
The increase in the Atlantic region may be
attributable to differences in demographic
characteristics less common in this region
compared with Quebec (i.e. being born
outside Canada, speaking another lan-
guage at home). The decrease in differ-
ences with other provinces may include
both differences in (1) demographic vari-
ables (i.e. Quebec had relatively fewer
immigrants, more French-speaking youth
and fewer speaking another language at
home) and (2) socioeconomic variables
(i.e. Quebec had relatively more youth liv-
ing in low-income households and in
rented accommodation, and more who
were not in school).

Testing differences in the association of
population characteristics with initiation
across provinces, we found that the
strength of the association with initiation
differed across provinces for two charac-
teristics: family structure (p = 0.022) and
household income (p = 0.028). Figures 1
and 2 report the average marginal proba-
bilities (i.e. adjusted for other covariates)
of initiation across family structure cate-
gories and across household income cate-
gories, respectively. Compared with living
with two parents, the association of living
with one parent with initiation was higher
in Manitoba (relative difference = 2.30),
Alberta (1.98) and British Columbia
(1.68), and the association of living in
other arrangements with initiation was
higher in the Atlantic region (2.53) and
Manitoba (3.90). Compared with those in
the four highest income quintiles, the

association between living in the bottom
income quintile and initiation was higher
in the Atlantic region (rel. diff. = 2.19),
Manitoba (2.48) and Alberta (1.50).

Discussion

The prevalence of smoking has consis-
tently been higher in Quebec than in the
rest of Canada, with differences driven in
part by higher youth initiation rates in
Quebec.? In our study, initiation of a first
cigarette among adolescents varied sub-
stantially across Canadian provinces, with
Quebec’s estimate being 79% higher than
that of Ontario and 143 % higher than that
of British Columbia. We examined the
extent to which demographic and socio-
economic factors underpinned these dif-
ferences and observed two key findings.

First, whereas each population character-
istic studied varied across provinces, col-
lectively these differences did not explain
a large proportion of the variability in ini-
tiation between Quebec and the other
provinces. This contrasts with previous
work in adult populations, which suggests
that a meaningful proportion of regional
differences in smoking prevalence was
explained by these characteristics.?'?® It
may be that the role of demographic and
socioeconomic characteristics becomes
more important in adulthood, as inequali-
ties in smoking increase across the stages
of progression to established smoking.®!
Beyond what was available in the CCHS,
other measures such as food insecurity
might have yielded a stronger portrait of
adolescents’ socioeconomic circumstances
across provinces.?

Alternatively, some of the variability in
youth initiation could also be explained
by other social and cultural characteris-
tics, such as self-imposed smoking bans in
the household and antismoking social
norms, that were not captured by the pop-
ulation characteristics studied.?**3 These
mechanisms may be assessed by explor-
ing provincial differences in smoking per-
missiveness and exposure to second-hand
smoke at home and in public spaces, per-
ceived stigma and other smoking-related
social norms and general dispositions
towards risk-taking behaviour.

Second, whereas we found differences in
the associations between initiation and
each of family structure and household
income across provinces, the effect-
modification hypothesis also did not con-
tribute to explaining the higher prevalence
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TABLE 1
Study sample characteristics, Canadians aged 12 to 17 years, 2015 to 2018, CCHS PUMF (n = 16 897)

- Full sample  British Columbia Alberta Saskatchewan Manitoba Ontario Quebec Atlantic?
W W W W W W W W

sample size (n) 16897 2275 2055 814 911 5117 3470 2255
Initiation of a first cigarette

Yes 6.9 42 6.9 9.9 6.6 5.7 10.2 7.5

Never 93.1 95.8 93.1 90.1 93.4 94.3 89.8 92.5
Age (years)

12-14 50.6 50.8 50.4 51.2 49.0 51.0 50.2 50.4

15-17 494 49.2 496 4838 51.0 49.0 49.8 496
Sex

Male 51.3 51.4 51.3 51.6 51.5 513 51.2 51.4

Female 48.7 48.6 48.7 484 48.5 48.7 488 486
Immigration status

Not born in Canada 134 14.6 16.8 10.4 209 14.7 10.5 2.9

Born in Canada 86.6 85.4 83.2 89.6 79.1 85.3 89.5 97.1
Language most spoken at home

English 70.6 86.9 88.2 91.4 86.3 86.0 9.5 87.6

French 213 26 19 24 2.7 4.8 85.5 10.7

Other 8.0 10.6 9.9 6.2 11.0 9.1 5.0 1.7
Family structure

;Zl::i:vith both 69.1 67.0 72.5 723 70.1 67.3 70.6 70.6

IL]i;’ri:ft‘”ith one 204 20.5 17.8 20.0 18.8 20.5 22,0 20.5

;)rt:;‘:]rg:[‘::ﬁts 10.5 12.5 9.6 7.7 11.1 12.1 74 8.8
Household education

c":i;‘;g’g‘:f“” not 15.5 15.6 18.6 19.7 24 15.2 126 14.1

f;’;:;?;f;d“y 84.5 84.4 81.4 80.3 77.6 84.8 87.4 85.9
Household income

:Ect;‘;:’:m‘gle 25.0 244 174 16.6 226 38.1 27.6 18.0

mﬁeﬂ;‘fiﬂ?ﬁ:m 75.0 75.6 82.6 83.4 77.4 719 724 82.0
Home ownership

Owner 79.1 76.6 82.2 80.4 83.9 79.6 74.7 86.6

Renter 209 B4 17.8 19.6 16.1 20.4 253 134
At-school status

In school 96.4 96.5 96.0 953 95.9 97.1 95.5 96.1

Not in school 3.6 3.5 4.0 4.7 4.1 29 45 39

Abbreviations: CCHS, Canadian Community Health Survey; PUMF, public use microdata file; W, weighted.
2 Atlantic region: New Brunswick, Nova Scotia, Prince Edward Island and Newfoundland and Labrador.

b Prevalence estimates (W%) include the survey weight and 1000 bootstrap replicate weights produced by Statistics Canada.
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TABLE 2
Initiation of a first cigarette by sample characteristics, Canadians aged 12 to 17 years,
2015 to 2018, CCHS PUMF (n = 16 897)

'"i;i\;';:"" Unadjusted PR 95% CI

National prevalence 6.9

Immigration status

Not born in Canada (ref) 33 — —

Born in Canada 7.5 2.26 1.50-3.41
Language most spoken at home

English (ref) 6.5 — —

French 9.6 1.48 1.23-1.77

Other 3.2 0.49 0.30-0.80
Family structure

Living with both parents (ref) 5.9 — —

Living with one parent 10.3 1.76 1.44-2.15

Other living arrangements 6.8 1.16 0.89-1.51
Household education

Postsecondary completed (ref) 6.4 — —

Postsecondary not completed 9.9 1.54 1.28-1.86
Household income

Not in the bottom income quintile (ref) 6.4 — —

In the bottom income quintile 8.2 1.28 1.06-1.55
Home ownership

Owner (ref) 6.2 — —

Renter 9.6 1.54 1.27-1.86
At-school status

In school (ref) 6.2 — —

Not in school 22.8 3.66 2.76-4.84

Abbreviations: CCHS, Canadian Community Health Survey; Cl, confidence interval; PR, prevalence ratio; PUMF, public use

microdata file; ref, reference category; W, weighted.

Note: Prevalence estimates (W%) and ratios are weighted using the survey weight and 1000 bootstrap weights provided by

Statistics Canada.

of smoking initiation in Quebec compared
to other provinces. However, we warn that
our sample size precluded us from reliably
testing differences in the role of language
spoken at home in initiation across prov-
inces, despite it being a potentially mean-
ingful factor for understanding Quebec’s
higher initiation rate.

Specifically, our findings indicated that
adolescents who were not living with two
parents or were living in a household in
the bottom income quintile were more
likely to initiate a first cigarette if they
lived in the Atlantic region and Manitoba
(compared to Quebec or other provinces).
In England, Beard et al. found that among
adults, the association between socioeco-
nomic status and smoking was stronger in
more deprived regions.? Possible explana-
tions included that more deprived areas
had: (1) fewer public health services,

necessitating that smokers use their own
resources to quit smoking; (2) more posi-
tive smoking-related social norms that
promote the modelling of other smokers’
behaviour; and (3) a higher prevalence of
other behaviours associated with smok-
ing, such as alcohol consumption.

Supporting this in Canada, we found that
inequalities were larger in the four prov-
inces with the lowest gross domestic prod-
uct (GDP) value per capita, that is, three
Atlantic provinces (Prince Edward Island,
Nova Scotia and New Brunswick) and
Manitoba (comparatively, Quebec is the
fifth-poorest province based on this indi-
cator). While this may not explain
Quebec’s disadvantage, the findings do
suggest that the association of demo-
graphic and socioeconomic characteristics
with initiation varies across jurisdictions
and may be stronger in the poorest

Health Promotion and Chronic Disease Prevention in Canada

Research, Policy and Practice

regions. These regions may therefore ben-
efit particularly from prioritizing the
reduction of inequalities in youth initiation.

Strengths and limitations

This study builds on the large sample and
methodological strengths of the Canadian
Community Health Survey to provide rep-
resentative estimates of youth initiation
across Canadian provinces. The cross-
sectional design precludes establishing the
temporality of associations, preventing
causal inference statements. It is also pos-
sible that the measure of lifetime initiation
captured cohort effects that differed across
provinces over the previous two decades.
Statistics Canada public use files limit
release of data on residential information,
so characteristics such as urbanicity and
area deprivation could not be investi-
gated. Other variables that could not be
investigated include alcohol consumption,
illicit drug use and e-cigarette use, since
data on these variables were not system-
atically collected from all minors in the
CCHS 2015-2016 and 2017-2018 cycles.

Conclusion

Although smoking prevalence has decreased
over time, continued efforts are needed to
sustain this decline. An under-investigated
realm is identifying factors underpinning
variability in smoking prevalence across
Canadian provinces, which could guide or
redirect tobacco control efforts. Our find-
ings are among the first to suggest that,
although youth differ across provinces in
demographic and socioeconomic charac-
teristics, these differences are unlikely to
be a key reason why youth in the province
with the highest smoking initiation rate
are more likely to initiate a first cigarette
compared to other provinces. New research
directions include replicating these find-
ings using a longitudinal design, corrobo-
rating whether the predictors of initiation
across provinces are also predictors of the
transition from initiation to the sustained
use of cigarettes, and exploring the con-
textual factors that actually drive these
provincial differences using techniques
such as multilevel modelling. Although
our results cannot lead directly to inter-
vention, they offer clear direction for
future research (i.e. to confirm the bene-
fits of new tobacco strategies to be imple-
mented) and tobacco control action (i.e.
to coordinate advocacy around stronger
tobacco control strategies) in provinces
with higher smoking initiation rates, at
least in the Canadian context.
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TABLE 3
Prevalence ratios of youth smoking initiation across Canadian provinces, before and after adjustment for sample characteristics, Canadians
aged 12 to 17 years, 2015 to 2018, CCHS PUMF (n = 15 252)

Model 1 Model 2 Relative change
Variables Base model Full model in AMEs
PR 95% Cl1 AME PR 95% ClI AME %
Province (ref: Quebec)
British Columbia 0.39 0.29-0.52 —6.48 0.40 0.26-0.61 —6.25 3.5
Alberta 0.66 0.51-0.85 -3.61 0.68 0.45-1.04 —3.28 9.1
Saskatchewan 0.92 0.67-1.28 —0.81 0.88 0.56-1.39 -1.24 =531
Manitoba 0.60 0.40-0.88 —4.25 0.62 0.38-1.02 —3.98 6.4
Ontario 0.54 0.42-0.87 —4.80 0.55 0.38-0.80 —4.65 3.1
Atlantic® 0.68 0.54-0.87 -3.36 0.67 0.46-0.98 -3.44 -2.4

Abbreviations: AME, average marginal effect; CCHS, Canadian Community Health Survey; Cl, confidence interval; PR, prevalence ratio; PUMF, public use microdata file.

Notes: Estimates are weighted using the survey weight and 1000 bootstrap weights provided by Statistics Canada. The base model is adjusted for cycle (2015-2016 and 2017-2018). The full model
is adjusted for cycle, age, sex, immigration status, language most spoken in the household, living arrangements, household income, household education, home ownership and at-school status.
The “relative change in AMEs” represents the percent change in the size of the average marginal effects between models: positive values indicate a decrease in differences across models, whereas
negative values indicate an increase in difference across models. Estimates for covariates in the full model are provided in the supplementary material.

2 Atlantic region: New Brunswick, Nova Scotia, Prince Edward Island, and Newfoundland and Labrador.
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Adjusted marginal probabilities of youth smoking initiation by family structure, Canadians aged 12 to 17 years, 2015 to 2018,
CCHS PUMF (n = 15 252)

18%

16% 15.6%

14.7%
14%
12.8%
0 12.3%
12% 11.5%
10% 19.1%
9.3% 9.2% 9.4%
8.8%
8%
7.0%
6% 6.1% 5.8% 5.9%  62% 5.8%
5.2%
40/0 4.0% 3.9%
3.6% 3.2%
2%
0%

Two One Other  Two One Other  Two One Other  Two One Other  Two One Other  Two One Other  Two One Other

Probability of youth smoking initiation

parents parent parents parent parents parent parents parent parents parent parents parent parents parent
British Albert Saskatch Manitob Ontari b Atlantic
Columbia erta daskatchewan anitoba ntario Quebec antic

Abbreviations: CCHS, Canadian Community Health Survey; PUMF, public use microdata file.

2 Atlantic region: New Brunswick, Nova Scotia, Prince Edward Island, and Newfoundland and Labrador.

Health Promotion and Chronic Disease Prevention in Canada
Vol 42, No 11/12, November/December 2022 Research, Policy and Practice



https://osf.io/8kdm2/?view_only=c1f367a6ac364bc686f67b8618bbf01a

FIGURE 2

Adjusted marginal probabilities of youth smoking initiation by household income, Canadians aged 12 to 17 years, 2015 to 2018,

CCHS PUMF (n = 15 252)
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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
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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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Abstract

Introduction: As a largely social behaviour, substance use may have decreased for
some youth overall in Canada during the COVID-19 pandemic; however, continued use
may indicate nonadherence to pandemic-related restrictions and social distancing mea-
sures. In a sample of Canadian adolescents (aged 12-19 years), our objective was to
examine how substance use (cannabis, binge drinking, cigarettes, vaping) is associated
with perceptions of, and adherence to, early COVID-19-related public health measures,
taking into consideration sociodemographic factors.

Methods: Cross-sectional data were retrieved from online data collected during Year 8
of the COMPASS school-based study, during the early months of the COVID-19 pan-
demic (May-July 2020) in British Columbia, Ontario and Quebec. We fitted two models
using generalized estimating equations to examine how substance use was associated
with separate measures of (1) perceptions of, and (2) adherence to early COVID-19
restrictions.

Results: In our sample, 10% of adolescents perceived COVID-19 restrictions as too weak
and 14% perceived them as too strict. Nearly half (46%) reported taking restrictions
very seriously, and 5% did not take them seriously at all. Binge drinking, cigarette use
and vaping were associated with perceptions that restrictions were too strict and with
nonadherence. However, adolescents who used cannabis were less likely to perceive
COVID-19-related restrictions as too strict.

Conclusion: This study highlights the association of adolescent substance use with per-
ceptions of, and adherence to, COVID-19-related public health restrictions in Canada.
Our findings emphasize a need for continual monitoring of substance use behaviours
during the COVID-19 pandemic to better characterize adolescent risk and further inform
targeted public health strategies accordingly.

Keywords: COVID-19 pandemic, substance use, adolescent health

may be especially influenced by social and
peer factors.? Therefore, the prevalence of
substance use for some youth may have
decreased during the COVID-19 pandemic
as a function of stay-at-home and physical
distancing mandates. Pandemic-related

Introduction

Among adolescents, substance use is
largely a social behaviour occurring within
peer contexts.! The use of some sub-
stances, such as alcohol, among adolescents

Highlights

e Fourteen percent of adolescents
perceived COVID-19-related restric-
tions as too strict; 5% did not take
them seriously at all.

e Use of alcohol, cigarettes and
vapes was associated with percep-
tions that COVID-19-related restric-
tions were too strict, and with
nonadherence.

e Adolescents who used cannabis
were less likely to perceive COVID-
19-related restrictions as too strict
compared to those who did not use
cannabis.

restrictions were introduced to curb com-
munity spread of the novel SARS-CoV-2
coronavirus, and theoretically might have
led to reduced access to substances
and fewer opportunities for use among
adolescents.

In addition to access, perception of risk is
identified as a key determinant of adoles-
cent substance use; adolescents who per-
ceive that using a certain substance
carries a higher risk are less likely to use
that substance.® In general, adolescents
tend to underestimate health risks and
consequences* and are more likely to take
risks,® especially as a function of social
reward.® As noted by Dumas and col-
leagues,” adolescents may therefore per-
ceive themselves to be at lower risk for
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COVID-19 and thus may decide not to
comply with COVID-19-related restrictions
in favour of gathering with peers.

Some emerging research shows trends of
decreasing rates of substance use among
adolescents in various jurisdictions since
March 2020,%° when governments began
enacting lockdown measures such as
school closures. Findings are indeed het-
erogenous, and an overall decrease in sub-
stance use may not have been the case in
other jurisdictions; for example, in the US,
adolescent alcohol use appears to have
decreased while nicotine use increased."
Yet, even among Canadian adolescents, a
sizable proportion has reported continued
use of substances during the pandemic—
even in the presence of public health
restrictions intended to limit their interac-
tion with others outside of their home.”®
In the US, recent findings showed that
despite self-perceived reduced availability
of substances, the actual prevalence of
cannabis and alcohol use among adoles-
cents did not significantly change during
the COVID-19 pandemic.!*

In response to COVID-19-related stressors
and social isolation, youth have reported
engaging in substance-related coping’"
and other generally maladaptive coping
mechanisms during the pandemic.”
Continued substance use among adoles-
cents despite school closures and social
distancing measures may also be indica-
tive of nonadherence to pandemic-related
restrictions—given the social nature of
substance use behaviours in this popula-
tion age group.' Understanding the risks
associated with continued substance use
despite pandemic restrictions is therefore
important for informing public health
measures meant to protect youth from the
novel SARS-CoV-2 coronavirus and its
variants.

In particular, understanding the associa-
tion between continued substance use
and nonadherence to restrictions could
provide context for more fulsome popula-
tion-level monitoring in order to better
characterize adolescents’ risk of COVID-19
infection. This evidence could help iden-
tify specific groups at high risk for COVID-
19, thereby informing targeted strategies
for public health measures or programs to
reduce their risk. Fendrich and col-
leagues' recently investigated the associa-
tion between substance use and adherence
to COVID-19 public health guidelines in a
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sample of US adults. Consistent with their
hypothesis, it was found that adults who
used cannabis and alcohol were less likely
to adhere to COVID-19-related guidelines.'*
To our knowledge, this is the only pub-
lished study to explore associations
between substance use and COVID-19-
related policy adherence, and to date no
studies have investigated this phenome-
non among youth.

Adolescents with greater pandemic knowl-
edge and higher risk perceptions toward
COVID-19 may be more likely to comply
with preventive measures.”® Certain fac-
tors may influence perceptions of and
adherence to COVID-19-related restric-
tions. Greater nonadherence has been
observed among some individuals who
are not especially vulnerable to COVID-19
infection or illness,'® whereas those more
vulnerable or at greater risk are more
likely to adhere to public health measures."”
Evidence from previous viral outbreaks
indicates that lower risk perceptions are
directly associated with lower adherence
to preventive efforts.'®!” Sociodemographic
factors such as older age and female cis-
gender have also been associated with
greater adherence.'” Transgender and
gender-diverse youth may be at unique
risk for the negative residual impacts of
COVID-19 due to program and service dis-
ruption and inadequate support from their
families.®® In a recent study, 2SLGBTQ
youth reported concerns about confine-
ment with unsupportive family members
during COVID-19 lockdowns.”

Using a substance-specific approach to
account for unique social influences on
different substance use behaviours, the
objective of our study was to examine
how substance use (cannabis use, binge
drinking, cigarette use and vaping) is
associated with adolescents’ perceptions
of and adherence to early COVID-19-
related public health measures, taking
into consideration sociodemographic fac-
tors. We hypothesized that substance use
would be positively associated with per-
ceptions of early COVID-19 restrictions as
too strict, while negatively associated
with adherence. This research was based
on a sample of Canadian secondary school
students from the COMPASS study sur-
veyed during the early months of COVID-
19 pandemic, between May and July 2020.

480

Methods
Study design

Data for this study were retrieved from
Year 8 (Y, 2019/20) of COMPASS—an
ongoing prospective cohort study that col-
lects survey data from a rolling sample of
secondary school students in Alberta,
British Columbia, Ontario and Quebec,
Canada.? Full-school student samples are
invited to participate in COMPASS by
completing a behavioural health question-
naire. Data are collected anonymously
using a student-generated identification
code allowing for data linkage across
study cycles. Active-information, passive-
consent data collection procedures employed
by COMPASS have been approved by the
University of Waterloo Office of Research
Ethics and participating school boards.
Detailed information about COMPASS is
available in print*? and online (http://
WWwWw.compass.uwaterloo.ca/).

After COVID-19 was declared a pandemic
in March 2020, COMPASS data were col-
lected online in British Columbia, Ontario
and Quebec, as schools in Canada were
closed to in-person learning due to public
health measures (data collection in
Alberta was not possible during this time).
The online COMPASS Student Questionnaire
(CQ-0)® was adopted and used Qualtrics
XM online survey software.** Starting
1 May 2020, participating schools emailed
a link for the CQ-o to all students, fol-
lowed by a reminder email one week after
the original link was disseminated. The
last survey closed on 6 July 2020. Table 1
presents the timing of implementation for
different public health restrictions across
British Columbia, Ontario and Quebec
during this data collection period.

Sample

There were 9630 students who partici-
pated in the Y, CQ-o across 51 schools in
British Columbia, Ontario and Quebec
(2in BC, 20 in ON, 29 in QC). A complete-
case analytic sample of 7876 students was
used for the current study, after cases
with missing data were deleted.

Measures

Dependent variables of interest—
perceptions of and adherence to
COVID-19 measures

To capture students’ perceptions of
pandemic-related restrictions, the CQ-o

Vol 42, No 11/12, November/December 2022
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TABLE 1

Timing of implementation for different public health restrictions across participating provinces during COMPASS Y, (May—July 2020)

Province

Pandemic response measure

British Columbia Ontario

Quebec

Provincial state of emergency declared
School closures

Recreation closures (facilities, parks, etc.)
Gathering restrictions

Work-from-home recommendations

Use of face masks

Nonessential service restrictions
(e.g. restaurants, businesses)

Abbreviation: Y,, year 8 of the COMPASS survey.

18 March 2020—ongoing

18 March—1 June 2020
(at reduced capacity)

8 April 2020—ongoing
16 March 2020—ongoing
19 March 2020—ongoing
10 April 2020—ongoing

17 March 2020— ongoing

17 March 2020—ongoing

14 March 2020 until end
of school year

17 March 2020—ongoing
13 March 2020—ongoing
25 March 2020—ongoing
20 May 2020—ongoing

17 March 2020—ongoing

13 March 2020—ongoing

13 March 2020 until end of school year
(elementary schools re-opened 11 May
except in Montréal)

15 March 2020—ongoing
13 March 2020—ongoing
25 March 2020—ongoing
7 April 2020—ongoing

15 March 2020—ongoing

Notes: COMPASS is an ongoing prospective cohort study that collects survey data from a rolling sample of secondary school students in Canada.”> Data were retrieved from the Canadian Institute
for Health information COVID-19 Intervention Timeline in Canada tool (https://www.cihi.ca/en/covid-19-intervention-timeline-in-canada). “Ongoing” refers to the remaining duration of the

COMPASS Y, data collection period and beyond.

included the question: “How do you feel
about the rules that governments have
recommended or required to reduce the
spread of COVID-19? (e.g. no school, stay-
ing at least 2 metres away from people,
not going out in public unless you have
to)?” Students responded by indicating
whether they believed the restrictions to
be (1) “too weak”; (2) “appropriate/good”;
or (3) “too strict.”

Adherence to early COVID-19-related
restrictions was assessed by asking stu-
dents, “How seriously are you taking the
new rules laid out by governments to
reduce the spread of COVID-192” There
were three response options to this ques-
tion: (1) “I take them very seriously—I
stay home most or all of the time, and do
not go within 2 metres of people if I am
outside”; (2) “I take them somewhat seri-
ously—I go outside quite a bit and/or I
sometimes do not stay a full 2 metres
away from people when I am outside”;
and (3) “I do not take them seriously—I
go out when I want to, visit whomever [
want, do not worry about staying 2 meters
away from people when I am outside.”

Independent variables of interest

Current substance use

Students were asked how often they used
cannabis or marijuana (e.g. “a joint,” “pot,”
“weed,” “hash”) in the past 12 months.
Current cannabis use was defined as any
use at a frequency of at least once per
month. Similarly, students were asked
about the frequency with which they par-
ticipated in binge drinking in the past
12 months; current binge drinking was
defined as S5 or more drinks on one

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

occasion at least once per month. Ciga-
rette and vaping use were captured by
asking students on how many of the last
30 days they smoked one or more ciga-
rettes, or used a vape, respectively.
Current cigarette or vaping use was
defined as use on at least one day in the
last 30 days. Measures of student sub-
stance use were consistent with national
surveillance measures.**?

Sociodemographic factors

Students self-reported their sex/gender in
answer to the question “Are you female or
male?” with the following response options:
“female,” “male,” “I describe my gender
in a different way” and “I prefer not to
say.” We recategorized students’ sex/gen-
der into three levels (male, female, other/
prefer not to say). Age was collected in
years. Students were asked to describe
their ethnicity by selecting one or more of
the following categories: Asian, Black,
Indigenous (First Nations/Métis/Inuit), Latin
American, White, or other, and responses
were recategorized as Black/Indigenous/
person of colour (BIPOC; i.e. Asian, Black,
Indigenous, Latin American, other, mixed/
multiple) or White. Students were also
asked to report their weekly available
spending money (zero, $1-$20, $21-$100,
$100 +, don’t know) as a proxy measure
for individual-level socioeconomic status
(SES) and part-time employment, given
the apparent associations with substance
use.?’

Analyses

We computed descriptive statistics using
chi-square (¥*) and one-way ANOVA (F)

tests to compare students’ sociodemo-
graphics and current substance use across
levels of their perceptions of and adher-
ence to early COVID-19 restrictions. We
fitted two models using generalized esti-
mating equations (GEE) to examine how
substance use was associated with each
dependent variable: perceptions of early
COVID-19 restrictions (Model 1), and
adherence to early COVID-19 restrictions
(Model II). Each model also tested for the
effects of sociodemographic covariates,
controlling for province. A generalized
logit link function under the SAS PROC
GEE procedure was specified to account
for the multinomial distributions of the
dependent variables; the referent response
categories were “thinks restrictions are
appropriate/good” for Model I and “takes
restrictions somewhat seriously” for
Model II, as neutral midpoints of the
response options. According to the com-
puted intraclass correlation coefficients
(ICC), school-level clustering accounted
for less than 1% of variation observed
in each of the dependent variables
(ICC,eepiions = 0.0005;1CC,,, ... = 0.0016)
but we proceeded to account for the clus-
tered structure of the data using an inde-
pendent covariance structure in PROC
GEE. Estimates and 95% confidence limits
were exponentiated to obtain adjusted
odds ratios (aORs) with 95% confidence
intervals (CIs). We used SAS version 9.4
statistical software.?®

Results

Sample characteristics are presented for the
full study sample (N = 7876) in Table 2. A
majority of students in our sample identified
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Sample characteristics of COMPA;Q?(:Etidents (May—July 2020), N = 7876
Measure N %

Sex/gender

Male 2893 36.7

Female 4837 61.4

Other/prefer not to say 146 1.9
Age (years)

Mean age 15.0 SD =1.6
Ethnicity

White 6116 77.6

BIPOC 1760 224
Weekly spending money

Zero 1751 22.2

$1-520 1565 19.9

$21-$100 1292 16.4

$101+ 1387 17.6

Don’t know 1881 23.9
Current (> once/month) cannabis use

No 7373 93.6

Yes 503 6.4
Current (> once/month) binge drinking

No 6981 88.6

Yes 895 11.4
Current (> once/month) cigarette use

No 7593 96.4

Yes 283 3.6
Current (> once/month) vaping

No 6869 87.2

Yes 1007 12.8
Perceptions of early COVID-19 restrictions

Thinks restrictions are too weak 809 10.3

Thinks restrictions are appropriate/good 5952 75.5

Thinks restrictions are too strict 1115 14.2
Adherence to early COVID-19 restrictions

Takes restrictions very seriously 3630 46.1

Takes restrictions somewhat seriously 3883 49.3

Does not take restrictions seriously 363 4.6

Abbreviations: BIPOC, Black/Indigenous/person of colour; SD, standard deviation; Y,, year 8 of the COMPASS survey.

Note: COMPASS is an ongoing prospective cohort study that collects survey data from a rolling sample of secondary school stu-

dents in Canada.”

as female (60%), and 2% identified as
other than male or female or reported they
preferred not to state a sex or gender.
Students were on average 15 (SD + 1.6)
years of age (ranging from 12-19 years),
and 22 % identified as BIPOC.

Table 3 presents the results of a missing-
data analysis showing the student-level
factors associated with missingness in the
dependent variables. Overall, students were
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less likely to have missing data if they
identified as female compared to male,
and were more likely to have missing data
if they identified as BIPOC compared to
White.

Overall, 6.4% (n = 503) of students
reported current use of cannabis, 11.4%
(n = 895) reported current binge drink-
ing, 3.6% (n = 283) currently used ciga-
rettes, and 12.8% (n = 1007) reported

current vaping. A majority of students in
our sample (75.5%) reported that the
early COVID-19 restrictions implemented
during May to July 2020 were “appropri-
ate/good.” Approximately 10% of stu-
dents felt that the restrictions were “too
weak,” whereas a greater proportion
(14.2%) perceived early COVID-19 restric-
tions to be “too strict.” In terms of stu-
dents’ adherence to early COVID-19
restrictions, roughly half (49.3 %) reported
taking the restrictions “somewhat seri-
ously,” while nearly as many students
(46.1%) reported taking them “very seri-
ously.” Fewer than 5% of students indi-
cated that they did not take the COVID-19
restrictions seriously.

Students’ perceptions of early COVID-19
restrictions differed by all sociodemo-
graphic factors and current substance use
measures, as shown in Table 4. Similar
results are shown across different levels of
students’ reported adherence to early
COVID-19 restrictions (Table 4).

GEE model results

Table 5 presents the results of the GEE
models estimating the associations between
students’ substance use and their percep-
tions of (Model I) and adherence to
(Model 1II) early COVID-19 restrictions.
Model I shows that students who reported
engaging in binge drinking (aOR = 1.68;
95% CI: 1.39-2.04) were significantly
more likely to perceive the restrictions as
too strict compared to those who did not
drink. Similarly, compared to students
who did not vape, students who reported
vaping (aOR = 2.00; 95% CI: 1.61-2.49)
were also more likely to perceive early
COVID-19 restrictions as too strict. Those
who engaged in cannabis use, however,
were one-third less likely to report that
COVID-19 restrictions were too strict
(@OR = 0.66; 95% CI: 0.48-0.91) com-
pared to those who did not engage in can-
nabis use. Students who reported cigarette
use were both more likely to perceive
restrictions as too weak (aOR = 1.58; 95%
CI: 1.06-2.36) and too strict (aOR = 1.80;
95% CI: 1.30-2.48), versus those who did
not use cigarettes.

Model II (Table 5) estimated self-reported
adherence to early COVID-19 restrictions.
Students who engaged in binge drinking
and vaping were significantly more likely
to report that they do not take COVID-19
restrictions seriously (aOR = 1.66, 95%
CI: 1.23-2.23 and aOR = 2.27, 1.69-3.05,
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TABLE 3
Logistic regression models estimating the log-odds of missing data for measures
of perceptions of (Model 1) and adherence to (Model 11) early COVID-19 restrictions
among COMPASS Y, students (May—July 2020)

- aOR (95% CI)
Model | Model 11

Sex/gender

Male (ref) 1.00 1.00

Female 0.72 (0.63-0.81)** 0.73 (0.64-0.83)"*

Other/prefer not to say 0.84 (0.54-1.32) 0.86 (0.54-1.35)
Age (years)

Estimate (SE) 1.02 (0.98-1.07) 1.03 (0.98-1.08)
Ethnicity

White (ref) 1.00 1.00

BIPOC 1.28 (1.10-1.48)* 1.34 (1.16-1.56)"*
Weekly spending money

Zero (ref) 1.00 1.00

$1-520 1.10 (0.90-1.33) 1.08 (0.89-1.32)

$21-$100 1.05 (0.85-1.29) 1.07 (0.87-1.33)

$101+ 1.29 (1.06-1.58)* 1.28 (1.04-1.58)*

Don’t know 1.24 (1.03-1.49)* 1.25 (1.03-1.51)*

Abbreviations: aOR, adjusted odds ratio; BIPOC, Black/Indigenous/person of colour; Cl, confidence interval; ref, reference

category; SE, standard error; Y,, year 8 of the COMPASS survey.

Notes: COMPASS is an ongoing prospective cohort study that collects survey data from a rolling sample of secondary school
students in Canada.”> Model | estimates the log-odds of missing data for perceptions of early COVID-19 restrictions; Model 11
estimates the log-odds of missing data for adherence to early COVID-19 restrictions. For each model outcome, missing = 1 vs.

not missing = 0 (ref). Both models are adjusted for province.

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

respectively), and were significantly less
likely to report adhering to restrictions
very seriously (aOR = 0.55, 95% CIL
0.46-0.66 and aOR = 0.37, 95: CI: 0.31-
0.45, respectively), compared to those
who did not engage in current binge
drinking or vaping. Cigarette use was also
associated with more than 2.5 times
higher odds of not adhering to early
COVID-19 restrictions (aOR = 2.65, 95%
CI: 1.86-3.78) compared to cigarette non-
users. We did not identify any significant
associations between cannabis use and
adherence to restrictions among students
in our sample.

Student sociodemographic covariates were
also associated with perceptions of and
adherence to early COVID-19 restrictions.
Compared to males, students who identi-
fied as female were less likely to perceive
the restrictions as too weak (aOR = 0.74,
95% CI: 0.65-0.85) or take them seriously
(aOR = 0.59, 95% CI: 0.47-0.72). Every
unit increase in student age (years) was
associated with 14% lower odds of both
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perceptions of the restrictions as too strict
and not taking adherence to the restric-
tions seriously, and increases in age were
associated with greater likelihood that stu-
dents reported taking the early COVID-19
restrictions very seriously (aOR = 1.12,
95% CI: 1.07-1.16). Students who identi-
fied as BIPOC were more likely than White
students to report that the restrictions
were too weak (aOR = 1.61, 95% CI:
1.37-1.90), and were also more likely to
adhere to the restrictions very seriously
(aOR = 1.41, 95% CI: 1.23-1.61]). Simi-
larly, BIPOC students were less likely than
White students to perceive the restrictions
as too strict (aOR = 0.73, 95% CI: 0.57-
0.93). Generally, students with greater
weekly spending money were more likely
to perceive the restrictions as too strict,
and increasingly less likely to take them
seriously.

Discussion

The objective of our study was to exam-
ine associations of substance use and

(1) perceptions of and (2) adherence to
early COVID-19-related public health mea-
sures. While 3 in 4 adolescents in our
sample perceived early COVID-19-related
restrictions as appropriate, less than half
of the sample actually reported taking the
restrictions very seriously by adhering to
public health guidelines. Fewer adoles-
cents perceived the restrictions as too
strict or did not adhere to them—14% and
5%, respectively. As hypothesized, those
who engaged in current binge drinking,
cigarette use and vaping were significantly
more likely to perceive COVID-19-related
restrictions as too strict and to report non-
adherence, and in some cases were less
likely to take the restrictions very seri-
ously. These findings are consistent with
the established evidence base surrounding
perceptions of risk and risk-taking behav-
iours among adolescents in relation to
substance use, and provide further evi-
dence of an apparent association between
substance use and nonadherence to
COVID-19-related restrictions.’? Where
youth substance use prevention has been
a key public health priority in Canada,
understanding its relevance to the current
COVID-19 pandemic may be important for
attempts to “flatten the curve.”?

We adopted a substance-specific analytic
approach in our study rather than assess-
ing general use of substances and, inter-
estingly, we did not find a significant
association between current cannabis use
and adherence to COVID-19-related restric-
tions. In fact, adolescents in our sample
who used cannabis were 34% less likely
to perceive restrictions as too strict. Since
adult recreational cannabis use has been
legalized in Canada,® normalization among
adolescents may partially explain this
finding. Cannabis may also serve a differ-
ent social purpose for some adolescents
than other substances. Alcohol use, for
example, tends to occur almost exclu-
sively in social settings with peers®
whereas solitary cannabis use is far more
common among adolescents than solitary
alcohol wuse. Additional research is
required to validate this finding and longi-
tudinal evidence from future waves of the
COMPASS study can be used to do so.
Notably, recent findings that account for
increases typically observed with age sug-
gest that the early stages of the COVID-19
pandemic were not associated with
changes in adolescent cannabis use.®

We also found that students who used
cigarettes were simultaneously more likely
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TABLE 4

Descriptive comparisons by perceptions of and adherence to early COVID-19 restrictions among
COMPASS Y, students (May—July 2020), N = 7876

Perceptions of early COVID-19

restrictions, n (%)

Adherence to early COVID-19

restrictions, n (%)

Thinks Thinks Thinks Takes Takes
restrictions  restrictions are restrictions are restrictions I SIS e
LRI . . nF p . somewhat restrictions = p
are too weak  appropriate/ too strict very seriously . .
good seriously seriously
(n = 809, (n=1115, (n = 3360, _ _ o
10%  (n=5952,76%  14%) 46%) (n=3883,  (n=363, 5%)
49%)
Sex/gender
Male 336 (11.6) 2138 (73.9) 419 (14.5) 1292 (44.7) 1435 (49.6) 166 (5.7)
Female 446 (9.2 3715 (76.8) 676 (14.0) 23.4 0.001 2263 (46.8) 2391 (49.4) 183 (3.8) 28.9  <0.001
Other/prefer ;10 ) 99 (67.8) 20 (13.7) 75 (51.4) 57 (39.0) 14 9.6)
not to say
Age (years)
Mean age (SD) 15.2 (1.6) 15.0 (1.5) 14.8 (1.6) 18.1 < 0.001 15.1 (1.6) 15.0 (1.6) 15.0 (1.5) 2.7 0.064
Ethnicity
White 533 (8.7) 4629 (75.7) 954 (15.6) 2648 (43.3) 3174 (51.9) 294 (4.8)
104.8 < 0.001 86.0 <0.001
BIPOC 276 (15.7) 1323 (75.2) 161 (9.1) 982 (55.8) 709 (40.3) 69 (3.9)
Weekly spending money
Zero 220 (12.5) 1339 (76.5) 192 (11.0) 979 (55.9) 701 (40.0) 71 (4.1)
$1-520 144 (9.2) 1210 (77.3) 211 (13.5) 784 (50.1) 735 (47.0) 46 (2.9)
$21-$100 132 (10.2) 974 (75.4) 186 (14.4) 50.2 < 0.001 540 (41.8) 687 (53.2) 65 (5.0) 218.1 < 0.001
$101+ 145 (10.4) 986 (71.1) 256 (18.5) 444 (32.0) 837 (60.4) 106 (7.6)
Don’t know 168 (8.9) 1443 (76.7) 270 (14.4) 883 (46.9) 923 (49.1) 75 (4.0
Current (> 1/month) cannabis use
No 753 (10.2) 5598 (75.9) 1022 (13.9) 3491 (47.4) 3593 (48.7) 289 (3.9)
9.4 0.009 166.3 < 0.001
Yes 56 (11.1) 354 (70.4) 93 (18.5) 139 (27.6) 290 (57.7) 74 (14.7)
Current (> 1/month) binge drinking
No 738 (10.6) 5355 (76.7) 888 (12.7) 3423 (49.0) 3317 (47.5) 241 3.5)
105.4 < 0.001 333.6 < 0.001
Yes 71 (7.9) 597 (66.7) 227 (25.4) 207 (23.2) 566 (63.2) 122 (13.6)
Current (= 1/month) cigarette use
No 773 (10.2) 5791 (76.3) 1029 (13.5) 3573 (47.1) 3729 (49.1) 291 (3.8)
69.9 <0.001 3209 <0.001
Yes 36 (12.7) 161 (56.9) 86 (30.4) 57 (20.2) 154 (54.4) 72 (25.4)
Current (> 1/month) vaping
No 713 (10.4) 5305 (77.2) 851 (12.4) 3435 (50.0) 3222 (46.9) 212 3.1)
138.8 < 0.001 511.7 < 0.001
Yes 96 (9.5) 647 (64.3) 264 (26.2) 195 (19.4) 661 (65.6) 151 (15.0)

Abbreviations: BIPOC, Black/Indigenous/person of colour; SD, standard deviation; Y,, year 8 of the COMPASS survey.

Notes: COMPASS is an ongoing prospective cohort study that collects survey data from a rolling sample of secondary school students in Canada.?? Bold values indicate significance at o. < 0.05.

to perceive COVID-19-related restrictions
as too weak compared to appropriate, and
too strict. This bifurcation suggests some
level of heterogeneity among adolescents
who use cigarettes; further research is
needed to understand the specific factors
which might lead to differences in their
perceptions. Antisocial deviance may be a
risk factor predicting adolescent tobacco
use,* and is also associated with increased
risk of generalized anxiety.* Efforts are
required to clarify the role mental health
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may play in the associations of substance
use and adherence to public health mea-
sures. Emerging evidence shows that youth
anxiety during COVID-19 may be associated
with motivation and adherence to social
distancing measures put in place by gov-
ernments.>* In one study, those who reported
compliance reported greater psychological
distress compared to those who did not.3¢

Females were less likely than males to
perceive COVID-19-related restrictions as

484

too weak, yet they were also less likely to
report nonadherence. Emerging research
conducted within adult populations shows
that women report taking the pandemic
more seriously than men, and demon-
strate higher rates of adherence to public
health measures such as physical distanc-
ing.% Interestingly, findings from Paramita
and colleagues®® suggest that differences
may be more closely related to gender
psychology and gendered roles; in their
study, males were more likely to comply
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TABLE 5

Generalized estimating equation model results estimating the odds of perceptions of (Model I) and adherence to (Model II)
early COVID-19 restrictions among COMPASS Y, students (May—July 2020), N = 7876

aOoR (95% CI)

MODEL I

MODEL I

Measure Perceptions of early COVID-19 restrictions Adherence to early COVID-19 restrictions
Thinks restrictions Thinks restrictions Takes restrictions Does not take
are too weak® are too strict? very seriously® restrictions seriously®
Sex/gender
Male (ref) 1.00 1.00 1.00 1.00
Female 0.74 (0.65-0.85)*** 0.90 (0.79-1.02) 1.12 (0.99-1.26) 0.59 (0.47-0.72)**
Other/prefer not to say 1.42 (0.89-2.25) 0.98 (0.56-1.70) 1.39 (0.96-2.03) 1.17 (0.58-2.34)
Age (years)
Estimate (SE) 1.03 (0.97-1.09) 0.86 (0.80-0.92)** 1.12 (1.07-1.16)*** 0.86 (0.80-0.93)**
Ethnicity
White (ref) 1.00 1.00 1.00 1.00
BIPOC 1.61 (1.37-1.90)** 0.73 (0.57-0.93)* 1.41 (1.23-1.61)*** 0.99 (0.78-1.28)
Weekly spending money
Zero (ref) 1.00 1.00 1.00 1.00
$1-$20 0.75 (0.60-0.94)* 1.17 (0.94-1.46) 0.79 (0.69-0.91)* 0.59 (0.42-0.81)*
$21-$100 0.86 (0.67-1.09) 1.26 (0.98-1.63) 0.59 (0.50-0.69)** 0.81 (0.56-1.19)
$101+ 0.96 (0.79-1.18) 1.61 (1.30-1.99)** 0.44 (0.37-0.52)*** 0.97 (0.73-1.28)
Don’t know 0.78 (0.65-0.94)* 1.25 (0.99-1.57) 0.71 (0.62-0.81)*** 0.83 (0.64-1.09)

Current (> 1/month) cannabis use
No (ref)
Yes

Current (>1/month) binge drinking
No (ref)
Yes

Current (>1/month) cigarette use
No (ref)
Yes

Current (>1/month) vaping
No (ref)
Yes

1.00
0.96 (0.67-1.39)

1.00
0.76 (0.57-1.01)

1.00
1.58 (1.06-2.36)"

1.00
1.12 (0.82-1.53)

1.00
0.66 (0.48-0.91)*

1.00
1.68 (1.39-2.04)™

1.00
1.80 (1.30-2.48)™

1.00
2.00 (1.61-2.49)

1.00
0.99 (0.76-1.29)

1.00
0.55 (0.46-0.66)"

1.00
0.93 (0.65-1.34)

1.00
0.37 (0.31-0.45)

1.00
1.13 (0.79-1.65)

1.00
1.66 (1.23-2.23)™

1.00
2.65 (1.86-3.78)™

1.00
2.27 (1.69-3.05)

Abbreviations: aOR, adjusted odds ratio; BIPOC, Black/Indigenous/person of colour; Cl, confidence interval; ref, reference category; SE, standard error; Y,

year 8 of the COMPASS survey.

8

Notes: COMPASS is an ongoing prospective cohort study that collects survey data from a rolling sample of secondary school students in Canada.?2 Models estimate the log-odds of students’ percep-
tions of (Model 1) and adherence to (Model 11) early COVID-19-related restrictions. Both models are adjusted for province.

2 vs. “appropriate/good.”

b vs. “somewhat seriously.”
*p <0.05

*p<0.01

" p <0.001

with COVID-19-related restrictions if they
perceived egalitarian gender roles, and
males exhibiting masculine psychology
characteristics (e.g. aggressiveness, com-
petitiveness) were less likely to adhere to
mask-wearing. Studies examining adher-
ence to COVID-19-related restrictions have
largely considered sex/gender as dichoto-
mous (e.g. males/men/boys vs. females/
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women/girls).***! Our study did not find a
significant association among nonbinary
or non-cissexual/non-cisgender adoles-
cents, but we suspect this is due to limited
statistical power. More comprehensive
definitions of sex and gender should be
employed in future research.

Adolescents who identified as BIPOC were
more likely than White adolescents to

perceive COVID-19-related restrictions as
too weak and less likely to perceive them
as too strict. Consistent with evidence that
Black, Latinx and Asian adults may be
more likely to comply with COVID-19
mask-wearing regulations,** we also
found that BIPOC-identifying adolescents
in our sample were more likely to take
restrictions very seriously. Racialized and
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historically marginalized groups have been
disproportionately impacted by COVID-
19,% and so perceived vulnerability may
play an important role in the way that eth-
nicity shapes adherence.** Hearne and
Nino* further identified that ethnicity can
intersect with gender to influence adher-
ence; during April to June 2020 (overlap-
ping with the timeframe in which our data
were collected), they found White males
to be least likely to wear masks in compli-
ance with COVID-19-related restrictions.
While intersectionality was not a direct
consideration in our current study, due to
limited power to make comparisons, fur-
ther research is required.

Other sociodemographic factors were asso-
ciated with perceptions of and adherence
to COVID-19-related restrictions. Adherence
increased with age, and older adolescents
were less likely to perceive restrictions as
too strict or to not take them seriously.
Younger Canadians may be less likely to
adhere to COVID-19-related restrictions.!”447
Lower income levels may also be associ-
ated with noncompliance.*® Essential ser-
vice workers who cannot work from home
also face increased risk of viral exposure,
given that the ability to work remotely
favours those with higher levels of educa-
tion and income.*

Strengths and limitations

A primary strength of our study is its
timely, large COVID-19-related sample
size enabled by COMPASS data collection
procedures. The use of active-information,
passive-consent protocols supports robust
self-report research by limiting self-
selection and response biases for youth
substance use measures.**** Student ano-
nymity encourages honest reporting and
helps to mitigate the risk of social desir-
ability bias in COMPASS. Our complex
modelling approach represents another
key strength by adjusting for student-level
clustering to account for shared variation
in substance use behaviours among stu-
dents within the same school environments.™

There are, however, certain limitations.
First, a notable limitation of this study is
its cross-sectional design, which precludes
us from making causal or directional infer-
ences about any correlation between sub-
stance use and perceptions of or adherence
to early COVID-19-related restrictions among
adolescents. As noted by Fendrich and
colleagues,' it is also plausible that adher-
ing to COVID-19-related restrictions such

Health Promotion and Chronic Disease Prevention in Canada

Research, Policy and Practice

as physical distancing could increase risk
for problematic substance use via social
isolation. As longer-term impacts unfold,
ongoing COMPASS longitudinal data col-
lection will provide a unique opportunity
to fully understand the association between
public health restrictions and substance
use among adolescents. Since data were
collected in the early stages of the pan-
demic, longitudinal research would better
capture any changes in adolescent sub-
stance use and restriction perceptions or
adherence over time as restrictions evolve.

Second, it is important to note that the
questions used in this study to assess
COVID-19 restriction perceptions and
adherence have not been validated. Given
that adolescents’ perceptions and adher-
ence might have differed according to spe-
cific government restrictions, we recommend
future studies consider how adolescents’
attitudes and behaviours may have com-
pared in specific instances (e.g. physical
distancing from peers vs. elderly family
members). Additional research should
also further consider the role of substance
use as a potential coping method among
youth during COVID-19.%" It is a limita-
tion of the current study that analyses do
not consider coping motives or mental
health as an underlying mechanism of
adolescent substance use during COVID-19.

Third, the measure of adolescents” weekly
spending money is a limited SES proxy
measure better reflecting individuals’
available pocket money or part-time
employment rather than household SES.
While commonly used as a more accessi-
ble measure for youth than household
income,* it is possible that adolescents
from higher SES households would report
lower weekly spending money and vice
versa. However, weekly spending money
remains a relevant covariate of these anal-
yses, as it reflects opportunity to purchase
substances. Indeed, previous research has
shown that greater available spending
money is associated with greater likeli-
hood of individual and polysubstance use
among adolescents. %35

Fourth, it is important to note that the
COMPASS participant sample is not repre-
sentative of all adolescents in Canada.
The COMPASS study relies on purposive
sampling to achieve a robust sample size.
Therefore, findings are not necessarily
generalizable.

486

Fifth, the COVID-19 pandemic has natu-
rally imposed limitations on normal
COMPASS data collection procedures.
Study protocol changes and implications
have been described elsewhere in the lit-
erature.” The change in survey delivery
mode from paper-based to online resulted
in a lower-than-normal participation rate,
with fewer students completing the sur-
vey. Bias due to self-selection should be
considered as a possible confounder of
the associations observed in this study.

Conclusion

Using data collected in the early months
of the COVID-19 pandemic, we sought to
examine how substance use is associated
with adolescents’ perceptions of and
adherence to COVID-19-related restric-
tions in Canada. Adolescents who engaged
in current binge drinking, cigarette use
and vaping were more likely to perceive
COVID-19-related restrictions as too strict
and to report nonadherence; however,
these associations were not consistent
across substances—those who used can-
nabis were less likely to perceive COVID-
19-related restrictions as too strict.

Our findings have implications for public
health data collection measures informing
COVID-19 preventive practices in Canada.
Comprehensive and continual monitoring
of adolescent health behaviours during
the COVID-19 pandemic can help to better
characterize adolescent risk. More specifi-
cally, ongoing population-level monitoring
should consider adolescent substance use
as an important indicator of perceptions
and adherence to COVID-19-related public
health measures. By identifying specific
behavioural risk groups—such as adoles-
cents who engaged in binge drinking, cig-
arette use and vaping during the early
months of COVID-19—this study can
directly inform targeted public health
measures aimed at reducing the risk
and transmission of COVID-19 across
communities.
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Abstract

Introduction: Public health officials provide an important public service responding to
community concerns around cancer and often receive requests to investigate patterns of
cancer incidence and communicate findings with citizens. In this study, we identified
procedures Canadian public health officials followed when investigating reports of can-
cer clusters, and explored the challenges officials faced conducting risk communication
with communities.

Methods: Thirteen interviews were administered by telephone with 15 officials across
Canadian jurisdictions and analyzed using thematic analysis. A content analysis of pro-
cedural documents received from five provinces was also undertaken.

Results: A third of provinces/territories in this study did not use any consistent guide-
lines to investigate reports of cancer clusters, a third used their own guidelines and a
third used guidelines from other countries. Each Canadian jurisdiction identified a dif-
ferent agency or individual responsible for investigating cluster inquiries. Officials in
most interviews considered public education to be the primary objective of risk com-
munication during an investigation. Officials in only 4 of 13 interviews cited an overall
positive response from the public after investigating reports of a cancer cluster.

Conclusion: Differences in practices used to investigate suspected cancer clusters by
public health officials were revealed in this work. Establishing pan-Canadian cancer
cluster guidelines could improve procedural consistency across jurisdictions and offer
enhanced opportunities to compare cluster responses for evaluation. A reporting system
to track reported clusters may improve information sharing between federal, provincial/
territorial and local investigators. During formal investigations, face-to-face participa-
tory communication approaches should be explored to improve citizen engagement and
manage community concerns.

Keywords: space-time clustering, neoplasms, investigative techniques, guideline adher-
ence, health communication, Canada

and cancers® have been reported in
numerous Canadian communities in

Introduction

Highlights

e This is the first study to explore
cluster investigation practices for
noncommunicable diseases by
public health agencies and officials
across Canada.

e Analysis of policy documents
revealed inconsistent procedures
for investigating clusters in some
jurisdictions and a lack of formal
protocols and guidelines in others.

e Interviews with health officials
revealed a desire for more training
for face-to-face risk communica-
tion to manage citizen concerns
about cancer and improve public
trust during full-scale investigations.

e Establishing pan-national cancer
cluster guidelines could standard-
ize investigating procedures, enhance
comparability between Canadian
jurisdictions and lead to the wider-
scale adoption of cluster response
best practices.

Public health officials play a vital role
investigating and responding to commu-
nity reports of space-time disease cluster-
ing. Although clusters of various health
outcomes including birth defects,! neuro-
logical diseases such as multiple sclerosis,*

recent years, cancer clusters attract an
exceptional level of enduring public con-
cern and extensive media interest for a
couple of reasons. First, cancer clusters
occur when a greater-than-expected num-
ber of cases of cancer occur in a group of

individuals in a specific geographic area
during a particular period of time,* and
despite the fact that the term “cancer”
covers a multitude of diseases with numer-
ous causes, cancer clusters tap into a
common anxiety that toxic industrial
exposures or environmental pollutants in
a geographic location may be to blame.®
Second, the long latency of cancer makes
it particularly challenging to investigate
exposures that may no longer be present
and reassure community members that
their concerns will be addressed.®
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These challenges present difficulties for
public health officials communicating and
engaging with a fearful and distrustful
public,” and are compounded by the sta-
tistical challenges officials face when
investigating a small number of cases
using analyses with low statistical power.®
Consequently, in the overwhelming major-
ity of suspected cancer clusters, the role of
chance cannot be ruled out when explain-
ing an increase in observed cases of can-
cer relative to what would be expected,
and in very few cases is a link to a specific
cause able to be established when they
are investigated.’

Nonetheless, responding to and investi-
gating reports of cancer clusters remains
an important practice for public health
officials, who often consider this to be a
way of addressing community concerns
about cancer incidence without necessi-
tating full-scale, resource-intensive epide-
miological studies into disease etiology.
Investigating reports of cancer clusters
has also been seen as a way to educate
citizens on cancer risk factors and known
carcinogenic exposures;™ therefore, it con-
tinues to be a public service regularly
undertaken by public health agencies and
officials in Canada and all over the
world."?

As health officials are not typically able to
establish the true presence of a cancer
cluster, either because excess cases have
not been confirmed or an etiological link-
age to an exposure is not possible, very
few investigations into a community’s
reports of a cluster trigger a full-scale epi-
demiological study. Still, the process of
investigating cancer complaints can pro-
vide reassurance to citizens and an oppor-
tunity to educate the public, if certain best
practices are adopted by public health
officials in responding to the community’s
inquiries about cancer. Indeed, Trumbo
noted that although very few of the thou-
sands of cancer cluster complaints in the
US end up leading to significant investiga-
tions, the interactions with community
members that take place during the initial
response process provide an opportunity
for meaningful public education about
cancer.'?

Cluster response best practices, including
incorporating effective risk communica-
tion at all stages and supplying concerned
citizens with adequate information, are
viewed as essential in fostering accurate
perceptions of risk.”® In addition, transparency

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

and open communication around cancer
cluster investigation procedures have been
shown to be important in promoting
beliefs around procedural fairness, which
in turn increases citizen satisfaction with
the results of full-scale investigations and
trust in authorities.’* Furthermore, confu-
sion around the methodologies used to
investigate reported clusters and perceived
flaws in the investigation procedure can
influence beliefs around expert compe-
tency and credibility.'s For these reasons,
the United States and other nations have
developed guidelines for investigating
cancer cluster inquiries to provide public
health officials with a systematic method-
ology for their analysis and to guide their
response to citizen concerns.'¢!8

Researchers have twice studied the state
of cancer cluster investigations in the US,
once in the 1990s' and most recently a
decade ago,’ and each time recommended
changes to investigation approaches and
priorities. In the absence of national
guidelines for investigating reports of can-
cer clusters in Canada, it is not currently
known what cancer cluster investigation
procedures are used by public health offi-
cials across Canadian jurisdictions.

In this study, we aimed to examine the
experiences of public health officials who
have investigated suspected cancer clus-
ters, particularly with respect to their
approaches to responding to inquiries and
communicating the results of investiga-
tions and the risk of cancer. Although pro-
vincial and territorial jurisdictions are
responsible for the provision of most ser-
vices related to health, there exist consid-
erable divergences in the administration
and organization of public health policies
and practices between the various Canadian
provinces and territories due to their local
population and geographic characteristics.
Some employ a regionalized approach for
the delivery of public health programs and
services, while others have opted for a
top-down, centralized approach.?® There-
fore, we hypothesized that the primary
agencies and officials responsible for
investigating reports of cancer clusters
would vary significantly across Canada.

Methods
Ethics approval

Ethics approval for this research was
obtained from McMaster University’s
McMaster Research Ethics Board in the
summer of 2019 (MREB#: 1763).

Interviews

The participants selected for interviews
for this research project were public
health officials from various Canadian
jurisdictions who either had had experi-
ence investigating reports of a cancer clus-
ter in a community or who would be
tasked with investigating should a cancer
cluster inquiry arise. Between the fall of
2019 and summer of 2020, a total of
13 telephone interviews were conducted
and recorded with 15 public health offi-
cials across Canada (two interviews had
two participants present). The average
interview length was 45 minutes (range:
30-65 min).

Key informants to interview for this proj-
ect were identified using two approaches
to achieve representation from most
Canadian provinces and one territory. In
jurisdictions where the authors had no
prior connections or knowledge of sus-
pected cancer cluster investigations, an
email was sent to the province’s primary
health ministry (or public health agency)
through their general inquiry web page to
receive the contact information for public
health officials responsible for investigat-
ing. In other jurisdictions where docu-
mented or known suspected cancer clusters
had been investigated, the authors con-
tacted the lead public health official in
charge of investigating directly according
to publicly available reports or news articles.

Interviews were semi-structured and car-
ried out by one researcher (CS). Inter-
viewees received the questions prior to
the interview. Questions covered four broad
topics: the interviewee’s jurisdiction’s can-
cer cluster investigation methodologies,
the outcomes of the investigations, the
challenges public health officials encoun-
tered with risk communication, and com-
munication approaches and goals. This
research followed a constructivist frame-
work whereby the data gathered from
interviews are recognized as personally
and socially constructed knowledge reflec-
tive of the participants’ individual con-
texts, while the researchers’ interpretation
of this data is merely an attempt to eluci-
date the participants’ particular realities.?

Analysis

Thematic analysis

Interviews were transcribed using Otter, a
speech-to-text transcription software (Otter
.ai, Los Altos, CA, USA), with occasional
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corrections to words transcribed manually
by one researcher (CS) to remedy errors in
the automatic transcription process. Tran-
scripts were read several times and a the-
matic analysis of the interview transcripts
was carried out using NVivo 12 (QSR
International [Americas] Inc., Burlington,
MA, USA). Thematic analyses are a com-
mon qualitative analytic method to help
identify themes from an extensive set of
text-based data.

This study used a semantic approach to
analyze participant responses; therefore,
responses were analyzed as they were
recorded in the interviews.?> One researcher
(CS) coded text segments in each inter-
view transcript and categorized codes into
common themes that emerged for each
question posed to participants to allow for
comparisons across interviews. These
codes were discussed with the secondary
researcher (NY) to assess how well the
identified themes related to the research
questions of this study and their relation
to the dataset. The coding process fol-
lowed an inductive approach,? whereby
dominant themes in the data were used to
summarize general similarities and differ-
ences in investigative practices across
Canadian jurisdictions.

Content analysis

In addition to the interview data collected,
some officials shared documents summa-
rizing the cancer cluster investigation
guidelines or practices used in their juris-
diction. A content analysis of these docu-
ments was undertaken using the same
coding framework that was used for the
interview transcripts to supplement the
information that was not already captured
in the interviews. The coded themes iden-
tified in the thematic analysis of the inter-
view transcripts and the content analysis
of the procedural documents were orga-
nized and analyzed in an electronic
spreadsheet.

Results

Thirteen interviews were conducted with
15 public health officials whose expertise
on investigating reports of cancer clusters
spanned 7 out of 10 Canadian provinces
and one out of three Canadian territories.
Additionally, one interview was con-
ducted with a public health official who
had investigated a confirmed cancer clus-
ter in a northern Canadian territory while
employed under the federal Canadian
Public Health Agency’s field epidemiology
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program, which occasionally deploys epi-
demiologists to investigate cancer clusters
when a provincial or territorial govern-
ment requests assistance. Four interviews
were conducted with participants who
had investigated reports of cancer clusters
in Ontario, two in Manitoba and one each
in Alberta, British Columbia, Saskatchewan,
Quebec, New Brunswick, Northwest
Territories and in Canada investigated by
federal officials.

The job titles of the participants inter-
viewed for this research varied: five were
senior epidemiologists at a public health
department or agency; five were medical
officers of health or chief medical officers
at a municipal, regional, provincial or ter-
ritorial level; four held senior manage-
ment roles in cancer data analytics
departments at a public health agency;
and one was a specialist in environmental
health at a local public health department.
The findings from this study are summa-
rized according to three main themes:
investigation procedures, investigation char-
acteristics and communication approaches.

Investigation procedures for responding to
reports of cancer clusters

Investigation procedures into suspected
cancer clusters by Canadian jurisdiction
are summarized in Table 1. Three out of
nine jurisdictions (New Brunswick, Northwest
Territories and Canada) did not strictly
adhere to any one protocol and did not
design their own guidelines for investigat-
ing reports of cancer clusters. Another
three out of nine jurisdictions (British
Columbia, Alberta and Manitoba) had
each produced their own procedural
guidelines to use for investigating reports
of cancer clusters. In two jurisdictions,
Ontario and Quebec, cluster investigation
guidelines from other nations (the US
Centers for Disease Control and Prevention
[CDC] and France’s National Public
Health Agency) served as the primary
guidance that officials consulted in those
provinces to investigate suspected cancer
clusters. In Saskatchewan, a procedural
document authored by the lead investigat-
ing agency was not shared with the
researchers and could not be analyzed as
part of this study; however, the inter-
viewee there described guidelines that
were based largely on those authored by
the US CDC.

Of the jurisdictions that shared procedural
documents (n = 5), three (Ontario, British

Columbia and Quebec) followed a four-
step investigation procedure, while the
remaining two (Alberta and Manitoba)
followed three- and five-step procedures,
respectively. All five procedural docu-
ments described a primary evaluation
stage in which investigators collected
information from inquirers about the
reported clustering of cancer cases in
order to assess the scope of the investiga-
tion required. According to the partici-
pants we interviewed, most community
cancer cluster inquiries do not meet estab-
lished plausibility criteria based on the
information collected about the type(s)
and number of cancer cases reported, the
geographic boundaries, the timing of diag-
noses and any community risk factors;
therefore, further assessment (i.e. case
evaluation and incidence evaluation using
data from a cancer registry) as part of a
larger-scale investigation are not typically
pursued. Only four jurisdictions followed
guidelines that explicitly referenced risk
communication in their procedures and of
these four, three included risk communi-
cation at every step of their investigation.

Interviewees from each jurisdiction described
a different lead investigating agency or
individual responsible for responding to
cancer cluster inquiries. The lead agencies
included local, regional and territorial
public health departments or agencies
(Ontario, Quebec, Northwest Territories)
and cancer-specific agencies or depart-
ments (British Columbia, Saskatchewan
and New Brunswick). In Manitoba, how-
ever, the medical officer of health from the
regional health authority where the
inquiry originated assumes primary respon-
sibility over investigating the complaint,
with support from provincial agencies. In
Alberta’s guidelines, a lead investigating
agency or individual is not specified. The
procedures there suggest that the initial
agency contacted by the citizen may
remain involved in either a lead or liaison
role while investigating the reported clus-
ter, which is in contrast to the procedures
followed in the other eight jurisdictions
that have identified one main lead agency
or individual in charge.

Investigation characteristics of suspected
cancer clusters

Characteristics of the investigations into
suspected cancer clusters carried out by
the public health officials interviewed for
this work are summarized in Table 2.
Nearly all officials stated that local
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TABLE 1

Characteristics of investigation procedures into suspected cancer clusters and methodologies by Canadian jurisdiction (n = 9)

s Lead investigating L agenae.s L act.o s Document Year Procedural O LS gmdeh‘nes Steps defined as part of the Risk communication
Junisdiction agency ihatmayibelinyolvediin type consulted  produced authoring agency S procedure included in procedure
the investigation procedures
Ontario Local public health Provincial public health Guideline 2013 US CDC None 1. Initial contact and response Yes—at every stage
department agency; provincial cancer 2. Assessment
agency; provincial ministry 3. Determining feasibility of
of environment; provincial conducting an epidemiological study
ministry of labour 4. Conducting an epidemiological
investigation
British Columbia Cancer control and Local medical health officer; Guideline 1998 British Columbia None 1. Initial contact and response No
research department provincial ministry of Cancer Agency 2. Assessment and case evaluation
of provincial cancer health; regional First 3. Determine feasibility of epidemio-
agency Nations Health Authority logical study
4. Etiological investigation
Alberta Not defined—guide- Provincial authority for Guideline 2011 Alberta Health and  US CDC; New 1. Primary evaluation and collection of Yes—at every stage
lines state the lead health service delivery; Wellness; Alberta Zealand; Europe  data from requestor
may be whichever provincial ministry of Health Services 2. Secondary evaluation and
initial agency was health; regional Medical assessment of cases for further action
contacted, the regional  Officer of Health; federal 3. Tertiary evaluation involving
Medical Officer of health ministry (for ongoing surveillance or etiological
Health, the cancer on-reserve investigations) investigation
surveillance depart-
ment at Alberta Health
Services or the
surveillance unit of
Alberta Health and
Wellness
Quebec Regional public health  Provincial public health Guideline 2005 Institut de veille Laval University; 1. Evaluation of reported cases Yes—at every stage

agency
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agency; local health or
public health professionals;
provincial cancer registry;
expert advisory committee
consisting of medical and
public health professionals

and toxicologists; provincial

ministry of environment;

provincial ministry of labour

sanitaire (France),
now part of the

Agence nationale
de santé publique

US CDG;
Netherlands;
New Zealand

2. Validation of cases and environmen-
tal exposure

3. In-depth descriptive study

4. Additional epidemiological work

Continued on the following page
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TABLE 1 (continued)
Characteristics of investigation procedures into suspected cancer clusters and methodologies by Canadian jurisdiction (n = 9)

Y] Lead investigating Other agenCIe.s and actf) s Document Year Procedural Other guldell’nes Steps defined as part of the Risk communication
SUESEC o agency LB AL e type consulted  produced authoring agency LG L procedure included in procedure
the investigation procedures
Manitoba Medical officer of Provincial cancer agency; Guideline 2015 Regional health US CDC; Alberta 1. Primary evaluation and information  Yes—at some stages
health from the provincial cancer registry; authority guidelines intake
regional health provincial ministry of 2. Primary evaluation and assessment
authority health; provincial ministry of information
of labour 3. Secondary evaluation and analysis
of data
4. Determine feasibility of epidemio-
logical study
5. Conduct epidemiological study
Saskatchewan Provincial cancer Regional medical health Unknown Early 2000s  Saskatchewan US CDC NA NA
agency officer; provincial health Cancer Agency
authority; provincial
ministry of health;
provincial ministry of labour
New Brunswick Cancer department of  Provincial department of No formal NA NA US CDC NA NA
provincial ministry of  environment; communica- protocol or
health and/or Office of tions branch at the guideline
the Chief Medical provincial department of strictly
Officer of Health health; analytics branch at followed
the provincial department
of health; regional medical
health officer
Northwest Territorial Department ~ Academic researchers and/ No formal NA NA US CDC; Alberta  NA NA
Territories of Health and Social or expert scientists from protocol or guidelines
Services other provinces; PHAC field  guideline
epidemiologist; local strictly
clinician followed
Canada PHAC’s Canadian Field Provincial or territorial No formal NA NA US CDC NA NA
Epidemiology Program  ministry of health; chief protocol or
medical health officer from  guideline
province or territory; strictly
provincial, territorial, followed

regional and/or local health
authority

Abbreviations: NA, not available; PHAC, Public Health Agency of Canada; US CDC, United States Centers for Disease Control and Prevention.
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How suspected cancer clusters

TABLE 2
Characteristics of suspected cancer cluster investigations, by interview with Canadian public health officials (n = 13)

Environmental or

Involvement of officials

Perceived public satisfaction

Need for ongoing

Interview Jurisdiction Frequency of reports occupational hazards trained in risk communi- with response to report outreach or monitor-
were reported . . q et
suspected cation of cluster ing after investigation
1 Ontario Citizen reported to local public Less than annual Yes Yes Generally positive No
health department
2 Ontario Citizen reported to local public Less than annual Yes Yes Positive and negative No
health department; employer
reported to local medical officer
of health
B Ontario Citizen reported to local public Less than annual Yes Yes—through other Positive and negative No
health department; employer dovernment agencies or
reported to local medical officer departments
of health
4 Ontario Citizen reported to local public Less than annual Yes Yes—through other Generally negative Yes
health department government agencies
or departments
5 Manitoba Health care professional reported  Annual Yes No or not known Generally positive No
to provincial cancer agency;
employer reported to provincial
cancer agency; First Nations
community reported to regional
medical officer of health
6 Manitoba Citizen reported to regional Annual Yes No or not known Positive and negative No
medical officer of health
7 Alberta Citizen reported to provincial Annual Yes Yes—through other Positive and negative Yes
authority for health service dovernment agencies or
delivery; citizen reported to departments
regional medical officer of health;
health care professional reported
to provincial ministry of health;
provincial authority for health
service delivery reported to
provincial ministry of health;
employer reported to provincial
ministry of health
8 British Columbia Citizen reported through online Annual Yes No or not known Positive and negative No
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form to provincial cancer agency;
citizen reported to provincial
ministry of health; citizen
reported to regional medical
officer of health

Continued on the following page
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TABLE 2 (continued)
Characteristics of suspected cancer cluster investigations, by interview with Canadian public health officials (n = 13)

Environmental or Involvement of officials Perceived public satisfaction Need for ongoing
Interview Jurisdiction e R I ES S Frequency of reports occupational hazards  trained in risk communi- with response to report outreach or monitor-
were reported . . . s
suspected cation of cluster ing after investigation
9 Saskatchewan Citizen reported to regional Annual Yes Yes—through other Generally positive No
medical officer of health; citizen government agencies or
reported to health care departments
professional
10 Quebec Health care professional reported  Less than annual Yes Yes Generally negative Yes
to regional public health agency;
employer reported to regional
public health agency
11 New Brunswick? Citizen requested information; Never; respond to No No or not known N/A N/A
health care professionals general requests for
requested information; news information on cancer
media requested information on an annual basis
12 Northwest Citizen reported to local health Less than annual Yes Yes—through nongovern-  Positive and negative Yes
Territories authorities; local clinician mental organizations
reported to territorial ministry of
health; cluster discovered during
routine surveillance of cancer
data by territorial health ministry
13 Canada Provincial or territorial or Less than annual Yes No or not known Generally positive Yes

regional lead of investigating
agency reported to PHAC

Abbreviations: N/A, not applicable; PHAC, Public Health Agency of Canada.

2 Investigators noted they had never launched an investigation and had never taken action beyond responding to a citizen’s concerns about cancer with public education.
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citizens brought forward the majority of
inquiries surrounding cancer clusters due
to concerns about local cancer cases.
However, an official interviewed in one
province, Quebec, identified clinicians
and employers as the most frequent initia-
tors of cancer cluster reports. All officials
had been involved in the large-scale inves-
tigation of at least one suspected cancer
cluster in their province or territory over
the course of their career. In five inter-
views, officials stated they received
requests to investigate reports of cancer
clusters on an annual basis, whereas in
seven interviews, officials reported that
they received requests less frequently.
Officials interviewed in one province, New
Brunswick, had never received a report
of a cancer cluster but had frequently
responded to more general inquiries about
cancer rates from the public and other
stakeholders that were not necessarily tied
to a specific geographic location or
timeline.

All officials interviewed confirmed that
environmental or occupational exposures
were suspected and assessed in at least
one of the reported cancer clusters they
had investigated. In five interviews, offi-
cials stated they either did not have staff
trained in risk communication or were not
aware of any such training. In three inter-
views, officials stated they had direct
access to staff with risk communication
training, while in five interviews, officials
stated they had occasional access to this
expertise through other governmental or
nongovernmental agencies. Officials in
four interviews perceived an overall posi-
tive response from the public after
responding to reports of a cancer cluster,
while in eight others, officials perceived
either a mostly negative response or a mix
of positive and negative responses from
the public. In five interviews, officials
cited the need for ongoing community
outreach after they finished investigating
a suspected cancer cluster because either
the community had requested further
monitoring of cancer incidence rates or
public health officials were gathering
more data to observe trends.

Communication approaches

The primary themes that emerged from
our interviews with Canadian public
health officials regarding communication
approaches and challenges encountered
while investigating reports of cancer clus-
ters are summarized in Table 3. Officials
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in eight interviews stated that the main
messages communicated during and after
investigating a suspected cancer cluster
consisted of explanations of the difference
between observed versus expected cancer
incidence rates and explaining various
risk factors that are associated with
increased rates of cancer (e.g. sun expo-
sure, smoking, etc.). Officials in three
interviews also discussed communicating
with citizens why their agency was or was
not pursuing further action investigating
the report of a cancer cluster as a primary
theme.

All officials interviewed identified the
local community members and other gov-
ernment agencies as key stakeholders to
communicate with about the progress of
an investigation; however, there was less
agreement about the importance of com-
municating with other stakeholders. In
just over half of the interviews, officials
identified local elected officials (e.g. city
councillors, members of parliament, etc.)
as key communication stakeholders, whereas
the news media, employers and nongov-
ernmental organizations were identified
less frequently (in 23%, 23% and 8% of
interviews, respectively).

In most interviews, officials perceived the
biggest challenges with communicating
risk to citizens to be as a result of the
complexity of information related to sta-
tistics and cancer rates (77%), due to
issues addressing public perceptions of
cancer risk (77%) and due to difficulties
with crafting effective messages on risk
(70%). Another challenge to communicat-
ing risk effectively identified in three
interviews included language barriers and
special cultural considerations when com-
municating with citizens whose mother
tongue was not one of Canada’s two offi-
cial languages (i.e. English and French) or
with recent immigrants to Canada. In
most interviews, officials saw the main
purpose of conducting risk communica-
tion while investigating a suspected can-
cer cluster as a way to educate the public
on cancer (85%). Other goals of risk com-
munication identified less frequently in
the interviews included promoting changes
to health behaviours (38%), addressing
public concerns (38%) and improving
public perceptions of government trans-
parency (23%).

When discussing specific approaches to
disseminating information and communi-
cating results with stakeholders after a

suspected cancer cluster had been investi-
gated, officials discussed the use of
printed text documents (e.g. reports, bro-
chures) and face-to-face interactions with
community members (e.g. town halls,
one-on-one meetings) as the most com-
mon formats of information sharing (85%
and 77%, respectively). In cases where
the suspected cancer cluster was addressed
with a response at an early stage of the
process without necessarily requiring the
launch of a large-scale investigation, offi-
cials in most interviews stated that tele-
phone or email correspondence with the
individual(s) raising the concern was car-
ried out (70%). In six interviews, officials
also discussed presenting results from the
investigation of a reported cancer cluster
using visual tools (e.g. PowerPoint) to
stakeholders.

The officials interviewed had mixed expe-
riences when it came to leveraging the
news media as information disseminators
while investigating reports of a cancer
cluster. The media’s role in assisting with
information sharing during the investiga-
tion was perceived as positive by officials
in six interviews, some of whom dis-
cussed collaborating with local news
media to report on the results of their
investigations. However, in seven inter-
views, officials said the media played
either a negative or neutral role in sharing
information about investigating suspected
cancer clusters.

Discussion

Despite past concerns raised about their
overall value in other jurisdictions,® we
found that cancer cluster investigations
are regularly undertaken by Canadian
public health officials for the purposes of
educating the public about cancer and
exploring whether observed incidences of
cancer in a community occur at levels that
are higher than expected. While these
goals were found to be consistent across
Canada, the investigation procedures var-
ied considerably across the provinces and
territory included in this study. In the
absence of national cancer cluster guide-
lines, each Canadian jurisdiction has
taken a different approach to investigating
clusters, whereby some have produced
their own guidelines and others have
opted mostly to follow the US CDC’s
procedures.

This patchwork of approaches has resulted
in little procedural consistency for carrying
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TABLE 3

Primary themes from interviews with Canadian public health officials about communication approaches
and challenges during cancer cluster investigations (n = 13)

Topic

Themes

Number of interviews with
theme present (%)

Main messages communicated to community during/after investigation

Key stakeholders for communication

Challenges communicating risk

Purpose of risk communication

Communication formats used to share results or investigation conclusions

Role of the media in information sharing

Cancer risk factors

Why pursuing investigation or why not

Citizens/community

Other government agencies or ministries

Local elected officials
Employers

News media

Nongovernmental organizations

Complexity of information

Addressing public perceptions of risk

Crafting messages on risk

Language and/or cultural considerations

Public education
Health behaviour change
Address public concerns

Improve transparency

Face-to-face
Telephone or email
Presentations

Positive role

Negative role

Neutral

Observed vs. expected incidence rates

Printed texts (e.g. reports, brochures)

8 (62%)
8 (62%)
3 (23%)
13 (100%)
13 (100%)
7 (54%)
3 (23%)
3 (23%)
1(8%)
10 (77%)
10 (77%)
9 (70%)
3 (23%)
11 (85%)
5 (38%)
5 (38%)
3 (23%)
11 (85%)
10 (77%)
9 (70%)
6 (46%)
6 (46%)

5 (38%)
2 (15%)

out investigations into reports of cancer
clusters in Canadian communities, which
can generate confusion among investiga-
tors regarding which guidelines to follow
and how to effectively respond. Indeed,
one participant we spoke to described
having to pose questions through an email
listserv to find out what guidelines were
commonly used in their own jurisdiction
and to informally gather advice from other
epidemiologists regarding cluster investi-
gation best practices.

The establishment of pan-Canadian guide-
lines in cooperation with all Canadian
provinces and territories could therefore
make the process of responding to reports
of cancer clusters more consistent across
and within Canadian jurisdictions, and
would especially benefit jurisdictions
without clear procedures or guidelines in
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place. Pan-Canadian guidelines could also
delineate the specific duties of investiga-
tors and what skills and expertise they are
likely to require, which would benefit
jurisdictions where lead investigators
have not been identified by eliminating
some of the current guesswork around
which agencies and individuals should be
tasked with investigating suspected can-
cer clusters in each Canadian jurisdiction.

In addition, the approaches used by
Canadian officials to investigate suspected
cancer clusters (wherever guidelines were
used) did not always appear to make use
of evidence-based procedural best prac-
tices. For example, although it is widely
known that the public’s interest in cancer
clusters is highly influenced by perceived
environmental hazards and harmful expo-
sures,’ only one jurisdiction included

498

environmental exposure validation as a
defined action in their investigation proto-
col. Further, only three jurisdictions
explicitly specified a step for examining
the feasibility of an epidemiological study
of the reported cancer cluster as a part of
their procedural guidelines. This is sur-
prising, given the increasing reluctance of
officials to pursue large-scale epidemio-
logical studies of most suspected cancer
clusters—except for those that meet spe-
cific criteria to warrant an investigation—
due to limited time and resources.**

Interestingly, despite most officials having
identified information on cancer risk fac-
tors as a primary message communicated
during the course of investigations, only a
third of the Canadian jurisdictions we
studied included risk communication at
every step of their investigation protocols.
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Therefore, establishing pan-Canadian can-
cer cluster guidelines could benefit public
health officials, as well as members of the
community where the concern originated,
by encouraging a more widespread adop-
tion of procedural best practices sur-
rounding risk communication and other
initiatives that may improve the public’s
understanding of cancer.

However, the case for pan-Canadian can-
cer cluster guidelines goes beyond achiev-
ing procedural uniformity and aiding
officials in jurisdictions where guidelines
are either lacking or do not currently exist;
they would also allow investigators to
count and compare reported cancer clus-
ters across all Canadian jurisdictions, a
practice which is currently hampered by
large discrepancies in how cluster con-
cerns are documented and which inqui-
ries are escalated. For example, one
participant we spoke to noted that they
did not investigate reports of cancer clus-
ters until each individual case (within the
suspected cluster) made contact with the
investigator to confirm their diagnosis so
that the investigator could determine
whether the consistent case definition cri-
terion had been met. In other jurisdic-
tions, complaints of clusters were validated
through a crude assessment of observed
versus expected rates in the area of inter-
est. Establishing pan-Canadian guidelines
that outline a consistent approach for vali-
dating reports of cancer clusters would
help illuminate whether differences in the
number of clusters that get investigated in
Canadian jurisdictions were due to a true
difference in the number of reported clus-
ters requiring investigation, or due to dif-
ferences in the way officials were
responding to the reported clusters.

Finally, there are two significant scenarios
in which pan-Canadian guidelines for can-
cer clusters would be beneficial due to
federal jurisdiction over health matters.
The first involves clusters arising in
Indigenous communities, where provin-
cial and federal jurisdictional ambiguities
remain and the need for national policy
frameworks on health matters has previ-
ously been raised beyond cancer clus-
ters.” The second involves clusters for
which a cross-boundary environmental
exposure is suspected either across two
provinces or across the Canada-US bor-
der,”® whereby the federal government
would also have jurisdiction over such
matters.
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Our study also brought to light some
experiences of cancer cluster investigators
that were shared across Canadian jurisdic-
tions. There was considerable agreement
among the public health officials inter-
viewed regarding the challenges they
faced in communicating risk to stakehold-
ers, which included communicating com-
plex statistical information and addressing
the public’s perceptions of high risks to
health from environmental hazards. These
challenges suggest that public health offi-
cials would benefit greatly from more sup-
port from specialized communications
staff with this type of training. Indeed,
these findings are consistent with those
from a survey of US state health depart-
ments conducting cancer cluster investi-
gations, in which 75% of states indicated
they would benefit from more resources in
risk communication.” However, most of
the officials we interviewed said they had
no direct access to staff trained in risk
communication in their department.
Fortunately, best practices for risk com-
munication have been widely pub-
lished;**3° however, in the absence of a
cross-Canadian, cluster-reporting data-
base with investigation resources that are
easily accessible to public health officials
alongside procedural guidelines, investi-
gators may be missing out on a useful tool
for conducting risk communication more
effectively and cohesively.

A type of national cancer cluster-report-
ing database called the Cancer Cluster
Public Inquiry Triage System, as well as
an electronic listserver, were established
by the US CDC’s National Center for
Environmental Health (NCEH) in 2002.
The database was developed to track the
public’s cancer cluster concerns and
improve information sharing between fed-
eral, state and local public health agencies
by providing a mechanism to share exper-
tise and scientific methods.® A similar
Canadian cluster-reporting database could
be used to establish a platform for federal,
provincial and local investigators to share
knowledge and best practices about
responding to initial reports of clusters.
The database could be especially benefi-
cial to more junior investigators by pro-
viding them with a network of senior
experts to consult on cancer cluster inves-
tigative methodologies, should a full-scale
cluster investigation be warranted once
initial concerns are validated and other
criteria established by the investigators
are met.

Additionally, this kind of database would
offer Canadian public health officials an
opportunity to study patterns of citizen
expressions of concerns about cancer and
particular hazards. Analyzing these com-
plaints could help officials identify which
communities would benefit the most from
education campaigns about cancer and
cancer risk factors and could supply citi-
zens with valuable information on specific
cancers or local hazards. For example, the
US NCEH used their database to study
which types of cancers were most fre-
quently cited by cluster inquirers, to
inform their development of additional
educational tools.® In a recent survey,
approximately half of US states were
found to regularly report cancer inquiries
as a part of the tracking program.* In
other jurisdictions, regulators have lever-
aged databases containing data on com-
plaints about hazardous exposures to
direct efforts towards targeted exposure
assessment studies and improve the man-
agement of exposure risks.*

Another interesting finding from this work
was the agreement found among public
health officials interviewed regarding the
primary purpose of risk communication
as a means to conduct public education
on cancer risk. While this is an important
objective of any public health agency dur-
ing routine activities, this goal may fall
short in addressing the expectations of a
citizen reporting a cancer cluster, whose
primary objective is to seek answers for
an unexplained pattern of cancer diagno-
ses. Other research has found that when a
cluster investigation does not confirm the
presence of a statistically significant excess
in cancer, concerned citizens often persist
in believing that the cluster of cancer
cases cannot be random, largely due to a
lack of trust in public health experts.*

Therefore, addressing public concerns about
the perceived threat and maintaining trust
and credibility ought to be a primary goal
of risk communication during an investi-
gation and may require a different com-
munications approach compared to one
that centres on education alone. In fact,
one official interviewed observed that
being transparent with citizens about
what steps were taken to come to the
decision on whether to investigate their
concerns or not contributed to the overall
positive response they received from local
community members, despite the investi-
gation not progressing to a full epidemiolog-
ical study to identify the causes of cancer.
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Thus, rather than trying to identify a can-
cer cluster based on a small number of
cases that are typically too limited for an
informative statistical analysis, public
health experts would do better to divert
resources towards addressing public con-
cerns about cancer. Indeed, Rothman
commented that “responding to reports of
perceived clusters is to assuage commu-
nity anxiety about environmental prob-
lems. The investigation of cluster reports
can thus serve both social and scientific
ends, and might be seen more construc-
tively as a social service than as a scien-
tific activity.”3p14

Using face-to-face, two-way communica-
tion approaches to deliver the findings of
an investigation into a suspected cancer
cluster has also been found to be an effec-
tive way to reduce tensions and address
concerns,’® a view that was echoed by
most of the officials interviewed in this
work. Therefore, this method for commu-
nicating with public stakeholders should
be considered over other communication
formats, though it may require some extra
training or resources targeted towards
community engagement.

Investigators should assess the desire for
face-to-face communication among the
inquirer(s) and the feasibility of incorpo-
rating these approaches.’” Feasibility will
depend on the time required to tailor mes-
saging to a community’s needs and the
costs of facilitating discussions that may
occur in person (e.g. townhall) or those
that occur increasingly on virtual plat-
forms (e.g. Zoom meetings). Interestingly,
one interviewee discussed seeing notice-
able improvements in public trust after
hiring an external, nongovernmental orga-
nization to coordinate in-person meetings
to share information and lead discussions
with community members during a sus-
pected cancer cluster investigation, such
that public health officials were partici-
pants in the discussion with local commu-
nity members rather than leading the
conversation. This kind of approach is
rooted in participatory communication
theory surrounding horizontal models of
communication®® and should continue to
be explored by public health officials con-
ducting work with community stakehold-
ers as a way to foster trust with local
community members.

Strengths and limitations

This is the first study to explore cluster
investigation practices for noncommunicable
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diseases by public health agencies and
officials across Canada. The broad regional
coverage of procedural practices that was
captured using both a thematic analysis of
expert interviews and a content analysis
of text documents should be viewed as a
major strength of a study of this kind.

Still, this study has some important limita-
tions. Firstly, although we attempted to
obtain a diverse sample of participants
with various experiences conducting can-
cer cluster investigations across Canada,
we did not interview an exhaustive list of
public health officials who have investi-
gated every cluster. Our participant
recruitment approach instead centred on
collecting detailed perspectives from a
smaller sample of key experts. Another
limitation of this study includes the chal-
lenges associated with comparing jurisdic-
tions within and outside of Canada where
public health agencies and departments
vary widely with respect to their organiza-
tion, administration of duties and resources.
Future research examining the strengths
and weaknesses of investigation approaches
in various jurisdictions globally could pro-
vide more context for comparisons. In
addition, it is possible that responses from
other investigators in each province/terri-
tory could have differed depending on the
scope of knowledge and experience of the
public health official interviewed. How-
ever, the experiences of officials inter-
viewed in this study still provide a
snapshot of the common challenges likely
encountered by officials investigating can-
cer clusters in many other jurisdictions.

Conclusion

In summary, although this work has dem-
onstrated the usability and accessibility of
the CDC’s cancer cluster guidelines as a
great resource internationally, it has also
highlighted some benefits of establishing
pan-Canadian guidelines for investigating
reports of cancer clusters. Pan-Canadian
guidelines would not only improve proce-
dural consistency across local and provin-
cial/territorial agencies and address
important discrepancies in public health
practices when responding to inquiries
around suspected cancer clusters in
Canada, but they are also warranted in
situations in which the federal govern-
ment already has jurisdiction over envi-
ronmental health matters. Furthermore,
achieving greater consistency in approaches
across Canadian jurisdictions through the
establishment of pan-Canadian guidelines

would allow investigators to draw com-
parisons across cancer cluster responses
from different provinces and territories
and facilitate evaluations of the proce-
dures adopted.

This study also identified the benefits of
developing a Canadian database for clus-
ters to serve as a reporting system to track
citizen concerns and as a resource sharing
platform for health officials responding to
reports of clusters. Such a database would
also help local, provincial and federal
agencies carry out public health education
to supply valuable information in response
to citizen inquiries about cancer clusters,
and might also address some citizen con-
cerns around cancer without necessitating
the launch of cluster investigations that
are unlikely to reveal any definitive
answers around the suspected causes of
cancers. However, public education is car-
ried out most effectively when health offi-
cials responding to community concerns
have the necessary skills and training in
risk communication, which appears to be
a key challenge area among the officials
we interviewed.

Furthermore, for the rare instances in
which cluster investigators proceed beyond
the initial stages of a cluster response and
towards a more formal investigation, we
have proposed, based on the views
expressed by the public health officials
we spoke to, that investigators consider
face-to-face, participatory communication
approaches when feasible. Leveraging
participatory communication practices
during this investigative phase may
improve engagement with the public
when delivering findings from the investi-
gation and, importantly, may help officials
manage the community’s expectations
around the results of investigations with
an open and transparent dialogue. Since
many citizens report suspected cancer
clusters in the hope of uncovering answers
about the cause of their diagnosis or that
of a loved one, the inability of most clus-
ter investigations to meet these expecta-
tions ought to be a key fact communicated
honestly with concerned citizens from the
moment that investigators respond to a
cluster inquiry.
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Release notice

Impact of COVID-19 in adults with chronic conditions:
Emergency department visits

The Public Health Agency of Canada is pleased to announce the release of the fact sheet Impact of COVID-19 in adults with chronic
conditions: Emergency department visits.

Based on data from the National Ambulatory Care Reporting System and the Discharge Abstract Database, this fact sheet describes
the demographics, health characteristics and outcomes of adults (aged 20 years and over) on their first documented emergency
department visit (EDV) in Canada with a confirmed or suspected COVID-19 diagnosis, between January 1, 2020, and March 31, 2021.

Relationships between severe EDV outcomes (i.e. admission, transfer to an acute care facility or death) and sex, age and selected
chronic conditions are also examined.

Key highlights
e Approximately 1 in 4 adults (aged 20 + years) visiting emergency departments with COVID-19 experienced a severe outcome.

e Adults experiencing a severe outcome were more likely to be male (55.6% vs. 47.7%) and older (average age 67 years vs.
47 years) compared to adults with other outcomes.

* The percentage of adults experiencing a severe outcome increased with age from 5.7% for those aged 20 to 34 years to 69.1%
for those aged 80 + years.

Adults experiencing a severe outcome were more likely to have one or more of 18 chronic conditions compared to adults with
other outcomes (49.1% vs. 13.9%).

Having more chronic conditions was associated with an increased risk of severe outcome: from 15.7% for adults with none of
the 18 identified chronic conditions to 71.1% for adults with 4 or more chronic conditions.

For more information, visit the Canada.ca website at: www.canada.ca/en/public-health/services/diseases/coronavirus-disease-covid-19
epidemiological-economic-research-data/impact-covid-19-adults-chronic-conditions-emergency-department-visits.html.
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