https://doi.org/10.24095/hpcdp.42.11/12.03

Original quantitative research

Perceptions of and adherence to early COVID-19-related
restrictions and associations with substance use

among youth in Canada

Isabella Romano, BSc (1,2); Karen A. Patte, PhD (3); Margaret de Groh, PhD (2); Ying Jiang, MD, MSc (2);

Scott T. Leatherdale, PhD (1)

This article has been peer reviewed.
(Published online 14 September 2022)

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.
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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
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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
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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.
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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.

Acknowledgements

The COMPASS study has been supported
by a bridge grant from the Canadian
Institutes of Health Research (CIHR)
Institute of Nutrition, Metabolism and
Diabetes (INMD) through the “Obesity—
Interventions to Prevent or Treat” priority
funding awards (OOP-110788; awarded to
SL); an operating grant from the CIHR
Institute of Population and Public Health

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




(IPPH) (MOP-114875; awarded to SL); a
CIHR project grant (PJT-148562; awarded
to SL); a CIHR bridge grant (PJT-149092;
awarded to KP/SL); a CIHR project grant
(PJT-159693; awarded to KP); a research
funding arrangement with Health Canada
(#1617-HQ-000012; contract awarded to
SL); and a CIHR-Canadian Centre on
Substance Abuse (CCSA) team grant (OF7
B1-PCPEGT 410-10-9633; awarded to SL).
The COMPASS-Quebec project addition-
ally benefits from funding from the
Ministere de la Santé et des Services
sociaux of the province of Quebec, and
the Direction régionale de santé publique
du CIUSSS de la Capitale-Nationale. IR is
supported by the Applied Research
Division, Health Promotion and Chronic
Disease Prevention Branch, at the Public
Health Agency of Canada through the
Federal Student Work Experience Program.

Conflicts of interest

There are no conflicts of interest to declare.

Scott T. Leatherdale is an Associate
Scientific Editor with the HPCDP Journal,
but has recused himself from the review
process for this paper.

Authors’ contributions and
statement

IR planned the methodology, conducted
the formal analysis, interpreted the results
and drafted the manuscript. STL concep-
tualized the COMPASS study, acquired
funding, managed resources, provided
supervision for the host study and corre-
sponding data in this manuscript, and
revised the manuscript for critical intellec-
tual content. MDG and YJ provided super-
vision for the analyses and revised the
manuscript  for critical intellectual
content.

The content and views expressed in this
article are those of the authors and do not
necessarily reflect those of the Government
of Canada.

References

1. Ennett ST, Bauman KE, Hussong A, et
al. The peer context of adolescent
substance use: findings from social
network analysis. J Res Adolesc.

2006;16(2):159-86. https://doi.org/10
.1111/j.1532-7795.2006.00127.x

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

Wesche R, Kreager DA, Lefkowitz ES.

Sources of social influence on adoles-

cents’ alcohol use. J Res Adolesc.

2019;29(4):984-1000. https://doi.org
10.1111 /jora.12439

Lipari RN. Trends in adolescent subs-
tance use and perception of risk from
substance use. In: The CBHSQ report.
Rockville (MD): Substance Abuse and
Mental Health Services Administration;
2013. Available from: https://www
.ncbi.nlm.nih.gov/books/NBK385059

Steinberg L. A social neuroscience
perspective on adolescent risk-taking.
Dev Rev. 2008;28(1):78-106. https://
doi.org/10.1016/j.dr.2007.08.002

Reniers RL, Murphy L, Lin A, Bartolomé
SP, Wood SJ. Risk perception and
risk-taking behaviour during adoles-
cence: the influence of personality
and gender. PLoS One. 2016;11(4):
e0153842. https://doi.org/10.1371
journal.pone.0153842

Op de Macks ZA, Bunge SA, Bell ON,
Kriegsfeld LJ, Kayser AS, Dahl RE.
The effect of social rank feedback on
risk taking and associated reward
processes in adolescent girls. Soc Cogn
Affect Neurosci. 2017;12(2):240-50.
https://doi.org/10.1093 /scan/nsw125

Dumas TM, Ellis W, Litt DM. What
does adolescent substance use look
like during the COVID-19 pandemic?
Examining changes in frequency,
social contexts, and pandemic-related
predictors. J Adolesc Health. 2020;
67(3):354-61. https://doi.org/10.1016
j.jadohealth.2020.06.018

Leatherdale ST, Bélanger RE, Gansaonré
RJ, et al. Examining the impact of the
early stages of the COVID-19 pande-
mic period on youth cannabis use:
adjusted annual changes between the
pre-COVID and initial COVID-lockdown
waves of the COMPASS study. BMC
Public Health. 2021;21:1181. https://
doi.org/10.1186/s12889-021-11241-6

Romano I, Patte KA, de Groh M, et al.
Substance-related coping behaviours
among youth during the early months
of the COVID-19 pandemic. Addict
Behav Rep. 2021;14:100392. https://
doi.org/10.1016/j.abrep.2021.100392

10.

11.

12.

13.

14.

15.

16.

17.

Layman HM, Thorisdottir IE,
Halldorsdottir T, Sigfusdottir 1D,
Allegrante JP, Kristjansson AL. Sub-
stance use among youth during the
COVID-19 pandemic: a systematic
review. Curr Psychiatry Rep. 2022;
24(6):307-24. https://doi.org/10.1007
§11920-022-01338-z

Pelham III WE, Tapert SF, Gonzalez
MR, et al. Early adolescent substance
use before and during the COVID-19
pandemic: a longitudinal survey in
the ABCD Study Cohort. J Adolesc
Health. 2021;69(3):390-7. https://doi
.org/10.1016/j.jadohealth.2021.06.015

Miech R, Patrick ME, Keyes K,
O’Malley PM, Johnston L. Adolescent
drug use before and during U.S.
national COVID-19 social distancing
policies. Drug Alcohol Depend. 2021;
226:108822. https://doi.org/10.1016
j.drugalcdep.2021.108822

Liang L, Ren H, Cao R, et al. The
effect of COVID-19 on youth mental
health. Psychiatr Q. 2020;91(3):841-
52. https://doi.org/10.1007 /s11126-020
-09744-3

Fendrich M, Becker J, Park C, Russell
B, Finkelstein-Fox L, Hutchison M.
Associations of alcohol, marijuana,
and polysubstance use with non-
adherence to COVID-19 public health
guidelines in a US sample. Subst
Abus. 2021;42(2):220-6. https://doi
.org/10.1080/08897077.2021.1891603

Bacque Dion C, Bélanger R, Leatherdale
ST, Haddad S. Adolescents’ adoption
of COVID-19 preventive measures
during the first months of the pande-
mic: what led to early adoption?
Health Promot Chronic Dis Prev Can.
2021;41(12):423-30.  https://doi.org
10.24095/hpcdp.41.12.03

Hills S, Eraso Y. Factors associated
with non-adherence to social distan-
cing rules during the COVID-19 pan-
demic: a logistic regression analysis.
BMC Public Health. 2021;21(1):352.
https://doi.org/10.1186/s12889-021
-10379-7

Yang XY, Gong RN, Sassine S, et al.
Risk perception of COVID-19 infec-
tion and adherence to preventive
measures among adolescents and
young adults. Children. 2020;7(12):311.

https://doi.org/10.3390/children7120311

Health Promotion and Chronic Disease Prevention in Canada

Research, Policy and Practice



https://doi.org/10.1111/j.1532-7795.2006.00127.x
https://doi.org/10.1111/j.1532-7795.2006.00127.x
https://doi.org/10.1111/jora.12439
https://doi.org/10.1111/jora.12439
https://www.ncbi.nlm.nih.gov/books/NBK385059/
https://www.ncbi.nlm.nih.gov/books/NBK385059/
https://doi.org/10.1016/j.dr.2007.08.002
https://doi.org/10.1016/j.dr.2007.08.002
https://doi.org/10.1371/journal.pone.0153842
https://doi.org/10.1371/journal.pone.0153842
https://doi.org/10.1093/scan/nsw125
https://doi.org/10.1016/j.jadohealth.2020.06.018
https://doi.org/10.1016/j.jadohealth.2020.06.018
https://doi.org/10.1186/s12889-021-11241-6
https://doi.org/10.1186/s12889-021-11241-6
https://doi.org/10.1016/j.abrep.2021.100392
https://doi.org/10.1016/j.abrep.2021.100392
https://doi.org/10.1007/s11920-022-01338-z
https://doi.org/10.1007/s11920-022-01338-z
https://doi.org/10.1016/j.jadohealth.2021.06.015
https://doi.org/10.1016/j.jadohealth.2021.06.015
https://doi.org/10.1016/j.drugalcdep.2021.108822
https://doi.org/10.1016/j.drugalcdep.2021.108822
https://doi.org/10.1007/s11126-020-09744-3
https://doi.org/10.1007/s11126-020-09744-3
https://doi.org/10.1080/08897077.2021.1891603
https://doi.org/10.1080/08897077.2021.1891603
https://doi.org/10.24095/hpcdp.41.12.03
https://doi.org/10.24095/hpcdp.41.12.03
https://doi.org/10.1186/s12889-021-10379-7
https://doi.org/10.1186/s12889-021-10379-7
https://doi.org/10.3390/children7120311

18.

19.

20.

21.

22.

23.

24.

25.

Health Promotion and Chronic Disease Prevention in Canada

Aerts C, Revillaid M, Duval L, et al.
Understanding the role of disease
knowledge and risk perception in
shaping preventive behavior for selec-
ted vector-borne diseases in Guyana.
PLoS Negl Trop Dis. 2020;14(4):
e0008149. https://doi.org/10.1371
journal.pntd.0008149

Kim JS, Choi JS. Middle East respi-
ratory syndrome-related knowledge,
preventive behaviours and risk per-
ception among nursing students
during outbreak. J Clin Nurs. 2016;
25(17-18):2542-9. https://doi.org/10
.1111/jocn.13295

Hawke LD, Hayes E, Darnay K,
Henderson J. Mental health among
transgender and gender diverse
youth: an exploration of effects during
the COVID-19 pandemic. Psychol Sex
Orientat Gend Divers. 2021;8(2):180-
7. https://doi.org/10.1037 /sgd0000467

Fish JN, Mclnroy LB, Paceley MS, et
al. “I'm kinda stuck at home with
unsupportive parents right now”:
LGBTQ youths’ experiences with
COVID-19 and the importance of
online support. J Adolesc Health.

2020;67(3):450-2. https://doi.org/10
.1016/j.jadohealth.2020.06.002

Leatherdale ST, Brown KS, Carson V,
et al. The COMPASS study: a longitu-
dinal hierarchical research platform
for evaluating natural experiments
related to changes in school-level pro-
grams, policies and built environment
resources. BMC Public Health. 2014;
14:331. https://doi.org/10.1186/1471
-2458-14-331

Reel B, Battista K, Leatherdale ST.
COMPASS protocol changes and
recruitment for online survey imple-
mentation during the COVID-19 pan-
demic. Technical Report Series, 7(2).
Waterloo (ON): University of Waterloo;
2020. 12 p.

Qualtrics XM survey software. Provo
(Utah): Qualtrics; 2005.

Wong SL, Shields M, Leatherdale S,
Malaison E, Hammond D. Assessment
of validity of self-reported smoking
status. Health Rep. 2012;23(1):47-53.

Research, Policy and Practice

26. Elton-Marshall

27.

28.

29.

30.

31.

32.

33.

34.

T, Leatherdale ST,
Manske SR, Wong K, Ahmed R,
Burkhalter R. Research methods of
the Youth Smoking Survey (YSS).
Chronic Dis Inj Canada. 2011;32(1):
47-54.

Buja A, Mortali C, Mastrobattista L,
et al. Pathways connecting socioeco-
nomic variables, substance abuse and
gambling behaviour: a cross-sectional
study on a sample of Italian high-
school students. BMJ Open. 2019;
9(11):e031737. https://doi.org/10.1136
bmjopen-2019-031737

SAS Institute Inc. SAS version 9.4.
Cary (NC): SAS Institute Inc; 2016.

Thunstrom L, Newbold SC, Finnoff
DC, Ashworth M, Shogren J. The
benefits and costs of using social dis-
tancing to flatten the curve for
COVID-19. J Benefit-Cost Anal. 2020;
11(2):179-95. https://doi.org/10.1017
/bca.2020.12

Cannabis Act. S.C. 2018, c. 16. Ottawa
(ON): Minister of Justice Canada;
2018. Available from: https://laws
-lois.justice.gc.ca/PDF/C-24.5.pdf

Johnston LD, Bachman JG, O’Malley
PM. Monitoring the future: question-
naire responses from the nation’s
high school seniors, 2011. Ann Arbor
(MI): University of Michigan, Institute
for Social Research; 2013.

Creswell KG, Chung T, Clark DB,
Martin CS. Solitary cannabis use in
adolescence as a correlate and predic-
tor of cannabis problems. Drug Alcohol
Depend. 2015;156:120-5. https://doi
.0rg/10.1016/j.drugalcdep.2015.08.027

Weiss B, Nguyen T, Trung L, Ngo V,
Lau A. Tobacco smoking and antiso-
cial deviance among Vietnamese,
Vietnamese-American, and European-
American Adolescents. J Abnorm Child
Psychol. 2019;47(1):59-69. https://
doi.org/10.1007/s10802-018-0416-8

Holliday E, Gould TJ. Nicotine, ado-
lescence, and stress: a review of how
stress can modulate the negative
consequences of adolescent nicotine
abuse. Neurosci Biobehav Rev. 2016:
65:173-84. https://doi.org/10.1016/j
.neubiorev.2016.04.003

488

35.

36.

37.

38.

39.

40.

41.

42.

Oosterhoff B, Palmer CA, Wilson J,
Shook N. Adolescents’ motivations to
engage in social distancing during the
COVID-19 pandemic: associations with
mental and social health. J Adolesc
Health. 2020;67(2):179-85. https://doi
.org/10.1016/j.jadohealth.2020.05.004

Saurabh K, Ranjan S. Compliance
and psychological impact of quaran-
tine in children and adolescents due
to Covid-19 pandemic. Indian J
Pediatr. 2020;87(7):532-6. https://doi
.org/10.1007/s12098-020-03347-3

Galasso V, Pons V, Profeta P, Becher

M, Brouard S, Foucault M. Gender
differences in COVID-19 attitudes and

behavior: panel evidence from eight
countries. Proc Natl Acad Sci USA.

2020;117(44):27285-91. https://doi.org
10.1073 /pnas.2012520117

Paramita W, Rostiani R, Winahjoe S,
Wibowo A, Virgosita R, Audita H.
Explaining the voluntary compliance
to COVID-19 measures: an extrapola-
tion on the gender perspective. Glob J
Flex Syst Manag. 2021;22(Suppl 1):1-
18. https://doi.org/10.1007 /s40171
-021-00261-1

Tzur Bitan D, Grossman-Giron A,
Bloch Y, Mayer Y, Shiffman N,
Mendlovic S. Fear of COVID-19 scale:
psychometric characteristics, reliabi-
lity and validity in the Israeli popula-
tion. Psychiatry Res. 2020;289:113100.
https://doi.org/10.1016/j.psychres
.2020.113100

Brouard S, Vasilopoulos P, Becher M.
Sociodemographic and psychological
correlates of compliance with the
COVID-19 public health measures in
France. Can J Polit Sci. 2020;53(2):
253-8. https://doi.org/10.1017/S000
8423920000335

Clark C, Davila A, Regis M, Kraus S.
Predictors of COVID-19 voluntary
compliance behaviors: an internatio-
nal investigation. Glob Transit. 2020;
2:76-82. https://doi.org/10.1016/j.glt
.2020.06.003

Papageorge NW, Zahn MV, Belot M,
et al. Socio-demographic factors asso-
ciated with self-protecting behavior
during the Covid-19 pandemic. J Popul
Econ. 2021;34(2):691-738. https://doi
.org/10.1007/s00148-020-00818-x

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



https://doi.org/10.1371/journal.pntd.0008149
https://doi.org/10.1371/journal.pntd.0008149
https://doi.org/10.1111/jocn.13295
https://doi.org/10.1111/jocn.13295
https://doi.org/10.1037/sgd0000467
https://doi.org/10.1016/j.jadohealth.2020.06.002
https://doi.org/10.1016/j.jadohealth.2020.06.002
https://doi.org/10.1186/1471-2458-14-331
https://doi.org/10.1186/1471-2458-14-331
https://doi.org/10.1136/bmjopen-2019-031737
https://doi.org/10.1136/bmjopen-2019-031737
https://doi.org/10.1017/bca.2020.12
https://doi.org/10.1017/bca.2020.12
https://laws-lois.justice.gc.ca/PDF/C-24.5.pdf
https://laws-lois.justice.gc.ca/PDF/C-24.5.pdf
https://doi.org/10.1016/j.drugalcdep.2015.08.027
https://doi.org/10.1016/j.drugalcdep.2015.08.027
https://doi.org/10.1007/s10802-018-0416-8
https://doi.org/10.1007/s10802-018-0416-8
https://doi.org/10.1016/j.neubiorev.2016.04.003
https://doi.org/10.1016/j.neubiorev.2016.04.003
https://doi.org/10.1016/j.jadohealth.2020.05.004
https://doi.org/10.1016/j.jadohealth.2020.05.004
https://doi.org/10.1007/s12098-020-03347-3
https://doi.org/10.1007/s12098-020-03347-3
https://doi.org/10.1073/pnas.2012520117
https://doi.org/10.1073/pnas.2012520117
https://doi.org/10.1007/s40171-021-00261-1
https://doi.org/10.1007/s40171-021-00261-1
https://doi.org/10.1016/j.psychres.2020.113100
https://doi.org/10.1016/j.psychres.2020.113100
https://doi.org/10.1017/S0008423920000335
https://doi.org/10.1017/S0008423920000335
https://doi.org/10.1016/j.glt.2020.06.003
https://doi.org/10.1016/j.glt.2020.06.003
https://doi.org/10.1007/s00148-020-00818-x
https://doi.org/10.1007/s00148-020-00818-x

43.

44.

45.

46.

47.

48.

49.

50.

Capraro V, Barcelo H. The effect of
messaging and gender on intentions
to wear a face covering to slow down
COVID-19 transmission. J Behav Econ
Pol. 2020;4(S2):45-55.

Hearne BN, Nifio MD. Understanding
how race, ethnicity, and gender shape
mask-wearing adherence during the
COVID-19 pandemic: evidence from
the COVID Impact Survey. J Racial
Ethn Health Disparities. 2022;9(1):
176-83. https://doi.org/10.1007 /540615
-020-00941-1

Raifman MA, Raifman JR. Disparities
in the population at risk of severe
illness from COVID-19 by race/ethni-
city and income. Am J Prev Med.

2020;59(1):137-9. https://doi.org/10
.1016/j.amepre.2020.04.003

Nivette A, Ribeaud D, Murray A, et
al. Non-compliance with COVID-19-
related public health measures among
young adults in Switzerland: insights
from a longitudinal cohort study. Soc
Sci Med. 2021;268:113370. https://
doi.org/10.1016/j.socscimed.2020
.113370

Ontario Ministry of Health. Youth
compliance with COVID-19 public
health measures [Internet]. Toronto
(ON): Government of Ontario; 2020
[cited 2022 Jul 18]. Available from:
https://esnetwork.ca/briefings
youth-compliance-with-covid-19
-public-health-measures

Bonacini L, Gallo G, Scicchitano S.
Working from home and income
inequality: risks of a ‘new normal’
with COVID-19. J Popul Econ. 2021;
34:303-60. https://doi.org/10.1007
500148-020-00800-7

Rojas NL, Sherrit L, Harris S, Knight
JR. The role of parental consent in
adolescent substance use research. J
Adolesc Health. 2008;42(2):192-7.
https://doi.org/10.1016/j.jadohealth
.2007.07.011

White VM, Hill DJ, Effendi Y. How
does active parental consent influence
the findings of drug-use surveys in
schools? Eval Rev. 2004;28(3):246-60.
https://doi.org/10.1177/0193841X
03259549

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

51.

52.

53.

54.

55.

56.

Costello MJE, Leatherdale ST, Ahmed
R, Church DL, Cunningham JA.
Co-morbid substance use behaviors
among youth: any impact of school
environment? Glob Health Promot.

2012;19(1):50-9.  https://doi.org/10
.1177/1757975911429873

Elton-Marshall T, Leatherdale ST,
Burkhalter R. Tobacco, alcohol and
illicit drug use among Aboriginal
youth living off-reserve: results from
the Youth Smoking Survey. CMAJ.
2011;183(8):E480-6.  https://doi.org
10.1503/cmaj.101913

Butler A, Romano I, Patte K, et al.
Psychological correlates and binge
drinking behaviours among Canadian
youth: a cross-sectional analysis of
the mental health pilot data from the
COMPASS study. BMJ Open. 2019;
9(6):€028558. https://doi.org/10.1136
bmjopen-2018-028558

Czoli CD, Hammond D, Reid JL, Cole
AG, Leatherdale ST. Use of conventio-
nal and alternative tobacco and nico-
tine products among a sample of
Canadian youth. J Adolesc Health.

2015;57(1):123-5. https://doi.org/10
.1016/j.jadohealth.2015.03.006

Romano I, Williams G, Butler A,
Aleyan S, Patte KA, Leatherdale ST.
Psychological and behavioural corre-
lates of cannabis use among Canadian
secondary school students: findings
from the COMPASS study. Can J
Addict. 2019;10(3):10-21. https://doi
.org/10.1097/CXA.0000000000000058

Zuckermann AM, Gohari MR, Romano
I, Leatherdale ST. Changes in canna-
bis use modes among Canadian youth
across recreational cannabis legaliza-
tion: data from the COMPASS pros-
pective cohort study. Addict Behav.

2021;122:107025.  https://doi.org/10
.1016/j.addbeh.2021.107025

489

Health Promotion and Chronic Disease Prevention in Canada
Research, Policy and Practice



https://doi.org/10.1007/s40615-020-00941-1
https://doi.org/10.1007/s40615-020-00941-1
https://doi.org/10.1016/j.amepre.2020.04.003
https://doi.org/10.1016/j.amepre.2020.04.003
https://doi.org/10.1016/j.socscimed.2020.113370
https://doi.org/10.1016/j.socscimed.2020.113370
https://doi.org/10.1016/j.socscimed.2020.113370
https://esnetwork.ca/briefings/youth-compliance-with-covid-19-public-health-measures/
https://esnetwork.ca/briefings/youth-compliance-with-covid-19-public-health-measures/
https://esnetwork.ca/briefings/youth-compliance-with-covid-19-public-health-measures/
https://doi.org/10.1007/s00148-020-00800-7
https://doi.org/10.1007/s00148-020-00800-7
https://doi.org/10.1016/j.jadohealth.2007.07.011
https://doi.org/10.1016/j.jadohealth.2007.07.011
https://doi.org/10.1177/0193841X03259549
https://doi.org/10.1177/0193841X03259549
https://doi.org/10.1177/1757975911429873
https://doi.org/10.1177/1757975911429873
https://doi.org/10.1503/cmaj.101913
https://doi.org/10.1503/cmaj.101913
https://doi.org/10.1136/bmjopen-2018-028558
https://doi.org/10.1136/bmjopen-2018-028558
https://doi.org/10.1016/j.jadohealth.2015.03.006
https://doi.org/10.1016/j.jadohealth.2015.03.006
https://doi.org/10.1097/CXA.0000000000000058
https://doi.org/10.1097/CXA.0000000000000058
https://doi.org/10.1016/j.addbeh.2021.107025
https://doi.org/10.1016/j.addbeh.2021.107025

