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Summary
Introduction We assessed change in substance use from before to during the COVID-19 pandemic in young adults
and identified factors associated with initiation/increase in use.

Methods The sample comprised young adults from a longitudinal investigation of 1294 youth recruited at ages 12-13
(1999-2000) in 10 Montr�eal-area high schools. Pre-pandemic data on use of cannabis, alcohol, combustible ciga-
rette, e-cigarette and binge drinking were collected at ages 20.4, 24.0 and 30.6. During COVID-19, data were col-
lected from December 2020 to June 2021 (age 33.6). We studied the prevalence of any and weekly/daily use from age
20.4 to 33.6. Individual-level change in substance use during the pandemic was estimated as differences in the fre-
quency of use from age 30.6 to 33.6 versus from age 24.0 to 30.6. Heterogeneity in the risk of initiated/increased sub-
stance use during COVID-19 across sociodemographic subgroups was assessed using modified Poisson regression.

Results The prevalence of cannabis use increased from 17.5% to 23.1% from before to during the pandemic; e-ciga-
rette use increased from 3.8% to 5.4%. In individual change analyses, the proportion of participants whose substance
use did not change ranged from 48.9% (alcohol) to 84.0% (e-cigarettes). The incidence of initiated/increased canna-
bis use (22.4%), and quit/decreased alcohol (35.2%) and binge drinking (53.5%) were higher during the pandemic
than between ages 24.0 to 30.6. Low education and living alone were associated with higher risks of initiated/
increased use of most substances.

Discussion Most participants reported stable patterns in substance use from before to during the COVID-19
pandemic.
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Introduction
There is considerable concern that the use of psychoac-
tive substances including alcohol, cannabis and nico-
tine increased during the COVID-19 pandemic.1

Underpinning this apprehension is the notion that
containment-related social isolation and financial
1

http://crossmark.crossref.org/dialog/?doi=10.1016/j.lana.2021.100168&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:marie-pierre.sylvestre@umontreal.ca
https://doi.org/10.1016/j.lana.2021.100168
https://doi.org/10.1016/j.lana.2021.100168


Research in context

Evidence before this study

We searched EPPI-Centre (COVID-19: a living systematic
map of the evidence), PubMed and Google Scholar for
studies published in English or French as of July 22nd

2021 on change in substance use during the COVID-19
pandemic, using search terms including “cannabis”,
“alcohol”, “binge drinking”, “cigarettes”, “substance
use”, “change” and “COVID-19”. Much of the evidence
to date on COVID-19-related change in substance use is
drawn from cross-sectional studies in which participants
are asked to recall substance use behaviour prior to the
pandemic, likely leading to recall errors that can bias
estimates of change in prevalence. We identified one
large representative population-based longitudinal
study with pre-pandemic data on multiple substances
(the UK Household Longitudinal Study), which reported
declines in smoking and increases in the frequency of
alcohol use and binge drinking while COVID-19 contain-
ment measures were implemented. Other longitudinal
studies are challenged by small sample sizes, a focus on
specific high-risk groups rather than representative
population-based samples, possible selection bias due
to low response proportions during COVID-19, lack of
generalizability due to the use of online and/or volun-
teer samples, and a focus on one specific substance
rather than multiple psychoactive substances. No longi-
tudinal study to date has focused specifically on young
adults, a group reported to have the highest levels of
anxiety/distress during the pandemic.15,16

Added value of this study

This is the first longitudinal population-based study that
measured the use of cannabis, alcohol, binge drinking,
combustible cigarettes, and e-cigarettes in young adults
before and during the COVID-19 pandemic. In general,
substance use appears to have been stable in this sam-
ple of young adults in Canada. Although our findings
do not support commonly held concerns that substance
use has increased dramatically during the pandemic,
they do indicate that some subgroups may warrant tar-
geted attention. Specifically, those with lower education
and adults living alone were more likely to initiate/
increase substance use during COVID-19, suggestive
that they may have been particularly vulnerable during
the pandemic.

Implications of all the available evidence

Our conclusion that there were few notable increases in
substance use during the COVID-19 pandemic, will
need replication in larger population-based samples
with a wider age range and better representation of vul-
nerable subgroups. Longitudinal studies with more fre-
quent observations during COVID-19 and longer follow-
ups are needed to investigate whether changes in sub-
stance use during COVID-19 translate into changes in
health service use, morbidity, or mortality. In addition,
extending existing longitudinal studies could provide
an evidence base for public health practitioners and

policy makers to confirm or allay concerns that sub-
stance use has attained higher than expected levels.
More vulnerable groups (e.g., those with lower educa-
tion levels, those living alone) may need targeted inter-
ventions to cope with the effects of the pandemic on
their substance use.
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instability increased levels of psychological distress,
especially in more vulnerable subgroups such as peo-
ple with lower incomes or education, those with men-
tal health problems, and single-parent families.2 More
specifically, limited opportunities for social gatherings,
boredom, loneliness, and increased stress and anxiety
could all have contributed to higher levels of psycho-
logical distress increasing the need for distraction and/
or the perceived need to self-medicate, which in turn
may have increased substance use.3-7

However, despite these concerns, few longitudinal
studies document changes in substance use from pre to
during the COVID-10 pandemic - a critical first step
toward better understanding whether worrisome pan-
demic-related changes in substance use did occur.
Much of the evidence to date on COVID-19-related
change in substance use is drawn from cross-sectional
studies in which participants are asked to recall sub-
stance use behaviour before the pandemic.2,8,9 Recall in
these studies could be compromised, introducing error
into estimates of change in prevalence from before to
during COVID-19. Longitudinal studies with empirical
data collected before the onset of the COVID-19 pan-
demic are critical to establishing whether these con-
cerns are warranted and if so, in which population
subgroups. In one of the few longitudinal studies to
date with pre-pandemic data, the UK Household Longi-
tudinal Study collected data on binge drinking, smoking
and e-cigarette use from 9748 adults in four survey
waves between 2015 and 2020.10 The 25-44 age group
reported increases in binge drinking, declines in smok-
ing and no change in e-cigarette use.10 Other extant lon-
gitudinal studies are challenged by small sample sizes,7

a focus on a narrow demographic or specific high-risk
group rather than representative population-based
samples,7,11 possible selection bias due to low response
proportions during COVID-19,12 lack of generalizability
due to the use of online and/or volunteer samples,11,12

and a focus on one specific substance rather than meas-
ures of multiple psychoactive substances.11,12

In this paper, we address gaps in the longitudinal lit-
erature documenting change in substance use, drawing
on data collected before and during the COVID-19 pan-
demic from young adults participating in the 20-year
Nicotine Dependence in Teens (NDIT) study.13 Young
adults constitute a group of considerable interest in
terms of COVID-19-related research because they are
already undergoing numerous major life transitions as
they establish their social, educational and work
www.thelancet.com Vol 8 Month April, 2022
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identities,14 and because they report the highest levels of
anxiety/distress during the pandemic.15,16

Our specific objectives were to describe change in sub-
stance use (i.e., cannabis, alcohol, combustible cigarettes,
e-cigarettes) and related behaviours (binge drinking)
from before to during the COVID-19 pandemic in young
adults, and to assess whether changes in substances use
were heterogeneous across subgroups based on sociode-
mographic characteristics and a history of mental health
diagnosis. Although binge drinking is a specific subtype
of alcohol use, we include it under the general rubric of
‘substance use’ in this article to ease readability.
Methods

Setting and source of data
Data were drawn from the ongoing Nicotine Depen-
dence in Teens (NDIT) study, the main objectives of
which are to investigate the natural course and determi-
nants of cigarette smoking and nicotine dependence in
adolescents and young adults.13 In addition to its focus
on smoking, NDIT also collected data on sociodemo-
graphic factors, genetics, anthropometric measures, life-
style behaviours, psychosocial factors and mental
health.13 NDIT recruited 1294 7th grade students age 12-
13 in 1999-2000, in a purposive sample of 10 Montr�eal-
area high schools in Qu�ebec, Canada (i.e., schools
located in urban, suburban, and rural neighbourhoods,
schools serving advantaged and disadvantaged students,
and schools serving French- and English-speaking stu-
dents). Between 1999 and 2005, participants completed
self-report questionnaires every 3 months during the 10-
month school year from 7th to 11th grade, for a total of
20 data collection cycles during high school. At baseline
in 1999-2000, NDIT participant characteristics were
comparable to those reported in the 1999 provincially
representative Qu�ebec Child and Adolescent Health
and Social Survey.13,17

The current study uses NDIT data collected in four
post-high school data collection cycles. Pre-pandemic
data were collected in cycle 21 (2007-08; mean (SD) age
20.4 (0.8)), cycle 22 (2010-12; age 24.0 (0.7)), and cycle
23 (2017-20; age 30.6 (1.0). In Qu�ebec, a state of sanitary
emergency was declared on March 13, 2020, which led to
the closure of all daycares, schools, post-secondary insti-
tutions, and non-essential businesses, as well as bans on
indoor gatherings. Some restrictions were loosened
briefly in summer 2020 before most were reinstated in
fall 2020. Qu�ebec returned to unrestricted openings of
institutions and businesses (with masks) in summer
2021.18,19 In NDIT cycle 23, 99.3% of participants com-
pleted data collection before the COVID-19 state of sani-
tary emergency was declared in Qu�ebec.

Data for cycle 24 were collected online from Decem-
ber 2020 to June 2021 during the COVID-19 pandemic
when participants were age 33.6 (0.6) years on average.
www.thelancet.com Vol 8 Month April, 2022
Because more than 80% of participants completed cycle
24 in December 2020, their reports on past-year sub-
stance use (seeMeasures section below) covered from 1 to
< 4 months pre-pandemic (i.e., from December 2019 to
March 2020). Figure S1 in the Supplementary Material
provides a timeline of data collection for cycles 23-24.

NDIT was approved by ethics committees at the
Montr�eal Department of Public Health , McGill Univer-
sity and Centre hospitalier de l'Universit�e de Montr�eal
(2007-2384, 2017-6895, ND06.087). Parents/guardians
provided written consent at baseline and participants
provided consent post-high school.
Study design
We studied cannabis use, alcohol consumption, binge
drinking, combustible cigarette smoking, and e-ciga-
rette use over time in two studies including a study of
trends in prevalence from cycle 21 to 24, and a study of
change in individual-level substance use between cycles
23 and 24 compared to change between cycle 22 and 23.
Change from cycle 22 to 23 provides an estimate of the
expected change between cycle 23 to 24 under the sce-
nario that the pandemic had not occurred. Differences
in changes between cycle 22 and 23 and between cycle
23 to 24 may be partially attributable to the effects of the
COVID-19 pandemic under the assumption that pre-
pandemic trends in substance use would have remained
stable if the pandemic had not occurred. Longitudinal
studies suggest that substance use increases from ado-
lescence to early adulthood and then declines from the
mid-twenties to mid-thirties.14,20,21 Comparison of
changes between cycle 22 to 23 and cycle 23 to 24 is
thus valid under the assumption of a stable decline
from age 24 to 34.
Measures
Participants reported past-year frequency (i.e., never,
less than once a month, 1-3 times/month, 1-6 times/
week, every day) of using: (i) cannabis (cycles 21-22) and
cannabis with or without tobacco (cycles 23-24) defined
as the highest reported frequency with or without
tobacco (i.e., a conservative estimate of the frequency of
cannabis use); (ii) alcohol (cycles 21-24); (iii) binge
drinking (i.e., consuming ≥5 alcoholic beverages on one
occasion) (cycles 21-24); (iv) combustible cigarettes
(cycles 21-24); and (v) e-cigarettes with or without nico-
tine (cycles 23-24) defined as the highest reported fre-
quency with or without nicotine. A sensitivity analysis
restricting e-cigarette use to use with nicotine only did
not change the interpretation of the results (data not
shown) and therefore data for e-cigarettes with or with-
out nicotine is reported herein. Past year any use (yes,
no) was defined as using the substance at least once in
the past year. Past year weekly/daily use (yes, no) was
defined as reporting use 1-6 times/week or every day.
3
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Sociodemographic characteristics included age, sex,
Caucasian ancestry (yes, no), born in Canada (yes, no), lives
in Canada (yes, no), lives in urban/suburban setting (yes,
no), lives alone (yes, no), lives with children (no, yes as a sin-
gle parent, yes with another parent), number of children at
home (none, ≥1 child age ≤5 years, children all age >5
years), highest education (high school, more than high
school), unemployed (yes, no), and household income (<50
000$, ≥50 000 CAN$). In cycle 24, participants also
reported work-at-home status during COVID-19 (unem-
ployed/works at home; works outside home/mixed).

Mental health diagnosis (yes, no) was defined as self-
reports of having been diagnosed by a health profes-
sional with one of the two most prevalent mental disor-
ders in Canada,22 including a mood (i.e., depression,
bipolar disorder) and/or an anxiety disorder (i.e., pho-
bia, fear of social situations, obsessive-compulsive disor-
der, panic disorder, generalized anxiety disorder).

All measures were updated in cycles 21-24. Supple-
mentary Table S1 details all study variables.
Statistical analysis
For the trends in prevalence study, past-year prevalence
of any use and weekly/daily use of each substance was
estimated in cycles 21 to 24.

For the change in individual-level substance use
study, each participant was classified into one of six cat-
egories for each substance. Those not using a substance
in cycle 23 were classified as stable nonusers if they were
not using in cycle 24 or initiated if they reported any use
in cycle 24. Participants reporting any use in cycle 23
were classified as quit if they did not report any use in
cycle 24, increased if they reported a higher frequency of
use in cycle 24, decreased if they reported a lower fre-
quency of use in cycle 24, or stable users if they reported
the same frequency in cycles 23 and 24. To avoid small
sample sizes, reduce the complexity of the analysis and
focus on categories of most utility to public health, the six
categories were collapsed into four by combining initiated
with increased (i.e., labelled initiated/increased), and quit
with decreased (i.e., quit/decreased). Unweighted incidences
of each of initiation, increased use, cessation, and decreased
use from cycles 22 to 23 and from cycles 23 to 24 are
reported in Table S2 in the SupplementaryMaterial.

We then computed six estimates describing stability/
change in the frequency of substance use from cycles 23
to 24. Four estimates reflected stability including: (i) the
proportion of participants overall who did not change
frequency of use from cycles 23 to 24; (ii) stable nonus-
ers (i.e., the proportion of nonusers in cycle 23 who
remained nonusers in cycle 24); (iii) stable users (i.e.,
the proportion of participants who reported any use in
cycle 23 who reported the same frequency of any use in
cycle 24); and as an important subset of stable users, we
also report the proportion of stable weekly/daily users.
Two estimates reflected change including the
cumulative incidence (hereafter referred to as inci-
dence) of: (v) initiated/increased use estimated as the
number of participants who initiated/increased use divided
by the number of nonusers and less than daily users in
cycle 23 (i.e., because daily use represents a “ceiling” that
could not increase); and (vi) the incidence of quit/decreased
was estimated as the number of participants who quit/
decreased divided by the number of users in cycle 23. We
also estimated these two measures from cycles 22 to 23 to
enable comparing change from cycles 23 to 24 to change
during a period without COVID-19.

Relative risks (RR) for sociodemographic characteris-
tics, a mental health diagnosis, and level of adherence to
public health COVID-19 measures were estimated for
the contrast between initiated/increased versus quit/
decreased, stable non-daily users and stable nonusers.
RR were estimated using generalized linear models with
a Poisson family and log link and their standard errors
were computed using sandwich estimators,23 adjusting
for variables generally associated with substance use (i.e.,
age, sex, and education (a well-accepted measure of socio-
economic status)). P-values for the comparisons between
groups based on sociodemographic characteristics and a
history of mental health diagnosis were modelled-based,
whereas p-values for comparisons of prevalence or inci-
dence of substance use over time were obtained using
permutation tests with 10,000 iterations.

Nonresponse weights were computed to account for
attrition using inverse probability weighing (see Supple-
mentary Material Table S3 for a description of their deri-
vation). Listwise deletion was used for missing values (≤
3.3%) that were not due to survey non-response. Unless
otherwise stated, prevalence estimates, confidence inter-
vals (CI) and RR were weighted for nonresponse (i.e.,
sample-specific weights were used for the prevalence
study; weights from cycles 23 and 24 were used for the
individual-level difference study). See Tables S4 to S6 in
the Supplementary Material for unweighted results.

Analyses were performed using R version 4.0.4 (R
Foundation for Statistical Computing, Vienna, Austria).
Role of the funding source
The funders were not involved in the design or conduct
of the study; collection, management, analysis, or inter-
pretation of the data; or preparation, review, or approval
of the manuscript.
Results
Of 1294 participants at NDIT baseline, 972 (75.1%) pro-
vided data in at least one of cycles 21-24. Sample sizes
were 880, 858, 799 and 704 in cycles 21-24, respectively
(Figure 1). Data on individual changes in substance use
required for the calculations of incidence were com-
puted using the subsamples of 739 and 667 participants
who provided data in cycles 22-23 and cycles 23-24
www.thelancet.com Vol 8 Month April, 2022



Figure 1. Flow chart of response from NDIT baseline (cycle 1) to cycle 24, Nicotine Dependence in Teens study, Montr�eal, Canada,
1999-2021.

Articles
respectively. RR were computed from the subsample of
667 participants. Compared to participants lost-to-fol-
low-up, those retained in cycle 24 included a higher pro-
portion of females, were less likely to have tried alcohol
or combustible cigarettes at baseline and were more
likely to have a university-educated mother (Supplemen-
tary Material Table S7).

During COVID-19, the weighted prevalence of
weekly/daily alcohol and cannabis use was 44% and
23%, respectively (Table 1). Weekly/daily binge drinking
and use of combustible and e-cigarettes were less preva-
lent (i.e., 8%, 12% and 5%, respectively). The prevalence
of weekly/daily alcohol use was highest among males,
those employed or living alone and those with an
income ≥50,000CAN$. The prevalence of weekly/daily
use of the other substances was higher among partici-
pants with low education (except for binge drinking),
those with lower incomes, those with mental health
diagnoses, those who lived alone and among single
parents of younger children. Table S8 shows the abso-
lute differences in prevalence across categories of the
characteristics investigated and p-values for the tests of
difference.

Trends in prevalence
The weighted prevalence of any use of all five substan-
ces was relatively stable in cycles 21 and 22, and then
declined in cycles 23 and 24 (Table 2). Similar patterns
were observed for weekly/daily binge drinking and use
of combustible cigarettes. The prevalence of alcohol
www.thelancet.com Vol 8 Month April, 2022
use increased from cycles 21 to 23 before decreasing
moderately in cycle 24. Table S9 provides the absolute
difference in prevalence between consecutive cycles
with p-values for the tests of difference. Weekly/daily
cannabis and e-cigarette use were the only indicators
that increased during COVID-19. The prevalence of
cannabis use declined from 19.3% to 17.5% in cycles 21
to 23 and then increased to 23.1% in cycle 24. The
prevalence of e-cigarette use rose slightly from 3.8% in
cycle 23 to 5.4% in cycle 24.
Change in individual-level use
The proportion of participants with no change in the
frequency of substance use from before to during
COVID-19 ranged from 48.9% (alcohol) to 84.0% (e-
cigarettes) (see Table 3 for prevalence and incidence
with 95% CI, and Table S10 for absolute differences
and p-values for the tests of difference in prevalence and
incidence). Except for alcohol use (i.e., only 50.6% of alco-
hol nonusers in cycle 23 reported abstaining during the
pandemic), more than 80% of nonusers in cycle 23
remained nonusers in cycle 24. Thirty-five to 48.2% of
substance users in cycle 23 reported the same frequency
of use in cycle 24, except for e-cigarette use (8.7%).

The incidence of initiated/increased use from cycles
23 to 24 ranged from 7.1% for e-cigarettes to 22.4% for
cannabis. The highest incidences of weekly/daily use
between cycles 23 and 24 were 6.6% for cannabis and
3.0% for e-cigarettes. Seventy-eight percent of
5



Unweighted sample Weighted sample

Weekly/daily use in the past year % (95% CI)*

ny % %* Cannabis Alcohol Binge drinking Combustible cigarettes E-cigarettes

Total 704 100 - 23.1 (21.1; 25.1) 44.2 (41.9; 46.5) 7.9 (6.7; 9.3) 11.9 (10.5; 13.5) 5.4 (4.4, 6.5)

Sex

Male 294 41.8 39.8 27.7 (24.5; 31.1) 51.9 (48.2; 55.6) 13.5 (11.2; 16.3) 12.5 (10.3; 15.2) 6.3 (4.7; 8.4)

Female 410 58.2 60.2 20.0 (17.7; 22.5) 39.1 (36.2; 42.1) 4.2 (3.2; 5.6) 11.6 (9.8; 13.6) 4.8 (3.7; 6.3)

Ethnicity

European ancestry 518 77.7 75.4 25.4 (23.1; 27.9) 47.3 (44.5; 50.1) 9.9 (8.4; 11.7) 11.6 (9.9; 13.5) 2.4 (1.3; 4.4)

Other ancestry 149 22.3 24.6 17.4 (14.0; 21.3) 34.3 (29.9; 39.1) 3.8 (2.3; 6.1) 11.1 (8.4; 14.5) 5.1 (4.0; 6.4)

Born in Canada

No 39 5.5 6 6.6 (3.1; 13.2) 25.8 (18.3; 35.0) 4.7 (1.9; 10.8) 2.9 (0.9; 8.5) 0.0 (0.0; 1.0)

Yes 665 95.5 94 24.1 (22.1; 26.2) 45.4 (43.0; 47.8) 8.1 (6.9; 9.6) 12.5 (11.0; 14.2) 5.8 (4.7; 7.0)

Lives in Canada

No 29 4.1 3.4 3.1 (0.7; 12.3) 33.4 (22.6; 46.2) 10.9 (5.1; 21.7) 0.0 (0.0, 1.0) 3.1 (0.7; 12.3)

Yes 674 95.9 96.6 23.8 (21.8; 25.9) 44.5 (42.2; 46.9) 7.8 (6.6; 9.2) 12.4 (10.9; 14.0) 5.5 (4.5; 6.7)

Lives in urban/suburban setting

No 120 17.1 17.7 17.3 (13.4; 21.9) 43.8 (38.3; 49.4) 11.0 (7.9; 15.0) 10.4 (7.4; 14.3) 6.2 (4.0; 9.6)

Yes 581 82.9 82.3 24.0 (21.9; 26.3) 44.0 (41.4; 46.5) 7.3 (6.1; 8.8) 12.4 (10.8; 14.2) 5.4 (4.2; 6.6)

Lives alone

No 595 84.5 83.1 21.1 (19.1; 23.3) 42.6 (40.1; 45.2) 7.6 (6.4; 9.1) 9.7 (8.3; 11.4) 4.2 (3.3; 5.4)

Yes 109 15.5 16.9 32.7 (27.6; 38.3) 52.1 (46.4; 57.7) 9.3 (6.5; 13.2) 22.8 (18.4; 28.0) 11.2 (8.0; 15.3)

Lives with children

No 396 56.2 56.1 26.7 (24.1; 29.6) 49.2 (46.1; 52.4) 9.7 (8.0; 11.8) 12.2 (10.3; 14.4) 5.7 (4.4; 7.3)

Yes, as single parent 25 3.6 3.2 44.6 (32.2; 57.6) 40.3 (28.4; 53.5) 12.9 (6.3; 24.4) 47.0 (34.5; 60.0) 4.8 (1.5; 14.6)

Yes, with another parent 283 40.2 40.6 16.3 (13.7; 19.2) 37.6 (34.1; 41.2) 5.0 (3.6; 6.9) 8.8 (6.9; 11.1) 5.1 (3.7; 7.0)

Number of children at home

None 383 56.5 56.4 26.9 (24.2; 29.8) 49.3 (46.2; 52.4) 9.7 (8.0; 11.7) 12.2 (10.3; 14.4) 5.6 (4.4; 7.3)

≥ 1 child age ≤ 5 years 266 38.6 39.1 14.9 (12.4; 17.8) 37.3 (33.8; 41.0) 5.2 (3.7; 7.1) 7.9 (6.1; 10.2) 4.8 (3.5; 6.7)

Children all age > 5 years 33 4.8 4.5 45.6 (35.0; 56.7) 39.8 (29.7; 51.0) 9.7 (4.8; 18.4) 44.1 (33.6; 55.2) 7.5 (3.4; 15.8)

Highest education

More than high school 660 96.9 96.5 22.0 (20.1; 24.1) 44.0 (41.6; 46.4) 7.9 (6.7; 9.3) 11.3 (9.9; 13.0) 5.4 (4.4; 6.6)

High school 21 3.1 3.4 61.4 (48.5; 72.9) 42.2 (30.3; 55.1) 15.2 (8.1; 26.8) 39.2 (27.6; 52.1) 6.4 (2.4; 16.3)

Unemployed

No 567 83.1 83.1 23.0 (20.9; 25.2) 47.6 (45.1; 50.2) 8.1 (6.8; 9.7) 11.3 (9.8; 13.1) 4.7 (3.7; 5.9)

Yes 115 6.9 6.9 23.3 (18.8; 28.5) 26.9 (22.2; 32.3) 6.9 (4.5; 10.4) 14.9 (11.3; 19.5) 9.1 (6.3; 13.0)

Household income

< CAN$50,000 149 21.2 22.8 35.3 (30.8; 40.1) 32.8 (28.4; 37.6) 7.5 (5.3; 10.6) 28.3 (24.1; 32.9) 8.1 (5.8; 11.2)

Table 1 (Continued)
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Unweighted sample Weighted sample

Weekly/daily use in the past year % (95% CI)*

≥ CAN$50,000 554 78.8 77.2 19.5 (17.4; 21.7) 47.6 (45.0; 50.3) 8.0 (6.7; 9.6) 7.1 (5.9; 8.6) 4.6 (3.6; 5.9)

Work-at-home status during COVID-19

Unemployed/works at home 332 47.4 47.7 23.1 (20.4; 26.1) 39.2 (35.9; 42.6) 7.4 (5.8; 9.4) 9.9 (8.0; 11.1) 6.6 (5.1; 8.5)

Works outside home/mixed 363 52.6 52.3 22.3 (19.7; 25.1) 49.1 (45.9; 52.4) 8.2 (6.5; 10.1) 12.7 (10.7; 15.1) 4.5 (3.3; 6.1)

Mental health diagnosis

No 533 75.7 76.0 20.7 (18.6; 22.9) 46.2 (43.6; 48.8) 7.2 (5.9; 8.6) 10.0 (8.5; 11.6) 5.3 (4.2; 6.6)

Yes 171 24.3 24.0 32.5 (28.3; 37.0) 40.1 (35.7; 44.7) 9.6 (7.2; 12.8) 16.5 (13.4; 20.3) 5.9 (4.0; 8.5)

Table 1: Prevalence of past-year weekly/daily substance use durin the COVID-19 pandemic according to selected characteristics of participants, Nicotine Dependence in Teens study, Montreal, Canada
2020-2021
* Prevalence and 95% CI are weighted for non-response.
y Cell specific frequencies do not add up to the total sample size due to m ssing values.

Any use n past-year % (95% CI)* Weekly/daily use in past-year % (95% CI)*

Cycle 21 Cycle 22 Cycle 23 Cycle 24 Cycle 21 Cycle 22 Cycle 23 Cycle 24

(n=880) (n=858 (n=799) (n=704) (n=880) (n=858) (n=799) (n=704)

Cannabis 44.3 43.8 40.3 40.9 19.4 18.3 17.5 23.1

(41.8; 46.8) (41.4; 46 ) (37.9; 42.7) (38.6; 43.2) (17.5; 21.5) (16.5; 20.3) (15.7; 19.4) (21.1; 25.1)

Alcohol 90.6 90.7 86.7 82.0 36.7 42.8 49.1 44.2

(89.1; 92.0) (89.2; 92 ) (85.0; 88.3) (80.2; 83.8) (34.2; 39.1) (40.4; 45.3) (46.7; 51.6) (41.9; 46.5)

Binge drinking 76.0 75.1 64.6 46.1 14.5 14.1 9.1 7.9

(73.8; 78.1) (72.9; 77 ) (62.3; 67.0) (43.8; 48.4) (12.8; 16.3) (12.4; 15.8) (7.8; 10.6) (6.7; 9.3)

Combustible cigarettes 47.1 45.0 35.6 26.1 27.3 25.4 18.0 11.9

(44.6; 49.7) (42.5; 47 ) (33.3; 38.0) (24.1; 28.2) (25.1; 29.6) (23.3; 27.6) (16.2; 19.9) (10.5; 13.5)

E-cigarettes NA NA 13.4 9.6 NA NA 3.8 5.4

(11.8; 15.2) (8.2; 11.0) (2.9; 4.8) (4.4; 6.5)

Table 2: Prevalence of any use and weekly/daily substance use in t e past-year according to data collection cycle, Nicotine Dependence in Teens study, Montr�eal, Canada, 2007-21
* Prevalence and 95% CI are weighted for non-response.Note: Mean age f participants was 20.4, 24.0, 30.6 and 33.6 years in cycle 21, 22, 23 and 24, respectively. NA: Not Applicable.
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Cannabis % (95% CI) Alcohol % (95% CI) Binge drinking % (95% CI) Combustible cigarettes %
(95% CI)

E- cigarettesy %
(95% CI)

Cycle 22-23 Cycle 23-24 Cycle 22-23 Cycle 23-24 Cycle 22-23 Cycle 23-24 Cycle 22-23 Cycle 23-24 Cycle 23-24

Proportion of participants who did not change substance use*

Overall (proportion of total sample) 60.0

(57.5; 62.5)

67.1

(64.9; 69.4)

50.0

(47.4; 52.6)

48.9

(46.5; 51.3)

47.1

(44.6; 49.7)

51.3

(48.8; 53.7)

67.2

(64.8; 69.5)

76.5

(74.4; 78.5)

84.0

(82.2; 85.7)

Stable nonusers< (proportion of non- users) 81.7

(78.9; 84.2)

82.8

(80.4; 85.1)

60.9

(51.6; 69.7)

50.6

(43.7; 57.4)

70.6

(65.7; 75.1)

84.0

(80.8; 86.9)

90.7

(88.6; 92.6)

94.5

(93.07; 95.8)

93.9

(92.6; 95.1)

Stable usersz (proportion of users) 33.5

(29.9; 37.2)

39.2

(35.5; 43.0)

51.3

(48.6; 53.9)

48.2

(45.6; 50.8

39.4

(36.6; 42.4)

35.9

(33.1; 38.8)

36.9

(33.3; 40.7)

38.7

(34.6; 42.9)

8.7

(18.8; 18.5)

Stable weekly/daily usersx (proportion of users) 18.6

(15.7; 21.7)

25.1

(21.9; 28.6)

31.6

(29.2; 34.2

34.4

(32.0; 36.9)

6.2

(4.9;7.7)

6.2

(4.9; 7.8)

27.6

(24.3; 31.1)

28.4

(24.7; 32.3)

9.6

(5.9; 14.4)

Proportion of participants who changed substance use*

Overall (proportion of total sample) 40.0

(37.5; 42.5)

32.9

(30.6; 35.1)

50.0

(47.4; 52.5)

51.1

(48.7; 53.5)

52.9

(50.3; 55.4)

48.7

(46.3; 51.2)

32.8

(30.5; 35.2)

23.5

(21.5; 35.6)

16.0

(14.3; 17.8)

Initiated/increased£ (incidence among non- users and less than

daily users)

18.5

(16.4; 20.6)

22.4 (20.4; 24.6) 26.3

(24.1; 28.6)

21.5

(19.5; 23.6)

15.9

(14.1; 17.8)

12.5

(10.9; 14.2)

10.1

(8.4; 11.8)

7.3

(6.0; 8.8)

7.1

(5.9; 8.4)

Quit/decreased use¨ (incidence among users) 49.6

(45.7; 53.5)

35.4

(31.8; 39.1)

23.0

(20.9; 25.3)

35.2

(32.8; 37.7)

47.5

(44.6; 50.4)

53.5

(50.5; 56.5)

54.7

(50.9; 58.5)

53.2

(49.0; 57.4)

72.5

(65.7; 78.6)

Table 3: Proportion of participants who did and did not change past-year substance use from cycles 22 to 23 compared to cycles 23 to 24, Nicotine Dependence in Teens study, Montreal, Canada, 2017-
21
* Prevalence, incidence and 95% CI are weighted for non-response.Note: Mean age of participants was 24.0, 30.6 and 33.6 years in cycle 22, 23 and 24, respectively.
y Data on e-cigarette use are not available at cycle 22.
< Proportion of nonusers in cycle t who remained non-user in cycle t+1.
z Proportion of users in cycle t who reported the same frequency of use in cycle t+1.
x Proportion of users in cycle t who reported daily/weekly use in cycles t and t+1.
£ Cumulative incidence of increased use in cycle t+1. The denominator corresponds to non-daily users in cycle t.
¤ Cumulative incidence of decreased use in cycle t+1. The denominator corresponds to users in cycle t.
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initiators/increasers increased use of one substance;
20.2% increased use of two substances. The incidence
of quit/decreased in cycle 24 varied from 35.4% and
35.2% for cannabis and alcohol to more than 50% for
the other substances.

Cycle 23 to 24 change compared to cycle 22 to 23 change
The proportion of alcohol abstainers in cycle 22 who

remained abstinent in cycle 23 was 60.9%; this com-
pares to 50.6% between cycles 23 and 24. Also notable,
the proportion of weekly/daily cannabis users who
remained stable users between cycle 23 and 24 was
25.1%, compared to 18.9% between cycles 22 and 23.

In regard to the incidence indicators, initiated/
increased cannabis use was higher between cycles 23
and 24 (22.4%) than between cycle 22 and 23 (18.5%)
and the quit/decreased indicator was much lower (35.%
vs. 49.6%). Quit/decreased alcohol use was signifi-
cantly higher during the pandemic than between cycle
22 and 23. Interestingly initiated/increased alcohol use
was lower during the pandemic (21.5% vs. 26.3%).
Factors associated with initiated/increased use
Table 4 shows RR and 95% CI for factors associated
with initiated/increased substance use from cycle 23 to
24 (see Table S11 for p-values for testing differences in
RR from the null). Among the more notable findings,
high school education (relative to more than high school
education) was generally associated with a higher risk of
initiated/increased use of all substances with two excep-
tions - RRs were imprecise for binge drinking and e-cig-
arettes due to a low number of events. Living alone was
associated with higher risks of initiated/increased can-
nabis, combustible cigarette, and e-cigarette use. Com-
pared to not living with children, living with children
age < 5 years was positively associated with initiated/
increased alcohol use, but protective of initiated/
increased use of cannabis, combustible cigarettes, and
e-cigarettes. Mental health diagnosis was associated
with a lower risk of initiated/increased alcohol use and
a higher risk of initiated/increased cannabis use.
Discussion

Most participants report stable substance use
Cross-sectional studies on perceived changes in sub-
stance use,1-3,24 as well as possible hyperbole in the
media (i.e. media reports suggesting a doubling of can-
nabis sales5 and a 38% increase in alcohol sales25 early
in the pandemic) have fuelled concerns that problematic
substance use might be rising to “epidemic levels” dur-
ing the COVID-19 pandemic. Findings in our longitudi-
nal study of young adults in Canada offer a less striking
portrait, with most participants reporting stable sub-
stance use patterns from before to 9-15 months into the
pandemic. Our results align with two online surveys of
www.thelancet.com Vol 8 Month April, 2022
a representative probability panel in Canada (Canadian
Perspectives Survey series 1 and 6 (CPSS1 and CPSS6))
conducted in March-April 2020 and January 2021 in
which ≥75% and ≥49% of panellists, respectively
reported that their weekly consumption of alcohol and
cannabis had not changed.3,5
Weekly/daily substance use generally remained
relatively stable except for cannabis
In NDIT, the prevalence of any and weekly/daily alcohol
use, binge drinking, and combustible cigarette use all
decreased during the pandemic. In contrast, weekly/daily
use of cannabis and e-cigarettes increased by 5.6% and
1.6%, respectively. In addition, cannabis was the only
substance for which the proportion of participants that
initiated/increased use was higher between cycle 23 and
24 than between cycle 22 to 23. Two other longitudinal
studies reported similar findings. Romm et al. reported
an increase of 0.82 days in cannabis use in the past
30 days among 18-24 year-olds in six US metropolitan
areas,26 and Leatherdale et al. reported increases in
monthly, weekly, and daily cannabis use among 12-16
year-olds in Canada, although the increases were less
than those expected based on trends observed in 2018
and 2019.12 However, caution is needed in comparing
results because of differences in legal access to cannabis,
and because the response proportions for the COVID-19
data collections in the other two studies was low.12,26
Decreases in alcohol use and binge drinking
In NDIT, we observed decreases in both alcohol use and
binge drinking, and the incidence of initiated/increased
and quit/decreased during the COVID-19 pandemic
was larger than expected compared to incidence data
from 2010 to 2020. Results on change in alcohol use in
population-based samples thus far are not consistent.
Two large UK studies (UK Household Longitudinal
study for the 25-44 age group; the Daly and al. study in
older adults10,27) suggested increases in overall alcohol con-
sumption, including heavy alcohol use (≥ 4 drinks per
occasion). Data on 13-18 year-olds in Iceland and 19-23
year-olds in Canada, however, suggested declines in alco-
hol intoxication28 and heavy drinking.11 Age, differences in
access to alcohol, and country-specific norms may explain
these differences. Our data support the premise offered in
CPSS1 reports that decreases in social gatherings due to
COVID-19 containment measures might underpin
declines in alcohol use in Canada during the pandemic.5.
Modest declines in combustible cigarettes
We observed modest declines in combustible cigarette
use during COVID-19. This aligns with other longitudi-
nal studies,10,28,29 which also reported that declines
were greater in younger age groups10 and among smok-
ers with lower levels of nicotine dependence.29 We posit
9



Cannabis Alcohol Binge drinking Combustible cigarettes E-cigarettes
RR*,y (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI)

Sex

Female ref ref ref ref ref

Male 1.3 (0.8; 2.2) 0.8 (0.6; 1.3) 1.1 (0.7; 1.9) 1.0 (0.5; 2.1) 1.3 (0.8; 2.1)

Ethnicity

Other ancestry ref ref ref ref ref

European ancestry 1.4 (0.8; 2.3) 0.8 (0.5; 1.3) 1.5 (0.8; 2.9) 0.6 (0.3; 1.4) 1.0 (0.6; 1.9)

Lives in urban/suburban setting

No ref ref ref ref ref

Yes 1.0 (0.6; 1.7) 0.6 (0.4; 1.0) 0.7 (0.4; 1.3) 1.9 (0.7; 5.4) 1.6 (0.7; 3.7)

Lives alone

No ref ref ref ref ref

Yes 2.4 (1.6; 3.5) 0.6 (0.3; 1.1) 1.0 (0.5; 2.1) 5.7 (2.9; 11.3) 2.1 (1.2; 3.7)

Lives with children

No ref ref ref ref ref

Yes, single parent 1.5 (0.7; 3.4) 0.9 (0.3; 2.2) 1.2 (0.3; 3.9) 1.8 (0.5; 7.3) 1.6 (0.7; 3.5)

Yes, with another parent 0.7 (0.5; 1.0) 1.6 (1.1; 2.3) 1.1 (0.7; 1.9) 0.5 (0.2; 1.5) 0.6 (0.3; 1.0)

Number of children at home

None ref ref ref ref ref

≥ 1 child age ≤ 5 0.6 (0.4; 0.9) 1.6 (1.1; 2.3) 1.0 (0.6; 1.7) 0.4 (0.2; 1.0) 0.5 (0.3; 0.9)

All children age > 5 1.7 (0.8; 3.4) 1.0 (0.5; 2.0) 2.0 (0.9; 4.3) 2.3 (0.9; 6.2) 2.1 (1.0; 4.2)

Highest level of education attained

More than high school ref ref ref ref ref

High school 2.1 (1.0; 4.6) 2.6 (1.4; 5.1) 1.1 (0.4; 3.3) 3.5 (1.1; 11.2) 2.2 (0.8; 6.0)

Unemployed

No ref ref ref ref ref

Yes 1.3 (0.8; 2.0) 1.4 (0.9; 2.2) 1.4 (0.7; 2.7) 1.4 (0.6; 3.5) 1.3 (0.7; 2.6)

Work-at-home status during COVID-19

Works outside home ref ref ref ref ref

Unemployed/works at home 1.0 (0.7; 1.5) 1.4 (0.9; 2.0) 0.6 (0.3; 1.0) 1.0 (0.5; 2.0) 1.3 (0.8; 2.2)

Household income

≥CAN$50,000 ref ref ref qref ref

< CAN$50,000 1.6 (1.1; 2.4) 0.8 (0.5; 1.3) 1.1 (0.6; 1.9) 0.9 (0.4; 2.1) 1.3 (0.8; 2.2)

Mental health diagnosis

No ref ref ref ref ref

Yes 1.7 (1.2; 2.5) 0.6 (0.4; 0.9) 1.2 (0.7; 2.0) 1.8 (0.8; 4.0) 1.3 (0.8; 2.3)

Table 4: Relative risk (RR) of initiated/increased substance use from cycle 23 to 24, Nicotine Dependence in Teens study, Montr�eal,
Canada, 2017-2021
* Relative risks (RR) and 95% CI are weighted for non-response.
y Adjusted RRs estimated using a generalized linear model with a Poisson family and log link, adjusted for age, sex and education as measured in cycle 24.

95% confidence are calculated from standard errors obtained with a sandwich estimator. Bold indicates confidence intervals that exclude the null value of 1

for RR.
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that changes in cigarette smoking during COVID-19
were not notable in NDIT because by age 30, nicotine
dependence is well-established (such that current
addicted smokers likely need more intense intervention
than the pandemic to decrease consumption or quit)
and further, the likelihood of initiation is low since
most smoking initiation occurs during adolescence.
Our data on e-cigarette use suggest a slight increase in
prevalence, but this observation needs corroboration in
other studies.
Change in substance use are heterogeneous across
sociodemographic subgroups
We identified several factors associated with initiated/
increased substance use during the pandemic. First,
participants with only high school education had twice
the risk of initiated/increased use of four of the five sub-
stances investigated (the exception was binge drinking).
In juxtaposition, findings from the UK Household Lon-
gitudinal Study suggest that highly educated subgroups
reported larger increases in alcohol and binge
www.thelancet.com Vol 8 Month April, 2022
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drinking.10 Other studies investigating socioeconomic
factors did not report significant associations between
education27 or income loss11 and change in substance
use. More research is needed to better understand age-
specific effects of social position and economic hardship
on substance use during the COVID-19 pandemic.

Living alone was associated with initiated/
increased cannabis, cigarette, and e-cigarette use. Liv-
ing alone during a time when containment measures
restricted social gatherings, could increase feelings of
isolation and loneliness, both of which could
increase psychological distress.2 Two exploratory
studies during COVID-19, both with small sample
sizes and low response proportions, identified self-
isolation and coping with depression as motives for
cannabis use during the pandemic.6,7 In Canada,
reports from the two CPSS surveys cited stress, bore-
dom and loneliness as the most frequently reported
motives for cannabis and alcohol use during the
pandemic.3,5

Compared to participants not living with children,
both living with children under age 5 and living in a
two-parent family were associated with lower risks of
initiated/increased cannabis, combustible cigarette, and
e-cigarette use. The literature on parental substance use
during the pandemic is limited to two cross-sectional
studies reporting perceived change in substance
use.30,31 In contrast to NDIT in which findings were
inconclusive due to low precision, 27.7% of Canadian
parents living with children under age 18 reported
increased alcohol consumption to cope with stressors
and deteriorations in mental health during the pan-
demic, compared to 16.1% in adults with no children at
home. Disruptions caused by school closures could
underpin changes in parental substance use. Data from
NORC’s AmerikaSpeak representative probability-based
panel suggest that US parents of children age 5-12 who
received in-person teaching were at lower risk of report-
ing increasing substance use to cope with stress during
the early months of the COVID-19 pandemic, compared
to parents of children who received some virtual teach-
ing (i.e., virtual teaching only or a combination of virtual
and in-person teaching).30

Finally, history of a mental health diagnosis was asso-
ciated with a lower risk of initiated/increased alcohol use,
but a higher risk of initiated/increased cannabis use dur-
ing the COVID-19 pandemic. The results for alcohol use
contrasts reports from the CPSS1 indicating that Cana-
dians with worse self-reported mental health were more
likely to report increased frequency of cannabis, alcohol
and tobacco use.3 However, mental health diagnoses are
frequently underreported32 and may not even relate to
mental health status during the pandemic.

Limitations of the study include lack of data on opi-
oid use.33 Although past-year frequency is a standard
indicator of substance use, it does not capture short-
term changes in use or distinguish frequent and
www.thelancet.com Vol 8 Month April, 2022
problematic use. While 99% of participants had already
completed questionnaires for cycle 23 before Qu�ebec
declared the COVID-19 state of sanitary emergency,
reports of substance use in cycle 24 covered from 1 to <
4 months of the pre-pandemic period. However, evi-
dence on past-year recall34,35 suggests that reports are
driven by more recent months, which likely limited con-
tamination of measurements taken during the COVID-
19 pandemic by pre-pandemic behaviours. Cycle 24 par-
ticipants were less likely to report alcohol or combusti-
ble cigarette use at baseline and more likely to have
university-educated mothers, which could limit gener-
alizability of the findings. Attrition may have caused
selection bias, but the use of non-response weights
likely attenuated its effect on the results. The validity of
nonresponse weights depends on the missing-at-ran-
dom assumption, which is not testable in the data.
While NDIT recruited a population-based sample simi-
lar to a same-year representative population-based sam-
ple,17 it is not representative of the Qu�ebec population
so that the reported prevalences of substance use may
not be generalizable. However, pre-pandemic preva-
lence of substance use in NDIT aligned with North
American estimates.36 The changes in substance use
observed from cycles 23 to 24 may not be entirely attrib-
utable to COVID-19 but could also relate to secular
trends associated with transitioning from young to mid-
adulthood,14,20,21,36 or by societal changes (e.g., legaliza-
tion of cannabis use in 2018 in Canada).

Longitudinal studies are critical to quantifying change
in substance use from before to during the COVID-19
pandemic. However, representative population-based
data are needed so that findings are generalizable. Fur-
ther research (including qualitative studies) is needed to
disentangle the intra-individual vulnerabilities (e.g., per-
sonality, mental health) and environmental factors (e.g.,
financial instability, stress, lack of socialization) exacer-
bated by COVID-19 which underpin increases in sub-
stance use. The current global crisis has been linked to
higher levels of psychological distress and substance use
in vulnerable populations. We must therefore address
the need for a cohesive integrated approach to improve
resilience to prevent substance abuse and to avoid possi-
ble long-lasting effects of the pandemic on mental health
and substance use. As we aim to recover and rebuild
from COVID-19, we need more in-depth and longitudi-
nal research to better understand the impact of major
societal events such as this pandemic in the general pop-
ulation and perhaps more importantly, in marginalized
and vulnerable subgroups.
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