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A B S T R A C T

Purpose: The overarching goal of this study was to provide key information on how adolescents’
substance use has changed since the corona virus disease (COVID)-19 pandemic, in addition to key
contexts and correlates of substance use during social distancing.
Methods: Canadian adolescents (n ¼ 1,054, Mage ¼ 16.68, standard deviation ¼ .78) completed an
online survey, in which they reported on their frequency of alcohol use, binge drinking, cannabis
use, and vaping in the 3 weeks before and directly after social distancing practices had taken effect.
Results: For most substances, the percentage of users decreased; however, the frequency of both
alcohol and cannabis use increased. Although the greatest percentage of adolescents was engaging
in solitary substance use (49.3%), many were still using substances with peers via technology
(31.6%) and, shockingly, even face to face (23.6%). Concerns for how social distancing would affect
peer reputation was a signiﬁcant predictor of face-to-face substance use with friends among adolescents with low self-reported popularity, and a signiﬁcant predictor of solitary substance use
among average and high popularity teens. Finally, adjustment predictors, including depression and
fear of the infectivity of COVID-19, predicted using solitary substance use during the pandemic.
Conclusions: Our results provide preliminary evidence that adolescent substance use, including
that which occurs face to face with peers, thereby putting adolescents at risk for contracting
COVID-19, may be of particular concern during the pandemic. Further, solitary adolescent substance use during the pandemic, which is associated with poorer mental health and coping, may
also be a notable concern worthy of further investigation.
Ó 2020 Society for Adolescent Health and Medicine. All rights reserved.

Substance use remains a salient activity among North
American adolescents. In 2019, more than 40% of Canadian
adolescents aged 13e18 years engaged in alcohol use, with the
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IMPLICATIONS AND
CONTRIBUTION

Since COVID-19-related
social distancing began,
the frequency of adolescent alcohol and cannabis
use has increased. Substance use is occurring in
multiple contexts,
including face to face with
friends. Predictors include
greater peer reputation
concerns, self-reported
popularity, and depressive
symptoms. Furthermore,
solitary substance use is a
marker for heightened
COVID-19-related fears.

frequency of drinkers (66.0%) and binge drinkers (28.2%)
peaking in grade 12. Furthermore, 22.0% and 22.7% of adolescents have used cannabis products and e-cigarettes (vapes) in
the past year (40.4% and 34.9% for grade 12s) [1]. Developmental theories of adolescence and adolescent substance use
[2e4] point to this time in life as one of substance use
exploration and identify developmentally salient predictors
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including social pressures and rewards, mood disruptions, and
parental modelling. This is concerning given that adolescent
substance use can lead to substance use disorders, dependence, and poorer physical and mental health [5,6].
Current rates of adolescent substance use have likely been
affected, however, by the corona virus disease (COVID)-19
pandemic. On March 11, 2020, the World Health Organization
declared the COVID-19 outbreak a global pandemic, which
resulted in strict social distancing measures in many geographic
regions, including the closure of secondary schools.
Given that most adolescents consume substances for social
reasons and may be less likely to do so alone [7,8], this behavior
may be limited during the COVID-19 pandemic. This assumes,
however, that (1) all adolescents are abiding by social distancing
guidelines and (2) social contexts for substance use can only occur
in face-to-face settings. Regarding the former, some adolescents
may not feel that the consequences of contracting the corona virus
are as severe as that of older adults. Research indicates that adolescents perceive themselves to be less at risk for various health
outcomes [9] and are more willing to take risks in the face of social
rewards than adults [10]. Thus, adolescents may be willing to
meet up with peers during the COVID-19 pandemic, potentially
with or without parents’ knowledge. Regarding the latter point,
technology has drastically changed the way we interact with one
another, and thus, we are able to build social contexts that do not
require face-to-face interaction. Notably, research indicates that
92% of adolescents report going online daily [11]. In addition,
there is an emphasis on connecting socially via electronic means
during the pandemic, which may encourage adolescents to use
these means to maintain social connections. Thus, they may be
engaging in substance use with their friends via video chat, text, or
by posting to social networking sites.
Further, adolescents concerned with maintaining their peer
reputation may be especially likely to maintain social substance
use during the COVID-19 crisis. Popularity in adolescence is
associated with engagement in mild-to-moderate risk behaviors,
like drinking, which communicates a fun, cool, and mature image
to peers [12e14]. Additional research demonstrates that popular
adolescents with strong motives to maintain or enhance their
reputation are at a heightened risk of substance use [15,16]. Thus,
more popular adolescents who are especially concerned with
how COVID-19-related social distancing will affect their reputation may be at heightened risk for social substance use.
In contrast, a minority of adolescents tend to use substances
primarily for coping reasons [8,17]. These adolescents experience
trait negative emotionality, a “tendency towards depression,
anxiety, and poor reaction to stress” [18], and tend to engage in
solitary substance use [19]. Solitary substance use in adolescence, particularly alcohol use, has garnered notable attention
because it is associated with more frequent and heavy consumption and risk of alcohol use disorder [20]. During social
distancing, individuals are faced with increased stress and
loneliness, which may have a profound impact on mental health
[21,22]. Adolescents who are feeling more depressed, anxious,
and fearful for their safety due to the COVID-19 pandemic may
engage in solitary substance use as a form of coping.
Finally, there may exist a subset of adolescents who are
engaging in substance use with their families during selfdistancing, including parents. A recent study demonstrated
that 20% of 15- to 16-year-old Norwegian adolescents drank with
their parents during their last alcohol use episode [23] and that
this was associated with less frequent past-month binge drinking
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[23], potentially because of the opportunity for parents to model
and coach moderate substance use. Thus, as compared to other
substance-using adolescents, those who have used alcohol with
parents while social distancing are likely engaging in less binge
drinking, and other substance use (cannabis, vaping) that may
not be as normative in the home as alcohol.
The goal of this study is to provide key information regarding
how adolescents’ substance use has changed since the COVID-19
crisis and examine developmentally salient predictors of adolescents’ substance use patterns during social distancing. Adolescents from the province of Ontario, Canada completed an
online survey containing measures of their substance use
behavior both directly before (retrospective) and after the initial
onset of the COVID-19 pandemic and related social distancing
measures, in addition to their concerns and fears regarding the
pandemic and self-distancing. We hypothesized the following:
H1: Although overall percentages and frequencies may have
decreased in the weeks since the COVID-19-related social
distancing began, adolescents will still be using substances,
including alcohol, cannabis, and vaping products;
H2: Most adolescents who use substances during the COVID19 crisis will do so within a peer context (i.e., face-to-face or
using technology) as opposed to a solitary context;
H3: Adolescents higher in self-reported popularity will be
more likely to engage in peer substance use during the COVID-19
crisis, especially when they feel greater concern for how social
distancing will affect their reputation;
H4: Adolescents who feel more depressed, anxious, and
fearful for their safety due to the COVID-19 crisis will be more
likely to engage in solitary substance use than less depressed,
anxious and fearful adolescents;
H5: Adolescents who consume substances with their parents
during the COVID-19 crisis will be most likely to engage in
alcohol use as compared to other substance use behaviors (H5a)
and will engage in more alcohol use and less binge drinking,
cannabis use, and vaping than adolescents who do not report
drinking with their parents (H5b).
Method
Recruitment
Recruitment and data collection occurred from 4th April to 13th
April 2020, approximately 3 weeks after Canadian citizens were
encouraged to engage in social distancing. An advertisement was
posted to our research laboratory’s Instagram page and promoted
on 16- to 18-year-old Ontarians’ Instagram pages for one week.
Adolescents younger than 16 years of age were not recruited in this
way due to logistical issues of having to secure online parental
consent. We further e-mailed the survey link to a group of adolescents (n ¼ 155; 14e18 years of age) who are currently completing a
longitudinal survey for the authors and for whom those under age
16 had already received parental consent. Reimbursement included
entry into a draw to win one of $10e$50 gift cards or AirPods.
Participants
A total of 1,316 high school students completed our study,
with 121 coming from our pool of pre-existing participants. Data
from 262 participants were removed because they failed to
correctly complete validation questions (e.g., “To respond to this
question, please select strongly agree”). Our ﬁnal sample
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social contexts in which they had used substances: (1) alone; (2)
virtually with friends (e.g., over text, video or audio chat); (3) with
physically present friends; and/or (4) physically present parents,
with 0 ¼ no use in this context and 1 ¼ use in this context at least
once. Finally, participants reported if they had shared pictures or
videos of them using substances privately to friends (e.g., text) or
as a social media post, with 0 ¼ no sharing since the pandemic and
1 ¼ sharing of one or more posts.

Table 1
Participant demographics
Demographics

% (n)

Gender
Female
Male
Nonbinary/gender ﬂuid
Prefer not to answer
Ethnicity
White/European
Asian
Black North American/African
Latino
Other
Prefer not to answer
Guardians during social distancing
Two parents in same house
Two parents in different homes
Mother only
Father only
Parent and step-parent
Grandparents
Foster care
Older sibling(s)

76.4
21.9
1.2
.6

(805)
(231)
(12)
(6)

65.7
15.3
3.9
3.1
11.0
.9

(693)
(161)
(41)
(33)
(116)
(10)

67.6
5.9
14.6
2.7
7.3
.9
.6
.4

(713)
(62)
(154)
(28)
(77)
(10)
(6)
(4)

Fear of COVID-19 virus. Three items that assess worries about the
infectivity of COVID-19 were taken from a larger COVID-19 stress
scale [25]. The itemsd“How likely is it that you could become
infected with the COVID-19 virus?” ,“If you did become infected
with COVID-19, to what extent are you concerned that you will
be severely ill?” and “How likely is it that someone you know
could become infected with the COVID-19 virus?” dwere
measured on a 4-point scale from “not at all” to “very much.”
Internal consistency was .53.

consisted of 1,054 participants aged 14e18 years (Mage ¼ 16.68,
standard deviation [SD] ¼ .78). See Table 1 for further
demographic information.

Measures and procedure
Ethics was obtained by the lead authors’ University Ethics
Board. The 15-minute online survey contained a letter of information and request for informed consent, which was followed by
demographic questions and the measures described in the
following section.
Substance use behavior. Participants reported retrospectively the
number of days “in the past 3 weeks before the COVID-19 crisis”
and “since the COVID-19 crisis (e.g., the past 3 weeks)” on which
they engaged in: (1) any alcohol use; (2) binge drinking
(consuming 4 (females)/5 (males) or more drinks in one sitting
[6]); (3) marijuana use (e.g., using joints, edibles); and (4) vaping
(range ¼ 0e21 days). Retrospective substance use measures of
this nature have shown good predictive validity among adolescents, even one year later [24]. Further, participants checked off all

COVID-19-related reputation concerns. On a 4-point scale,
ranging from “not at all” to “very much,” participants responded
to an item created to measure COVID-19-related reputation
concernsd“I am worried about how social distancing will affect
my ability to keep up my reputation with my friends.”
Depression and anxiety. We used the 6-item depression (a ¼ .88)
and 6-item anxiety (a ¼ .92) subscales of the Brief Symptom
Inventory [26]. Participants were asked to think about the past
7 days and rank their experience of each feeling such as “hopeless about the future” (depression item) and “nervousness or
shakiness inside” (anxiety item) on a 5-point scale ranging from
“not at all” to “extremely”.
Self-reported popularity. Consistent with past research [15], we
used one item to measure self-reported popularity. The item read
“Think about the kids in your grade at your school. How popular
are you compared to the rest of your grade (not just your
friends)?” The 10-point scale contained the following anchors:
“least popular” and “most popular.”
Analytic plan
Hypotheses were tested using the statistical software SPSS,
version 26. To examine H1, we ﬁrst transformed participants’

Table 2
Percentage of substance using adolescents and mean number of substance-using days in the 3 weeks before versus 3 weeks into the COVID-19 pandemic
Total sample (n ¼ 1,054)
Pre-COVID-19

During
COVID-19

Substance users, % (n)
Alcohol
28.6 (301)
30.4 (320)
Binge drinking
15.7 (165)
9.8 (103)
Cannabis
17.0 (179)
13.8 (145)
Vaping
16.6 (175)
11.5 (121)
Number of substance-using days, M(SD)
Alcohol
.76 (1.77)
.96 (2.14)
Binge drinking
.41 (1.41)
.33 (1.34)
Cannabis
.94 (3.28)
1.10 (3.76)
Vaping
1.59 (4.81)
1.30 (4.48)

Females (n ¼ 805)

Male (n ¼ 231)

p-value

Pre-COVID-19

During
COVID-19

p-value

Pre-COVID-19

During
COVID-19

p-value

.23
.00
.00
.00

29.2
15.3
16.4
15.9

(235)
(123)
(132)
(128)

30.1
10.3
13.4
10.7

(242)
(83)
(108)
(86)

.65
.00
.00
.00

25.5
16.9
18.6
19.0

(59)
(39)
(43)
(44)

30.7
7.8
15.2
14.7

(71)
(18)
(35)
(34)

.13
.00
.17
.03

.02
.25
.01
.49

.77
.41
.89
1.52

(1.82)
(1.46)
(3.19)
(4.67)

.96
.36
1.07
1.27

(2.17)
(1.43)
(3.70)
(4.49)

.03
.27
.01
.92

.73
.45
1.14
1.86

(1.64)
(1.30)
(3.62)
(5.34)

.92
.25
1.17
1.45

(2.06)
(1.02)
(3.85)
(4.60)

.34
.75
.88
.31

Bolded % (n) indicates signiﬁcant differences in percentage of substance use before and during the COVID-19 pandemic, as indicated by McNemar's tests; Bolded M (SD)
indicates signiﬁcant differences in frequency of substance use before and during the COVID-19 pandemic, as indicated by repeated measures ANOVAs.
ANOVA ¼ analysis of variance.
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Table 3
Percentage of substance using adolescents and mean number of substance using days across social context
Social context of substance use

Endorsement of individual items
With friends via technology
With friends face-to-face
Alone
With parents
Sent substance use posts to peers
Categories of adolescents
With friends only
Alone only
With parents only
In multiple contexts

%(n) of users

%(n) of users based on substance used

Total

Females

Males

Gender
difference, X2, p

Alcohol

Binge
drinking

31.6
23.6
49.3
42.0
36.2

(134)
(100)
(209)
(178)
(157)

32.4
21.5
46.2
46.5
40.4

(101)
(67)
(144)
(145)
(130)

29.4
31.4
57.8
30.4
23.5

(30)
(32)
(59)
(31)
(25)

.31,
4.14,
4.20,
8.14,
9.45,

.58
.04
.04
.00
.00

13.4
20.8
27.8
38.0

(57)
(88)
(118)
(161)

12.5
17.3
31.3
39.1

(39)
(54)
(97)
(122)

15.7
28.4
18.6
37.3

(16)
(29)
(19)
(38)

.68,
5.93,
5.92,
.11,

.41
.02
.02
.74

77.6 (104)
38.8 (52)
67.0 (67)
29.0 (29)
67.0 (140)
31.6 (66)
93.3 (166)
25.8 (46)
78.3 (119)
37.5 (57)
M number of days used (SD)
1.05 (1.34)a,b
.21 (1.10)a
1.59 (2.65)c
.52 (1.45)b
2.18 (2.14)a,d
.36 (1.08)c
3.38 (3.38)b,c,d
1.48 (2.71)a,b,c

Cannabis

Vaping

46.3
55.0
48.3
19.1
39.5

(62)
(55)
(101)
(34)
(60)

46.3
39.0
43.1
14.6
38.2

(62)
(39)
(90)
(26)
(58)

2.86
2.06
.69
4.55

(6.06)a
(4.61)b
(3.05)a,c
(6.57)b,c

2.79
3.15
.62
5.33

(6.67)
(6.26)a
(3.09)a,b
(7.89)b

Total n of substance users ¼ 424, n substance-using girls ¼ 312, n substance-using boys ¼ 102; Bolded percentages note signiﬁcant gender differences as identiﬁed by X2
tests of independence; Means in the same column that are denoted by the same subscript are signiﬁcantly different from one another (p < .05) as indicated by a Tukey's
HSD post hoc test in a multivariate ANOVA.
ANOVA ¼ analysis of variance; SD ¼ standard deviation.

frequency scores for our four substance use variablesdalcohol
use, binge drinking, cannabis use, and vapingdinto dichotomous
variables with 0 ¼ never used and 1 ¼ used one or more times.
We then used McNemar’s test to examine if the proportion of
adolescents who used each substance changed from pre-COVID
to 3 weeks post-COVID. To examine changes in substance use
frequency, we ran four repeated measures analyses of variances
(ANOVAs) with the number of days of alcohol use, binge drinking, cannabis use, and vaping as the outcome variables. All participants, including those with scores of 0 (no substance-using
days), were included in these analyses. We controlled for demographic variables, including age, gender (0 ¼ male; 1 ¼ female), and ethnicity (0 ¼ non-white; 1 ¼ white).
To examine H2, we compared the percentage of substanceusing adolescents who reported using alone versus with
friends (either face-to-face or via technology). We further categorized substance-using adolescents based on the contexts in
which they had used substances and compared the percentage of
participants that fell within each group. To identify potential
gender differences in substance use contexts, we ran a series of
X2 tests of independence.
To test H3 and H4, we ran a series of binary logistic
regressions with the following dichotomous dependent variables: whether or not adolescents had used (1) substances alone;
(2) with friends using technology; (3) face to face with friends;
(4) with parents; and (5) if they had sent posts of their substance
use to peers. In all models, we controlled for demographic variables and participants’ mean number of substance-using days in
the 3 weeks before the pandemic. In the models testing H3, we
entered self-reported popularity, social distancingebased reputation concerns and the interaction between these variables as
predictors. Predictor variables were grand-mean centered. We
plotted signiﬁcant interactions above (þ1 SD), below (1 SD),
and at the mean for each predictor [27] and used the PROCESS
Macro for SPSS to estimate the simple slope at each conditional
level of the moderator (i.e., reputation concerns) [28]. In the
models testing H4, we entered depression, anxiety, and COVID19 fear as predictors.
To test H5, we examined the percentage of adolescents who
had consumed alcohol versus other substances with their parents during the COVID-19 crisis (H5a) and the percentage of
adolescents who had consumed substances with their parents

versus in other social contexts (H5b). We also ran a series of
multivariate ANOVAs with the main predictor variable being
social context of substance use and the outcome variables being
days of alcohol use, binge drinking, cannabis use, and vaping
during COVID-19. Demographic variables and frequency of preCOVID-19 substance use were included also as covariates.
Results
Adolescent substance use rates
As shown in Table 2, the percentage of adolescents who used
alcohol did not change signiﬁcantly from pre- COVID to postCOVID (28.6%e30.1%, p ¼ .23). In contrast, the frequency of
alcohol use (i.e., average number of alcohol-using days) increased
signiﬁcantly (F(1, 1,029) ¼ 5.23, p ¼ .02). Although gender was
not a signiﬁcant moderator of this effect (F(1, 1,029) ¼ .09, p ¼
.76), analyses separated by gender revealed this increase was
only signiﬁcant for girls (F(1, 799) ¼ 4.61, p ¼ .03) and not for
boys (F(1, 225) ¼ .93, p ¼ .34). Further, the percentage of adolescents who binge drank and vaped dropped signiﬁcantly (5.9%
decrease for binge drinking, from 15.7% to 9.8%, p < .01 and 5.1%
decrease for vaping, from 16.6% to 11.5%, p < .01), and there were
no signiﬁcant frequency changes in either behavior (binge
drinking: F(1, 1,029) ¼ 1.34, p ¼ .25; vaping: F(1, 1,029) ¼ .49, p ¼
.49). Finally, the percentage of cannabis using adolescents
decreased for girls only (3% decrease, from 16.4% to 13.4%, p <
.01) and yet, the frequency of cannabis use (average number of
cannabis using days) increased signiﬁcantly from pre-COVID to
post-COVID (F(1, 1,029) ¼ 8.04, p ¼ .01). Again, although gender
was not a signiﬁcant moderator of this effect (F(1, 1,029) ¼ .64,
p ¼ .42), analyses separated by gender revealed this increase was
only signiﬁcant for girls (F(1, 799) ¼ 8.04, p ¼ .01) and not for
boys (F(1, 225) ¼ .02, p ¼ .88).
Contexts of substance use
In contrast to H2, the largest percentage of substance-using
adolescents (49.3%) had engaged in solitary substance use since
the COVID-19 pandemic compared to 23.6% and 31.6% who had
used with friends face-to-face and via technology, respectively.
Further, a sizeable percentage of adolescents used substances

.15
.00
.00
.04
.65
.50
.93
.47e1.12
1.14e1.77
.27e.60
1.00e1.05
.68e1.27
.86e1.37
.81e1.21
.02
.04
.25
.00
.22
.05
.41

Predictors of adolescents’ context of substance use
Bolded Exp(B) and 95% CIs indicate signiﬁcant effects at p < .05; gender reference group ¼ boys; ethnicity reference group ¼ nonwhite.
CI ¼ conﬁdence interval; SU ¼ substance use.

.04
.16
.79
.00
.58
.77
.61
1.02e2.85
.60e1.09
.56e1.55
1.11e1.18
.74e1.74
.70e1.31
.82e1.41
1.71
.81
.93
1.15
1.13
.96
1.07
.77
.00
.45
.00
.49
.67
.83
.55e1.56
1.14e2.02
.52e1.33
1.13e1.19
.78e1.70
.80e1.42
.80e1.31
.01
.06
.07
.00
.04
.00
.10
1.86
1.27
.68
1.20
1.45
1.57
.83

1.20e2.87
.99
.45e.1.04
1.16e1.23
1.02e2.07
1.21e2.04
.66e1.03

.93
1.52
.83
1.16
1.15
1.07
1.03

.00
.02
.35
.00
.20
.00
.73
.05
.19
.85
.00
.36
.53
.01
1.00e2.72
.61e.1.10
.57e1.58
1.12e1.18
.91e1.29
.93e1.15
.85e.98
1.65
.82
.95
1.15
1.08
1.04
.91
.43
.00
.53
.00
.16
.01
.28
.49e1.36
1.18e2.09
.54e1.38
1.13e1.19
.96e1.32
1.03e1.26
.90e1.03
.81
1.57
.86
1.16
1.13
1.14
.96
.03
.03
.12
.00
.03
.61
.01
1.04e2.44
1.03e1.69
.48e1.09
1.17e1.24
1.01e1.33
.90e1.06
1.02e1.14

Model 1 (hypothesis 3)
Gender
Age
Ethnicity
Pre-COVID substance use
Reputation concerns
Self-reported popularity
Popularity X rep concerns
Model 2 (hypothesis 4)
Gender
Age
Ethnicity
Pre-COVID substance use
Fear of COVID-19
Depression
Anxiety

1.59
1.32
.72
1.20
1.16
.98
1.08

with parents during the COVID-19 pandemic (42.0%) (see
Table 3). Finally, boys were signiﬁcantly more likely to use
substances alone (57.8%) and face-to-face with peers (31.4%)
than girls (46.2% and 21.5%, respectively), X2(1) ¼ 4.20 and 4.14,
p’s ¼ .04, and girls were signiﬁcantly more likely to use substances with parents (46.5%) and to send posts of substance use
to peers (40.4%) than boys (30.4% and 23.5%, respectively), X2(1)
¼ 8.14 and 9.45, p’s < .01.
We further categorized adolescents into four groups based on
their combination of contexts for substance use since social
distancing: alone only, with friends only, with parents only, and
in multiple contexts. Again, contrary to H2, the percentage of
adolescents that had only engaged in solitary use (20.8%) was
higher than those who only used with friends (13.4%; see
Table 3). Even if we removed the 20.5% of adolescents in the
“Substance Use Alone” category who had sent a picture or video
to friends privately or via social media, thus making their substance use more social in nature, the percentage of solitary
substance using adolescents (16.5%) would still be slightly higher
than the percentage of those using only with friends (13.4%).

.72
1.42
.40
1.03
.93
1.08
.99
.31e.89
1.01e1.68
.51e1.20
1.11e1.17
.87e1.80
1.00e1.69
.73e1.14
.52
1.31
.78
1.14
1.25
1.30
.91

.46e1.09
1.15e1.79
.27e.61
1.00e1.06
.87e1.12
.95e1.10
.91e1.01
.26e75
1.05e1.76
.53e1.25
1.11e1.17
.95e1.28
1.04e1.25
.95e1.08
.44
1.36
.81
1.14
1.10
1.14
1.01

.71
1.44
.41
1.03
.99
1.02
.96

Exp(B)

95% CI

SU with parents

95% CI
Exp(B)

p
Sent posts of SU to friends

p
95% CI

SU with friends face-to-face

Exp(B)
p
95% CI

SU with friends via technology

Exp(B)
p
95% CI
Exp(B)

SU alone

Table 4
Binary logistic regressions predicting social contexts of substance use during COVID-19 pandemic

.12
.00
.00
.03
.86
.57
.09

T.M. Dumas et al. / Journal of Adolescent Health 67 (2020) 354e361

p

358

Table 4 shows the binary logistic models that predict the ﬁve
different substance use context variables. In line with H3, adolescents higher in self-reported popularity were signiﬁcantly
more likely to engage in peer substance use, including using
with friends via technology (Exp(B) ¼ 1.14, p ¼ .01) and sending
substance use posts (Exp(B) ¼ 1.14, p < .01). Further, an interaction between self-reported popularity and social distancinge
related reputation concerns predicted face-to-face substance
use with friends. Simple slopes analysis revealed that only
among adolescents with low popularity did reputation concerns
predicted a greater likelihood of using substances in face-toface contexts with friends (B ¼ .28, standard error [SE] ¼ .13,
p ¼ .03; average popularity: B ¼ .08, SE ¼ .09, p ¼ .38; high
popularity: B ¼ .13, SE ¼ .11, p ¼ .24; see Figure 1). Interestingly, this interaction also predicted solitary substance use. Only
among adolescents with average and high popularity did
reputation concerns predicted a greater likelihood of using
substances alone (B ¼ .15, SE ¼ .07, p ¼ .03 and B ¼ .32, SE ¼ .10,
p < .01, respectively; low popularity: B ¼ .02, SE ¼ .10, p ¼ .86;
see Figure 1).
Further, consistent with H4, adolescents with greater fears of
COVID-19 (Exp(B) ¼ 1.45, p ¼ .04) and more depressive symptomology (Exp(B) ¼ 1.57, p < .01) were signiﬁcantly more likely
to engage in solitary substance use only (see Table 4).
Substance use patterns of adolescents who use with parents
In line with H5a, 93.3% of adolescents who used substances
with their parents during the COVID-19 pandemic used alcohol,
while only 25.8%, 19.1%, and 14.6% reported they binge drank,
used cannabis, and vaped. Further supporting H5b, results of a
signiﬁcant multivariate ANOVA (Wilk’s L ¼ .89, F(4, 410) ¼ 3.70,
p <.01) demonstrated that social context was signiﬁcantly
associated with frequency of alcohol use (F ¼ 12.43, p ¼ .00),
binge drinking (F ¼ 10.93, p < .01), cannabis use (F ¼ 11.63, p <
.01), and vaping (F ¼ 11.67, p < .01). A post hoc Tukey’s test
revealed that, in line with H5b, adolescents who only used
substances with their parents during social distancing engaged
in more drinking (p ¼ .05) and less cannabis use (p ¼ .04) than
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Figure 1. Interaction between self-reported popularity and reputation concerns due to COVID-19 social distancing predicting likelihood of substance use face-to-face
with friends and alone.

adolescents who only used with friends and signiﬁcantly less
vaping (p ¼ .02) than adolescents who only used alone (see
Table 3 for statistics). Further, adolescents who have used substances in multiple contexts since the COVID-19 pandemic have
engaged in signiﬁcantly more alcohol use and binge drinking (p’s
< .01) than all other categories of adolescents, more cannabis use
than adolescents who use alone and with their parents (p’s <
.01), and more vaping than adolescents who use with their
parents (p < .01).
Discussion
Results shed light on adolescent substance use patterns,
contexts, and correlates during the beginning of the COVID-19
pandemic. Despite emergency stay-at-home orders, a notable
percentage of adolescents engaged in substance use in various
contexts, including face-to-face. Speciﬁcally, while the percentage of adolescents who engaged in binge drinking, vaping, and
cannabis use (girls only) signiﬁcantly decreased from pre-COVID
to 3 weeks post-COVID social distancing orders, there was not a
signiﬁcant change for percentage of alcohol users. Further, the

frequency of alcohol and cannabis use increased. Perhaps with
school being asynchronous and many leisure activities canceled,
adolescents had more unstructured time, which is associated
with antisocial behavior including substance use [29]. Further,
research has shown that many adolescents procure substances
from their own home, including alcohol [30,31] whereas vaping
materials are generally obtained through peer networks [32] and
thus were perhaps less accessible. Finally, adolescents in our
study were likely spending more time with family, including
parents, and less time in contexts conducive to binge drinking
(e.g., parties).
Another notable ﬁnding is that there were still a signiﬁcant
number of adolescents who reported using with friends. However, social use of substances was not limited to face-to-face
interactions; 31.6% of substance-using participants reported
using substances in virtual contexts with friends and 36.2%
reported sharing alcohol-related posts. However, in contrast
with H2, more adolescents reported using substances alone than
using with friends in either virtual or face-to-face contexts. This
is surprising because substance use during adolescence typically
occurs in the context of peers [33].
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It is critical to note that solitary substance use in our study
was related to both increased COVID-19 fears and depressive
symptomology. Given that many adolescents were more isolated
than pre-pandemic, it is possible that solitary substance use was
of particular importance as a coping strategy among teens who
are struggling to deal with negative feelings. Prospective studies
suggest that ﬁrst onset of depression typically occurs in early
adolescence [34,35], and thus, it is possible that adolescent
coping via solitary substance use is a marker of more severe
mental health concerns [18e20].
Our results also suggest a surprisingly large number of
adolescents were using substances with parents during the
COVID-19 crisis. Lower rates of heavy drinking, cannabis use and
vaping were reported when adolescents used substances with
parents as compared to other contexts. However, research
demonstrates that although adolescents who drink with parents
may engage in more moderate drinking with parents, they are
more likely to engage in high risk drinking outside of the home,
potentially because of parents’ demonstrated approval [36] and
possible provision of alcohol [37,38]. What is unclear given our
study design, however, is how much of these parental attitudes
and behaviors were already present before the pandemic. One
possible concern is that these permissive attitudes and behaviors
either maintained or initiated during the ﬁrst 3 weeks of social
distancing orders will extend past the end of the pandemic and
may have long-lasting effects on substance use in this age group.
Findings also indicate that adolescents higher in self-reported
popularity were more likely to engage in peer substance use
during the COVID-19 pandemic, including via technology and
sending posts to friends. These ﬁndings are in line with Popularity Socialization Hypothesis [39], which suggests that popular
adolescents play the biggest role in modeling mild-to-moderate
risk behaviors. Further, self-reported popularity predicted
context of substance use among adolescents who had strong
concerns for how social distancing would affect their peer reputations; Adolescents with average to high popularity were more
likely to engage in solitary substance use while adolescents with
low popularity were more likely to engage in face-to-face substance use with peers. It is possible that with reduced opportunities to engage in substance use with friends, more popular
adolescents were attempting to uphold group norms via solitary
substance use as well. Indeed, Social Identity Perspective [40]
identiﬁes that more prototypical group members who uphold
group norms are rewarded by the group with increased trust and
power over decisions. On the other hand, low-popularity adolescents, who may have less conﬁdence that their friendships can
withstand social distancing, may be more willing to engage in
risky behavior, such as face-to-face substance use during a
pandemic, to maintain their social status.
Limitations and future Directions
This study is not without limitations. First, examining change
in drinking in the same survey with retrospective measurement
of past behavior may lead to errors in self-report. It is also
possible that since this study was conducted relatively close to
the start of the pandemic, we may not have captured adolescents’
established routines. Future research should examine adolescent
substance use trends across time as the pandemic continues to
affect daily life. Further, we had more statistical power to detect
signiﬁcant effects among girls (76.4% of the sample) than boys.
Therefore, results demonstrating that change in alcohol and

cannabis frequency were signiﬁcant for girls only must be
interpreted with caution given also we found no moderating
effects of gender for these effects. Finally, given that these data
were collected from a primarily Caucasian, Canadian sample, it is
unclear how these results may generalize to different cultures
and populations.
Despite limitations, this study sheds important light on substance use trends and correlates among adolescents during the
COVID-19 pandemic. Results provide preliminary evidence that
adolescent substance use, and in particular, solitary use, may be
of concern. As the pandemic continues to evolve, it is important
to continue to monitor the effects on adolescents, in particular as
related to their substance use and mental health.
Acknowledgments
The authors are grateful to the Social Sciences and Humanities
Research Council of Canada (SSHRC) for funding this study
(Insight Development Grant, PI: Dumas). They would also like to
thank the following undergraduate students in Dr.Dumas’ and
Dr. Ellis’ research laboratory for their help in providing quick
feedback on our survey and in participant recruitmentdPenny
Laird, Grace Millett, Rasmyah Mohammad, Nicole Orlan, Hannah
Soicher, Russell Spylo, Madeleine Visca, and, last but not least,
our fantastic Project Manager, Shannon Ward.
References
[1] Boak A, Elton-Marshall T, Mann RE, et al. Drug use among Ontario students,
1977-2019: Detailed Findings from the Ontario Student Drug Use and
Health Survey (OSDUHS). Toronto, ON: Centre for Addiction and Mental
Health; 2020.
[2] Arnett JJ. Adolescent storm and stress, reconsidered. Am Psychol 1999;
54:317.
[3] Kumpfer KL, Turner CW. The social ecology model of adolescent substance
abuse: Implications for prevention. Int J Addict 1990;25:435e63.
[4] Cleveland MJ, Feinberg ME, Bontempo DE, et al. The role of risk and protective factors in substance use across adolescence. J Adolesc Health 2008;
43:157e64.
[5] Hingson R, White A. New research ﬁndings since the 2007 Surgeon
General’s call to action to prevent and reduce underage drinking: A review.
J Stud Alcohol Drugs 2014;75:158e69.
[6] Administration SAaMHS. Results from the 2018 National Survey on Drug
Use and health: Detailed tables. Rockville, MD: Center for Behavioral
Health Statistics and Quality, Substance Abuse and Mental Health Services
Administration; 2019.
[7] Gerrard M, Gibbons FX, Houlihan AE, et al. A dual-process approach to
health risk decision making: The prototype willingness model. Dev Rev
2008;28:29e61.
[8] Kuntsche E, Knibbe R, Gmel G, et al. Why do young people drink? A review
of drinking motives. Clin Psychol Rev 2005;25:841e61.
[9] Cohn LD, Macfarlane S, Yanez C, et al. Risk-perception: Differences between
adolescents and adults. Health Psychol 1995;14:217e22.
[10] Casey BJ, Jones RM, Somerville LH. Braking and accelerating of the
adolescent brain. J Res Adolesc 2011;21:21e33.
[11] Lenhart A. Teens, social media & technology overview. Washington, DC:
Pew Research Center; 2015.
[12] Ellis WE, Wolfe DA. Understanding the association between maltreatment
history and adolescent risk behavior by examining popularity motivations
and peer group control. J Youth Adolesc 2009;38:1253e63.
[13] Mayeux L, Sandstrom MJ, Cillessen AHN. Is being popular a risky proposition? J Res Adolesc 2008;18:49e74.
[14] Tucker JS, Green HD Jr, Zhou AJ, et al. Substance use among middle school
students: Associations with self-rated and peer-nominated popularity.
J Adolesc 2011;34:513e9.
[15] Dumas TM, Davis JP, Ellis WE. Is it good to be bad? A longitudinal analysis
of adolescent popularity motivations as a predictor of engagement in
relational aggression and risk behaviors. Youth Soc 2019;51:659e79.
[16] van den Broek N, Deutz MHF, Schoneveld EA, et al. Behavioral correlates of
prioritizing popularity in adolescence. J Youth Adolesc 2016;45:2444e54.
[17] Thombs DL, Beck KH. The social context of four adolescent drinking
patterns. Health Educ Res 1994;9:13e22.

T.M. Dumas et al. / Journal of Adolescent Health 67 (2020) 354e361
[18] Creswell KG, Chung T, Wright AGC, et al. Personality, negative affect coping,
and drinking alone: A structural equation modeling approach to examine
correlates of adolescent solitary drinking. Addiction 2015;110:775e83.
[19] Tomlinson KL, Brown SA. Self-medication or social learning?A comparison of
models to predict early adolescent drinking. Addict Behav 2012;37:179e86.
[20] Creswell KG, Chung T, Clark DB, et al. Solitary alcohol use in teens is
associated with drinking in response to negative affect and predicts alcohol
problems in young adulthood. Clin Psychol Sci 2014;2:602e10.
[21] Brooks SK, Webster RK, Smith LE, et al. The psychological impact of
quarantine and how to reduce it: Rapid review of the evidence. Lancet
2020;395:912e20.
[22] Holmes EA, O’Connor RC, Perry VH, et al. Multidisciplinary research priorities for the COVID-19 pandemic: A call for action for mental health
science. Lancet Psychiatry 2020;7:547e60.
[23] Pape H, Bye EK. Drinking with parents: Different measures, different associations with underage heavy drinking? NAT Nordisk Alkohol Narkotikatidskrift 2017;34:445e55.
[24] Collins LM, Graham JW, Hansen WB, et al. Agreement between retrospective accounts of substance use and earlier reported substance use.
Appl Psychol Meas 1985;9:301e9.
[25] Ellis WE, Dumas TM. Physically isolated but socially connected: The psychological impact of the COVID-19 crisis on adolescents and the role of
social media, social interactions and physical activity. Can J Behav Sci 2020.
[26] Derogatis LR, Melisaratos N. The Brief symptom inventory: An introductory
report. Psychol Med 1983;13:595e605.
[27] Aiken LS, West SG, Reno RR. Multiple regression: Testing and interpreting
interactions. Newbury Park, CA: Sage; 1991.
[28] Hayes AF. Introduction to mediation, moderation, and conditional process
analysis: A regression-based approach. New York, NY: Guilford publications; 2017.
[29] Mahoney JL, Stattin H. Leisure activities and adolescent antisocial behavior:
The role of structure and social context. J Adolesc 2000;23:113e27.

361

[30] Rossow I, Pape H, Storvoll EE. Sources of intoxication–how do adolescents
get hold of alcohol? Tidsskr Nor Laegeforen 2005;125:1160e2.
[31] Hearst MO, Fulkerson JA, Maldonado-Molina MM, et al. Who needs liquor
stores when parents will do? The importance of social sources of alcohol
among young urban teens. Prev Med 2007;44:471e6.
[32] Pepper JK, Coats EM, Nonnemaker JM, et al. How do adolescents get their ecigarettes and other electronic vaping devices? Am J Health Promot 2019;
33:420e9.
[33] Barnes GM, Hoffman JH, Welte JW, et al. Effects of parental monitoring and
peer deviance on substance use and delinquency. J Marriage Fam 2006;68:
1084e104.
[34] Lewinsohn PM, Clarke GN, Seeley JR, et al. Major depression in community
adolescents: Age at onset, episode duration, and time to recurrence. J Am
Acad Child Adolesc Psychiatry 1994;33:809e18.
[35] Merikangas KR, Zhang H, Avenevoli S, et al. Longitudinal trajectories of
depression and anxiety in a prospective community study. Arch Gen Psychiatry 2003;60:993e1000.
[36] Pape H, Rossow I, Storvoll EE. Is drinking with parents associated
with high-risk drinking among adolescents? Eur Addict Res 2015;21:
291e9.
[37] Kaynak Ö, Winters KC, Cacciola J, et al. Providingalcohol for underage
Youth: What Messages should We Be sending parents? J Stud Alcohol
Drugs 2014;75:590e605.
[38] Staff J, Maggs JL. Parents Allowing drinking is associated with adolescents’heavy alcohol Use. Alcohol Clin Exp Res 2020;44:188e95.
[39] Allen JP, Porter MR, McFarland FC, et al. The Two faces of adolescents’
Success with peers: Adolescent popularity, social Adaptation, and Deviant
behavior. Child Dev 2005;76:747e60.
[40] Hogg MA. All animals are equal but some animals are more equal than
others: Social identity and marginal membership. In: Williams KD,
Forgas JP, eds. The social outcast: Ostracism, social exclusion, rejection, and
bullying. New York, NY: Psychology Press; 2005:243e61.

