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Abstract

Objective: Prospective research is needed to better-understand changes in substance use from
before to during the COVID-19 pandemic, among emerging adults (18-25 years), a high-risk
group for substance use. Method: N=1,096 (weighted sample N=1,080; 54% female)
participants enrolled in the Québec Longitudinal Study of Child Development, who
completed pre-pandemic (2019; 21 years) and COVID-19 (mid-March to mid-June 2020)
surveys. COVID-19-related and pre-existing factors were examined as moderators of change
in substance use. Results: Full sample analyses revealed decreased binge drinking (p<.001,
Bayes factor (BF)=22, Cohen’s °=0.02), but no changes in alcohol and cannabis use.
Stratified analyses revealed emerging adults who reported <monthly use pre-pandemic
increased their alcohol use (p<.001, BF>150, £=0.05) and binge drinking (p<.001, BF=27,
/=0.01), but not their cannabis use. Conversely, emerging adults who reported >monthly use
pre-pandemic decreased their binge drinking (p<.001, BF>150, £°=.12) and cannabis use (
p<.001, BF>150, °=.06), but did not change their alcohol use frequency. Several factors
moderated change in substance use, including employment loss (p<.005, BF>39, £=.03) and
loneliness (p<.018, BF>150, £=.10) during COVID-19. Conclusions: Changes in alcohol and
cannabis use frequency among emerging adults in the first three months of COVID-19
largely differed according to pre-pandemic substance use, COVID-19-related factors, and
pre-existing factors. While some youth with pre-existing vulnerabilities (e.g., more frequent
substance use pre-pandemic) remained stable or decreased their substance use during
COVID-19, emerging adults who experienced employment loss, loneliness, and financial
concerns during COVID-19 increased their substance use, highlighting the need for increased
supports for vulnerable populations.

Keywords: COVID-19, emerging adults, alcohol use, cannabis use, binge drinking,

risk factors
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Changes in Emerging Adults’ Alcohol and Cannabis Use from Before to During the COVID-
19 Pandemic: Evidence from a Prospective Birth Cohort

The coronavirus disease 2019 (COVID-19) pandemic resulted in major disruptions to
societal norms, with physical distancing measures implemented worldwide to slow the spread
of the virus. In Canada, the province of Québec was greatly affected by the first wave of
pandemic (mid-March to mid-June 2020), which resulted in 54,708 cases, 6,530
hospitalizations, and 5,552 deaths (Quebec National Institute of Public Health, 2021). To
reduce the rate of new infections, social distancing measures were introduced, including
working from home arrangements, bans on indoor gatherings, and school and university
closures (Québec Government, 2020a, 2020b, 2020c). While non-essential businesses were
also closed, liquor stores and cannabis dispensaries remained open, and reported increased
sales during this time (Québec Government, 2020a; Société des alcools du Québec, 2020;
Société Québécoise du Cannabis, 2021), suggesting increased use of these substances.

Emerging adults (18-25 years) may be particularly susceptible to changes in alcohol
use (AU) and cannabis use (CU) during COVID-19, given their high rates of pre-pandemic
use (Statistics Canada, 2021; World Health Organization, 2018). Emerging adults have also
experienced the highest levels of loneliness and mental health problems (e.g., depression)
during COVID-19 (Groarke et al., 2020; Pierce et al., 2020; Watkins-Martin et al., 2021),
known risk factors for substance use (SU; Lai, Cleary, Sitharthan, & Hunt, 2015; McKay,
Konowalczyk, Andretta, & Cole, 2017). As such, conditions surrounding COVID-19 may
lead to increased SU in emerging adults who use substances to cope or self-medicate
(Khantzian, 1987); however, given emerging adults mainly report AU and CU in social
contexts (Lau-Barraco & Collins, 2011; Shrier, Walls, Rhoads, & Blood, 2013), social

disruptions during COVID-19 may also lead to reduced SU. Thus, prospective research is
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needed to examine changes in AU and CU among emerging adults from before to during
COVID-19.

The limited number of prospective studies examining changes in AU among emerging
adults found no changes in AU frequency, but decreased binge drinking (BD; consumption of
>4 (females) or >5 (males) drinks in a single session) and weekly/monthly alcohol
consumption, particularly among those who engaged in greater levels of drinking pre-
pandemic (Bartel, Sherry, & Stewart, 2020; Clare et al., 2021; Minhas et al., 2021). Further,
Bartel et al. (2020) found no changes in CU overall, but found increased CU among
vulnerable subgroups, including isolated individuals and those who reported using cannabis
to cope with depression. While findings from Bartel et al. (2020) highlight the importance of
context, it is yet unknown how other important risk factors may moderate changes in SU
among emerging adults during COVID-19. Ultimately, identifying risk factors associated
with changes in SU will allow for the identification of emerging adults that are most at risk
and highlight intervention targets to reduce SU in this high-risk group.

Cross-sectional studies and studies conducted with other groups have linked risk
factors including male sex, lower socioeconomic status, news-seeking, being single, health
worries, loneliness, financial strain, sexual minority attraction, low social support, and
depression, to increased SU during COVID-19 (Coakley et al., 2021; Horigian, Schmidt, &
Feaster, 2021; Krueger, Barrington-Trimis, Unger, & Leventhal, 2021; Laghi et al., 2021;
Lechner et al., 2020; Mohr, Umemoto, Rounds, Bouleh, & Arpin, 2021; Papp & Kouros,
2021; Stanton et al., 2020). While some of these findings derive from studies conducted with
university students and young adults (including those >25 years), contextual differences limit
the generalizability of these findings to emerging adults. Namely, university attendance is
associated with greater AU in emerging adulthood (Patrick, Terry-McElrath, Kloska, &

Schulenberg, 2016). Thus, changes in the university context during COVID-19 (e.g., campus
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shutdowns), are inextricably linked to SU changes among university students, an effect that
does not generalize to emerging adults not attending university. Further, given SU tends to
decrease after 25 years (Chen & Jacobson, 2012), it is difficult to disentangle whether SU
changes among young adults >25 years, are attributable to the pandemic, or normative
developmental processes. Finally, given employment status and living situation (i.e., with/
without parents) are also associated with emerging adult SU (Jager, Keyes, & Schulenberg,
2015), research is also needed to examine whether these factors and changes in these factors
during COVID-19 (if applicable), are associated with SU changes.

This study used population-representative data from a large birth cohort to examine
changes in AU and CU among emerging adults from pre-pandemic (21 years) to during
COVID-19 (22 years). We also examined whether pre-pandemic SU, COVID-19-related
factors, and pre-existing vulnerabilities moderated change in SU during COVID-19. It was
anticipated that while there would be overall decreases in SU, emerging adults with elevated
pre-pandemic SU, or pre-existing or COVID-19-related risk factors would increase their SU.

Method
Participants

Data were drawn from the Québec Longitudinal Study of Child Development
(QLSCD; N=2,120), led by the Institut de la statistique du Québec (Orri et al., 2020). The
QLSCD includes a stratified random sample of singletons born in 1997/98 in Quebec.
Ninety-five percent of participants who met eligibility criteria (i.e., gestation period between
24-42 weeks, and mother who spoke French or English), were enrolled in the study. The
current sample comprised N=1,096 individuals (62% female; 59% students; 4% parents; 95%
living independently both pre- and during COVID-19), who participated in the pre-pandemic

(21 years) and COVID-19 (22 years) surveys (see Table 1 for descriptive statistics).
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Compared to the broader QLSCD sample, participants included in this study were more likely
to be female, but did not differ on other demographics nor on SU at 20 years.
Procedure

The pre-pandemic survey was completed between mid-February and end of June
2019. The COVID-19 survey was completed between July and August 2020. Both surveys
were completed online. Data from previous QLSCD surveys were used in the calculation of
some pre-existing risk factors (detailed below). The QLSCD protocol was approved by the
Institut de la statistique du Québec and the St-Justine Hospital Research Centre ethics
committees. Informed consent was obtained at each survey.

Measures

Substance Use. For the pre-pandemic survey, SU across the past 12 months was
examined. For the COVID-19 survey, SU across the period mid-March to mid-June 2020 was
examined, corresponding with the first three months of the COVID-19 pandemic and a strict
lockdown period in Québec (Québec Government, 2020a, 2020b, 2020c). AU and CU were
assessed via the questions: (1) “how often did you drink alcohol?”’; and (2) “how often did
you use cannabis (marijuana, pot, hashish)”. Responses were recorded on a seven-point scale
[0 (never) to 6 (everyday)]. To assess BD, participants were asked “how many times did you
have 4 (females)/ 5 (males) drinks or more on the same occasion?”, with responses recorded
on a six-point scale [0 (never) to 5 (>1 per week)].

Moderating Factors. COVID-19-related moderating factors were: Female sex
(assigned at birth); living independently (without parents); employment loss; education loss;
living in Montréal (examined as a moderator given this region experienced the greatest
number of cases and deaths, and longest COVID-19 lockdown in Québec (Quebec National
Institute of Public Health, 2021; Thomas, 2021)); being in a relationship; hours per day spent

viewing COVID-19-related news [0 (none), 1 (<60 minutes), 2 (<2 hours), 3 (<3hours), 4 (>3
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hours)]; health worries (3 items assessing worries relating to: (i) loved ones who are at risk;
(i1) loved ones not at risk; and (iii) participant’s own health, from 0 “Not at all” to 6
“Extremely”); loneliness (assessed via the 3-item UCLA loneliness scale; Hughes, Waite,
Hawkley, & Cacioppo, 2004); and financial concerns (i.e., how concerned participants were
about the potential impact of COVID-19 on their ability to have enough money to meet basic
needs [0 (not at all), 1 (somewhat), 2 (very), 3 (extremely)]). Pre-existing moderating factors
were: Studying at 21 years; employed at 21 years; sexual minority attraction (i.e.,
homosexual, bisexual, or asexual), at 17 years; socioeconomic status (SES; mean of variables
aggregating parent income, education, and job prestige at 15 and 17 years); social support at
19 years (assessed via the Social Provision Scale; Caron, 2013); depression at 20 years
(assessed via the Centre for Epidemiological Studies Depression Scale; Poulin, Hand, &
Boudreau, 2005); and problem AU at 20 years (assessed via the Alcohol Use Disorders
Identification Test; Saunders, Aasland, Babor, De La Fuente, & Grant, 1993).
Statistical Analyses

Whole sample analyses examined within-person change in SU from pre-pandemic (21
years; 2019) to during COVID-19 (22 years), via multilevel models. To examine whether risk
factors moderated change in SU, the slope of within-person change was regressed onto each
risk factor (i.e., via a cross-level interaction), simultaneously for each outcome. As a result,
findings reflect the association between each risk factor and change in SU, adjusting for the
remaining risk factors. Significant moderation effects were further explored via simple slope
analyses, with changes in SU examined at each level of the moderator (binary moderators), or
at one standard deviation above and below the mean of the moderator (continuous
moderators; Preacher, Curran, & Bauer, 2006). Then, participants were stratified into separate
groups for each outcome, according to pre-pandemic SU (21 years): (1) <monthly; or (2)

>monthly use, and data were re-analyzed. Results from the stratified sample analyses were
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used to determine whether changes in SU during COVID-19 differed as a function of pre-
pandemic SU. Stratified analyses also served as sensitivity analyses, with changes in SU
among the >monthly group not limited by timeframe differences between the surveys (e.g.,
weekly SU can be interpreted in the same way across both a 12- and 3-month timeframe).

Effect sizes were calculated via Cohen’s #* for local effect size (Selya, Rose, Dierker,
Hedeker, & Mermelstein, 2012), with >0.02, >0.15, and >0.35 indicative of small, medium,
and large effects, respectively (Cohen, 1988). Rather than adjusting for multiple comparisons,
complimentary Bayes factors (BF) were calculated, in line with recent statistical
recommendations (Benjamin et al., 2018). BF scores of <3, 3 to 20, 20 to 150, and >150
indicative of anecdotal, positive, strong, and very strong evidence against the null hypothesis
(Kass & Raftery, 1995). Associations in the current study were determined to be significant if
p<.05 and BF>3. Analyses were conducted in Mplus (version 8.5), using weights to ensure a
representative sample. The robust maximum likelihood estimator handled any non-normality
and full information maximum likelihood accounted for missing data.

Results

Descriptive statistics and correlations between risk factors are reported in Table 1.
The percentage of participants that endorsed each SU response category pre-pandemic (21
years) and during COVID-19 (22 years), are reported in Supplemental Figures 1-3. Twenty-
nine percent of participants had some missing data, with n=17 (2%) and n=24 (2%) missing
BD data for the pre-pandemic and COVID-19 surveys, respectively. There were no missing
data for AU or CU. Missing data for risk factors was <10%. Participants studying at 21 years
were significantly less likely to have missing data, than non-students. Participants with
missing data did not differ from those with complete data on other study variables.
Full Sample analyses

Overall, there was a significant decrease in BD frequency during the COVID-19
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pandemic (#=0.02), however, there was no overall change in AU (=0.001) or CU (£=0.001)
frequency (see Table 2). Loss of employment during COVID-19 significantly moderated
change in AU (’=0.03), while problem AU at 20 years significantly moderated change in BD
(=0.04) frequency (see Figure 1 for graphical depictions and simple slope effects). There
was a significant increase in AU among participants who lost employment during COVID-
19, but not among those who remained employed. There was also a significant decrease in
BD frequency among participants with elevated problem AU at 20 years, and no change
among those with low problem AU at 20 years.

Stratified sample analyses: <Monthly use pre-pandemic (21 years)

Overall, there was a significant increase in AU (£=0.05) and BD (*=0.01) frequency,
but not CU (=0.005) frequency, during COVID-19 (see Table 3). Loneliness during
COVID-19 (£=0.10), being employed at 21 years (=0.07), and depression at 20 years
(=0.10) significantly moderated changes in AU, while financial concerns (=0.05)
moderated changes in CU frequency (see Figure 2 for graphical depictions and simple slope
effects). There was a significant increase in AU frequency among participants who were
employed at 21 years, those who scored high on loneliness, and those low in depression at 20
years, but not among those who were unemployed at 21 years, low in loneliness during
COVID-19, or those with elevated depression at 20 years. There was a significant increase in
CU among participants with elevated (but not among those with low) financial concerns.
Stratified sample analyses: >Monthly use pre-pandemic (21 years)

Overall, there was a significant decrease in BD (£=0.12) and CU (£=0.06) during
COVID-19; however, there was no overall change in AU frequency (#=0.004; see Table 4).
Loss of employment during COVID-19 (£=0.04) and SES (#=0.08) significantly moderated
change in AU frequency, while living in Montreal during COVID-19 moderated change in

AU (£=0.07) and BD (£=0.08) frequency (see Figure 3 for graphical depictions and simple
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slope effects). Emerging adults who did not lose employment during COVID-19, came from
a lower SES background, or lived in Montreal during COVID-19, reported a significant
decrease in their AU frequency, whereas those who lost employment, those who came from a
higher SES background, and those who lived outside of Montreal reported no significant AU
changes. Finally, emerging adults who lived in Montreal during COVID-19 reported a steeper
decline in their BD, than participants who lived outside of Montreal during COVID-19.
Discussion

This is the first prospective study to examine how 17 important pre-existing and
COVID-19-related factors moderated change in AU and CU from pre-pandemic (2019; 21
years) to during an early period of COVID-19 (mid-March to mid-June 2020; 22 years), in a
representative sample of emerging adults. Analyses revealed a significant overall decrease in
BD, but no overall changes in AU and CU; however, stratified sample analyses revealed
differential changes in SU according to pre-pandemic SU (21 years). Namely, emerging
adults who engaged in AU and BD less than monthly pre-pandemic, reported small increases
in the same SU behavior; however, given the increase in BD was below the accepted
threshold for a small effect, this finding is of limited clinical concern. Conversely, emerging
adults who reported at least monthly BD or CU pre-pandemic, reported small-to-medium
decreases in the same SU behavior. Given research has identified that AU is stable across 21
to 22 years (Auerbach & Collins, 2006), it is unlikely that changes in AU seen in the current
study reflect normative processes; however, less is known about the stability of CU during
this age. As such, it is possible that the decrease in CU observed among those who used
cannabis >monthly pre-pandemic, may be attributable to normative changes, rather than
COVID-19. Thus, to fully understand the role of COVID-19 on CU changes among emerging
adults, greater insight is needed into the stability of CU patterns among emerging adults who

report >monthly use.
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Findings are in line with prospective studies conducted with other populations (e.g.,
across all age groups), which found no or only small increases in AU and CU frequency
during COVID-19 (Graupensperger et al., 2021; Naughton et al., 2020; Pinkham, Ackerman,
Depp, Harvey, & Moore, 2020; Robinson & Daly, 2021). Current findings are also in line
with the limited number of other studies conducted with emerging adults, which found no
changes in AU and CU and decreased BD (Bartel et al., 2020; Clare et al., 2021; Minhas et
al., 2021), during COVID-19. However, current results extend previous findings by
underscoring the importance of context in considering changes in SU among emerging adults
during COVID-19. For instance, current analyses stratified by SU at 21 years revealed
decreased CU among participants who reported >monthly CU pre-pandemic, which was
masked by a very small increase in CU among emerging adults who reported <monthly CU
pre-pandemic. This masking effect highlights the importance of considering pre-pandemic
CU when examining change during COVID-19. Further, current findings of increased SU
among vulnerable populations (e.g., those reporting employment loss, loneliness, or financial
concerns during COVID-19), echo findings from other populations (Cousijn, Kuhns, Larsen,
& Kroon, 2021; Papp & Kouros, 2021).

At odds with hypotheses, increased AU frequency was found among emerging adults
who had low depression at 20 years and <monthly AU pre-pandemic, with no AU changes
for individuals with high depression at 20 years. One reason for these unexpected findings
may be that individuals with a history of pre-existing mental health vulnerabilities fared well
during the first three months of COVID-19, thus reducing the likelihood of increased SU in
an attempt to cope or self-medicate. This idea is supported by Hamza, Ewing, Heath, and
Goldstein (2020), who found decreased depression symptoms early during COVID-19,
among university students with pre-existing mental health concerns. Further, while previous

research linked lower SES to increased AU during COVID-19 (Laghi et al., 2021), we found
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decreased AU among those from lower SES backgrounds who reported >monthly AU pre-
pandemic. These findings may be due to the parallel economic crisis surrounding COVID-19,
which disproportionately affect lower SES groups and have been posited to lead to reductions
in AU via reduced spending (De Goeij et al., 2015).
Strengths and Limitations

Strengths include the prospective design, large, population-representative sample, and
adjustment for social roles associated with decreased SU in emerging adulthood (e.g.,
relationship status and employment; Jager et al., 2015). While the current study is limited to
self-reported SU frequency, the reliability of such data among young people is well-
established (Ramo, Liu, & Prochaska, 2012; Simons, Wills, Emery, & Marks, 2015). Another
limitation is the difference in timeframes between the two surveys (12-months for pre-
pandemic and 3 months for the COVID-19 survey). However, SU recall is good across both
timeframes (Janssen, Braciszewski, Vose-O’Neal, & Stout, 2017) and AU and CU do not
systematically vary across April-June, compared to the rest of the year (Fleming et al., 2021).
Further, our use of stratified analyses also mitigated the effect of difference in timeframes on
results. Another limitation is attrition in QLSCD; however, use of weights ensured the current
sample was comparable to the original QLSCD sample.
Conclusions

Results indicate changes in AU and CU among emerging adults in the early stage of
COVID-19 (mid-March to mid-June), largely depend on pre-pandemic SU (21 years),
COVID-19 factors, and pre-existing factors. Despite concerns about increased SU during
COVID-19, results indicate that some individuals considered most vulnerable (e.g., those
engaging in more frequent SU pre-pandemic) fared better than expected. Nonetheless,
findings also underscored that those who experienced employment loss, loneliness, and

financial concerns during COVID-19 increased their SU, highlighting the need for public
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health interventions targeting these risk factors (e.g., government assistance for those

experiencing financial hardship), to reduce SU among emerging adults during COVID-19.
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Table 1
Descriptive Statistics and Correlations Between COVID-19 and Pre-Existing Factors
Substance Use Mean SD
Alcohol frequency Pre-pandemic 2.98 1.36
During COVID-19 3.01 1.77
Binge drinking frequency Pre-pandemic 1.55 1.35
During COVID-19 1.37 1.55
Cannabis frequency Pre-pandemic 1.50 1.91
During COVID-19 1.50 2.17
COVID-19 Factors 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 M/valid% SD/n
1. Female 132 .073 .092 .046 .035 .159 .149 .139 .087 .056 .055 -.002 .125 .073 .176 -.014 54% 586
2. Living independently 1 -.037 -016 .010 -.066 .282 -.107 .039 .107 -.142 .001 -.205 .036 -.008 .032 .043 37% 401
3. Loss of employment 1 .030 -.003 .030 .048 -.006 .044 .048 .050 .137 .105 -.012 .048 -.031 .091 23% 241
4. Loss of education 1 .107 .045 .020 .058 .045 .049 .241 -.083 .096 .015 -.017 .053 .009 22% 234
5. COVID-19 news-seeking 1 .070 .055 .102 .018 .062 .078 .048 .021 -.077 .084 -.037 .104 2.05 1.1
6. Living in Montreal 1 .008 .155 .120 .107 .135 -.028 .112 .038 -.051 .130 .003 21% 217
7. In a relationship 1 .016 -.067 .030 -.042 .104 -.015 -.007 .045 .019 .009 57% 610
8. Health worries 1 .162 .176 .047 -.022 -.008 .015 -.052 .091 -.090 6.7 4.15
9. Loneliness 1 254 014 -.077 .024 .079 -.194 .330 .052 4.77 1.88
10. Financial concerns 1 -.039 -.080 -.166 .053 -.133 245 .012 0.66 0.86
Pre-existing Factors
11. Studying at 21 years 1 -117 .327 -.079 .098 -.052 .001 63% 577
12. Employed at 21 years 1 .008 -.052 .062 .003 .136 75% 810
13. Socioeconomic status I -09 .161 -.073 .080 -0.1 1.04
14. Sexual minority attraction 1 -128 .146 .014 11% 105
15. Social support 1 -.327 .009 26.65 4.24
16. Depression 1 .100 9.37 6.54
17. Problem drinking 1 4.89 4.61

Note. Data were compiled from the final master file of the Québec Longitudinal Study of Child Development (1998-2020), ©Gouvernement du Québec, Institut de la
statistique du Québec.
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Table 2
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Overall Change and Change x Moderator Effects for Substance Use from Pre-Pandemic (21 years) to During COVID-19 (22 years), In the Whole Sample

Alcohol Use Frequency Binge Drinking Frequency Cannabis Use Frequency

B (SE) 95% CI p BF B (SE) 95% CI p BF B (SE) 95% CI p BF
Overall Change 0.056 (0.041) [-0.024, 0.136].168 0.06 -0.15 (0.039) [-0.227, -0.074] .000 22.38 -0.028 (0.045) [-0.116,0.06] .530 0.03
Change x Moderator Effects
COVID-19 Factors
Female -0.03 (0.092) [-0.210, 0.150].745 0.00 -0.021 (0.085) [-0.188, 0.146] .804 0.00 -0.115(0.104) [-0.319,0.090] .272 0.00
Living independently 0.044 (0.093) [-0.137,0.226].632 0.00 0.108 (0.089) [-0.066, 0.282] .224 0.01 0.094 (0.100) [-0.102,0.291] .347 0.00
Loss of employment 0.259 (0.093) [0.077, 0.441] .005 39.23 0.157 (0.100) [-0.039, 0.352] .116 0.11 0.081 (0.111) [-0.137,0.300] .466 0.00
Loss of education -0.057 (0.093) [-0.240, 0.126] .543 0.00 0.028 (0.094) [-0.156,0.212] .766 0.00 0.106 (0.110) [-0.109,0.320] .334 0.00
News-seeking 0.049 (0.040) [-0.029, 0.127].221 0.01 -0.017 (0.040) [-0.095, 0.060] .663 0.00 0.018 (0.045) [-0.071,0.107] .692 0.00
Living in Montreal -0.191 (0.113) [-0.413, 0.030].090 0.07 -0.124 (0.110) [-0.339, 0.092] .261 0.00 0.027 (0.141) [-0.250, 0.304] .850 0.00
In a relationship -0.099 (0.087) [-0.270, 0.072] .256 0.00 -0.070 (0.087) [-0.241, 0.102] .427 0.00 -0.162 (0.097) [-0.353,0.028] .095 0.01
Health worries -0.011 (0.011) [-0.032, 0.010].310 0.00 -0.009 (0.010) [-0.029, 0.011] .384 0.00 -0.003 (0.012) [-0.027,0.021] .826 0.00
Loneliness 0.045 (0.025) [-0.003, 0.094].068 0.19 0.030(0.023) [-0.015, 0.076] .191 0.02 0.010 (0.027) [-0.043,0.063] .713 0.00
Financial concerns 0.012 (0.057) [-0.100, 0.125].827 0.00 0.021 (0.053) [-0.083,0.126] .688 0.00 0.118 (0.061) [-0.001, 0.237] .053 0.06
Pre-Existing Factors
Studying at 21 years 0.214 (0.095) [0.029, 0.400] .023 2.06 -0.172 (0.086)[-0.341, -0.003] .046 0.58 -0.016 (0.114) [-0.239, 0.206] .886 0.00
Employed at 21 years 0.151 (0.097) [-0.040, 0.341].121 0.02 0.119 (0.089) [-0.055, 0.294] .180 0.01 0.112(0.109) [-0.101,0.325] .302 0.00
Socioeconomic status 0.073 (0.049) [-0.023,0.169].138 0.02 -0.005 (0.045) [-0.093, 0.084] .918 0.00 0.000 (0.051) [-0.100,0.101] .995 0.00
Sexual minority attraction 0.064 (0.138) [-0.207, 0.335].642 0.00 0.051 (0.136) [-0.215, 0.317] .706 0.00 -0.026 (0.145) [-0.310, 0.258] .857 0.00
Social support 0.010 (0.013) [-0.014, 0.035] .411 0.00 -0.002 (0.012) [-0.025, 0.021] .848 0.00 0.005 (0.013) [-0.020, 0.030] .706 0.00
Depression -0.002 (0.008) [-0.019, 0.014].768 0.00 0.005 (0.007) [-0.010, 0.019] .524 0.00 0.002 (0.009) [-0.015,0.020] .786 0.00
Problem drinking -0.010 (0.010) [-0.029, 0.0097 .300 0.00 -0.026 (0.009) [-0.043, -0.008] .004 >150 -0.027 (0.011) [-0.048, -0.006] .011 1.07

Note. B=Unstandardized regression estimate. SE=Standard error. CI=Confidence interval. BF = Bayes Factor. Significant effects (i.e., p<.05, BF>3) are

bolded. Drinking and Cannabis use frequency were assessed on a 7-point scale ranging from 0 (never) to 6 (everyday). Binge Drinking Frequency was
assessed on a 6-point scale ranging from 0 (never) to 5 (>1 per week). Data were compiled from the final master file of the Québec Longitudinal Study of
Child Development (1998-2020), ©Gouvernement du Québec, Institut de la statistique du Québec.
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Table 3
Overall Change and Change x Moderator Effects for Substance Use from Pre-Pandemic (21 years) to During COVID-19 (22 years), Among Participants Who
Engaged in that Substance Use Behavior <monthly, Pre-Pandemic

Alcohol Use Frequency® Binge Drinking Frequency® Cannabis Use Frequency®
(weighted n=380) (weighted n=607) (weighted n=833)

B (SE) 95% CI p BF B (SE) 95% CI p BF B (SE) 95% CI p BF
Overall Change 0.304 (0.075) [0.157, 0.451] .000 >150 0.121 (0.042) [0.038, 0.204] .004 27.40 0.091 (0.045) [0.003,0.179] .042 0.31
Change x Moderator Effects
COVID-19 Factors
Female -0.134 (0.168) [-0.464, 0.196] .426 0.01 0.096 (0.092) [-0.084, 0.277] .296 0.07 -0.123 (0.107) [-0.333, 0.087] .251 0.02
Living independently 0.002 (0.183) [-0.357, 0.360] .993 0.00 0.012(0.104) [-0.192,0.216] .908 0.03 0.032 (0.105) [-0.175,0.238] .763 0.00
Loss of employment 0.297 (0.188) [-0.072, 0.666] .114 0.24 0.212(0.117) [-0.017, 0.440] .069 0.65 0.024 (0.114) [-0.199, 0.247] .834 0.00
Loss of education -0.25 (0.176) [-0.595, 0.096] .157 0.06 -0.016 (0.097) [-0.205, 0.174] .872 0.03 0.046 (0.115) [-0.179,0.271] .691 0.00
News-seeking 0.029 (0.070) [-0.108, 0.166] .676 0.00 -0.029 (0.043) [-0.113, 0.055] .500 0.05 0.004 (0.044) [-0.083,0.090] .937 0.00
Living in Montreal 0.087 (0.214) [-0.333, 0.507] .684 0.00 0.158 (0.128) [-0.093,0.409] .217 0.12 0.192 (0.158) [-0.117, 0.502] .224 0.14
In a relationship -0.101 (0.186) [-0.465, 0.262] .585 0.00 -0.037 (0.104) [-0.242, 0.167] .720 0.03 -0.075 (0.098) [-0.268, 0.118] .445 0.00
Health worries -0.005 (0.018)[-0.041, 0.031] .785 0.00 -0.019 (0.011) [-0.041, 0.002] .082 0.37 0.002 (0.012) [-0.021, 0.025] .858 0.00
Loneliness 0.111 (0.047) [0.019, 0.202] .018 >150 0.011 (0.026) [-0.040, 0.062] .664 0.03 0.008 (0.028) [-0.046, 0.062] .779 0.00
Financial concerns 0.114 (0.109) [-0.099, 0.327] .294 0.02 0.061 (0.055) [-0.048,0.169] .273 0.07 0.138 (0.068) [0.004, 0.272] .044 123.22
Pre-Existing Factors
Studying at 21 years 0.137 (0.163) [-0.184, 0.457] .403 0.01 -0.145 (0.094) [-0.330, 0.039] .122 0.20 -0.126 (0.113) [-0.348, 0.096] .264 0.02

Employed at 21 years 0.366 (0.179) [0.015, 0.718] .041 17.97 0.087 (0.098)
Socioeconomic status 0.047 (0.086) [-0.121, 0.216] .582 0.00 -0.018 (0.044)
Sexual minority attraction  0.059 (0.246) [-0.424, 0.542] .811 0.00 0.054 (0.141)

-0.105, 0.279] .373 0.05 0.124 (0.108)
-0.105, 0.069] .681 0.03 0.029 (0.058)
-0.223,0.330] .704 0.03 -0.136 (0.153)

-0.089, 0.336] .253 0.01
-0.084, 0.142] .618 0.00
-0.436, 0.164] .373 0.00

s e W W W W |
s s R W W e Mo |

Social support 0.021 (0.021) [-0.02, 0.062] .309 0.02 -0.002 (0.013) [-0.027,0.024] .890 0.03 -0.013 (0.012) [-0.037, 0.011] .292 0.01
Depression -0.031 (0.014) [-0.06, -0.003] .031 >150 -0.008 (0.008) [-0.025, 0.008] .317 0.07 -0.003 (0.009) [-0.020, 0.013] .693 0.00
Problem drinking 0.032 (0.048) [-0.062, 0.125] .504 0.02 0.036 (0.020) [-0.003, 0.076] .067 0.84 -0.014 (0.012) [-0.038,0.01] .252 0.02

Note. B=Unstandardized regression estimate. SE=Standard error. CI=Confidence interval. BF = Bayes Factor. Significant effects (i.e., p<.05, BF>3) are
bolded. Drinking and Cannabis use frequency were assessed on a 7-point scale ranging from 0 (never) to 6 (everyday). Binge Drinking Frequency was
assessed on a 6-point scale ranging from 0 (never) to 5 (>1 per week). Data were compiled from the final master file of the Québec Longitudinal Study of
Child Development (1998-2020), ©Gouvernement du Québec, Institut de la statistique du Québec.
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Table 4
Overall Change and Change x Moderator Effects for Substance Use from Pre-Pandemic (21 years) to During COVID-19 (22 years), Among Participants Who
Engaged in that Substance Use Behavior >monthly, Pre-Pandemic

Alcohol Use Frequency Binge Drinking Frequency Cannabis Use Frequency
(weighted n=700) (weighted n=456) (weighted n=247)

B (SE) 95% CI p BF B (SE) 95% CI p BF B (SE) 95% CI p BF
Overall Change -0.069 (0.046) [-0.159,0.022] .137 0.14 -0.492 (0.067) [-0.623, -0.361] .000 >150 -0.475 (0.122) [-0.713, -0.237].000 >150
Change x Moderator Effects
COVID-19 Factors
Female 0.033 (0.105) [-0.172, 0.239] .752 0.00 -0.152 (0.149) [-0.445, 0.140] .307 0.01 -0.336 (0.269) [-0.863, 0.192] .212 0.04
Living independently 0.089 (0.105) [-0.117,0.295] .397 0.00 0.223 (0.147) [-0.066, 0.512] .131 0.28 0.365 (0.247) [-0.119, 0.848] .139 0.07
Loss of employment 0.225 (0.104) [0.021, 0.428] .03134.83 0.115(0.158) [-0.195, 0.425] .469 0.00 0.345 (0.285) [-0.213,0.903] .226 0.03
Loss of education 0.032 (0.110) [-0.183, 0.247] .769 0.00 0.071 (0.165) [-0.253, 0.395] .666 0.00 0.357 (0.295) [-0.221, 0.935] .226 0.02
News-seeking 0.051 (0.045) [-0.037, 0.140] .256 0.02 0.027 (0.069) [-0.109, 0.163] .693 0.00 0.055 (0.121) [-0.182, 0.292] .649 0.00
Living in Montreal -0.323 (0.132) [-0.583, -0.064] .015 >150 -0.386 (0.179) [-0.736, -0.036] .031 >150 -0.222 (0.318) [-0.844, 0.401] .485 0.01
In a relationship -0.149 (0.093) [-0.332,0.033] .108 0.20 -0.138 (0.140) [-0.412, 0.135] .322 0.01 -0.355 (0.270) [-0.885, 0.174] .188 0.04
Health worries -0.014 (0.013) [-0.039, 0.010] .257 0.02 -0.008 (0.018) [-0.043, 0.027] .664 0.00 -0.033 (0.036) [-0.103, 0.037] .359 0.01
Loneliness 0.008 (0.028) [-0.046, 0.063] .764 0.00 0.036 (0.039) [-0.041, 0.114] .356 0.01 0.034 (0.074) [-0.112, 0.179] .650 0.00
Financial concerns -0.047 (0.067) [-0.179, 0.085] .485 0.00 0.014 (0.094) [-0.169, 0.198] .878 0.00 0.132(0.143) [-0.149, 0.412] .358 0.01
Pre-Existing Factors
Studying at 21 years 0.218 (0.113) [-0.004, 0.439] .054 11.82 -0.177 (0.157) [-0.484, 0.131] .261 0.02 0.092 (0.316) [-0.527,0.710] .771 0.00
Employed at 21 years 0.086 (0.114) [-0.138, 0.309] .452 0.00 0.210 (0.157) [-0.098, 0.518] .182 0.04 0.112 (0.306) [-0.488,0.712] .714 0.00
Socioeconomic status 0.155 (0.065) [0.029, 0.282] .016 >150 0.049 (0.089) [-0.125, 0.222] .581 0.00 -0.188 (0.144) [-0.470, 0.094] .192 0.04
Sexual minority attraction ~ 0.076 (0.174) [-0.265, 0.417] .662 0.00 -0.121 (0.274) [-0.657, 0.416] .659 0.00 0.186 (0.391) [-0.580, 0.951] .634 0.00
Social support 0.008 (0.017) [-0.025, 0.040] .639 0.00 0.015(0.022) [-0.029, 0.059] .505 0.00 0.053 (0.041) [-0.028, 0.134] .202 0.13
Depression 0.011 (0.012) [-0.011, 0.034] .329 0.04 0.015(0.014) [-0.011, 0.042] .263 0.03 0.018 (0.031) [-0.043, 0.079] .559 0.01
Problem drinking 0.012 (0.012) [-0.012, 0.036] .322 0.01 0.012(0.015) [-0.018, 0.042] .436 0.00 -0.001 (0.030) [-0.059, 0.057] .964 0.00

Note. B=Unstandardized regression estimate. SE=Standard error. CI=Confidence interval. BF = Bayes Factor. Significant effects (i.e., p<.05, BF>3) are
bolded. Drinking and Cannabis use frequency were assessed on a 7-point scale ranging from 0 (never) to 6 (everyday). Binge Drinking Frequency was
assessed on a 6-point scale ranging from 0 (never) to 5 (>1 per week). Data were compiled from the final master file of the Québec Longitudinal Study of
Child Development (1998-2020), ©Gouvernement du Québec, Institut de la statistique du Québec.
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Figure 1. Simple Slope Effects for Change in Substance Use from Pre-Pandemic (21 years) to During COVID-19 (22 years), According to Each Significant
Moderator, In the Whole Sample
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Figure 2. Simple Slope Effects for Change in Substance Use from Pre-Pandemic (21 years) to During COVID-19 (22 years), According to Each Significant
Moderator, Among Participants Who Engaged in that Substance Use Behavior <monthly, Pre-Pandemic
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Figure 3. Simple Slope Effects for Change in Substance Use from Pre-Pandemic (21 years) to During COVID-19 (22 years), According to Each Significant
Moderator, Among Participants Who Engaged in that Substance Use Behavior >monthly, Pre-Pandemic



