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Abstract

Purpose: Alongside the SARS-CoV-2 virus, the COVID-19 pandemic is associated with several
secondary health effects. There is concern for increased substance use motivated by coping with
stress, anxiety, depression, and boredom — all of which may be elevated during the pandemic. The
current study examined intraindividual changes (from pre-COVID to during COVID) in young
adults’ alcohol and marijuana use, perceptions of peers’ use (i.e., norms), and motives for use.

Methods: A community sample of young adults (M=572; M,4~25.14; 60.8% women) was
recruited in Washington State. Using a repeated-measures design, data were collected prior to the
COVID-19 pandemic (January 2020) and again during the initial acute phase of the pandemic
(April/May of 2020).

Results: Young adults, on average, increased alcohol use frequency but decreased the amount
consumed per drinking occasion. No changes in marijuana use were identified. Young adults (on
average) perceived that peers had increased the frequency and total amount of alcohol use, and
perceived that peers were engaging in heavier marijuana use than prior to COVID-19. For alcohol
use motives, there was a significant increase in depression coping motives and significant
decreases in social, enhancement, and conformity motives. Boredom motives for marijuana use
significantly increased, while celebration motives decreased.

Conclusions: Using a prospective design with a sample initially recruited in Washington State,
these data indicate that (a) young adults’ patterns of alcohol use may have changed, (b) young
adults tend to think that peers are engaging in heavier alcohol/marijuana use than before the
pandemic, and (c) motives for using alcohol/marijuana may have changed during the pandemic.

"Please send correspondence to the Senior Author: Dr. Christine M. Lee. Phone: (206) 543-6574. leecm@uw.edu.
Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our

customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of

the resulting proof before it is published in its final form. Please note that during the production process errors may be discovered
which could affect the content, and all legal disclaimers that apply to the journal pertain.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Graupensperger et al.

Keywords

Page 2

Substance Use; Drinking; Cannabis; SARS-CoV-2; Social Norms; Social Distancing

The COVID-19 pandemic may have myriad negative consequences to health and well-being
that extend beyond the illness caused by the SARS-Cov-2 virus. Although “stay-at-home/
shelter-in-place” orders and other physical distancing measures are critical for reducing the
spread of COVID-19,12 studies indicate that many people are experiencing elevated levels
of loneliness, stressors, anxiety, and depression during the course of the pandemic.3~7
Alongside psychological distress, there is emerging evidence that people may be coping in
maladaptive ways, such as increasing their alcohol use.8 Thus, researchers face an urgent
need to examine and understand pandemic-related changes in health-risk behaviors to
inform immediate action and to enhance preparedness for future global crises.®

Early-stage evidence suggests that many Americans may be engaging in increased alcohol
use during the COVID-19 pandemic.10 For example, hard alcohol sales in March of 2020
were 75% higher than March of 2019, while beer sales were up by 66% and wine sales were
up by 42%.11 Although increased in-store sales may be offset by decreased drinking at bars
and restaurants, these trends have prompted a call to action for research examining changes
in alcohol and other substance use.12 Much of the focus has been on alcohol use, but there
are also reports that marijuana use (or at least sales) may be increased during the pandemic.
13 Little research has tied marijuana use to societal upheavals such as the pandemic, but
increases in marijuana use were reported following Hurricane Katrinal# and among
Manhattan residents following the tragic September 11 terrorists attacks.1®

Prevalence of alcohol and marijuana use is particularly high for young adults,16:17 but the
extent that use patterns among this population have changed during the COVID-19
pandemic is unclear. One recent study found that fewer Canadian adolescents (M,4.~16.68
years) were using alcohol and marijuana, but those who were using these substances did so
more frequently than before the pandemic.18 In another study of U.S. college students, only
10% self-reported that they had increased their alcohol use frequency compared to before
the pandemic, while nearly half reported decreasing their alcohol use.1® This study also
found that changes in alcohol use behaviors were associated with perceptions that peers’
alcohol use behaviors have changed (i.e., social norms). Given that young adults’ decisions
to engage in health-risk behaviors are influenced by perceived social norms,2%:21 it is
important to examine how young adults’ perceptions of peers’ use have changed during the
pandemic, and whether young adults hold overinflated misperceptions of peers’ alcohol and
marijuana use. Such evidence would inform timely COVID-19-specific norms-based
interventions such as personalized normative feedback that can reduce substance use by
correcting normative misperceptions.?

It is also important to study changes in matives, or the reasons for engaging in substance
use. Notably, young adults may have increased motives to engage in alcohol and marijuana
use to relieve feelings of distress or boredom (i.e., self-medication hypothesis).23 Young
adults often engage in substance use for social reasons such as wanting to fit-in,24 or as a
form of celebration,2® and such motives may decrease during the pandemic due to social
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distancing. Understanding changes in young adults’ motives for substance use will help
inform prevention efforts, many of which rely on motivational interviewing techniques that
target salient motivations as leverage points for encouraging individuals to reduce or avoid
substance use.26

Current Study

Method

In response to the call-to-action for investigating changes in substance use behaviors during
the COVID-19 pandemic,2 the current study aimed to estimate intraindividual changes in
alcohol and marijuana use, norms, and motives. Intraindividual changes were estimated
using a repeated-measures design, in which data were collected prior to COVID-19 (January
2020) and again during the initial phase of the pandemic and following the implementation
of major physical/social distancing restrictions (April/May of 2020). We also explored
whether changes in use, norms, and motives differed by theoretically important demographic
characteristics. Specifically, we examined differences by (a) birth sex, as women may be
more susceptible to pandemic-related distress and psychological consequences;? (b) age and
(c) college student status, as substance use is higher among younger adults and college
students?’ but there may be steeper decreases in use among these groups;28 and (d) race/
ethnicity as there have been well-documented racial and ethnic disparities in pandemic-
related health outcomes.29:30

Procedure and sample

The participants for the present analyses were drawn from a longitudinal study on substance
use and social role transitions among young adults.3! Between February 2015 and January
2016, the original project enrolled 778 young adults (M,4.~=20.6; 56.3% female) in the
community to participate in ongoing monthly surveys (participants were enrolled on a
rolling basis). Initial inclusion criteria entailed being between the ages of 18-23 at
screening, drinking at least one alcoholic beverage in the past year, and living within 60
miles of the study office in Seattle, WA. In the original study, data were collected at
baseline, monthly for 2 years, and at 30-month follow-up. To continue tracking these young
adults as a secondary project unrelated to the COVID-19 pandemic, we invited the sample to
complete a follow-up survey in January 2020. Then, to examine young adults’ health and
well-being during the pandemic, we invited this sample to complete a survey in April/May
2020. The current study thus utilized data collected through an online survey platform in
January (pre-COVID) and April/May of 2020 (during-COVID). A total of 572 young adults
(Mage=25.14, SD,4¢=1.84; 60.8% women) out of 767 invited from the original parent study
completed at least one of the two surveys and comprises the analytic sample for the current
study (/=560 in January; =508 in April/May; /=459 completed both). Note that
participants were originally recruited in Washington State, where recreational marijuana use
is legalized, though 29.6% reported currently residing in a different state. Pertaining to race/
ethnicity, 50.6% of the sample identified as White/Caucasian, 17.5% as Asian/Asian
American, 23.8% as Other/Non-Hispanicl, and 8.2% identified as Hispanic. Pertaining to
education, 72.1% had completed at least a bachelor’s level degree, and 16.3% were currently
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enrolled in two- or four-year college. The race/ethnicity of the sample approximately
matches census data from the counties in Washington State from which participants were
recruited. Participation was incentivized by a $15 gift card at each of the two timepoints. All
procedures received Institutional Review Board approval and participants received
information statements outlining study procedures and all elements of informed consent.

Instruments assessing substance use behaviors, norms, and motives were employed at both
the pre-COVID and during-COVID timepoints. Alcohol use behaviors were assessed using
the Daily Drinking Questionnaire (DDQ), in which participants reported the typical number
of drinks they consumed on each day of the week in the past month.32 From this instrument,
we calculated four discrete indices: (a) total number of drinks per week, (b) number of
drinking days per week, (c) average number of drinks consumed during a drinking occasion,
and (d) number of heavy episodic drinking occasions during a typical week (i.e., 4+ drinks
for women/5+ drinks for men). Perceived same-sex drinking norms for these same indices of
alcohol use were derived from the descriptive norms rating form (DNRF).33 The DNRF
mirrors the DDQ, but instead asked participants to estimate how many drinks they thought
same-sex and same-age peers typically consumed on each day of the week in the last month.
Potentially spurious outliers were Winsorized for DDQ and DNRF at three standard
deviations above the mean to reduce their influence on model estimates.3*

Two indices of marijuana use—total hours high per week and number of days high per week
—were calculated using the Daily Marijuana Questionnaire (DMQ)3® in which participants
reported how many hours they were high on each day of a typical week in the past month.
Perceived norms for peers’ marijuana use were assessed using a scale that mirrored the
DMQ, which asked participants to estimate how many hours a typical person their age was
high on each day of a typical week in the past month. Note that these norms are not gender-
specific.

Among those participants who drank alcohol in the prior month, alcohol use motives were
assessed using the 28-item Modified Drinking Motives Questionnaire,24 which comprises
five subscales: anxiety coping motives, depression coping motives, social motives,
enhancement motives, and conformity motives. On a five-point scale ranging from 1 =
Almost never/Neverto 5 = Almost always/Always, participants reported how often they
drank for a variety of reasons (e.g., “to forget my worries” from the anxiety coping motives
subscale). Internal consistency (a) of these subscales ranged from .71 to .94. Using similar
stem wording and scoring, marijuana use motives among past-month marijuana users were
assessed using the Marijuana Motives Questionnaire2 entailing the following subscales:
enjoyment, conformity, coping, experimentation, boredom, alcohol-related, celebration,
altered perceptions, perceived low-risk, sleep, and availability. The social anxiety subscale of
this measure was not included. Internal consistency (a.) was acceptable, ranging from .72

1The combined ‘Other/Non-Hispanic’ group comprised participants who identified as ‘Other’ or as a group that was not large enough
to be included as a covariate in the primary analyses as a separate group (i.e., 4% of total sample identified as Black/African
American, 0.6% as American Indian/Native Alaskan, 0.5% as Native Hawaiian/Pacific Islander, 1.3% as Arab/Middle Eastern/North

African).
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to .90, with the exception of conformity motives (a = .56 at time two) that should thus be
interpreted cautiously.

Analytic Strategy

Results

Sample mean values for all study variables were calculated at both pre- and during-COVID
timepoints for participants completing both surveys. Examining within-person changes from
pre- to during-COVID timepoints, we then calculated the percent of participants that
decreased, increased, or were unchanged. To further estimate the extent that young adults’
alcohol and marijuana use behaviors, norms, and motives changed from pre- to during-
COVID, we fit mixed effects models in which timepoint was entered as a covariate (pre-
COVID = 0, during-COVID = 1). To account for third variables that are typically associated
with substance use, we statistically controlled for birth sex, age, race/ethnicity, and college
student status. Using maximum likelihood estimation, this approach uses all available data to
estimate effects, including responses from participants who only completed one of the two
surveys. Preliminary checks nevertheless indicated that data can be assumed to be missing at
random given that missingness was not significantly associated with age (r= -.04, p=.397),
sex (;(2: 1.72, p=.189), weekly drinks (r=-.01, p=.765), or weekly hours high (r=-.02,

p=.719).

To assess whether changes in behaviors, norms, and motives were moderated by sex, age,
college status, and race/ethnicity, we tested interactions in separate models. To better
understand these interactions, model-predicted estimates were plotted for statistically
significant interactions. Models estimating changes in substance use motives estimated
unstandardized beta coefficients () as these variables were measured on a continuous scale.
Models estimating changes in use and perceived norms (i.e., count variables) were specified
using a negative binomial distribution to estimate count ratios (CR). Mixed effect models
with maximum likelihood estimation were conducted in R using the “nlme”3¢ and
“gImmTMB”37 packages. Given the increased risk for type-1 error when conducting
multiple tests, significance was determined following Benjamini-Hochberg adjustment of o
values calculated within each set of outcomes (e.g., alcohol use behaviors).38

In a preliminary step, we explored whether participants who voluntarily participated in this
supplemental follow-up study (/7=572) differed systematically from those who did not
respond (/7=206). Examining data from the final wave of the original parent study, we found
that women were more likely to participate in the supplemental study than men (X2:14.12, p
<.001), but there were no differences between respondents and non-respondents in age
(£1.35, p=.13), past month alcohol use (£0.24, p=.35), or past month marijuana use (&=
-1.15, p=.09). We also explored whether marijuana use differed between Washington State
residents and non-residents, given the legality of recreational marijuana use in Washington
State. Neither weekly hours high nor number of marijuana use days per week differed at
either the pre-COVID or during-COVID timepoints: All #values <0.78; all p-values =0.43.
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Changes in Self-Reported Alcohol and Marijuana Use

Means for alcohol and marijuana use and perceived norms at both timepoints are displayed
in Table 1. On average, number of weekly drinks did not change significantly from pre- to
during-COVID, with roughly equal percentages of participants reporting decreases, no
change, and increases. There was a significant increase in the number of drinking days per
week (+12%), but a significant decrease in the number of drinks consumed per occasion.
There was a steeper decrease in number of drinks per occasion for men, relative to women
(interaction p=.030; Figure 1A). There was also a steeper decrease in drinks per occasion for
Asian/Asian American participants relative to White/Caucasian participants (interaction
p=.036; Figure 1B), while drinks per occasion /ncreased for participants grouped into the
‘Other’ race/ethnicity category (interaction compared to White/Caucasian p=.019; Figure
1B). Pertaining to changes in marijuana use, there were no significant changes in hours high
per week or number of marijuana use days. Most young adults remained unchanged on these
indices of marijuana use, but there was some heterogeneity. Over 20% of young adults
increased in number of hours high per week, while 14.5% decreased. However, no
significant interactions for changes in marijuana use were identified.

Changes in Perceived Norms

Although young adults, on average, did not increase the number of total drinks consumed in
a typical week, there was a large increase in perceived norms regarding peers’ weekly
number of drinks (+23%), with over half of young adults reporting increased perceptions of
how much they think others drink (Table 1). Women reported a steeper increase in
perceptions of peers’ drinks per week relative to men (interaction £=.005; Figure 1C), as did
younger participants relative to older (interaction p=.023; Figure 1D). Young adults also
perceived a significant increase in peers’ number of drinking days per week (+32%), which
aligns with the self-reported behaviors of young adults in our sample. Women perceived a
steeper increase in perceived norms for drinking days per week, relative to men (interaction
p~=.023; Figure 1E).

In contrast to the finding that young adults in our sample had not, on average, significantly
increased marijuana use, participants perceived an increase in peers’ marijuana use both in
terms of hours high per week (+30%) and the number of marijuana use days per week
(+23%). Indeed, over half of young adults reported increased perceptions of peers’
marijuana use during the COVID-19 pandemic relative to their perceptions reported prior to
the pandemic. No interaction effects were identified for changes in marijuana use norms.

Changes in Alcohol and Marijuana Use Motives

Recall that alcohol and marijuana use motives were only assessed among those who reported
using these respective substances (see Table 2). Compared to pre-COVID levels of drinking
motives, anxiety coping motives did not change significantly among the sample as a whole,
but there was substantial heterogeneity (44.62% decreased; 37.97% increased). There was a
significant increase in depression coping motives (¢=.16). On the other hand, there was a
large decline in social motives from pre- to during-pandemic (¢=-.99). Consistent with this,
86.6% of young adult drinkers reported decreased social motives. We also observed
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decreases in enhancement and conformity motives, but to a lesser degree (o5=-.14, -.13,
respectively).

Most marijuana use motives did not change significantly (i.e., among marijuana users), and
the means for most motives were low, indicating infrequent endorsement. There was,
however, a significant increase in boredom motives with nearly half of young adult
marijuana users reporting increased boredom motives (a=.34). There were also significant
decreases in celebration motives (o=-.35) and alcohol-related motives (a=-.18), but the
change in alcohol-related motives was no longer significant after applying the Benjamini-
Hochberg adjustment for multiple tests. Moreover, the change in celebration motives was
steeper for men, relative women (interaction p=.024; Figure 1F). We also note that, despite
non-significant changes for the sample as a whole, there was considerable heterogeneity in
change patterns for many of the marijuana use motives.

Discussion

The COVID-19 pandemic has had major impacts on the lives of young adults, and early
evidence suggests there may be important changes in substance use.”-1939 In particular, it is
important to understand alcohol and marijuana use among young adults because this age
group is at high-risk in general and may be at-risk for elevated or increased use during the
pandemic. In this sample of young adults, most living in Washington State during the
pandemic, we found that total amount of alcohol consumed—on average—showed little
change after the start of the COVID-19 pandemic, but there were notable changes in patterns
of drinking. Compared to pre-COVID, young adults tended to drink on more days, but drank
less per occasion. This pattern was generally reflected in perceptions young adults have of
the drinking among their peers from before to during the pandemic, with young adults
correctly thinking their peers increased drinking frequency but decreased amount of alcohol
consumed per occasion. It is interesting to note, however, that similar to other studies of
perceived drinking norms, young adults overestimated how much young adults were
drinking compared to actual rates (e.g., during COVID-19 young adults reported on average
4 drinks per week while perceiving their peers were drinking on average over 9 drinks per
week). Similarly, young adults tended to believe that peers had increased in marijuana use
during the pandemic, when examination of actual rates showed that this may not be the case.
Although marijuana use has remained relatively stable overall, the increases in perceptions
of other’s use is alarming. While not consistent with actual rates, they are consistent with
popular media references to increased alcohol and marijuana use/sales in legal states.11:13 As
the pandemic continues to affect the lives of young adults, it is imperative to present an
accurate portrayal of young adult alcohol and marijuana use, as potentially inaccurate
information pertaining to major spikes in substance use may normalize this behavior by
signaling to young adults that everyone else has increased use.

While the total amounts of alcohol and marijuana consumed may have changed little, the
nature of use changed substantially. Prior research indicates that substance use motives are
important theoretical antecedents to behavior.2540 It is thus critical to understand not only
what behaviors young adults are engaging in, but how their reasons for substance use may
also be changing, as this holds important implications for prevention programs. With
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motivations to use alcohol increasing for depression coping motives and decreasing for
social, enhancement, and conformity motives, there is indication that young adults” motives
for use during the pandemic may have shifted such that social/peer influences are less
salient, while self-medication motives may have increased. Other emerging research has
shown that rates of depression have been increasing during the pandemic, especially for
young adults??; thus, the finding that drinking motives to cope with depression have
increased is worrisome. Drinking to cope has been associated with negative consequences
and problematic drinking, as well as solitary drinking.#2 Interestingly, anxiety coping
motives to drink did not increase in this sample, which aligns with recent findings that
symptoms of anxiety did not increase in this sample (but depressive symptoms did).®

Unsurprisingly, social and conformity drinking motives decreased during the pandemic, as
physical distancing restrictions likely reduced opportunities for social drinking. We similarly
found that enhancement drinking motives decreased during the pandemic, which may be due
to the common use of alcohol to enhance events and social scenarios that are no longer
taking place (e.g., sport events, concerts). Taken together, drinking quantity (per occasion)
decreased as did social peer-driven motives to drink, highlighting ways in which the
pandemic-related social gathering restrictions may facilitate safer alcohol use patterns and
less salient peer influences.

For the most part, marijuana use motives remained relatively similar among those who used
marijuana. Consistent with the physical distancing restrictions in place, young adults
indicated increased boredom motives and decreased celebratory motives. Interestingly, there
was not an increase in coping motives for marijuana use during the pandemic, as was seen
with alcohol depression coping motives. It may be, as documented in our prior research,*3
that most young adults do not typically drink to cope with depression, but marijuana users
do tend to use more frequently for coping reasons. Thus, during the pandemic, there were
greater increases in depression motives for alcohol but not for marijuana, as many marijuana
users may have already been using for those reasons.

The current study also explored whether intraindividual changes in alcohol and marijuana
use, norms, and motives differed by sex, age, college status, and race/ethnicity. Men
decreased more steeply in number of drinks per occasion and in celebration motives for
marijuana use, while women increased more steeply in perceived norms for drinks per week
and number of drinking days per week. Each significant interaction indicated convergence
by sex whereby the two groups responded more similarly during the pandemic than they did
prior to the pandemic. Given this convergence and the fact that few interactions were
identified, it is possible that these interactions may be a result of regression to the mean.
These findings are nevertheless hypothesis-generating as additional research is required to
disentangle how pandemic-related changes in substance use may differ for men and women.

Testing time by age interactions revealed only one significant difference: Relative to younger
participants, older participants reported steeper increases in perceived norms for peers’
drinks per week. Plotting this interaction showed that older participants (relative to younger)
thought peers drank less at the pre-COVID timepoint, but the two groups converged at the
during-COVID timepoint such that normative estimates were nearly identical for both older
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and younger adults. Pertaining to use and motives, no age differences were detected, nor
were there differences between college students and non-students.

As it is critical to identify racial/ethnic health disparities during the COVID-19 pandemic,
we explored time by race/ethnicity interactions, but interpret these results cautiously as our
sample did not have enough racial/ethnic diversity to examine all specific minority groups.
Whereas the sample, on average, decreased the number of drinks consumed per occasion, we
found this may not be the case for some minority groups. Compared to White/Caucasian
participants as the reference group, participants categorized as ‘Other’ slightly increasedthe
number of drinks per occasion. However, this category was a heterogeneous combination of
racial/ethnic groups that were underrepresented in our sample. Therefore, it is difficult to say
which minority groups may be at risk of heavier alcohol use during the COVID-19
pandemic. Nevertheless, this finding highlights the need for in-depth research on minority
health disparities related to substance use during the pandemic.

Several limitations warrant consideration. This study relied on self-report data, which are
typically reliable for substance use behaviors#* but due to recall and social desirability
biases may not be as accurate as objective measures (e.g., transdermal sensors). We also did
not examine changes in simultaneous alcohol and marijuana (SAM) use, which is an
important issue for future research given increasing SAM use prevalence*® and additional
risks of SAM use beyond alcohol or marijuana alone.#6 The sample was predominantly
college graduates and included limited racial/ethnic diversity. The sample, therefore, may
not be representative of young adults nationwide. Alongside the strength of estimating
intraindividual changes in study variables from pre- to during-COVID, an inherent limitation
to longitudinal research is that participants enrolling in multi-wave studies may alter their
behavior in anticipation of forthcoming behavioral observations. In-depth research is needed
to unpack racial/ethnic disparities in COVID-19 health outcomes. Although the race/
ethnicity composition of this sample approximately matches census data from the counties it
was collected in, we encourage researchers to oversample minority groups that may be
disproportionately impacted by COVID-19. Finally, future studies may examine whether
changes in marijuana use patterns during COVID-19 differed in states where marijuana is
legalized.

As the pandemic continues and in preparation for similar future circumstances, it is
important to identify risk-factors for increased substance use (i.e., mediators), beyond the
moderators tested presently, and to design strategies to prevent risky spikes in use. Although
additional studies are needed to understand the heterogeneity in intraindividual changes in
substance use, these findings can help to prioritize and inform widespread intervention
strategies such as social norms campaigns?’ that leverage normative messages highlighting
that young adults may not be engaging in extreme levels of substance use as is commonly
portrayed in the media. Moreover, these results provide initial indication for how young
adults” motives for use have changed, which can facilitate more tailored strategies to target
boredom and depression, for example. Given that alcohol use frequency increased, but the
number of drinks consumed per occasion decreased, it remains unclear whether young adults
are experiencing more or less negative consequences of use. Indeed, light drinking at-home
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may be far less risky than patterns of use typically exhibited by young adults (e.g., high-
intensity drinking).48

The current study provides timely insight into intraindividual changes in young adults’
alcohol and marijuana use, perceived norms, and motives during the COVID-19 pandemic.
912 The results have implications for creating pandemic-specific interventions, or tailoring
existing evidence-based strategies to this unique time period. As the COVID-19 pandemic
continues, we encourage additional research on young adult substance use to build upon
these findings that, on average, young adults may (a) be drinking more frequently but in
lower quantity, (b) overestimate peers’ alcohol/marijuana use during the COVID-19
pandemic, and (c) be less likely to use substances for social or peer-driven motives but more
likely to use for coping and boredom maotives.
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Findings from this study provide timely evidence for how young adults’ alcohol and
marijuana use, perceived norms, and motives for use may have changed during the

COVID-19 pandemic.

Implications and Contributions
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Significant interaction effects by sex, age, and race/ethnicity with simple-slopes and 95%
confidence intervals.
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