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ARTICLE INFO ABSTRACT

Keywords: This study characterized the prevalence, sociodemographic characteristics, and behavioral health of U.S. adult

Epidemiology ) subpopulations with distinct drug use trajectories during the first year of the COVID-19 pandemic. Adult re-

EOVID'IQ pandemic spondents (n = 8306) in a nationally-representative longitudinal study completed 13 monthly web surveys
rug use

(March 2020-March 2021). Frequency of past-week drug use, cannabis use, and alcohol use (range:0-7), as well
as anxiety and depressive symptoms, were assessed at each survey. Growth mixture models were used to parse
out distinct subpopulations with homogenous drug use trajectories based on mean drug use days over time. Four
drug use trajectories were identified: Stable Abstinence (85.7% [95%CI = 85.0-86.5] of the sample) with <1
mean past-week drug use days; Escalating Infrequent Use (7.1% [95%CI = 6.6-7.7]) with 0.2 March mean past-
week drug use days and increases from April to October; Use Cessation (4.3% [95%CI = 3.8-4.7]) with 1.1 March
mean past-week drug use days that initially increased, then sharply decreased to near zero; and Stable Frequent
Use (2.9% [95%CI = 2.5-3.3]) with between 2.4 and 3.5 past-week drug use days across the study period.
Compared to the stable abstinence group, the other subgroups were more likely to be Hispanic or Black, younger
in age, unemployed, below the federal poverty line, and less likely to have a college degree or be married. They
also reported higher levels of alcohol and cannabis use, as well as higher anxiety and depressive symptoms. These
results provide opportunities to optimize the targeted delivery of preventive interventions for substance use
during the COVID-19 pandemic and future public health emergencies.

Substance use

1. Introduction

Patterns of substance use in the U.S. general population appear to be
changing over the course of the COVID-19 pandemic. In a nationally-
representative cross-sectional survey in June 2020, 13.3% of adults
retrospectively reported having started or increased substance use dur-
ing the pandemic, which increased to 15.1% in a September 2020
follow-up survey (Czeisler et al., 2020, 2021). Slight changes in levels of
alcohol and cannabis use in the overall population have been observed
during the first several months of pandemic (Brenneke et al., 2022;
Nordeck et al., 2022).

While prior studies have examined changes in substance use
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(without distinguishing between substances) and changes in alcohol and
cannabis use, to our knowledge, no studies have investigated changes in
use of other drugs. This is despite the fact that rates of drug-related
overdoses have increased throughout the first year of the pandemic
(Holland et al., 2021), primarily driven by exposure to drugs that cannot
be legally used for recreational purposes or non-medical use of pre-
scription drugs (e.g., opioids, stimulates, anxiolytics). Given the socio-
demographic disparities in the impact of the pandemic on day-to-day
life, with a greater burden of pandemic-related disruptions falling on
women, people of color, and lower-income adults (Karpman et al., 2020;
Kochhar, 2020), changes in drug use — which may be done as a means of
coping with stress, isolation, grief, or job loss (MacMillan et al., 2021) —
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may also be heterogeneous according to these characteristics. Finally,
slight increases in psychological distress, cannabis use, and alcohol use
documented in other studies (Brenneke et al., 2022; Nordeck et al.,
2022; Riehm et al., 2021) suggest that similar changes may have
occurred in drug use, given the interrelatedness of mental health and
substance use. Altogether, tracking use of drugs other than cannabis or
alcohol constitutes an important surveillance activity that could have
implications for targeted prevention efforts during the pandemic and
afterwards.

Existing research has not used longitudinal, repeated-measures
methods to examine person-centered changes in substance use during
the pandemic. Two sizeable groups, for example, younger and older
adults, might average out to show only subtle changes if one group ex-
periences a substantial decrease and the other experiences a substantial
increase in use. Relatedly, some individuals may have both increased
and decreased drug use at different points in time in response to fluc-
tuations in the stringency of pandemic-related restrictions and other risk
factors. It is also likely that population-wide trends of slight changes in
non-specific “substance use” could be obscuring clinically important,
divergent trajectories between the diverse types of drugs being used by
Americans. Without longitudinal analyses that disaggregate unique
changes in drug use over time, it is impossible to identify such sub-
stantively meaningful heterogenous subgroups that may call for
different profiles of intervention and policy strategies.

Observing population-level trends in drug use during the pandemic
has proven challenging because many ongoing surveys halted recruit-
ment, resulting in a dearth of data (Ignaszewski, 2021). In this context,
the Understanding America Study (UAS), an internet-based, natio-
nally-representative survey, represents an important source of data.
Since the onset of the COVID-19 pandemic in the U.S., the UAS has
administered repeated surveys to a longitudinal sample of U.S. adults.
The current study leveraged UAS longitudinal data to (1) identify sub-
populations characterized by distinct trajectories of recreational use of
illicit drugs or non-medical use of prescription drugs other than alcohol
or cannabis (hereafter referred to as “drug use”) and (2) examine how
sociodemographic and behavioral characteristics mapped onto mem-
bership in each subpopulation.

2. Methods
2.1. Participants and procedures

The UAS is a probability-based online panel of 8547 non-
institutionalized adults regularly surveyed on social, economic, and
health issues that represents the entire U.S (Alattar et al., 2018). UAS
uses address-based random probability sampling and is regularly
refreshed with two-stage adaptive sampling to increase national repre-
sentativeness detailed elsewhere (Alattar et al., 2018). Panel recruit-
ment rates range from 15% to 20% and annual retention rates are
approximately 95%. Each survey contains updated sampling weights
using a two-step procedure with post-stratification ranking algorithms
to increase demographic national representativeness (Alattar et al.,
2018). Initial panel recruitment is completed by postal mail. Phone
contact follows for identity verification, written informed consent, and
demographic information surveys (later updated quarterly).

All UAS panel members were invited to the Coronavirus in America
longitudinal survey consisting of a March 10, 2020 baseline (wave 1; 1
day before COVID-19 was declared a global pandemic by WHO) (Cuci-
notta and Vanelli, 2020) and repeated follow-ups at approximately
monthly intervals starting April 1, 2020 (Kapteyn et al., 2020). A nested
stratified design randomized participants to respond on a pre-assigned
day across a 14-day period with 13-day response windows for each
respective follow-up. Surveys were self-administered web question-
naires. UAS shipped an Internet-enabled tablet to households without
Internet service or devices for at-home use. This study used 13 surveys
wave each  collected  approximately 4  weeks  apart
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(03/10/2020-03/03/2021; see dates in Fig. 1). This study period coin-
cided with the declaration of a national emergency on March 13, 2020;
surpassing a death toll of 100,000 people on May 28, 2020; the first
emergency use authorization for a COVID-19 vaccine on December 11,
2020; and the subsequent revision of mask-wearing recommendations
by the CDC in March 2021.

We included participants who (1) completed at least one survey and
(2) provided data for past 7-day drug use during at least one survey. Of
the 8547 UAS panel respondents invited for the Coronavirus in America
survey, 8425 completed >1 surveys, of whom 8306 (97.2% of total
sample) provided past 7-day drug use frequency data at >1 timepoints,
constituting the analytic sample (79,879 observations). There was
variability across waves in response rates (Mean = 75.1%[SD = 3.4%];
range = 65.7-82.9%) and in total surveys completed per respondent
(mean = 9.62[SD = 4.17], Range = 1-13). Supplemental Table 1 details
wave-specific response rates. University of Southern California’s Insti-
tutional Review Board approved this study.

2.2. Measures

Demographics. Participants self-reported sex (female or male),
race/ethnicity (Hispanic, Non-Hispanic Black, Non-Hispanic White,
Non-Hispanic Asian, Non-Hispanic Other [American Indian, Alaska
Native, Pacific Islander combined due to small frequencies]), age
(18-39, 40-50, 51-64, 65+ years), marital status (yes/no), household
structure (living alone, living with partner only, living with children
only [i.e., single parent/guardian], living with partner and children, and
other [multigenerational households, roommates, etc.]), annual house-
hold income (above vs. below federal poverty threshold), highest edu-
cation (college degree: yes/no), and current working status (yes/no).

Substance use. Three items assessing number of days using of three
psychoactive drug classes (i.e., cannabis, alcohol, and other drugs,
described as ‘recreational drugs other than alcohol or cannabis prod-
ucts’) in the past week were assessed (range: 0-7). The item assessing
use of other drugs was used as the primary outcome in the trajectory
modeling, whereas cannabis and alcohol use were included as
covariates.

Anxiety and depressive symptoms. The Patient Health Question-
naire (PHQ-4) was used to assess anxiety and depressive symptoms. The
PHQ-4 is a widely used and well-validated measure comprised of two
items from the PHQ-9 depression measure and two items from the
Generalized Anxiety Disorder-7 (GAD-7) (Kroenke et al., 2019; Kroenke
et al.,, 2009). The scale assesses the frequency of core symptoms of
depressive disorders (e.g., ‘Feeling down, depressed, or hopeless’) and
anxiety disorders (e.g., ‘Feeling nervous, anxious or on edge’) over the
past two weeks (response options: 0 [not at all], 1 [several days], 2
[more than half the days], 3 [nearly every day]). Based on the prior
studies (Manea et al., 2016; Plummer et al., 2016), the depressive
symptoms (2-item; Cronbach’s a = 0.87) and anxiety disorders (2-item;
o = 0.87) scales were separately calculated using sum scores (range =
0-6), and each scale was dichotomized to identify participants scoring
above a total score of >3 indicating moderate-to-severe anxiety or
depressive symptoms.

2.3. Data analysis

A series of growth mixture models (GMMs) (B. Muthén and Muthén,
2000) was conducted to identify homogenous subgroups with distinct
trajectories of drug use using mean, variance, and covariance patterns of
person-level repeated measurements of estimated latent intercepts,
linear slopes, and quadratic slopes. The number of past-week drug use
days was treated as a count variable. Selection of the best-fitting class
solution was guided by Akaike Information Criterion (AIC), entropy
values, and Lo-Mendell-Rubin (LMR) likelihood ratio tests (Nylund
et al., 2007). To ensure a global solution, the GMM analysis was repli-
cated using multiple start values and different random starts. As the
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Past-Week No. of Days of Drug Use by Trajectory Groups
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Fig. 1. Past-week of number of drug use days by trajectory groups.

default model option, GMM random effects (i.e., variation around the
mean trajectory within classes) and residual variances (i.e., the variance
of the difference between the observed and estimated value for each
individual at each time point) were constrained to be equal for each
class. Descriptions of each trajectory in final GMMs were based on: (a)
tests of whether estimated linear/quadratic slopes significantly differed
from zero, and (b) estimated means of past-week drug use day at each
timepoint using trajectories variables. The auxiliary BCH/DCAT method
in Mplus was performed to examine differences in probability of drug
use trajectory group memberships by each demographic, substance use,
and psychological distress variable (i.e., continuous variables with the
BCH option; categorical variables with the DCAT option) (Asparouhov
and Muthén, 2014). Significance of differences was reported based on
the overall and pair-wise Chi-square/degree of freedom (y2/df) values
from the auxiliary procedure. Based on each respondent’s initial survey
assessment (i.e., baseline wave assessments), associations between each
demographic, substance use, and psychological distress variable and
drug use trajectory memberships were examined. In addition, variables
which could have changed during the pandemic (i.e., employment sta-
tus, marital status, cannabis and alcohol use, anxiety and depressive
symptoms) were also examined using the final wave assessments
including each respondent’s last survey assessment across Dec 9,
2020-Mar 3, 2021 (i.e., last 3 waves). Analyses were conducted using
Mplus Version 8 accounting for the nesting and sampling structure, as
well as national-representative sampling weights (Muthén, 2015).
Missingness was handled using full information maximum likelihood
estimation. Benjamini-Hochberg two-tailed p-values were corrected for
multiple tests to maintain study-wise false discovery rate of .05 (Ben-
jamini and Hochberg, 1995).

3. Results
3.1. Descriptive results

Study sample. Table 1 displays summary statistics of differences in
demographic, substance use, and psychological distress variables across
drug use trajectory groups. At baseline, the analytic sample was 52.4%
female, 18.3% Hispanic, 12.0% Black, 60.7% White, 5.2% Asian, and
3.8% other race/ethnicity. The weighted past-week number of drug use
days in the overall sample collapsing data timepoints across the entire
follow-up period were as follows: 0 (96.4%), 1 (0.8%), 2 (0.7%), 3
(0.5%), 4 (0.3%), 5 (0.3%), 6 (0.1%), and 7 (0.9%) days.

147

3.2. Drug use frequency trajectories

Fit statistics of GMMs on drug use frequency with 1- to 5-class so-
lutions supported a 4-class model (AIC = 37273.71, Entropy = .94, LMR
P-Value<.001; see Table 2). Depicted in Fig. 1, the final GMM yielded
the following four groups: (i) Stable Abstinence (85.7% [95%CI =
85.0-86.5] of the analytic sample; linear slope, p = .77; quadratic slope,
p = .84]) with <1 mean past-week drug use days across all timepoints;
(ii) Escalating Infrequent Use (7.1% [95%CI = 6.6-7.7]; linear, p < .001;
quadratic, p < .001) with a mean of 0.2 past-week drug use days in
March, increases across April to October (0.9 days), and reduced rate of
increases in last 5 timepoints (November 2020-March 2021 range:
0.5-0.7). (iii) Use Cessation (4.3% [95%CI = 3.8-4.7]; linear, p < .001;
quadratic, p < .001) with 1.1 March mean past-week drug use days that
increased to 1.9 by April, but sharply decreased to zero or near zero
across remaining timepoints (August 2020-March 2021 range:
0.00-0.02), and (iv) Stable Frequent Use (2.9% [95%CI = 2.5-3.3];
linear, p = .08; quadratic, p = .02) with 2.4 March past-week drug use
days that increased to 3.5 in May and returned to baseline (May
2020-March 2021 range: 2.5-3.5).

The demographic composition of the drug use trajectory groups
differed from each other (Table 1). Notable results of pairwise com-
parisons to the Stable Abstinence trajectory group include higher pro-
portions of 18-39-year olds, those living with children only, and those
below the poverty threshold in three other drug use trajectory groups (e.
g., the highest proportions in the Stable Frequent Use trajectory and
second-highest in the Escalating Infrequent Use and Use Cessation tra-
jectories). In addition, compared to the Stable Abstinence trajectory
group, those in three drug use trajectory groups showed lower pro-
portions of those with college degree, working, married at baseline,
living with a partner only, and living with a partner and children.

In terms of behavioral health problems, the Stable Frequent Use
trajectory showed the highest proportions of cannabis use and anxiety
and depressive symptoms, and the Escalating Infrequent Use and Use
Cessation trajectories showed higher proportions of those using
cannabis and alcohol and reporting moderate-to-severe anxiety and
depressive symptoms at baseline, compared to the Stable Abstinence
trajectory.

With regards to the covariates assessed at each respondent’s last
survey assessment across Dec 9, 2020-Mar 3, 2021, the Stable Frequent
Use trajectory group, compared to other trajectory groups, consistently
included the highest proportion of cannabis and alcohol users and those
with anxiety and depressive symptoms at the final timepoint. The Stable
Abstinence trajectory group had the lowest proportions of cannabis and
alcohol users and those with anxiety and depressive symptoms and the
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Sociodemographic, substance use, and mental distress variables of overall sample and by trajectory group for No. drug use days outcomes.

Variables

By drug use trajectory group

Overall (n = Stable Abstinence (N = Escalating Infrequent Use Use Cessation (N = Stable Frequent Use (N P-value for group
8306)™" 7276, 85.7%)° (N = 508, 7.1%)° 331, 4.3%)" =191, 2.9%)" difference?

Baseline Wave Assessments®

Female sex (vs. Male), 4907 (52.4) 52.4 (51.2-53.6)" 47.7 (44.1-51.3)! 53.7 (49.7-57.8)" 54.9 (49.3-60.6)" .09
N(%)

Race/ethnicity, N(%) <.001
Hispanic 1401 (18.3) 17.3 (16.4-18.2)* 23.3 (20.2-26.3)" 20.4 (17.1-23.6)"2 27.1 (21.9-32.2)"
White 5342 (60.7) 63.4 (62.3-64.5)" 48.4 (44.8-51.9)>° 53.2 (49.1-57.2)2 42.9 (37.2-48.5)°
Black 660 (12.0) 10.4 (9.7-11.1)% 17.8 (15.1-20.6)" 19.8 (16.5-23.0)" 19.1 (14.5-23.6)"
Asian 427 (5.2) 5.4 (4.8-5.9)! 5.1 (3.5-6.7)1"2 4.0 (2.4-5.6)" 2.8 (0.9-4.6)*
Other' 465 (3.8) 3.6 (3.1-4.0)>° 5.5 (3.8-7.1)'2 2.6 (1.3-3.9)° 8.3 (5.1-11.4)

Age, y, N(%) <.001
18-39 2691 (43.3) 41.1 (39.9-42.2)° 51.2 (47.7-54.8)2 49.8 (45.8-53.9)7 65.4 (60.0-70.9)"
40-50 1659 (17.0) 17.0 (16.1-17.9) 16.7 (14.1-19.4)" 17.6 (14.5-20.7)" 18.1 (13.7-22.5)"
51-64 2227 (22.7) 23.3 (22.3-24.3)! 20.6 (17.7-23.5)12 20.8 (17.5-24.1)"2 14.4 (10.4-18.4)%
65+ 1720 (17.1) 18.6 (17.8-19.6)" 11.4 (9.2-13.7)%® 11.8 (9.2-14.4)> 2.0 (0.04-3.7)°

Received college 4600 (45.0) 48.1 (46.9-49.3)! 31.5 (28.2-34.8)2 35.6 (31.7-39.5)% 20.9 (16.2-25.6)° <.001
degree, N(%)

Below federal poverty 1325 (19.8) 16.1 (15.2-17.0)% 35.7 (32.2-39.2)2 32.6 (28.7-36.5)2 46.2 (40.4-52.0)! <.001
level, N(%)

Working, N(%) 5084 (62.1) 62.9 (61.7-64.0)" 60.7 (57.2-64.2)"2 56.3 (52.3-60.4)> 52.7 (46.5-58.9)° .01

Currently married, N 4511 (53.4) 56.7 (55.6-57.9) 37.6 (34.1-41.1)° 47.1 (43.0-51.1)2 25.9 (20.9-31.0)* <.001
(%)

Household structure, N <.001
(%)
Living alone 1174 (13.2) 12.9 (12.1-13.7)} 13.7 (10.9-16.4)" 17.5 (13.5-21.3)! 13.3 (8.9-17.7)!
Living with partner 2036 (22.6) 23.8 (22.8-24.8)" 13.0 (10.3-15.7)2 23.0 (18.8-27.4)! 8.6 (5.0-12.3)%
only
Living with children 309 (3.8) 3.5 (3.1-3.9)2 5.1 (3.4-6.9)12 6.8 (4.2-9.4)! 4.7 (2.0-7.4)12
only
Living with partner 1641 (20.8) 21.4 (20.4-22.3)" 18.8 (15.6-21.8)" 18.6 (14.6-22.6)"2 10.7 (6.8-14.8)*
and children
Other® 2938 (39.7) 38.4 (37.3-39.5)° 49.5 (45.5-53.5)% 34.2 (29.2-38.9)° 62.7 (56.3-68.8)"

Cannabis use 961 (12.5) 6.9 (6.3-7.5)* 29.3 (26.0-32.5)% 34.9 (31.0-38.8)> 60.0 (54.3-65.6)" <.001
(1+days), N(%)

Alcohol use (1+days), 3531 (40.9) 37.6 (36.4-38.7)° 47.5 (43.9-51.1)2 62.0 (58.1-66.0)! 62.2 (56.6-67.8)! <.001
N(%)

PHQ-2-Anxiety 1428 (16.8) 15.2 (14.4-16.1)° 22.7 (19.7-25.7)% 22.7 (19.7-25.7)% 32.7 (27.3-38.1)! <.001
symptoms, N(%)"

PHQ-2-Depressive 938 (11.6) 9.9 (9.2-10.6)° 18.2 (15.4-20.9)% 14.4 (11.6-17.2)* 32.4 (27.0-37.8)" <.001
symptoms, N(%)"

Final Wave Assessments'

Working, N(%) 4077 (58.1) 59.0 (57.7-60.2)" 56.9 (53.2-60.7)! 58.2 (52.7-63.8)’ 41.0 (34.2-47.6)7 .02

Currently married (vs. 3962 (54.7) 57.8 (56.6-59.1)! 40.2 (36.5-43.8)° 48.4 (44.1-52.7)% 29.2 (23.4-35.0)* <.001
other), N(%)

Cannabis use 766 (11.5) 6.1 (5.5-6.7)* 31.7 (28.1-35.2)2 23.7 (19.9-27.4)% 65.5 (59.4-71.7)! <.001
(1+days), N(%)

Alcohol use (1+days), 2744 (37.1) 34.6 (33.3-35.8)° 49.5 (45.7-53.4)" 41.6 (38.3-44.9)* 59.2 (52.8-65.6)" <.001
N(%)

PHQ-2-Anxiety 790 (11.1) 9.8 (9.0-10.5)° 15.1 (12.3-17.8)2 13.7 (10.6-16.7)* 27.1 (21.3-32.8)! <.001
symptoms, N(%)"

PHQ-2-Depressive 743 (10.5) 8.9 (8.2-9.7)° 17.3 (14.4-20.2)2 12.6 (9.9-15.3)2 29.4 (23.5-35.3)! <.001

symptoms, N(%)"

dDifferences were calculated by the y2/df from the overall test of auxiliary model for each covariate. Groups not sharing superscript numerals are significantly different

(p < .05) in post-hoc pairwise contrasts for 2 tests.
# Total analysic sample N = 8306. Available data Ns = 7035-8306.

b Unweighted N and weighted % are shown for categorical variables.

¢ Membership probability (%) and 95% confidence interval are shown.

¢ Assessed at each respondent’s initial survey assessment.
f Native American (American Indian/Alaska Native), Native Hawaiian, or Pacific Islander.

8 Other household structures included multigenerational households, households with roommates, etc.
b Sum score was calculated using 2 items (Range = 0-6). Cutoff score >3.
! Assessed at each respondent’s last survey assessment across Dec 9, 2020-Mar 3, 2021 (i.e., last 3 waves).

highest proportion of married couples. The Use Cessation trajectory
group included significantly lower proportions of cannabis and alcohol
users compared to the Escalating Infrequent Use trajectory group.

4. Discussion

Prior research has identified distinct trajectories of substance use in
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the general population in response to public health crises that occurred
prior to the COVID-19 pandemic (Joshi and Cerda, 2017). In this study,
we identified trajectories of drug use over the first year of the COVID-19
pandemic (March 2020-March 2021) wusing data from a
nationally-representative sample of U.S. adults. The results of our study
provide some of the first longitudinal evidence pertaining to use of drugs
other than alcohol, nicotine, or cannabis during the pandemic, which
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Table 2
Fit indices for growth mixture model for past-week drug use days outcome.".
Class # AIC BIC SSA-BIC Entropy LMR-p
1 74101.450 74122.524 74112.991 - -
2 43726.140 43775.313 43753.068 0.963 <.001
3 38982.475 39059.748 39024.792 0.950 <.001
4 37273.712 37379.083 37331.416 0.941 .001
5 36326.847 36460.317 36399.938 0.936 .31
Abbreviations: AIC = Akaike Information Criterion. LMR p = The

Lo-Mendell-Rubin (LMR) likelihood ratio test p-value.
# Growth mixture modeling was conducted using number of drug use days
indicators (N = 8306). Final model in bold font.

could be used to inform public health interventions and identify
vulnerable subgroups.

We identified four distinct trajectories of drug use based on past-
week frequency of use. The vast majority of the sample had very low
or no drug use throughout the study period (85.7%), reporting less that
one day of use in the past week on average. Two subgroups had fluc-
tuating levels of drug use across the study period. One peaked shortly
after the onset of the pandemic at 1.9 days of past-week use and declined
thereafter demonstrating a pattern of use cessation 4-5 months into the
pandemic (4.3% of the sample). The other group reported steadily
increasing drug use frequency that stabilized later in the study period
and using at an infrequent, but consistent basis throughout the
pandemic. After two months into the pandemic, this group use fre-
quency ranged from approximately once every two weeks (mean weekly
use 0.5) to once per week (mean weekly use 0.9 days) throughout the
remainder of the study follow-up (7.1% of the sample). Finally, a small
subgroup displayed relatively frequent drug use consistently across the
study period, ranging from 2.5 to 3.5 days of use in the past week (2.9%
of the sample). These trajectories largely affirm prior studies of sub-
stance use after public health disasters, which have observed modest,
temporally variable increases in substance use for some people (Joshi
and Cerda, 2017; North, 2017).

Mapping of sociodemographic characteristics onto trajectories re-
flects both the general epidemiology of substance use and the epide-
miology of substance use following public health crises (Galea et al.,
2004; Merikangas and McClair, 2012; North, 2017). Compared to the
stable abstinence group, the other subgroups were more likely to be
Hispanic or Black, younger in age, unemployed, living with children
only, and living below the federal poverty line, and less likely to have
received a college degree, be married, be living with a partner only, or
be living with a partner and children. With regards to covariates which
could have changed during the pandemic and were assessed by re-
spondent’s last survey assessment across Dec 9, 2020-Mar 3, 2021, these
groups also tended to have higher levels of alcohol and cannabis use, as
well as higher anxiety and depressive symptoms, with the highest levels
of these behaviors seen in the stable frequent use group. Individuals
affected by stress, isolation, grief, or job loss may have been particularly
likely to increase drug use as a means of coping, which is suggested by
the self-medication model (MacMillan et al., 2021; Markou et al., 1998).
Alternatively, the precipitation model proposes that drug use may
trigger the onset of psychopathological symptoms via neurotoxic effects
(Brady and Sinha, 2005). The extent to which our pattern of findings
supports either model, however, should be interpreted with caution due
to the correlational nature of our analyses. Altogether, the sociodemo-
graphic and behavioral correlates identified in this study are similar to
those identified in studies of mental distress, alcohol, and cannabis use
during the pandemic (Brenneke et al., 2022; Nordeck et al., 2022; Riehm
et al,, 2021) and add urgency to intervene among these vulnerable
populations.

Most prior studies have found that changes in substance use in
response to public health crises do not tend to translate into new-onset
substance use disorders (North, 2017). However, given that the
COVID-19 pandemic departs from traditional models of public health
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crises (Galea et al., 2020) and that protracted drug use may result in
adverse health events (Palamar et al., 2019), our results still warrant
public health attention, particularly as the COVID-19 pandemic con-
tinues. The pattern of use in the use cessation group may reflect an initial
response to stress, uncertainty, and/or boredom associated with the
onset of the pandemic that dissipates over time (Joshi and Cerda, 2017).
This group may benefit from rapidly disseminated interventions in the
initial stages of a crisis, such as positive public health messaging and
telephone or web-based services that can deliver social support and
crisis intervention services (Arendt et al., 2020; Bauerle et al., 2020;
Zhou et al., 2020). Additionally, from a prevention standpoint, the
escalating infrequent use group is of particular interest. Relative to the
use cessation group, the escalating infrequent use group tended to report
more frequent use of other substances, which may reflect a generalized
vulnerability for substance use or poly-substance use. Gradually
increasing use in this group may also reflect experimentation during the
early months of the pandemic, which translated into more habitual use
as the pandemic continued. Screening and Brief Intervention (SBI) is
designed to prevent escalation in substance use, and may thus be espe-
cially relevant for this group; opportunities to scale up SBI during the
COVID-19 pandemic, such as within telehealth frameworks, have been
discussed elsewhere (Ghosh and Sharma, 2021). Finally, the patterns of
substance use observed in the stable frequent use group may reflect
more chronic problems that pre-date the COVID-19 pandemic. This
group may be best served by increasing and maintaining access to
substance use services, possibly via tele-health, which policy initiatives
have sought to increase access to (Lin et al., 2020). Importantly, the
three subgroups with any level of drug use were generally characterized
by poorer mental health, so interventions that address the mental health
implications of the pandemic in the general population are also likely to
be valuable for these groups.

This study has limitations. Due to survey limitations, we were only
able to examine drug use broadly, rather than individual drugs (i.e.,
ecstasy, cocaine, non-medical use of prescription drugs, etc.), and at
least one study suggests that patterns of use may have differed by each
drug (Palamar et al., 2021). We examined frequency of use in the past
week, which may not reflect changes in other aspects of use, such as
dosage or intensity. The UAS relies on self-report data, which may be
affected by recall bias, though this is likely reduced by the relatively
frequent, bi-weekly survey schedule. Substance use was not assessed for
participants prior to the onset of the pandemic, which limits our un-
derstanding of pre-pandemic trends. GMMs prioritize a parsimonious set
of trajectories to summarize heterogeneity; not all respondents in our
study will have had patterns of drug use that map closely to one of the
trajectories identified in our analyses. On the other hand, strengths of
this study include repeated monthly assessments from the start of the
COVID-19 pandemic for a full year, which is not available from other
data sources, and the separation of other drug use from cannabis and
alcohol.

In summary, we identified distinct trajectories of drug use during the
first year of the COVID-19 pandemic among a nationally-representative
sample of adult in the U.S. In aggregate, increases in drug use were
modest and returned to baseline by the end of the study period; how-
ever, our analyses uncovered subpopulations for whom increases were
sharper and sustained, which warrants public health attention. The
sociodemographic and behavioral correlates of each subgroup provide
opportunities to optimize the targeted delivery of preventive in-
terventions for substance use during the COVID-19 pandemic and future
public health emergencies.
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