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Background: Substantial concern exists regarding the impact of the COVID-19 pandemic on substance use be-
haviors. This is especially true for subpopulations like young men who have sex with men and young transgender
women (YMSM-YTW) who report higher rates of substance use. This study examines changes in prevalence and
frequency of marijuana and non-marijuana drug use among YMSM-YTW following the onset of the pandemic.
Method: Data for this analysis (n = 458 participants, 1356 observations) come from an ongoing longitudinal
cohort study of YMSM-YTW. A series of Bayesian multilevel models were used to examine change in prevalence
and frequency of use for marijuana and non-marijuana drugs.

Results: Results indicated no systematic change in prevalence or frequency of marijuana use. However, a decrease
in non-marijuana drug use was observed (OR = 0.60, 95 % CrI: [0.37, 0.94]) following the onset of the pandemic.
Furthermore, a small increase in the frequency of non-marijuana drug use was observed (OR = 1.79, 95 % Crl:
[1.02, 3.21]) among individuals who used these substances.

Conclusions: These findings concur with a small number of studies identifying a decrease in drug use prevalence
but increase in frequency among those who continue to use drugs. Despite the protective effect of lower drug use
prevalence, higher frequency of use may lead to additional negative health outcomes of drug use, particularly
among groups facing multiple health challenges such as YMSM-YTW. However, the pandemic likely has a unique
impact on substance use behaviors across subpopulations.

1. Introduction following the implementation of social distancing in Canada (Dumas

et al., 2020). Similarly, another study found decreases in the likelihood

Global health experts have raised substantial concern regarding the
impact of the COVID-19 pandemic on substance use due to increased
social isolation and elevated stress (McKay and Asmundson, 2020). Yet,
the impact of the pandemic is unclear given the reduction in social
gatherings where substances are commonly consumed and the potential
difficulty physically obtaining or financially affording substances
(Chiappini et al., 2020; Dietze and Peacock, 2020). The pandemic may
also impact the severity of substance use disorders due to changes in
frequency of substance use and the disruption of substance use treat-
ment (Dunlop et al., 2020; Marsden et al., 2020).

A small number of studies have examined changes in substance use
behavior following the onset of the pandemic. One study found sub-
stance use decreased but frequency of use increased among adolescents

of using alcohol but increases in frequency among those who continued
to use alcohol during the pandemic among US adults (Boschuetz et al.,
2020). However, the impact of COVID-19 may also vary across sub-
populations. Studies have observed an increase in cannabis use among
casino gamblers (Xuereb et al., 2020), no increase in cannabis use
among a sample of people living with HIV (Hochstatter et al., 2020), and
decreases in both cannabis and other illegal drug use among sexual
minority men (Starks et al., 2020).

Given these findings, it is important to examine changes in substance
use behaviors among groups at high risk for negative health outcomes.
For example, young adults may be particularly vulnerable to the pan-
demic’s detrimental impact on mental health (Elmer et al., 2020; Sha-
nahan et al., 2020). Furthermore, sexual and gender minorities report
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higher rates of substance use (Schuler et al., 2019) and prevalence of
substance use disorders (Chaudhry and Reisner, 2019; Connolly and
Gilchrist, 2020) than their peers. For example, two studies found life-
time marijuana use was 40.4 % among transgender youth (Day et al.,
2017) and 65.0 % among young gay men (Schuler et al., 2019), 1.5-1.9
times greater than peers. Accordingly, sexual and gender minority
young adults are uniquely vulnerable to negative health outcomes
during the pandemic given existing high rates of substance use (Salerno
et al., 2020). This study leverages a cohort with longitudinal observa-
tions of the same individuals before and after the pandemic onset to
examine changes in both prevalence and frequency of drug use among
young men who have sex with men and young transgender women
(YMSM-YTW).

2. Method
2.1. Participants and procedures

All data for this study come from an ongoing longitudinal cohort
study of YMSM-YTW (Mustanski et al., 2019a, b). Data collection for this
cohort began in February 2015 and remains ongoing. Participants
included recruitment from two prior cohorts, Project Q2 (Mustanski
et al., 2010) and Crew 450 (Mustanski et al., 2013), as well as new
enrollment with participants recruited via venue-based, online, and peer
recruitment. All cohort members were required to meet the following
criteria: 16-29 years old at enrollment, male assigned at birth (non--
cisgender identified individuals were eligible), speak English, report a
sexual encounter with a man in the previous year or identify as gay or
bisexual, and willing to attend in-person research visits in Chicago.
Comprehensive details regarding the cohort can be found elsewhere
(Mustanski et al., 2019a). Cohort participants were eligible for one study
visit every six months. Participants were eligible for the current analysis
if they completed a visit after the shelter in place order in Illinois took
effect on March 21 st, 2020 (Dave et al., 2020) by the date of analysis
(October 1 st, 2020) and also had at least one other visit within the last
year and a half (i.e., 78 weeks) prior to the order. Data were included for
up to the two most recent visits before the onset of the pandemic and one
observation after the pandemic’s onset. Accordingly, the analysis
included 458 participants (43.6 % of 1051 cohort members) of which
440 provided data on 3 visits and 18 provided data on 2 visits, for a total
of and 1356 visits.

2.2. Measures

2.2.1. Drug use

Participants reporting drug use in the past six months indicated how
many occasions they used the following substances in the past 30 days (1
=0;2=1-2;3=3-5;4=6-9;5=10-19; 6 = 20-39, 7 = 40 or more):
marijuana, cocaine or crack, heroin, ecstasy, methamphetamines, pre-
scription stimulants or amphetamines, prescription painkillers, and
prescription depressants or tranquilizers. Only prescription drug use
taken without a prescription was included. Drug use was categorized as
marijuana use or non-marijuana drug use. This categorization scheme
was used because individual drug categories were too sparse to compare
changes in specific drug categories (Li et al., 2019; Swann et al., 2017),
recreational marijuana was legalized in Illinois starting January 1 st,
2020, and marijuana use is extremely common in the current cohort (Li
et al., 2019).

2.2.2. Covariates

We included HIV status and age as covariates given the documented
associations with drug use during the pandemic (Dumas et al., 2020;
Hochstatter et al., 2020). HIV status was measured using Alere™
Determine™ 4th Generation HIV-1/HIV-2 Ab/Ag Combo rapid test and
confirmatory testing according to CDC guidance. Self-report data were
used for visits where participants had not previously tested positive and
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were missing HIV test data. Age represented the number of years from
age 16. Gender identity was indicated as male, transgender female, or
other.

2.3. Analysis

We examined descriptive statistics regarding past 30-day drug use
prevalence by drug category across visits. We also examined alluvial
plots (Brunson, 2020) to examine transition between frequencies across
visits. Subsequently, we modeled changes in past 30-day prevalence and
changes in frequency of use. All models were Bayesian multilevel models
and included a random intercept to account for multiple observations
per participant, using the default improper flat priors for fixed effects
(Biirkner et al., 2019). Change in prevalence was examined using a lo-
gistic model. Change in frequency was examined using a sequential
ordinal model (Biirkner et al., 2019) with a logistic distribution,
commonly known as a continuation ratio model (Liu and Bai, 2020).
Frequency of drug use was only examined among individuals who re-
ported past 30-day drug use. Participants were assigned their highest
indicated frequency for non-marijuana drug use. The main exposure
variable of interest was a dichotomous indicator designating observa-
tions following the onset of the pandemic (i.e., shelter in place order).
First, we examined a model with independent association of the
pandemic. Second, we examined models with age, HIV status, and
gender identity as covariates. Finally, we conducted a two-part sensi-
tivity analysis for non-marijuana drug use frequency to ensure partici-
pants changing drug types did not bias results. First, we excluded
participants that changed their most frequently used non-marijuana
drug across visits. Second, we utilized a sum score of frequency across
all non-marijuana drugs as the outcome by summing the midpoints
number of occasions for each drug.

3. Results
3.1. Descriptives

Participants predominantly identified as male (93.2 %; 3.3 %
transgender female; 3.5 % another gender identity), were mostly HIV
negative (83.8 %), and had a mean age of 21.3 years old. For marijuana,
65.4 %, 64.3 %, and 63.0 % of participants reported use in the second
from last visit before the pandemic, last visit before the pandemic, and
during the pandemic, respectively. These percentages were 19.5 %, 18.8
%, and 17.0 % for non-marijuana drug use. Fig. 1 presents the frequency
of use for each drug type. For drugs other than marijuana, there is a
notable decrease in the percentage of individuals using these substances
on 3-5 occasions (23.3%-10.3%) and an increase in all categories be-
tween 6-9 to 40+ occasions.

3.2. Bayesian multilevel models

3.2.1. Prevalence of drug use

For marijuana use, the baseline model (Table 1) indicated that
marijuana use did not change following the onset of the pandemic (OR =
0.84; 95 % Credible Interval (CrI): 0.60, 1.19). Similar results were also
found for the model with covariates included (OR = 0.83, 95 % Crl:
0.58, 1.20). For non-marijuana drug use, the baseline model indicated
that drug use was less common during the pandemic (OR = 0.61, 95 %
Crl: 0.37, 0.96). Again, similar results were found (OR = 0.60, 95 % Crl:
0.37, 0.94) from the full model after accounting for covariates.

3.2.2. Frequency of drug use

Among users in the past 30 days, there was no association between
the onset of the pandemic and frequency of marijuana use (OR = 1.21,
95 % Crl: 0.94, 1.55) in the baseline model and inclusion of covariates
did not substantially impact this estimate (OR = 1.22, 95 % CrlL: 0.94,
1.57). Among individuals that used non-marijuana drugs in the past 30
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Frequency of marijuana use in past 30 days
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Frequency of non-marijuana drug use in past 30 days
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Fig. 1. Alluvial plot of changes in frequency of use for marijuana and non-marijuana drug use.

Table 1
Models results for marijuana and other drug use and frequency of use among
users.

Use Frequency
Marijuana Other Marijuana Other
(n = 458; ngps Drugs (n = 363; neps Drugs
=1356) (n = 458; = 871) (n = 141;
Nops = Tobs = 250)
1356)
OR[95%CrI]  OR [95 % OR [95 % OR [95 %
CrI] CrI] CrI]
During Pandemic 0.84 [0.60, 0.61 [0.37, 1.21 [0.94, 1.75 [1.01,
1.19] 0.96] 1.55] 3.05]
With Covariates
During Pandemic ~ 0.83 [0.58, 0.60 [0.37, 1.22 [0.94, 1.79 [1.02,
1.20] 0.94] 1.57] 3.21]
Age 0.86 [0.75, 0.98 [0.85, 0.99 [0.89, 1.17 [0.97,
0.98] 1.14] 1.12] 1.41]
HIV Positive 5.26 [1.8, 0.94 [0.29, 8.46 [3.53, 0.23 [0.03,
15.62] 3.26] 20.67] 1.36]
Gender Identity
Male - - - -
(Reference)
Transgender 0.38 [0.05, 4.62 [0.46, 1.69 [0.24, 2.38 [0.21,
Female 3.00] 48.96] 12.22] 31.32]
Other 1.32[0.17, 3.43 [0.34, 4.58 [0.79, 3.51 [0.30,
10.99] 29.56] 29.10] 46.90]

Note. All models include a random intercept to account for multiple observations
of participants. Model intercepts are not shown. n,ps indicates the number of
observations provided by participants for each analysis.

days, the baseline model indicated slightly higher frequency of use (OR
= 1.75, 95 % Crl: 1.01, 3.05) during the pandemic and was unchanged
when including covariates (OR = 1.79, 95 % Crl: 1.02, 3.21). The
sensitivity analysis indicated the results appeared robust to the alter-
native model specifications.

4. Discussion

This study found little evidence of changes in marijuana prevalence
or frequency of use in a large cohort of YMSM-YTW. However, a
decrease in non-marijuana drug use and a slight increase in the fre-
quency of drug use was observed among individuals who continued to
use these substances. These findings highlight the complexity of changes
in drug use behaviors during the COVID-19 pandemic that may uniquely
impact individuals with different levels of substance use.

While the observed decrease in non-marijuana drug use could be
driven by reduced social occasions to use drugs (Chiappini et al., 2020),
studies observing related but distinct groups from the current sample
have found inconsistent results. One study in an older sample of MSM
observed declines in drug use (Starks et al., 2020) and a different study
of people living with HIV finding no significant differences in drug use
(Hochstatter et al., 2020). Yet, studies of general sample adolescents
reported a decrease in prevalence of alcohol and marijuana use (Dumas
et al., 2020). Therefore, accumulating evidence suggests the pandemic
may differentially impact drug use behaviors among certain sub-
populations. Future studies should consider the potential for heteroge-
neity in response to the pandemic across age, sexual identity, and HIV
status.

In addition, two prior studies have observed decreases in prevalence
but increases in frequency of use among alcohol and marijuana
(Boschuetz et al., 2020; Dumas et al., 2020) during the COVID-19
pandemic. Although we observed no changes in marijuana use, these
findings considered together may indicate the COVID-19 pandemic is
particularly detrimental to habitual substance users (Daly and Robinson,
2020; Jackson et al., 2020) but be less influential to casual users.
Accordingly, there is an urgent need for further data on substance use
disorders which may also be impacted by barriers to substance use
treatment and harm reduction services during the pandemic (Melamed
et al., 2020; Radfar et al., 2020). Indeed, the increased frequency of
non-marijuana drug use may indicate an extended need for substance
use treatment, even following the widespread adoption of COVID-19
vaccines and these services will be particularly important for sub-
populations such as YMSM-YTW with higher prevalence of use.

This study had a number of limitations. The impact of the pandemic
cannot be disentangled from the recent legalization of recreational
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marijuana use in Illinois. Drug use frequency was measured with an
ordinal scale that could not capture subtle changes in drug use. Drugs
were categorized in broad groups that do not reflect risk differences
across specific drugs. We could not provide separate estimates by gender
identity due to small cell counts. Finally, these data come from a large
and diverse sample important to drug use epidemiology but was not a
probability sample.

Despite these limitations, we believe this study provides important
initial evidence documenting decreases in prevalence but potential in-
creases in frequency of non-marijuana drug use among YMSM-YTW.
Future studies should continue to explore the impact the pandemic
may have on substance use behaviors and the potential for heterogeneity
in the pandemic’s effects across important subpopulations.
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