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Abstract The objective was to examine the impact
of the COVID-19 pandemic on mental health care,
cannabis use, and behaviors that increase the risk

of STIs among men living with or at high risk for
HIV. Data were from mSTUDY — a cohort of men
who have sex with men in Los Angeles, California.
Participants who were 18 to 45 years and a half

were HIV-positive. mSTUDY started in 2014, and

at baseline and semiannual visits, information was
collected on substance use, mental health, and sexual
behaviors. We analyzed data from 737 study visits
from March 2020 through August 2021. Compared
to visits prior to the COVID-19 pandemic, there were
significant increases in depressive symptomatology
(CES-D > 16) and anxiety (GAD-7 > 10). These in-
creases were highest immediately following the start
of the pandemic and reverted to pre-pandemic levels
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within 17 months. Interruptions in mental health care
were associated with higher substance use (especially
cannabis) for managing anxiety/depression related to
the pandemic (50% vs. 31%; p-value <.01). Cannabis
use for managing pandemic-related anxiety/depres-
sion was higher among those reporting changes in
sexual activity (53% vs. 36%; p-value=0.01) and was
independently associated with having more than one
sex partner in the prior 2 weeks (adjusted OR=1.5;
95% CI 1.0-2.4). Our findings indicate increases in
substance use, in particular cannabis, linked directly
to experiences resulting from the COVID-19 pan-
demic and the associated interruptions in mental
health care. Strategies that deliver services without
direct client contact are essential for populations

at high risk for negative sexual and mental health
outcomes.

Keywords Cannabis use - Depression - Anxiety -
MSM

Introduction

People living with HIV and those at increased risk
for HIV are at high risk for other health problems,
including substance use, mental health issues, and
socioeconomic vulnerabilities [1-3] The COVID-19
pandemic and resulting efforts to curb the spread of
infection—such as stay-at-home orders and physical
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distancing mandates—and the resulting social isola-
tion are likely to exacerbate these issues [4]. A survey
of young adults in the USA found that immediately
following the declaration of a state of emergency
due to COVID-19, levels of depression and anxiety
increased with high levels of loneliness and COVID-
19-specific worry being associated with higher lev-
els of depression and anxiety. [5] Factors found to
be associated with pandemic-related depression and
anxiety include being younger, being a racial/ethnic
minority, or being diagnosed with a chronic disease.
[6-8]

The pandemic-related increases in mental health
issues may also extend to substance misuse. Prior
studies of disasters, including the aftermath of the
2003 severe acute respiratory syndrome epidemic,
found increased rates of substance use. [9-13]
Emerging data related to the COVID-19 pandemic
seem to corroborate these findings, with one study
noting a “surge of addictive behaviors” including
food, shopping, and increased reported use of canna-
bis, methamphetamine, and opioids. [14-16] Studies
that specifically focused on men who have sex with
men (MSM)—including both those who were HIV-
positive and at increased risk for HIV—found that
changes in substance use and mental health were also
associated with behaviors that not only increased
the risk for SARS-CoV-2 infection—the virus caus-
ing COVID-19—but also had implications in terms
of STI/HIV transmission. [17-19] For instance, one
study found that those who had sex with casual part-
ners during pandemic restrictions were more likely
to report using substances including alcohol as com-
pared to those who avoided interactions with casual
sex partners. [17]

Engagement in ongoing health care and prevention
is especially critical to the health of vulnerable pop-
ulations living at the intersection of multiple collid-
ing epidemics of COVID-19, substance use, mental
health, and HIV. In order to reduce the potential for
SARS-CoV-2 transmission, many clinics stopped in-
person clinical encounters and switched to telehealth
visits starting in March 2020. While telehealth out-
comes in general — including among those who live
with HIV — have been largely positive, telehealth has
the potential to miss the most high needs and socioec-
onomically vulnerable patients. [20-23] Beyond lim-
ited access to technology requirements for telehealth
visits including a cell phone or computer and Internet

@ Springer

connectivity (i.e., unlimited data or cell services),
[24] privacy concerns and the absence of confiden-
tial surroundings may also be an issue. In fact, one
study found that even with an intervention to improve
telehealth attendance, access to virtual medical care
was still challenging among people living with HIV
(PLWH) who were experiencing homelessness. [25]
Therefore, the objective of this study was to assess the
impact of the COVID-19 pandemic on substance use,
changes in mental health, and interruptions in mental
health care among HIV-positive and high-risk HIV-
negative men. Specifically, we focus on cannabis use
given the high prevalence of use, ease of access, and
its use as the substance of choice to manage negative
affect including anxiety and depression. [26-28] We
describe the prevalence and correlates of interrup-
tions in mental healthcare as well as factors associ-
ated with cannabis use for COVID-19 related anxiety
and depression. We compare those who report inter-
ruptions in mental health care to those who did not
experience these interruptions and hypothesize that
those experiencing interruptions in mental health care
will experience increases in depression and anxiety
and will also report other negative health behaviors,
including increased substance use and increases in
sexual risk behaviors.

Methods
Study Population and Design

Data for this study were based on those collected
from participants in the mSTUDY — a National
Institutes of Health (NIH)/National Institute on Drug
Abuse (NIDA) funded cohort of racial/ethnically
diverse, HIV-positive, and high-risk HIV-negative
MSM. Details of the mSTUDY have been previ-
ously described, [29, 30] but briefly, participants were
recruited from two study sites in Los Angeles, CA,
including a community-based organization providing
services for the lesbian, gay, bisexual, and transgen-
der community and a community-based university
research clinic. Study enrollment started in August
2014, and cohort participation is ongoing. Eligible
participants (1) were between 18 and 45 years of age
at the time of enrollment, (2) identified as male at
birth, (3) if HIV-negative, reported condomless anal
intercourse with a male partner in the past 6 months,
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(4) were capable of providing informed consent, and
(5) were willing and able to return to the study site
every 6 months to complete study-related activities.
By design, half of the participants were living with
HIV, and half were substance using. Following the
COVID-19 pandemic “stay-at-home order” in Cali-
fornia, all in-person research activities were stopped
on March 13, 2020, and remote study visits were
launched starting March 31, 2020. For this analysis,
we included all participant remote study visit data
collected from March 31, 2020, through August 30,
2021 (n=2324 participants; 737 study visits).

Study Procedures and Data Collection

The Institutional Review Board at the University of
California Los Angeles approved the study, and all
participants provided written informed consent prior
to study participation. During in-person study visits,
which occur every 6 months, participants complete a
self-administered, computer-assisted survey and pro-
vide biological specimen for HIV testing (HIV anti-
bodies for those who are HIV-negative and HIV viral
load testing for those who are HIV positive). During
the remote visits included as part of this analysis, no
biological samples were collected. HIV status was
based on testing done at the previous follow-up visit,
which occurred 6 to 8 months prior for most respond-
ents. Participants were sent an electronic link to the
study questionnaire for each remote study visit, which
was comparable to the survey used as part of the
in-person study visits and included additional ques-
tions related to the COVID-19 pandemic. In addition
to sociodemographic characteristics, the question-
naire collected information on current substance use,
mental health, sexual risk behaviors, and COVID-19
experiences and the impact of the pandemic on over-
all health and well-being.

Substance Use Measures

Participants were asked to report on substance use in
the past 6 months, with substance users also reporting
on specific substances used in the previous 2 weeks,
including the following: (1) cannabis, (2) cocaine, (3)
ecstasy, (4) heroin, (5) methamphetamine, (6) “pop-
pers,” and (7) illicit use of prescription medications.
Those who reported substance use were also asked,
“to what extent are you using [reported substance] to

manage any anxiety about changes in your life caused
by COVID-197” with a parallel question asked for
depression. Additionally, those who reported using
a given substance were also asked to report on any
changes in their amount of substance use, with
response choices including “I use a lot more,” “I use
more,” “I use the same,” “I use less,” and “I use a lot
less.”

Mental Health Measures

Current symptoms of depression were measured
using the 20-item Center for Epidemiological Stud-
ies Depression Scale (CES-D,,), and anxiety was
measured using the General Anxiety Disorder-7
scale (GAD-7). Interruptions in mental health care
was based on a question that asked “How much has
the COVID-19 pandemic interrupted the care you
receive from others (e.g., counselor, therapist, support
groups) for mental health?” with response choices
including “quite a bit,” “extremely,” ‘“somewhat,”
“a little bit,” “not at all,” and “do not receive mental
health care.”

EEINNT3

COVID-19 Related Measures

Other questions relevant to this analysis included an
assessment of experiences during COVID-19 with a
prompt stating “which of the following are you expe-
riencing during COVID-197” with answer choices
allowing participants to select all that apply from the
following: (1) more anxiety; (2) more depression;
(3) more sleep, less sleep, or other changes in your
normal sleep pattern; (4) a change in sexual activity;
(5) personal financial loss (e.g., lost wages, job loss,
investment/retirement loss); and (6) getting financial
support from family, friends, partners, an organiza-
tion, or someone else. Finally, participants were also
asked to report on a scale of 1 to 10, how worried
they were about the COVID-19, how socially isolated
they felt, and how they would rate their quality of life.

Analytic Strategy

This analysis focused on two outcomes, including
cannabis use for the management of anxiety/depres-
sion during COVID-19 and interruptions in mental
health care. Univariate analyses provided descriptive
statistics for the sample overall and by cannabis use
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and mental healthcare status. Changes in anxiety and
depressive symptoms during COVID-19 pandemic
were examined over time with comparisons made to
pre-pandemic levels. Specifically, we compared CES-
D,y and GAD-7 scores for the last visit that occurred
within the 12-month timeframe before the COVID-19
pandemic shelter-in-place orders (March 2019-March
2020) to three pandemic timeframes including March
31-August 30, 2020, September 1, 2020-Febru-
ary 28, 2021, and March 1-August 30, 2021 using
the McNemar test. Comparisons of demographics,
other substance use, and impact and experiences dur-
ing COVID-19 by cannabis use status were based on
t-tests, chi-square methods, and other nonparametric
tests as appropriate while adjusting for the effect of
the subject (i.e., repeated measures). Factors asso-
ciated with the outcomes of interest were assessed

using regression analysis with generalized estimating
equations (GEE) in order to account for the within-
subject correlations. [31, 32] Univariate analyses
along with a priori knowledge informed variables
for inclusion in the multivariable models. All analy-
ses were conducted using SAS version 9.4 (SAS Inc.,
Cary, NC).

Results

Characteristics of Study Population

At the time of the remote study visit, the average partic-
ipant age was 35.6 years (SD 6.8), with 42% identifying

as Black/African American, followed by 42% Hispanic/
Latinx, and 11% Caucasian/White (Table 1). One-third

Table 1 Sociodemographic, mental health, and substance using characteristics of mSTUDY participants, March 2020—August 2021

Total participants ~ HIV-positive participants HIV-negative participants P-value
(n=324) (n=181) (n=143)
n % n % n %
Age in years, mean (SD) 35.6 (6.7) 37.7 (6.4) 33.0 (6.6) <0.01
Race/ethnicity
Black/African American 136 420 67 370 69 48.2 0.12
Hispanic/Latinx 135 417 79 437 56 41.5
White 37 114 26 144 11 7.7
Other 16 49 9 50 7 4.9
Unemployed 107 334 59 32.8 48 343 0.77
Unstable housing* 61 18.8 30 16.6 31 21.7 0.24
CES-D score, median (IQR) 15 (9-26) 16(9-28) 15 (9-24) 0.26
Moderate to severe anxiety” 87 269 56 31.1 31 21.7 0.06
Currently receiving mental health care~ 266 82.5 150 829 116 81.7 0.78
All visits HIV-positive visits HIV-negative visits
(n=1737) (n=383) (n=354)
Substance use, past 2 weeks
Cannabis 295 40.1 134 35.1 161 455 0.04
Cocaine 48 65 22 57 26 7.3 0.50
Ecstasy 34 46 14 52 14 4.0 0.49
Heroin 10 14 6 1.6 4 1.1 0.70
Methamphetamine 182 248 118 31.1 64 18.1 <.01
Poppers 120 163 69 18.1 51 14.4 0.30
Rx opiates 26 35 11 29 15 4.2 0.39
Other Rx drugs 77 106 51 13.8 26 73 0.02

SD, standard deviation; IQR, interquartile range; CES-D, center for epidemiologic studies depression scale. ~Anxiety based on
GAD-7 (generalized anxiety disorder-7 measure). *Unstable housing defined as having no regular place to stay at least once during
the past 6 months. ~ Treatment includes care from therapist, counselor, or support group
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reported being unemployed and 19% reported experi-
encing unstable housing. The prevalence of substance
use was high, with 59% reporting substance use in the
past 2 weeks. The most prevalent substance used was
cannabis with 40% reporting its use, followed by 25%
reporting methamphetamine, 7% reporting cocaine,
and 11% reporting illicit use of prescription drugs.
Comparing participants living with HIV to those who
were HIV negative, we note that PLWH were slightly
older and had a slightly different substance use pro-
file. PLWH reported slightly more methamphetamine
use when compared to those who were HIV negative
(31% vs. 18%, respectively; p-value= <0.01) but sig-
nificantly less cannabis use (35% vs. 46%, respectively;
p-value=0.04). Beyond differing substance use pat-
terns, PLWH expressed slightly higher levels of worry
about COVID-19, with no other differences noted when
comparing PLWH to those who were HIV negative
with respect to experiences during the COVID-19 pan-
demic (Supplement Table 1).

The median CES-D score was 15 (IQR: 9-25), and
27% reported moderate to severe anxiety (GAD-7
scores>10). When compared to visits occurring
prior to the pandemic (and within a year of the
remote visit), we found that there were increases
in the prevalence of depressive symptomatology
(CES-D scores>16) and moderate to severe anxi-
ety (Figs. 1 and 2). For instance, in the year prior
to the pandemic, 19% of participants had GAD-7
scores consistent with moderate to severe anxiety,

Fig. 1 Prevalence of g Overall (n=324)
anxiety before and during

the COVID-19 pandemic 50
among mSTUDY par-
ticipants seen at semiannual
study visits, March 2020—
August 2021

40

282

20

10

Percent with Moderate/Severe Anxiety

Before COVID-19

pandemic

which increased to 26% during the first 5 months of
the pandemic (p-value <0.01; based on paired data),
declined slightly to 24% in the subsequent 5 months
(p-value<0.01), and reached pre-pandemic lev-
els (20%) within the final follow-up period which
occurred 11- to 17-months post shelter-in-place
orders (Fig. 1). Likewise, depressive symptoms
peaked within the first follow-up timeframe at 49%
vs. 42% pre-pandemic (p-value<0.01; based on
paired data) and reached pre-pandemic levels after
11 to 17 months of follow-up (Fig. 2). A similar pat-
tern was noted when the analysis was restricted to
those who reported using cannabis to manage their
COVID-19 related anxiety. However, the levels of
depressive symptomatology and anxiety were even
more pronounced among this group.

Prevalence and Factors Associated with Interruptions
in Mental Health Care

Among participants who reported receiving care
from others (e.g., counselor, therapist, support
groups) for their mental health, 73% (216/296)
reported interruptions in care resulting from the
COVID-19 pandemic. No differences were noted
in sociodemographic characteristics and HIV status
for those with and without interruptions in mental
health care (Table 2). Based on a 10-point scale,
average level of worry regarding COVID-19, as
well as current feelings of social isolation, anxiety,

Among those reporting cannabis use to manage COVID-19 related anxiety/depression (n=137)

373

26.9
245

25.6

During COVID-19
pandemic: March -
August, 2020*

During COVID-19
pandemice: Sept 2020 -
Feb 2021+

During COVID-19
pandemic: March -
August, 2021
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Fig. 2 Prevalence of
depressive symptoms before
and during the COVID-19
pandemic among mSTUDY
participants seen at semian-
nual study visits, March
2020-August 2021

Table 2 Mental health
care interruptions

resulting from COVID-19
pandemic among mSTUDY
participants, March 2020—
August 2021

SD, standard deviation.
*Unstable housing defined
as having no regular

place to stay at least once
during the past 6 months.
Anxiety/depression related
to changes caused by
COVID-19

and depression, was higher among those with inter-
ruptions in their mental health care. For instance,
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=== Overall (n=324)

Among those reporting cannabis use to manage COVID-19 related anxiety/depression (n=137)

70
60
49.1

40

41.9
30
20

10

Percent with Depressive Symptoms

Before COVID-19
pandemic

During COVID-19
pandemic: March -

62.5

August, 2020*

*p value <.01 comparing given timeframe to pre-pandemic timeframe

49.5

50
‘—’/7;6\*

43.6

During COVID-19
pandemice: Sept 2020 -

Feb 2021

During COVID-19
pandemic: March -
August, 2021

Mental health care interrupted

Yes (n=355) No (n=222) P-value
n % n %
Age in years, mean(SD) 36.2 (6.9) 35.5(6.7) 0.42
Race/ethnicity 0.10
Black/African American 153 43.1 80 36.0
Hispanic/Latinx 135 38.0 106 47.8
White 43 12.1 27 12.2
Other 24 68 9 4.1
Unemployed 120 341 57 26.4 0.08
Unstable housing* 71 20.0 45 20.3 0.93
HIV-positive 194 547 123 55.4 0.89
On a scale of 1-10, mean(SD)
Worried about COVID-19 5.6 (3.2) 4.6 (3.2) <.01
Currently experiencing social isolation 5.6 (2.9) 4.6 (3.2) <.01
Current quality of life 5.8 (2.5) 5.9 (3.0) 0.66
Experiences during COVID-19
Tested positive for coronavirus 21 59 21 9.5 0.11
More anxiety 206 62.2 76 439 <0.01
More depression 170 514 60 34.6 <0.01
Change in sleep 157 474 49 28.3 <0.01
Change in sexual activity 155 46.8 48 27.8 <0.01
Receiving emotional support 101 305 40 23.1 0.09
Increased alcohol/substance use 101 305 35 20.2 0.01
Using drugs to manage anxiety/depression® 177 499 69 31.1 <0.01

62% of those with interruptions in mental health
care reported more anxiety during the pandemic as
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compared to 44% among those without interrup-
tions in their mental health care (p-value <0.01).
Mental healthcare disruptions were also associated
with increased alcohol and substance use (31% vs.
20% among those with no interruptions in mental
health care; p-value=0.01). Furthermore, a sig-
nificantly higher proportion of those who reported
interruptions in their mental health care also
reported substance use as a way to manage anxiety
and/or depression related to changes in their life
caused by COVID-19.

Prevalence of Cannabis Use for Anxiety/Depression
Related to COVID-19 Pandemic

Using cannabis to manage anxiety or depression
related to life changes resulting from the COVID-
19 pandemic was reported by 31% of participants
(Table 3). Those who reported using cannabis were
younger compared to those who did not report using
cannabis to manage COVID-19 related anxiety/
depression (mean age 34.8 vs. 36.6, respectively;
p-value=0.03). However, no other differences were
noted in sociodemographic characteristics, includ-

ing race/ethnicity, employment status, or HIV
Table 3 Cannabis useh for Cannabis use for anxiety or depression”
anxiety and/or depression
resulting from COVID-19 Yes (n=219) No (n=419) P-value
pandemic among mSTUDY
participants, March 2020— n % n %
August 2021 Age in years, mean(SD) 34.8 (6.8) 36.6 (6.8) 0.02
Race/ethnicity 0.10
Black/African American 108 49.3 180 36.7
Hispanic/Latinx 78 35.6 221 45.0
White 20 9.1 65 13.2
Other 13 5.9 25 5.1
Unemployed 74 34.6 141 29.9 0.27
Unstable housing* 42 19.2 88 17.9 0.72
HIV-positive 104 47.5 267 54.4 0.20
Sexual behaviors, past 2 weeks
> 1 anal sex partner 52 24.1 85 17.7 0.05
IPV (victimization or perpetration) 8 39 8 1.8 0.13
On a scale of 1-10, mean(SD)
Worried about COVID-19 5.3(3.0) 52@3.2) 0.69
Currently experiencing social isolation 5.7(2.9) 4.9 (3.0) <.01
Current quality of life 5.7@2.5) 6.2 (2.7) 0.03
Binge alcohol, past month 84 38.9 132 27.4 0.09
Other substance use, past 2 weeks 116 52.3 162 333 <.01
Experiences during COVID-19
Tested positive for coronavirus 14 6.4 44 9.0 0.35
More anxiety 135 68.2 197 46.7 <.01
More depression 114 57.6 150 35.6 <.01
SD, standard deviation; Change in sleep 97 49.0 156 37.0 <.01
IPV, intimate partner Increased alcohol/substance use 92 46.5 82 19.4 <.01
violence. *Unstable housing Change in sexual activity 106 535 152 360 <01
zfir;eg)asst;azﬁfazf;ﬁfglar Receiving emotional support 69 349 106 251 0.04
during the past 6 months. Receiving financial support 47 23.7 73 17.3 0.12
~Anxiety/depression related Financial loss 95 48.0 162 38.4 0.05
to changes caused by Mental health care interrupted 125 718 217 574 <.01

COVID-19
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status. Additionally, cannabis use for the manage-
ment of COVID-19 related anxiety/depression was
higher among those who reported COVID-19 related
financial loss (48% vs. 38%; p-value=0.05), use
of other substances beyond cannabis (52% vs. 33%;
p-value <0.01), increases in other substance and alco-
hol use (47% vs. 19%; p-value <0.01), and changes in
sexual activity including more than one sex partner in
the past 2 weeks (54% vs. 36%; p-value <0.01).

Based on multivariable analyses, adjusting for age,
race/ethnicity, and HIV status, interruptions in men-
tal health care were independently associated with
cannabis use for managing COVID-19 related anxi-
ety/depression. Specifically, we found that those who
reported interruptions in their mental health care had
1.9 times increased odds of reporting cannabis use for
managing COVID-19 related anxiety as compared to
those who did not have interruptions in their mental
health care (adjusted odds ratio (AOR)=1.9; 95%
confidence interval (CI) 1.2-2.9)(data not shown).
Additionally, those who reported using cannabis for
anxiety/depression had a 1.5 increased odds of having
more than one anal sex partner in the prior 2 weeks
(AOR=1.5;95% CI 1.0-2.4), even after adjusting for
other factors including age, race/ethnicity, and HIV
status.

Discussion

The impact of the COVID-19 pandemic has been
vast in terms of who has been impacted and broad
in terms of how people have been affected. Our find-
ings highlight the experiences of those living at the
intersection of multiple colliding epidemics and vul-
nerabilities, including COVID-19, substance use,
mental health, and HIV. In particular, our results indi-
cate increases in symptoms of depression and anxiety
with the highest levels noted in the most immediate
timeframe following the COVID-19 pandemic and a
reversion to pre-pandemic levels within 17 months of
follow-up. Our results also indicate changes in sub-
stance use linked directly to experiences resulting
from the COVID-19 pandemic, with a high propor-
tion of participants reporting cannabis use to cope
with their heightened anxiety and depression. Fur-
thermore, we find that interruptions in care due to the
COVID-19 pandemic, particularly interruptions in
mental health care, can link with negative outcomes
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along substance use and STI/HIV risk and underscore
the intersectional vulnerabilities experienced by these
individuals.

Our finding that interruptions in mental health
care directly linked to substance use, which in turn
was linked to other negative outcomes, suggests that
strategies to ensure continuity of care among this
population are critical. The interruptions in care dur-
ing the COVID-19 pandemic may be partly explained
by loss of employment and subsequent loss of health
insurance. However, given that rates of unemploy-
ment were not different among those with and with-
out interruptions in mental health care, it is likely that
these interruptions instead resulted from pandemic-
related healthcare provider cancelations of in-person
services and the consequent switch to telehealth vis-
its. Beyond limited access, to the technology required
for telehealth visits including cell phone or comput-
ers and Internet connectivity (i.e., unlimited data or
cell services), [24] privacy concerns and limited
access to confidential surroundings may also be an
issue among this study population. Among partici-
pants who reported interruptions in mental health
care, 20% also noted unstable housing, and less than
half engaged in telehealth visits. This is supported by
data from a community-based organization providing
substance use treatment for HIV-affected individuals
which found that all clients were unable to attend tel-
ehealth visits. [33] Addressing the impact of COVID-
19 on healthcare delivery and, in particular, mental
health care for those most vulnerable may require
novel strategies that move beyond standard telehealth
services. Strategies such as “task sharing” or “task
shifting”—where care extenders and other nonclini-
cal staff deliver both medical and behavioral health
care—have been successfully implemented in low-
resource settings and may serve as a potential option
in lieu of telehealth or in-person visits. [34-36] The
“task-sharing” model was adapted by a substance use
treatment center in the USA, which used peer coaches
to deliver the psychotherapy component of their
substance use recovery program. [33] Using peer
coaches, who coordinated with a program therapist,
offered flexibility both in terms of time (allowed for
evening and weekend visits) and technology require-
ments (e.g., texting or outdoor in-person meetings).
This model was acceptable and showed preliminary
efficacy in delivering behavioral healthcare during the
COVID-19 pandemic. [33]
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Among our study participants, cannabis use for the
purpose of managing COVID-19 related increases in
anxiety and symptoms of depression was indepen-
dently associated with sexual behaviors that increase
the risk of STIs, namely, number of anal sex part-
ners. Findings related to cannabis use and sexual risk
behaviors have been mixed, with prior work from
mSTUDY indicating that cannabis use was in fact
associated with lower STI risk behaviors and STIs.
[37-39] However, unique to this analysis is our focus
on cannabis use specifically to manage mental health
distress resulting from the COVID-19 pandemic.
Social isolation caused by stay-at-home orders likely
triggers both substance use, sexual compulsivity, and
behaviors that increase the risk of STIs. [40, 41] The
increase in reported sex partners raises additional con-
cern when coupled with findings from other studies
that indicate COVID-19 has reduced access to STI/
HIV testing and other prevention tools such as pre-
exposure prophylaxis (PrEP). [17, 18] Data among
our participants seem to support this as only 30% of
those who were HIV negative reported current PrEP
use (data not shown). Beyond the STI transmission
risks, these findings also have implications in terms
of SARS-CoV-2 transmission risk. For instance, a
recent study of MSM in Israel found that those who
reported having sex with a casual sex partner during
a period when strict social-distancing mandates were
in place were also more likely than those who did not
have casual sex partners to report being agreeable to
having sex with a person diagnosed with COVID-19.
[17] The same task-shifting strategies used to extend
mental health and substance use care can be extended
to provide wrap-around services including provision
of self-testing kits for STIs/HIV and linkage to other
HIV prevention services.

These findings should be interpreted with consid-
eration to a number of study limitations. First, our
data—especially data on sexual risk behaviors and
substance use—were based on self-report, which
can result in an underestimation of these behaviors.
However, the use of computer-assisted self-interviews
may help minimize potential response bias and reluc-
tance in reporting behaviors that are socially stigma-
tized or illegal. Disentangling the temporal ordering
of substance use, depressive symptoms, and anxiety
is challenging; given our data, it is difficult to say
whether substance use led to mental health issues and
sexual risk behaviors or whether the symptoms led to

substance use and subsequent sexual risk behaviors.
Furthermore, the potential chronicity and persistence
of the behaviors, the disruptions in mental health
care, and the association with our outcome of inter-
est make it difficult to determine which is the cause
and which is the effect. However, by focusing specifi-
cally on cannabis use related to increased pandemic-
related mental distress, we hope to limit some of the
challenges related to the temporal ordering of events.
Finally, this study was based on participants recruited
from a community-based sexual health clinic and a
university-based research clinic in Los Angeles and
may not be generalizable to other populations.

In conclusion, interruptions in mental health care
among this exceptionally vulnerable population can
result in a cascade of effects that increases infec-
tious disease risk, including STIs as well as COVID-
19. While some of the negative mental health effects
regress to baseline levels within a year of the major
disruptions caused by the pandemic, there exists an
extended vulnerable period where many of the same
socioeconomic and structural vulnerabilities that
place populations at risk for STIs also increase vul-
nerability to infections with SARS-CoV-2, as well
as other negative outcomes. [42, 43] Novel strate-
gies beyond telehealth that deliver services without
direct client contact are needed to bridge the care gap
for marginalized and low-resourced populations and
address the social determinants of health that lead to
health care and mental and sexual health disparities.
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