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Abstract

Purpose To examine associations between COVID-19-related stressors and symptoms of depression and anxiety in Black
cisgender sexual minority men (SMM) and transgender women during the initial peak of the COVID-19 pandemic.
Methods Participants from the N2 Cohort Study comprised Black cisgender SMM and Black transgender women in Chicago,
IL, completed a face-to-face video or phone interview between April 20 and July 31, 2020. The survey included 18 measures
of individual, network, and structural COVID-19 stressors such as income loss, network COVID-19 diagnoses, and housing
loss, as well as 5 outcome measures: anxiety, depression, loneliness, worry and hope.

Results Of 226 participants, 56.6% experienced anxiety on at least 1 of the last 14 days, 48.7% experienced depression, 48.7%
experienced loneliness, 42.0% experienced worry, and 51.8% did not experience hope. Completing the study during a later
phase of reopening was associated with hopefulness, RR =1.37 95% CI [1.02, 1.85]. Fifteen of the 18 multi-level COVID-19
stressors were associated with 1 or more symptoms of depression and anxiety, for example, physical stress reactions, income
loss, food loss, medication loss, network COVID-19 diagnoses, partner violence, housing loss, and neighborhood pandemic
concerns (aRRs=0.61-2.78, ps <0.05).

Conclusion COVID-19-related stressors were associated with depression and anxiety symptoms in Black cisgender SMM
and transgender women. Mitigation strategies to reduce virus transmission should be supplemented with measures to prevent
depression and anxiety among marginalized populations, such as targeted economic relief and eHealth/mHealth interventions.
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Introduction

Since it was declared a pandemic in March 2020, COVID-
19 has had an unprecedented and lasting global impact
across domains of contemporary society. In addition to
direct impacts of the spread of SARS-CoV-2, the virus
that causes COVID-19, most countries implemented miti-
gation measures. These include widespread closure of
schools, workplaces, and public transport; restrictions on
mass gatherings, public events, and movement; and similar
physical distancing interventions to slow the incidence of
contagious disease, commonly referred to as “lockdowns”
or “shelter-in-place” orders. Restrictions, such as these,
appear to have been effective in slowing the spread of
SARS-CoV-2 [1-3] and thus minimizing mortality and
other sequelae of this unprecedented pandemic. However,
such interventions are burdensome and may have contrib-
uted to a rise in anxiety, depression, post-traumatic stress
disorder, and other mental health outcomes which have
been documented since the onset of this global pandemic
[4-7]. For example, a global meta-analysis estimated that
the prevalence of depression, anxiety, and general distress
in the COVID-19 pandemic was 31.4%, 31.9%, and 41.1%
respectively, compared with lower estimates in previous
population studies ranging from 6.2 to 14.7% [6]. These
figures point to a mounting public mental health crisis
requiring intervention. Identifying the causes and sub-
populations most affected will be crucial to this effort.
Race, sexual orientation, and gender identity are three
key sociodemographic variables in the COVID-19 pub-
lic mental health crisis. To illustrate, Black people in the
U.S. have experienced disproportionate COVID-19 stress-
ors and it has been proposed that they will experience
increased mental health issues as a result [8]. Research
has thus far has indicated that depression and anxiety rates
have increased across racial groups, and that indicators
of trauma- and stressor-related disorders, coping through
substance use, and serious consideration of suicide have
been higher in Black populations relative to white, [9, 10],
though other data have suggested slightly lower rates of
depression in Black populations in the era of COVID-19
[11]. Notably, epidemiologic research typically shows
major depression to be less prevalent in non-Hispanic
Black (relative to non-Hispanic white) Americans despite
greater exposure to stressors, a paradox yet to be satisfac-
torily explained [12]. Regardless, these stressors are linked
to mental health outcomes in these populations [13], and
research has shown that COVID-19-related stressors
such as economic loss [14], negative economic expecta-
tions [14], and fear of infection [15] have been associ-
ated with mental health outcomes in Black populations in
the U.S. and the United Kingdom, underlying the need to
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understand the role these stressors took in increasing the
mental health burden on Black Americans.

With regards to sexual and gender minorities (SGM),
these groups are well-established as having higher rates of
arange of mental health issues than cisgender, heterosexual
populations [16—18] likely due to increased general and
SGM-specific stressors [19, 20], and these disparities have
been shown to persist during the pandemic [21, 22]. Initial
data indicate that increases in mental health issues might be
more severe for sexual minority groups, particularly bisexual
men, compared to heterosexual adults [22]. Other research
has shown that many cisgender sexual minority men (SMM)
in the U.S. have had negative impacts on their wellbeing
during the pandemic, as well as their social interactions,
finances, food, drug use, and alcohol consumption—all risk
factors for mental health problems [23, 24]. Indeed, COVID-
19 related stressors at multiple levels have shown associa-
tions with mental health outcomes in research, including
economic loss [25], financial worries [26], fear of infection
[27, 28], concerns about COVID-19 [29], and network cases
of COVID-19 [29].

For those that are both Black and SGM, the COVID-19
pandemic may have had even more severe mental health
impacts. In addition to the above-outlined impacts expe-
rienced by Black and SGM people, from an intersectional
perspective, the experiences of those who are both Black
and SGM are unique, rather than just one plus the other, and
thus in need of specific study [30]. Crucially, for example,
Black SGM individuals are more likely to live in poverty
than either white SGM people or Black cisgender hetero-
sexual people [31] and Black SGM people have been shown
to be more vulnerable to intimate partner violence and abuse
(IPVA) than white SGM people [32, 33]. As such, there may
be acute impacts on the mental health of these already at-
risk groups, particularly as research has shown that COVID-
19 stressors at multiple levels are associated with HIV status
neutral care in these populations [34]. Despite this, we are
not aware of any research to date that has examined COVID-
19-related stressors and symptoms of depression and anxi-
ety in Black cisgender SMM or transgender women, let
alone research which examines these across the individual,
network and structural levels at which these stressors may
occur.

We examined multi-level COVID-19-related corre-
lates of depression and anxiety symptoms in a sample of
Black SMM and transgender women from the Neighbor-
hoods and Networks (N2) Cohort Study, an ongoing study
including Black cisgender SMM and transgender women in
Chicago, IL. Notably, Chicago was the location of the first
known human-to-human transmission of SARS-CoV-2 in
the U.S. [35]. We hypothesized that COVID-19 stressors
would be associated with higher levels of depression and
anxiety symptoms. In addition, we conducted an exploratory
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analysis to examine if phase of the lockdown was associated
with these symptoms, hypothesizing that later phases of the
lockdown would be associated worse symptoms.

Methods
Data collection

As a part of the ongoing Neighborhoods and Networks (N2)
Cohort Study in Chicago [36], we conducted a “check-in”
survey during the initial peak of the COVID-19 pandemic
to assess their health and wellbeing. A total of N=226 par-
ticipants took part between April 20th and July 31st, 2020.
To take part in the Chicago site of N2, at the original time
of recruitment participants needed to be aged 16—34, have
been assigned male at birth, identify as Black or African
American, have had at least one sexual encounter with a
cisgender man or a transgender woman in the past year,
and reside in the Chicago, IL metropolitan statistical area,
without plans to move out of the area during the study. To
collect this sample, we contacted 405 of the 412 baseline
participants in N2 Chicago. Of those who did not take part,
we succeeded in contacting 52, failed in contacting 118 and
only 9 refused contact.

Participant interviews were conducted via face-to-face
video using Zoom or phone by highly trained interviewers
at the Survey Lab at the University of Chicago. Interviews
lasted 40 min on average. At the conclusion of the interview,
participants were given a $35 incentive via Venmo, CashApp
or PayPal and referrals to social and health services were
provided (e.g., housing, food, HIV and STI testing, COVID-
19 testing). The Biological Sciences Division/University of
Chicago Medical Center Institutional Review Board (IRB)
at the University of Chicago has reviewed and approved all
protocols to be implemented at the Chicago Center for HIV
Elimination. In addition, the Columbia University Mailman
School of Public Health IRB has reviewed and approved all
protocols for the N2 Study at all sites.

Measures
Depression and anxiety symptoms

We measured symptoms of depression and anxiety using
five questions regarding how often participants experi-
enced anxiety, depression, loneliness, worry, and hope.
These were two items adapted from the General Anxi-
ety Disorder-7 item measure (GAD-7) [37], “On how
many of the past 14 days have you felt nervous, anxious
or on edge?” and “On how many of the past 14 days have
you not been able to stop or control worrying?”’, and
three adapted from the Center for Epidemiologic Studies

Depression Scale (CES-D) [38], “On how many of the past
14 days have you felt depressed?”’, “On how many of the
past 14 days have you felt lonely?”, and “On how many of
the past 14 days have you felt hopeful about the future?”.

Phase of participation

Participants were coded into two categories based on
which local restrictions were in place at the time of par-
ticipation. Illinois issued a state-wide “Stay at Home”
order beginning March 21, 2020. This phased into a five-
stage regional reopening plan entitled “Restore Illinois’.
The basic details of this plan and dates during the study
are outlined in Table SI. Participants were coded as tak-
ing part during a restrictive phase if they took part during
Phase 1 “Rapid Spread” or Phase 2 “Flattening” (April
20th—June 2nd 2020). Participants were coded as taking
part during a reopening phase if they took part during
Phase 3 “Recovery” or Phase 4 “Revitalization” (June
3rd-July 31st 2020).

Individual-level stressors

We measured (1) number of days with a physical stress reac-
tion to social distancing, loss of income or work, or concerns
about infection in the past 14 days; (2) thinking one has
been “infected with COVID-19”; (3) perceived chance one
will get COVID-19 in the next 3 months; (4) travel-related
financial burden since the “shelter in place” (SIP) order; (5)
loss of a source of income due to COVID-19; (6) perceived
chance of economic challenges due to COVID-19; (7) loss
of health insurance due to COVID-19; (8) loss of access to
enough food since the SIP order; and (9) loss of access to
enough medication to last a month since the SIP order.

Network-level stressors

We measured (1) number of the last 7 days one received
emotional, material, or financial support from friends or
loved ones; (2) whether friends or loved ones experienced
COVID-19 symptoms such as fever, coughing, upper respir-
atory distress, or shortness of breath; (3) personally know-
ing someone diagnosed with COVID-19; (4) being in close
proximity with anyone diagnosed with COVID-19 in the last
2 weeks; (5) perceived likelihood of having had sex with
someone that had COVID-19; and (6) five IPVA items, e.g.,
“Have you been verbally attacked, put down, or otherwise
emotionally abused by an intimate sexual partner?”, binary-
coded as experiencing one or more form of IPVA since the
SIP order or not.
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Structural-level stressors

We measured (1) housing instability, i.e., whether one lost
a place to stay due to the COVID-19 pandemic; (2) per-
ceived likelihood of losing a place to stay due to COVID-19
within the next 3 months; and the (3) level of concern about
the COVID-19 pandemic in one’s neighborhood in the past
14 days.

Baseline sociodemographic factors and mental health

Several covariates from the pre-pandemic baseline of N2
were included based on their theoretical link to both eco-
nomic and/or social stressors and symptoms of depression
and anxiety. Specifically, these consisted of age (indicators:
23-24, 25-28, 29-34, reference: 16-22), gender (man vs.
woman/another gender), sexual orientation (indicators: gay,
bisexual, reference: straight/other), relationship status (sin-
gle vs. in one or more relationships), education (high school
or higher vs. no high school and nothing higher), employ-
ment (employed vs. unemployed), income (> $20,000 USD
vs. < $20,000 USD), baseline depression, using ten items
from the CES-D [38], baseline anxiety, using the General
Anxiety Disorder-7 item measure (GAD-7) [37], and hous-
ing stability. Housing stability was binary coded as per pre-
vious work with this cohort [39].

Analysis plan

One item, depression, was asked using 7 days in error, rather
than 14 days for the first 43 participants, and so these data
were considered missing. The 14-day version had a single
case with unrelated missing data and three participants had
missing data for worry. Missing data for these two items
were handled using single imputation with anxiety and lone-
liness as indicator variables due to their sufficient levels of
correlation (r=0.45-0.61), as well as phase of participation,
due to its relationship with missingness. Sensitivity analyses
using pairwise deletion for these missing cases were con-
ducted to test the effect of this analytic strategy. Missing
data on independent and control variables ranged from 0.0 to
3.5%. These were accounted for using indicator variables for
missingness in regression analyses. Due to the lower levels
of missing data for these variables, our choice of method is
not expected to drastically affect the outcome of tests [40].
We tested the association between each stressor variable
and each symptom of depression and anxiety using modi-
fied Poisson regressions. Modified Poisson regressions were
chosen as this technique robustly estimates relative risk (RR)
rather than the odds ratio. The latter is often misinterpreted,
resulting in overstatement of research findings, particularly
when the probability of the outcome is not rare [41]. We
adjusted for phase of reopening and the following baseline
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variables: age, gender, sexual orientation, relationship status,
education, employment, income, housing stability, depres-
sion, and anxiety. Unfortunately, as only 24 participants
were women or another gender, we were unable to complete
meaningful subgroup analyses.

Results
Sample

The final sample consisted of N=226 participants. To collect
this sample, we contacted 405 of the 412 N2 baseline par-
ticipants in Chicago, making for a response rate of 55.8%. A
significantly higher proportion of baseline participants who
took part in the “check-in” survey had completed high school
education or higher (89.8% vs. 81.2%), 7*(1)=6.30, p=012,
were employed (57.5% vs. 38.2%), y*(1)=15.3, p<001, and
had stable housing (68.6% vs. 53.8%), y*(1)=11.81, p=003,
whereas a significantly lower proportion had depression,
(38.1% vs. 48.9%), x*(1)=4.96, p=027. Significant differ-
ences were not found for gender, sexual orientation, income,
or anxiety.

In total, 77 participants (34.1%) took part during either
Phase 1 or Phase 2 of Chicago’s reopening plan and 149
(65.9%) took part during either Phase 3 or Phase 4. In terms
of gender/sex, 199 participants (88.1%) were cisgender men
and 24 participants (10.6%) were transgender women or
another gender and assigned male at birth. In terms of sexual
orientation, 131 participants (58.0%) identified as gay, 62
(27.4%) as bisexual and 33 (14.7%) as either straight, some-
thing else or do not know. The sample had a mean age of
25.7 (SD=4.0). Based on pre-pandemic baseline measures,
203 (89.8%) had completed high school or higher education,
130 (57.5%) were employed, 84 (37.2) earned $20,000 or
more a year, and 155 (68.6%) were stably housed. In terms
of symptoms over the past 14 days, 128 (56.6%) experienced
anxiety on at least 1 day, 110 (48.7%) experienced depres-
sion on at least 1 day, 119 (48.7%) experienced loneliness
on at least 1 day, 95 (42.0%) experienced worry on at least
1 day, and 109 (48.2%) did not experience hope on any days.
Further details are outlined in Table 1.

Multivariable associations between multi-level COVID-
19-related stressors (phase of participation, individual, net-
work and structural) and symptoms of depression and anxi-
ety are shown in Table 2. We found that taking part in the
survey during a reopening phase of Restore Illinois as com-
pared to a restrictive phrase was significantly associated with
higher levels hopefulness, RR=1.37 95% CI [1.02, 1.85].

With regard to individual stressors in adjusted analyses,
having had a physical stress reaction to COVID-19 related
stressors (social distancing, loss of income or work, con-
cerns about infection) on at least 1 of the last 14 days was
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Table 1 Mental health outcomes, baseline sociodemographic factors and multi-level COVID-19 stressors in Black cisgender sexual minority
men and Black transgender women, N2 COVID Study

Full sample, N=226 Cisgender men, n=199 Transgender
women/other,
n=24

N (%) n (%) n (%)

Mental health outcomes
Anxiety

0 days 98 (43.4) 86 (43.2) 12 (50.0)

>1 days 128 (56.6) 113 (56.8) 12 (50.0)
Depression

0 days 116 (51.3) 106 (53.3) 10 (41.7)

>1 days 110 (48.7) 93 (46.7) 14 (58.3)
Loneliness

0 days 116 (51.3) 107 (53.8) 8(33.3)

>1 days 119 (48.7) 92 (46.2) 16 (66.7)
Worry

0 days 131 (58.0) 119 (59.8) 12 (50.0)

>1 days 95 (42.0) 80 (40.2) 12 (50.0)
Hopefulness

0 days 109 (48.2) 98 (49.3) 15 (62.5)

>1 days 117 (51.8) 101 (50.8) 9 (66.7)
Baseline factors

M (SD) M (SD) M (SD)
Age 25.7 (4.0) 25.7 (4.0) 26.4 (2.1)
N (%) n (%) n (%)

Sexual orientation

Gay 131 (58.0) 122 (61.3) 7(29.2)

Bisexual 62 (27.4) 57 (28.6) 5(20.8)

Straight/other 27 (12.0) 15 (7.5) 11 (45.8)

Do not know 6 (2.7) 1(4.2) 5(2.5)
Relationship

In one or more relationships 138 (61.1) 124 (62.3) 13 (54.2)

Single 85 (37.6) 72 (36.2) 11 (45.8)
Education

High school or higher 203 (89.8) 181 (91.0) 20 (83.3)

Did not finish high school 23 (10.2) 18 (9.0) 4(16.7)
Income

>$20,000 USD 84 (37.2) 77 (38.7) 6 (25.0)

<$20,000 USD 140 (62.0) 120 (60.3) 18 (75.0)
Employment

Employed 130 (57.5) 119 (59.8) 9 (37.5)

Unemployed 96 (42.5) 80 (40.2) 15 (62.5)
Housing stability

Stable 155 (68.6) 138 (69.4) 16 (66.7)

Unstable 67 (29.7) 57 (28.6) 8(33.3)
Depression

Yes 86 (38.1) 71 (35.7) 13 (54.2)

No 140 (62.0) 128 (64.3) 11 (45.8)
Anxiety

Yes 62 (27.4) 52 (26.1) 10 (41.7)

No 163 (72.1) 146 (73.4) 14 (58.3)
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Table 1 (continued)

Full sample, N=226 Cisgender men, n=199 Transgender
women/other,
n=24

N (%) n (%) n (%)

Time of participation
Phase of restore Illinois plan
Phase 1/phase 2 77 (34.1) 69 (34.7) 8 (33.3)
Phase 3/phase 4 149 (65.9) 130 (65.33) 16 (66.7)
Individual
Physical stress reaction to social distancing, loss of income or work, concerns about infection during past 14 days
0 days 131 (57.96) 117 (58.79) 13 (54.17)
> 1 days 94 (41.59) 81 (40.70) 11 (45.83)
Think you have been infected with COVID-19
No 36 (15.9) 29 (14.6) 6 (25.0)
Yes 17 (7.5) 15 (7.5) 18 (75.0)
Perception that you will get COVID-19 in the next 3 months
0% 117 (51.8) 106 (53.3) 9(37.5)
>1% 94 (41.6) 81 (40.7) 12 (50.0)
Travel-related financial burden due to COVID-19
Not at all/A little 138 (61.1) 122 (61.3) 13 (54.2)
Moderate/high/extreme 84 (37.2) 73 (36.7) 11 (45.8)
Lost an income source because of the COVID-19 pandemic
Had and did not lose income 55 (24.3) 49 (24.6) 5(20.8)
Lost income 127 (56.2) 112 (56.3) 15 (62.5)
Did not have income to lose 44 (19.5) 38 (19.1) 4(16.7)
Percent chance that you will lose your job because of the COVID-19 pandemic within 3 months?
0% 32 (15.2) 29 (14.6) 3(12.5)
>1% 21 (9.3) 19 (9.55) 14.2)
Lost health insurance because of the COVID-19 pandemic
Had and did not lose insurance 174 (77.0) 154 (77.4) 18 (75.0)
Lost insurance 19 (8.4) 17 (8.5) 2(8.3)
Did not have insurance to lose 29 (12.8) 25(12.6) 3(12.5)
Had enough food since the SIP order
Had and did not lose enough food 147 (65.0) 134 (67.3) 11 (45.8)
Lost enough food 45 (19.9) 39 (19.6) 6(25.0)
Did not have enough food to lose 33 (14.6) 26 (13.1) 6(25.0)
Having enough medication to last a month since the SIP order
Had and did not lose enough medication 138 (60.1) 121 (60.8) 15 (62.5)
Lost enough medication 19 (8.4) 17 (8.5) 14.2)
Did not have enough medication to lose 28 (12.4) 20 (10.1) 8 (33.3)
Network

During the COVID-19 pandemic, number of days received emotional, material, or financial support from friends or loved ones in the last
7 days
0 days 94 (41.6) 83 (41.71) 9 (37.50)
>1 days 131 (58.0) 115 (57.8) 15 (62.50)

Have any of your friends or loved ones experienced any COVID-19 symptoms such as fever, coughing, upper respiratory distress, or shortness
of breath

No 153 (67.7) 134 (67.3) 17 (70.8)

Yes 67 (29.7) 60 (30.2) 6(25.0)
Anyone you know personally has been diagnosed with COVID-19

No 107 (47.4) 95 (47.7) 10 (41.7)
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Table 1 (continued)

Full sample, N=226 Cisgender men, n=199 Transgender
women/other,
n=24

N (%) n (%) n (%)

Yes 117 (51.8) 102 (51.3) 14 (58.3)
Anyone you have been in close proximity to has been diagnosed with COVID-19 in the last 2 weeks

No 204 (90.3) 179 (90.0) 22 (91.7)

Yes 16 (7.1) 15 (7.5) 14.2)
Likelihood of having had sex with someone that had COVID-19

Not likely 187 (82.7) 168 (84.4) 17 (70.83)

Somewhat/very/extremely 34 (15.0) 27 (13.6) 6(25.0)
Experienced one or more forms of IPVA since the SIP order

No 181 (80.1) 165 (82.9) 14 (58.3)

Yes 43 (19.0) 32 (16.1) 10 (41.7)
Structural
Lost a place to stay due to the COVID-19 pandemic

Had and did not lose a place to stay 184 (81.4) 164 (82.4) 18 (75.0)

Lost a place to stay 28 (12.4) 23 (11.6) 4(16.7)

Did not have a place to stay 13 (5.8) 11 (5.5) 2(8.3)
Percent chance of losing your place to stay due to COVID-19 within the next 3 months

0% 128 (56.6) 113 (56.8) 13 (54.2)

>1% 51 (22.6) 47 (23.6) 4(16.7)
Concerned about the COVID-19 pandemic in your neighborhood in the past 14 days

Very/somewhat concerned 180 (79.7) 157 (78.9) 20 (83.3)

Not very/not at all concerned 46 (20.4) 42 (21.1) 4(16.7)

SIP shelter in place, /PVA intimate partner violence and abuse

significantly associated with anxiety, aRR =1.89, 95% CI
[1.50, 2.39], depression, aRR=2.42, 95% CI [1.82, 3.22],
loneliness, aRR =2.29, 95% CI [1.74, 3.03], and worry,
aRR=2.69, 95% CI [1.92, 3.77]. Perceiving a> 1% chance
of becoming infected with COVID-19 in the next 3 months
was associated with anxiety, aRR=1.39, 95% [1.08, 1.80].
Experiencing a moderate/high/extreme travel-related finan-
cial burden due to COVID-19 was significantly associated
with depression, aRR =1.46, 95% [1.11, 1.91], loneliness
aRR=1.40, 95% [1.08, 1.84], and worry, aRR=1.37, 95%
[1.00, 1.88], though the latter was non-significant in the
sensitivity analysis using pairwise deletion for cases with
missing data for worry. Losing an income source was asso-
ciated with loneliness aRR =1.55, 95% [1.05, 2.30] as was
perceiving there was a> 1% chance of losing your job due
to the pandemic, aRR =2.78, 95% [1.20, 6.44]. Not hav-
ing enough food since the order was significantly associated
with depression, aRR =1.51, 95% [1.10, 2.07], loneliness,
aRR=1.58,95% [1.16, 2.16] and worry, aRR =1.50, 95%
[1.06, 2.14], and not having enough medication to last a
month since the order was associated with higher levels of
loneliness, aRR =1.67, 95% [1.12, 2.47].

In terms of network stressors, having a friend or loved one
who experienced COVID-19 symptoms was significantly

associated with anxiety, aRR=1.64, 95% [1.32, 2.04],
depression, aRR=1.49, 95% [1.14, 1.94], loneliness,
aRR =1.60, 95% [1.23,2.09], worry, aRR=1.67,95% [1.23,
2.29] and personally knowing someone who was diagnosed
with COVID-19 was significantly associated with anxi-
ety, aRR=1.41, 95% [1.10, 1.82], loneliness, aRR =1.44,
95% [1.08, 1.93], and worry, aRR=1.53, 95% [1.09, 2.15].
Notably, we found being in close proximity with someone
who was diagnosed with COVID-19 in the last 2 weeks was
only significantly associated with worry, aRR=1.82, 95%
[1.21, 2.73]. Reporting that it is somewhat/very/extremely
likely that the individual had had sex with someone that
had COVID-19 was significantly associated with anxiety,
aRR =1.35,95% [1.00, 1.81], loneliness, aRR =1.44, 95%
[1.05, 1.98] and depression, aRR=1.47, 95% [1.03, 2.10]
with this latter finding being non-significant in the sensitiv-
ity analysis. Experiencing IPVA during the pandemic was
significantly associated with anxiety, RR=1.78,95% [1.44,
2.19], depression, RR =1.60, 95% [1.22, 2.11], loneliness,
RR=1.65, 95% [1.26, 2.17], and worry RR=2.23, 95%
[1.65, 3.02].

In terms of structural stressors, we found that losing
a place to stay due to the pandemic was associated with
depression, aRR=1.43, 95% [1.03, 1.98], and worry,
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Table2 COVID-19 stressors and mental health outcomes in Black cisgender sexual minority men and Black transgender women, N2 COVID
study

Anxiety Depression Loneliness Worry Hopefulness
RR [95% CI] RR [95% CI] RR [95% CI] RR [95% CI] RR [95% CI]
COVID-19-related stressors
Phase of reopening
Phase of restore Illinois plan
Phase 1/phase 2 1.00 1.00 1.00 1.00 1.00
Phase 3/phase 4 1.10[0.85,1.41] 1.26[0.81,1.95] 1.02[0.77,1.35] 1.14[0.81,1.59] 1.37[1.02, 1.85]

aRR [95% CI] aRR [95% CI] aRR [95% CI] aRR [95% CI] aRR [95% CI]
Individual

Physical stress reaction to social distancing, loss of income or work, concerns about infection during past 14 days

0 days 1.00 1.00 1.00 1.00 1.00

>1 days 1.89[1.50,2.39] 2.42[1.82,3.22] 2.29[1.74,3.03] 2.69[1.92,3.77] 0.81[0.63, 1.04]
Think you have been infected with COVID-19

No 1.00 1.00 1.00 1.00 1.00

Yes 0.911[0.59,1.38] 0.93[0.55,1.56] 1.05[0.64,1.71] 1.07[0.56,2.06] 1.21[0.72,2.03]
Perception that you will get COVID-19 in the next 3 months

0% 1.00 1.00 1.00 1.00 1.00

>1% 1.39[1.08,1.80] 1.28[0.96,1.73] 1.28[0.95,1.70] 1.34[0.95,1.90] 0.87[0.67, 1.13]
Travel-related financial burden due to COVID-19

Not at all/a little 1.00 1.00 1.00 1.00 1.00

Moderate/high/extreme 1.26 [1.00,1.59] 1.46[1.11,1.91] 1.40[1.08,1.84] 1.37[1.00,1.88]* 0.87[0.67, 1.14]
Lost an income source because of the COVID-19 pandemic

Had and did not lose income 1.00 1.00 1.00 1.00 1.00

Lost income 1.06 [0.79,1.42] 1.31[0.90,1.91] 1.55[1.05,2.30] 1.56[0.98,2.46] 0.98[0.73,1.31]
Percent chance that you will lose your job because of the COVID-19 pandemic within 3 months?

0% 1.00 1.00 1.00 1.00 1.00

>1% 1.4710.90,2.42] 1.34[0.67,2.70] 2.78 [1.20, 6.44] 1.49[0.62,3.63] 0.68[0.39, 1.18]
Lost health insurance because of the COVID-19 pandemic

Had and did not lose insurance 1.00 1.00 1.00 1.00 1.00

Lost insurance 1.04[0.69, 1.56] 1.21[0.81,1.83] 1.39[0.98,1.99] 1.43[0.90,2.28] 1.25[0.81,1.92]
Had enough food since the SIP order

Had and did not lose enough food 1.00 1.00 1.00 1.00 1.00

Lost enough food 1.10[0.83,1.45] 1.51[1.10,2.07] 1.58[1.16,2.16] 1.50[1.06,2.14] 0.73,[0.51, 1.05]
Having enough medication to last a month since the SIP order

Had and did not lose enough medication  1.00 1.00 1.00 1.00 1.00

Lost enough medication 1.23[0.82,1.81] 1.32[0.82,2.11] 1.67[1.12,2.47] 1.08[0.59,1.97] 1.26[0.89, 1.80]

Network

During the COVID-19 pandemic, number of days received emotional, material, or financial support from friends or loved ones in the last
7 days

0 days 1.00 1.00 1.00 1.00 1.00
>1 days 1.09[0.86, 1.38] 1.08[0.81,1.43] 1.02[0.78,1.34] 0.99[0.72,1.36] 0.92[0.72, 1.18]

Have any of your friends or loved ones experienced any COVID-19 symptoms such as fever, coughing, upper respiratory distress, or short-
ness of breath

No 1.00 1.00 1.00 1.00 1.00

Yes 1.64 [1.32,2.04] 1.49[1.14,1.94] 1.60[1.23,2.09] 1.67[1.23,2.29] 0.97[0.73, 1.27]
Anyone you know personally has been diagnosed with COVID-19

No 1.00 1.00 1.00 1.00 1.00

Yes 1.41[1.10,1.82] 1.25[0.94,1.67] 1.44[1.08,1.93] 1.53[1.09,2.15] 0.91[0.71,1.17]
Anyone you have been in close proximity to has been diagnosed with COVID-19 in the last 2 weeks

No 1.00 1.00 1.00 1.00 1.00
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Table 2 (continued)

Anxiety
RR [95% CI]

Depression
RR [95% CI]

Loneliness
RR [95% CI]

Worry
RR [95% CI]

Hopefulness
RR [95% CI]

Yes

Likelihood of having had sex with someone that had COVID-19

Not likely
Somewhat/very/extremely

1.26 [0.86, 1.84]

1.00
1.35 [1.00, 1.81]

Experienced one or more forms of IPVA since the SIP

No
Yes

Structural

1.00
1.78 [1.44, 2.19]

Lost a place to stay due to the COVID-19 pandemic

Had and did not lose a place to stay
Lost a place to stay

1.00
1.27 [0.96, 1.68]

1.37[0.93,2.01]

1.00
1.47 [1.03, 2.101°

1.00

1.60 [1.22, 2.11]

1.00
1.43 [1.03, 1.98]

1.11 [0.70, 1.75]

1.00
1.44 [1.05, 1.98]

1.00

1.65 [1.26, 2.17]

1.00
1.28 [0.93, 1.77]

Percent chance of losing your place to stay due to COVID-19 within the next 3 months

0%
>1%

1.00
1.69 [1.29, 2.20]

1.00
1.15[0.80, 1.64]

1.82 [1.21, 2.73]

1.00
1.26 [0.82, 1.95]

1.00

2.23 [1.65, 3.02]

1.00
1.74 [1.22, 2.48]

0.98 [0.60, 1.60]

1.00
0.86 [0.61, 1.23]

1.00

0.72 [0.49, 1.04]

1.00
0.73 [0.47, 1.13]

Concerned about the COVID-19 pandemic in your neighborhood in the past 14 days

Very/somewhat concerned 1.00 1.00

Not very/not at all concerned 0.81[0.58, 1.13]

0.67 [0.44, 1.01]

1.00 1.00 1.00
1.28 [0.91, 1.81] 1.27[0.83,1.93]  0.69 [0.48, 0.99]
1.00 1.00 1.00

0.62 [0.40,0.94] 0.61[0.38,1.00]° 1.34[1.04,1.72]

aRRs adjusted for phase of reopening and the following baseline variables: age, gender, sexual orientation, relationship status, education,

employment, income, housing stability, depression, anxiety

RR risk ratio, aRR adjusted risk ratio, CI confidence interval, SIP shelter in place, I[PVA intimate partner violence and abuse

Significant effects are bolded

*Non-significant in sensitivity analysis using pairwise deletion for dependent variable missing data, aRR =1.35, 95% CI [0.98, 1.86]

Non-significant in sensitivity analysis using pairwise deletion for dependent variable missing data, aRR = 1.37, 95% CI [0.88, 2.13]

“Non-significant in sensitivity analysis using pairwise deletion for dependent variable missing data, aBRR =0.62, 95% CI [0.38, 1.01]

aRR=1.74,95% [1.22, 2.48], perceiving there to be a> 1%
chance of losing a place to stay was associated with not feel-
ing hopeful on any of the last 14 days, RR=0.69, 95% [0.48,
0.99]. Finally, being not very or not at all concerned about
the pandemic on a neighborhood level was associated with
feeling hopeful on at least 1 of the last 14 days, RR=1.34,
95% [1.04, 1.72], not feeling lonely on any of those days
aRR=0.62, 95% [0.40, 0.94], and not feeling worried,
RR=0.61, 95% [0.38, 1.00], though this latter effect was
non-significant in the sensitivity analysis. No other signifi-
cant associations were found with symptoms of depression
and anxiety (see Table 2).

Discussion

This study adds to our knowledge by identifying multi-level
stress-related correlates with symptoms of depression and
anxiety for cisgender Black SMM and transgender women in
Chicago during the initial peak of the COVID-19 pandemic.
To varying degrees, COVID-19 stressors were associated
with these symptoms, including anxiety, depression, lone-
liness, worry, and hopefulness. These results corroborate

research which has shown that COVID-19-related stressors
such as economic loss [25], financial worries [26], fear of
infection [27, 28], concerns about COVID-19 [29], and net-
work cases of COVID-19 [29] are associated with mental
health in SGMs, as well as similar research in Black popula-
tions that has found that COVID-19-related stressors such
as economic loss [14], negative economic expectations [14],
and fear of infection [15] as associated with mental health
outcomes. By extending these findings to Black SMM and
transgender women during the initial peak of the pandemic
in Chicago, IL, we have provided initial evidence that the
increases in these stressors during this time are risk factors
for increases in negative mental health outcomes in these
multiply marginalized groups.

In contrast, we did not find a significant association
between loss of health insurance and symptoms of depres-
sion and anxiety. While we hypothesized a significant effect,
it is notable that evidence suggests that loss of health insur-
ance affects short-run healthcare utilization, but not neces-
sarily mental health [42]. Such effects may only occur after
living without health insurance for a period of time, though
evidence for associations between health insurance coverage
and mental health suggest the relationship is limited at best,
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though this area remains understudied [43, 44]. That said,
non-significance does not in and of itself imply a null effect
[45, 46], and so this finding should be interpreted as specifi-
cally as evidence against a large effect only.

Notably, three significant associations were non-sig-
nificant in sensitivity analyses, specifically those between
travel-related financial burden due to COVID-19 and worry,
likelihood of having had sex with someone that had COVID-
19 and depression, and neighborhood concerns about the
pandemic and worry. This may be due to differences in
biases between single imputation and pairwise deletion or
the smaller sample size used in pairwise deletion. Regard-
less, results for these three associations should be interpreted
with caution.

Importantly, though comparison with other studies is dif-
ficult due to differences in measurement of outcome vari-
ables, participants in this study appeared to have particularly
high rates of depression and anxiety compared with the gen-
eral U.S. population during the early days of the pandemic.
For example, research using data from this time has found
that 29% of adults reported some depression or anxiety
symptoms [47], though other studies have found compara-
ble numbers to those in this study such as 52.5% [48]. This
is despite our attrition analyses indicating our subsample
was biased towards those with lower economic precarity
and depression to begin with, which suggests that the true
rates in Black SGMs may be much worse than those in this
study. Thus, there may be worsened mental health disparities
between Black SGMs and the general population because
of these increased stressors. These should be investigated
in future studies.

Nevertheless, the results of this study have important
implications. First, these results add to the evidence that the
continuation of racism, homophobia, transphobia, and their
intersections represent ongoing public health issues [30, 49,
50]. In addition to the known public health impacts of these
structural inequalities, COVID-19 has revealed an underlying
potential for exacerbation of these health impacts under emer-
gency conditions such as these. Ending and preventing these
health disparities depends on ending these systematic social
ills. More immediately, these findings underscore the need to
address the potential mental health impacts of COVID-19-re-
lated stressors, including SIP orders, on these marginalized
groups. The COVID-19 pandemic is far from over and, at the
time of writing, there are still racial disparities in COVID-19
vaccination rates in the U.S. [51]. In addition, novel infectious
diseases in humans have increased in recent decades and epi-
demics are expected to increase in frequency in the future [52],
which may require future stay-at-home orders. Strategies could
include population-wide methods to reduce negative mental
health outcomes during early mitigation measures and targeted
interventions designed to address the specific stressors faced
by these groups, such as providing reliable and accessible
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sources of information relating to COVID-19 and encouraging
safe, daily physical activity, which data have suggested were
beneficial for mental health during this pandemic [53]. Poli-
cymakers could also consider targeted economic relief, food
packages, funding services for victims of IPVA and provid-
ing additional social housing in neighborhoods where Black
SGMs live, and redoubling their work to prevent COVID-19
infection in these groups through building vaccine confidence
and increasing ease of geographical access to vaccines. Access
to therapy such as Cognitive Behavior Therapy and Accept-
ance and Commitment Therapy with clinicians trained in inter-
sectional cultural humility could also be considered [54], but
should not be seen as a replacement for directly targeting the
stressors identified in this study, or indeed root causes, specifi-
cally racism, homophobia, transphobia, and their intersections.

Limitations

The results of this study should be contextualized by the
limitations of the data. First, the outcome measures of
depression and anxiety symptoms were not full standard-
ized scales. Therefore, there were not specific cutoff points
to use for potential diagnoses. However, as the items were
derived from validated screening measures of depression
and anxiety, they are indicators for these mental health out-
comes. An additional issue of measurement is that all expo-
sure and outcome data were self-reported. As such, they may
be subject to social desirability and same-source bias. For
example, the mental health of an individual may have influ-
enced their perceptions of the stressors they experienced.
Furthermore, due to the non-probability sampling methods,
the specific focus on Chicago, and the low response rate,
these results may have limited generalizability. It is unclear
the extent to which these results would generalize to the
larger Black cisgender SMM or Black transgender popula-
tions during this or future pandemics. However, the use of
snowball sampling for the original N2 sample helped it reach
participants who would not have been be found using typi-
cal methods associated with sexual minority health research
[55]. In addition, research suggests that stay-at-home orders
have been effective in slowing the spread of SARS-CoV-2,
as well as, inadvertently, influenza [1, 56]. Given this, such
measures are likely to be considered for future pandemics,
and so these results should be considered as part of a broader
discussion when deciding on such interventions during this
and potential future pandemics.

Conclusion
A variety of COVID-19 stressors during early COVID-19 miti-

gation efforts in Chicago were associated with mental health
outcomes in Black cisgender SMM and Black transgender
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women. It is possible that some of these associations may have
resulted from the mitigation measures themselves. Moving
forward, mitigation measures to control the spread of disease
should be supplemented with measures specifically designed
to prevent disproportionate mental health impact of lockdowns
on marginalized populations and maintain overall wellbeing.
Future research should examine the long-term impacts of the
pandemic and resulting policies on the mental health of mar-
ginalized groups, as well as the impact of future pandemics
and policies using psychiatric interviews. Such research should
examine Black SGM subgroups, including Black bisexual peo-
ple and Black transgender people.
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