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Background: SARS-CoV-2 infection among People Living With HIV (PLWH) is not well-described.
Objective: To study COVID-19 symptoms and SARS-CoV-2 PCR-based swab testing among participants
of the Multicenter AIDS Cohort Study (MACS) and Women’s Interagency HIV Study (WIHS).
Methods: A telephone survey was collected April-June 30, 2020. Symptom and testing prevalence were
explored. Multivariable logistic regression was used to examine the factors associated with SARS-CoV-
2 positivity.
Results: The survey was completed by 3411 participants, including 2078 (61%) PLWH and 1333 HIV-sero-
negative (SN) participants from across the US. Thirteen percent (n¼ 441) were tested for SARS-CoV-2 infec-
tion (13.4% of PLWH vs 12.2% of SN). Among those tested, positivity was higher in PLWH than SN (11.2%
vs 6.1%, p¼ 0.08). Reasons for not being tested included testing not being available (30% of participants)
and not knowing where to get tested (16% of participants). Most symptoms reported since January 2020
were similar in PLWH and SN, including headache (23% vs. 24%), myalgias (19% vs 18%), shortness of
breath (14% vs 13%), chills (12% vs 10%), fever (6% vs 6%) and loss of taste or smell (6% vs 7%). Among
PLWH who tested positive for SARS-CoV-2 DNA, the most common symptoms were headache (71%),
myalgia (68%), cough (68%) and chills (65%). In multivariable analysis among those tested, the odds of
SARS-CoV-2 positivity were higher among PLWH than SN (aOR ¼ 2.22 95%CI ¼ 01.01–4.85, p¼0.046)
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and among those living with others versus living alone (aOR ¼ 2.95 95%CI ¼ 1.18–7.40).
Conclusion: Prevalence and type of COVID-19 symptoms were similar in PLWH and SN. SARS-CoV-2
infection may be elevated among PLWH.
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Introduction
Infections with the novel SARS-CoV-2 virus were first
reported to the World Health Organization (WHO) on
31 December 2019, with SARS-Cov-2 being identified
as the causative agent resulting in severe viral pneumo-
nia. By August 1, 2020, there were >17.8 million con-
firmed cases of COronaVIrus Disease-2019 (COVID-
19) due to SARS-Cov-2 infection and >685,000 deaths
reported worldwide, including >4.7 million confirmed
cases in the US.1 However, the epidemiology of
COVID-19 in the US population and people with
chronic health conditions is not well understood, espe-
cially given limited screening capabilities at the time
of this study. Screening questions have focused on
common COVID-19 symptoms, including fever,
cough, loss of taste or smell, and shortness of breath,
but the occurrence of these symptoms varies in persons
with COVID-192–5 with up to 40–45% of cases report-
edly asymptomatic.6,7 Several COVID-19 case series8,9

and other US data from the CDC report that people
hospitalized for COVID-19 are disproportionately
older,10 male, more likely to have comorbidities such
as cardiovascular disease, hypertension, cancer, dia-
betes, sickle cell disease, and obesity,11 and more
likely to be Black or Latinx Americans.12–15

People living with HIV (PLWH) are thought to pos-
sibly be at higher risk for acquiring SARS-CoV-2 and
severe COVID-19 manifestations because of relative
immunosuppression, higher rates of comorbidity, and
higher social vulnerabilities, such as unstable or
crowded housing and use of public transportation.
However, initial studies suggest that PLWH have simi-
lar prevalence of SARS-CoV-2 positivity, severe
COVID-19 disease,16–18 and COVID-19 associated
mortality17 compared to HIV-seronegative persons
(SN). SARS-CoV-2 prevalence has varied geographic-
ally in the US, including an outbreak in New York
City in spring of 202019 when our study
was performed.

SARS-CoV-2 infection and COVID-19 disease risk
among PLWH are not well-described, and there are
few data to guide prevention and treatment recommen-
dations. The US Department of Health and Human
Services stated on 1 August 2020: “People with HIV
who have COVID-19 have an excellent prognosis, and
they should be clinically managed the same as persons

in the general population with COVID-19”20 but also
noted that “until more is known, additional caution for
all persons with HIV, especially those with advanced
HIV or poorly controlled HIV, is warranted.”20 It
remains unclear whether HIV infection itself and/or
the high prevalence of comorbid conditions among
PLWH, including cardiovascular21 and pulmonary dis-
ease,22 increase risk of worse COVID-19 severity. The
United Nations therefore advises that “As in the gen-
eral population, older people living with HIV or people
living with HIV with heart or lung problems may be at
a higher risk of becoming infected with the virus and
of suffering more serious symptoms.”23

We sought to understand the type and occurrence of
COVID-19 symptoms and prevalence of SARS-CoV-2
PCR-based testing and positivity among PLWH and
SN adults who comprise a large longitudinal cohort of
older women and men.24 These sociodemographic
attributes are under-represented in current case series
of PLWH and COVID-19 patients.

Methods
The MACS/WIHS Combined Cohort Study (MWCCS)
is a merger of two long-standing large multicenter US
cohorts of PLWH and SN people, namely the
Multicenter AIDS Cohort Study (MACS) and the
Women’s Interagency HIV Study (WIHS).24 COVID-
19 related surveys were reviewed and approved by
each MACS and WIHS local IRB. All MACS and
WIHS participants (called MWCCS participants here-
after) were eligible. An interviewer-administered tele-
phone survey was conducted between 8 April and 30
June 2020, with most interviews taking place in May
2020. The survey was offered in English and Spanish.
Verbal consent was collected prior to the start of the
telephone interview by trained study staff. Participants
were compensated for their time.

The survey was developed by MWCCS investiga-
tors to study COVID-19 symptoms, SARS-CoV-2 test-
ing, and psychosocial effects of the pandemic (the
latter are not included in this report). This survey is in
the public domain and available at https://statepi.jh-
sph.edu/mwccs/data-collection-forms/(see V100/
COVID). Interviewers asked about 14 individual
COVID-19 symptoms, and their duration since January
2020. The recall period was the previous four months
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for most participants (range, three to six months
depending on survey completion date). The survey
also queried whether participants had been tested for
SARS-CoV-2, test results, and possible risk factors for
SARS-CoV-2 infection, including social distancing
measures and household density.

Documented SARS-CoV-2 testing and diagnosis
were verified through medical records when possible.
At the time of this analysis, acquisition of medical
records for confirmation of self-reported positive result
is ongoing since the MWCCS is not a clinic-based
cohort and thus requires request and retrieval of med-
ical records from an array of facilities and healthcare
providers. SARS-CoV-2 testing and results are there-
fore self-reported by participants, with confirmation
among a subset. SARS-COV-2 antibody testing was
not broadly available or utilized at the time this survey
was administered, so all self-reported test results are
assumed to be PCR-based tests for presence of SARS-
CoV-2 DNA in biospecimens collected via nasopha-
ryngeal or oropharyngeal swabs.

In addition, we collected self-report of hospitaliza-
tion due to “COVID-19 disease or difficulty breathing
or a respiratory infection.” This was done since SARS-
CoV-2 diagnostic testing was not widely available in
many places early in the pandemic when this survey
was administered.

Statistical methods
Baseline participant characteristics were carried for-
ward from the last in-person MACS and WIHS visit
(2018–2019) and presented stratified both by HIV sta-
tus and sex, as the men and women enrolled into
MACS and WIHS differ sociodemographically. Social
distancing measures reported by the participant and the
locally mandated social distancing policies at each
study site at the time of the survey were described.
Prevalence of COVID-19 symptoms and SARS-CoV-2
test positivity were explored overall and stratified by
HIV serostatus. Differences in categorical variables
were tested using Chi-square analyses (or Fischer’s
exact test when values in subgroups were <5).
Predictors of SARS-CoV-2 positivity were explored
using logistic regression models. Odds ratios (OR) and
95% Confidence Intervals (95% CI) are reported. The
following covariates were included in the analyses:
sociodemographic factors (age, race, study site, num-
ber of people in household), biologic factors, body
mass index, plasma HIV RNA (viral load), CD4 cell
count, antiretroviral therapy use), and COVID-19
symptoms. Multivariate models included covariates
that were significant in univariate analyses.
Significance was evaluated using 2-tailed tests, at

p< 0.05. SAS version 9.4 was used for all analyses.
Funder had no role in the design, collection or analysis
of data.

Results
MWCCS participant characteristics
A total of 4123 eligible MWCCS participants were
contacted. Of these, 82.7% (N¼ 3411) completed the
survey, 13.9% (N¼ 573) could not be reached, and
3.4% (N¼ 139) declined to participate. Participants
completing the survey included 61% (N¼ 2078)
PLWH and 39% (N¼ 1333) SN MWCCS participants
from diverse regions of the US (Supplemental Table
1). Most participants completed the survey in May
(median date ¼ 11 May 2020, IQR ¼ 1–22 May
2020). The median age was 57 years (range
26–94 years) and, among PLWH at their most recent in
person visit (2018–19), the median CD4þ T lympho-
cyte cell count was 682 cells/mm3; 74% had undetect-
able HIV viral loads load, i.e. <20 copies/mL.

Participants included men (46%) and women (54%)
who were Black non-Hispanic (48%), White non-
Hispanic (36%) Hispanic (13%), and other races (3%);
24% currently smoked. Most (87%) participants lived
in their own house, 10% lived in a parent’s or other
person’s house. One-third of participants lived
alone (33%).

Safety measures, including social distancing
We explored social distancing behaviors as context for
exposure to SARS-CoV-2. Most participants reported
practicing multiple social distancing measures includ-
ing staying home as much as possible (97%) and main-
taining physical distance of at least 6 feet (98%)
between themselves and others. These practices were
similarly common among PLWH and SN
(Supplemental Table 2). Another 8% reported self-iso-
lating, which included self-isolating due to symptoms
or having a positive SARS-CoV-2 test (2.5% of partic-
ipants), due to exposure to an infected person (2.2%),
due to being unsure of their infection status (5.4%).
Most participants (75%) reported taking “other steps”
in addition to those asked about in our survey. The
most common ‘other steps’ included mask use (62%),
glove use (22%), and cleaning of hands and surfaces
(34%). There were 456 participants (13%) who
reported not making changes to daily life and routine,
and this was more commonly reported among PLWH
than SN (15% vs 11%, p¼ 0.003); these participants
were primarily living in Illinois (29%), Maryland
(18%), and New York, DC, and Mississippi
(each 10%).
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A summary of local social distancing policies in
effect at the time of survey collection is provided in
Supplemental Table 3 for context. During this time,
every site was under local social distancing mandates
including sheltering in place directives when survey
data collection began and ended (Supplemental
Table 3).

COVID-19 symptoms in spring 2020 in
the MWCCS
Despite social distancing, many (53%) MWCCS par-
ticipants self-reported having at least one of the symp-
toms queried in the survey since the COVID-19
outbreak began (Table 1); 20% had at least one symp-
tom while taking the survey. Despite current symptom
prevalence being similar in PLWH and SN (20% vs
21%, p¼ 0.43), PLWH were less likely to report at
least one symptom since the outbreak began compared
to SN (51% vs. 57%, p¼ 0.002).

The most common symptoms reported were similar
in PLWH and SN, including headache (23% vs. 24%),
myalgias (19% vs 18%), shortness of breath (14% vs
13%), chills (12% vs 10%), fever (6% vs 6%) and loss
of taste or smell (6% vs 7%). Symptom profiles were
similar in PLWH and SN (Table 1), except for runny
nose, cough and sore throat, for which cumulative
prevalence was slightly but significantly lower
in PLWH.

Among 41 MWCCS participants (31 PLWH and 10
SN) who reported they tested positive for SARS-CoV-
2 (Supplemental Table 4), the most frequently reported
symptoms were headache (71%), myalgia (68%),

cough (68%) and chills (65%). Over half (55%)
reported loss of taste or smell. Median duration of
symptoms was greater than one week for cough
(14 days, IQR 7–21) and loss of taste or smell (9 days,
IQR 7–12), and a week for myalgia and sore throat.
Myalgia (68% vs 100%, p¼ 0.039) and having a fever
(35% vs 80%, p¼ 0.027) were less common among
PLWH than SN (Supplemental Table 4).

SARS-CoV-2 positivity (PCR-based testing) in
the MWCCS
In total, 441 participants (12.9%) reported having been
tested for SARS-CoV-2 infection, and this was similar
by HIV serostatus (Table 2). Of the 41 self-reported
positive SARS-CoV-2 tests, records were received for
12 (all confirming positive status) by time of this pub-
lication. While similar proportions of PLWH and SN
were tested, PLWH had a higher prevalence of positive
tests than SN (11.2% vs 6.1%, p¼ 0.08). Of the 31
PLWH who reported a positive test, 29 (94%) were
receiving antiretroviral therapy at the time of the inter-
view, 15 (63%) were virologically suppressed; and
median CD4 cell count at last study visit was
673 cells/mm3 (IQR 536–871). Among PLWH, the
prevalence of SARS-CoV-2 positivity did not differ by
race/ethnicity, but was higher among PLWH than SN
for each race/ethnic group (Supplemental Figure 1,
p¼ 0.008), including Black (11.1% vs 4.7%), Hispanic
(13.7% vs 11.8%), and White (11.4% vs 5.5%)
participants.

Prevalence of SARS-CoV-2 test positivity also var-
ied across study sites, (p< 0.001, Figure 1) as

Table 1 Prevalence of COVID-19 symptoms since the U.S. outbreak started, by HIV serostatus� (administered April–June
2020 and representing past �4months) in the MWCCS

Symptom�

Cumulative prevalence (symptoms since Jan 2020) Prevalence (have symptom now?)

All PLWH SN
p-value

PLWH SN p-value
N¼3411 N¼2078 N¼1333 N¼2078 N¼1333

Number of symptoms reported 0.006 0.16
0 47 49 43 80 79
1 16 16 16 13 14
2 11 10 12 4 5
�3 26 25 29 3 2

Have � 1 symptoms 53 51 57 0.002 20 21 0.43
Headache 23 23 24 0.58 4 3 0.11
Myalgias (muscle aches) 19 19 18 0.31 7 5 0.044
Shortness of breath 14 14 13 0.87 4 3 0.55
Chills 11 12 10 0.32 1 0.3 0.024
Felt feverish 13 12 14 0.19 0.3 0.5 0.60
Fever (Temp > 100.4F) 6 6 6 0.83 0.1 0.2 0.97
Loss of taste or smell 6 6 7 0.65 2 2 0.82
Runny nose (rhinorrhea) 23 20 27 <.001 6 9 0.002
Cough 19 18 21 0.022 4 4 0.79
Sore throat 14 12 16 0.005 1 2 0.63
Diarrhea 13 12 13 0.25 2 2 0.19
Nausea or vomiting 8 9 8 0.37 1 0.5 0.059
Abdominal pain 7 8 7 0.93 2 1 0.034
�PLWH¼People Living With HIV; SN¼HIV Seronegative.
�More than one symptom could be reported per participant.
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Table 2 Cumulative prevalence of SARS-CoV-2 infection via PCR-based testing at time of survey completion (April–June
2020), by HIV status� among MWCCS participants

N

Percent

p-value
All PLWH SN

N¼3411 N¼2078 N¼1333

Tested for SARS-CoV-2� 441 12.9 13.4 12.2 0.33
SARS-CoV-2 test result (self-report among

those tested)
0.08

Negative 400 90.7 88.8 93.9
Positive� 41 9.3 11.2 6.1

Hospitalized because of COVID-19,
difficulty breathing, or respiratory
infection (since January 2020)

59 1.7 1.8 1.6 0.58

Among hospitalized, % SARS-CoV-2 tested
Not tested for SARS-CoV-2 26 44 45 43 0.47
Positive SARS-CoV-2 test 12 20 16 29
Negative SARS-CoV-2 test 21 36 39 29

Among those hospitalized:
Days from admission to discharge:
median IQR

53 5 (3, 7) 5 (3, 7) 5 (4, 10) 0.55

Now recovered and are symptom free? 0.66
Yes, recovered and symptom free 41 69.5 71.1 66.7
Feeling better but not

completely recovered
17 28.8 26.3 33.3

Not feeling better 1 1.7 2.6 0.0
�PLWH¼People Living With HIV; SN¼HIV Seronegative.
�During the time this survey was collected SARS-CoV-2 antibody testing was not available outside of research settings and all SARS-
CoV-2 tests are assumed to represent PCR tests.

�Medical record abstraction to confirm self-reported test results was part of the protocol but was not yet available for many partici-
pants at time of this analysis. Of the 41 self-reported positive SARS-CoV-2 tests, records were received for 12 (all confirming posi-
tive status) by time of this publication; other records were not yet received.

Figure 1 Prevalence of SARS-CoV-2 positivity among MWCCS participants tested by study site and HIV serostatus�
�Number tested at each site is shown below each bars, by HIV status. There were 41 SARS-CoV-2 positive cases, this included 16 cases in New York
(11 PLWH and 5 SN), 2 PLWH cases in Pennsylvania, 4 cases in Georgia (3 PLWH and 1 SN), 1 PLWH case in Florida, 7 PLWH cases in Illinois, 4 cases
in Maryland (2 PLWH and 2 SN), 6 cases in California (4 PLWH and 2 SN), and 1 PLWH case in Washington DC. Fischer’s Exact test was used for the p-
value for the difference in percent positive by site.
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expected, given geographic differences in the epidemic
during this time period, but was consistently higher
among PLWH than SN at every site, except Maryland
(Figure 1). Among PLWH tested for SARS-CoV-2, the
highest positivity was in New York City (26%), fol-
lowed by Georgia (13.8%), Florida (10.0%) and
Illinois (9.8%). No positive cases were reported in
North Carolina, Alabama or Mississippi, but COVID-
19 cases had not yet spiked in the Southern US and
testing was limited in these locations during the time
period of our survey.

Given limitations in access to SARS-CoV-2 test-
ing at the time of survey administration, we asked
participants about hospitalization since January 2020
for “COVID-19, difficulty breathing, or respiratory
infection” (Table 2). PLWH and SN reported similar
prevalences of COVID/respiratory-related hospitaliza-
tion since January 2020 (1.8% vs 1.6%, p¼ 0.58).
Only 33 (56%) of 59 hospitalized participants had
been tested for SARS-CoV-2, of whom 12 (36%)
were positive. Given testing limitations we also
asked participants about reason(s) that they had not
been tested (Table 3). Among participants who did
not get tested for SARS-CoV-2, most (82.2%)
reported “not having any symptoms” as the reason
for not testing. However, several other reasons for
not being tested were reported, including: “testing
not available” (29.5%), “not knowing where to get
tested” (16.2%) and being “told by a healthcare pro-
vider to self-isolate instead of testing” (3.4%).
Barriers to testing included lack of transportation
(4.8%), concerns about the cost of testing (3.5%),
and needing to take time off work to get tested
(1.3%). Some participants reported other reasons for

not testing, including fear of getting tested (1.9%),
mistrust in the available tests (1.4%), and a belief
that they previously had been infected with SARS-
CoV-2 (0.5%). Reasons for not being tested were
similar by HIV serostatus (Table 3).

Predictors of SARS-CoV-2 positivity
Predictors of SARS-CoV-2 positivity are shown in
Table 4. Data suggested higher odds of a self-reported
positive test among PLWH than SN (OR ¼ 1.92,
95%CI ¼ 0.92–4.03, p¼ 0.08, Table 4). Participants in
the Northeast (New York City) had eight times the
odds of positivity compared to those in the West
(California, OR ¼ 8.53 95%CI ¼ 3.15–23.11). People
who shared their residence were also more likely to
report a positive SARS-CoV-2 test compared to those
who lived alone (OR ¼ 2.87, 95%CI ¼ 1.18–7.0,
p¼ 0.036). Odds of positivity did not increase further
with increasing number of people per household, as
odds were similarly increased among those living with
one to two people (OR ¼ 3.0, 95%CI ¼ 0.81–10.9) or
three or more people (OR ¼ 2.9, 95%CI ¼ 0.15–15.6)
compared to those living alone. Age and race/ethnicity
were not risk factors for SARS-CoV-2 positivity
among persons tested. After adjusting for region and
people in the household, PLWH remained at higher
odds of SARS-CoV-2 positivity compared to SN per-
sons (aOR ¼ 2.22 95%CI ¼ 1.01–4.85, p¼ 0.046).
Living with at least one other person (aOR ¼ 2.95
95%CI ¼ 1.18–7.4) also remained an independent pre-
dictor of positivity.

A variety of symptoms were associated with higher
odds of SARS-CoV-2 positivity, and these associations
were similar by HIV serostatus (Supplemental Table 5)

Table 3 Reasons not tested for SARS-CoV-2 infection among those not tested by HIV serostatus�

N

Prevalence

p-value
All PLWH SN

N¼2938 N¼1781 N¼1157

Not having any symptoms 2415 82.2 81.0 84.0 0.04
No testing available 865 29.5 26.8 33.5 <.001
Not knowing where to go for testing 476 16.2 16.5 15.8 0.65
Not having transportation to get to or from a medical visit 142 4.8 5.4 3.9 0.06
Worried about not being able to pay for the test 103 3.5 3.5 3.5 0.93
Told by a healthcare provider to self-isolate instead of testing 99 3.4 3.6 3.0 0.40
Not having time or not being able to take off work 39 1.3 1.3 1.4 0.83
Not having someone to watch your children or other people in your care 24 0.8 0.8 0.9 0.82
Other reason (additional self-reported answers) 351 12.0 11.8 12.2 0.75
Other�: Not needed 96 3.3 3.2 3.5 0.64
Other�: Afraid 55 1.9 1.9 1.9 0.92
Other�: Do not trust the test 39 1.3 1.1 1.6 0.23
Other�: Too hard 36 1.2 1.2 1.2 0.95
Other�: Told not needed 28 1.0 1.1 0.8 0.43
Other�: Already had COVID-19 14 0.5 0.3 0.8 0.06

�PLWH¼People Living With HIV; SN¼HIV Seronegative. More than one reasons could be reported per participant.
�There was an open-ended response option for participants who reported “taking other steps” to write in additional reasons. These
answers were categorized for presentation. As these reasons were volunteered by a subsample of participants, and not specifically
asked about, the prevalence of these behaviors likely represent an underestimate.
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and sex. The symptom with the strongest association
for SARS-CoV-2 positivity was loss of taste or smell
(aOR ¼ 10.5, 95%CI ¼ 4.9–22.4). Muscle aches,
chills, and fever each were associated with a five to
eight-fold increase in odds of SARS-CoV-2 positivity
(Table 4). Odds of SARS-CoV-2 positivity was greatly
elevated among those who had both fever and short-
ness of breath (aOR ¼ 26.3 95%CI ¼ 5.0–138.3).

Discussion
Among a cohort of 3411 men and women including
PLWH and SN individuals residing in diverse US loca-
tions who were surveyed between April and June
2020, 9.3% (41 of 441) of those tested reported having
a positive SARS-CoV-2 test and over 50% of all par-
ticipants reported having at least one symptom since
the COVID-19 outbreak began. SARS-CoV-2 positiv-
ity appered higher among PLWH compared to SN par-
ticipants, however this difference was marginally
significant and based upon a limited number of indi-
viduals tested. While 83% of participants reported not
having been tested for SARS-CoV-2 because they had
not experienced symptoms, other participants reported
wishing to test but not knowing where to get tested,
being told to self-isolate instead of testing, or having
barriers to testing (transportation, needing to take time
off work, testing being hard to get); reports of testing

barriers and symptoms in untested individuals, sug-
gests actual infection rates may be higher.

Our finding that positive SARS-CoV-2 tests may be
higher among PLWH than SN participants differs from
several other reports suggesting that PLWH are not at
increased risk for SARS-CoV-2 positivity18,25 or over-
represented among COVID-19 cases thus far during
the pandemic.26 The Veterans Aging Cohort Study
(VACS) found similiar SARS-CoV-2 positivity in their
PLWH and SN participants (6–8% of whom had been
tested, compared to the 12–14% of MWCCS partici-
pants tested). SARS-CoV-2 positivity was slightly
lower in VACS PLWH than MWCCS PLWH (9.7%
vs 11.2%), and higher in VACS SN than MWCCS SN
(10.1% vs 6.1%). Higher SARS-CoV-2 positivity
among PLWH than SN in our study could be explained
by several factors other than HIV itself such as higher
prevalence of co-morbidities, differences in social dis-
tancing measures, or other confounding factors that
influence infection among PLWH. Several barriers to
testing were also reported and some participants who
were infected may not have been tested, or the subset
of participants tested may not have been
representative.

The type, prevalence, and duration of self-reported
COVID-19 symptoms were similar among PLWH and
SN in the MWCCS overall, and among those with a

Table 4 Predictors of SARS-CoV-2 positivity (PCR-based test) among 433 MWCCS participants tested at the time of this
survey April–June 2020

Unadjusted OR (95% CI) Adjusted OR� (95% CI)

HIV Serostatus: SN REF REF
PLWH 1.92 (0.92, 4.03) 2.22 (1.01, 4.85)

Age: per 10-year increase 0.96 (0.72, 1.30)
Race: White non-Hispanic REF
Black non-Hispanic 1.06 (0.50, 2.24)
Hispanic, any race 1.63 (0.66, 4.02)

Region: West (California) REF REF
Northeast (New York) 8.53 (3.15, 23.11) 8.16 (2.97, 22.41)
South 1.97 (0.58, 6.69) 1.54 (0.45, 5.31)
Mid-Atlantic/Midwest 2.37 (0.88, 6.33) 2.18 (0.80, 5.89)

CD4 cell count (cells/mL): per 100 cells/mm3 increase 1.04 (0.93,1.18)
Currently on ART 1.17 (0.33, 4.12)
People in household: Live alone REF REF
Live with �1 other people 2.87 (1.18, 7.00) 2.95 (1.18, 7.40)

Symptoms (compared to those without each symptom)
Loss of taste or smell 10.9 (5.5, 22.0) 10.5 (4.9, 22.4)
Muscle aches 7.9 (3.8, 16.8) 7.4 (3.4, 16.3)
Chills 7.8 (3.9, 15.5) 6.6 (3.2, 14.0)
Fever 6.0 (3.0, 11.9) 5.5 (2.6, 11.6)
Felt feverish 2.8 (1.5, 5.4) 3.0 (1.5, 6.1)
Headache 4.9 (2.4, 9.9) 4.8 (2.3, 10.1)
Cough 4.2 (2.1, 8.3) 3.7 (1.8,7.6)
Sore throat 4.0 (2.1, 7.7) 3.7 (1.8, 7.6)
Nausea or vomiting 3.6 (1.8, 7.4) 2.8 (1.3, 6.1)
Diarrhea 3.3 (1.7, 6.4) 3.2 (1.5, 6.5)
Shortness of breath 2.6 (1.3, 4.9) 2.0 (0.97, 3.9)
Abdominal pain 2.3 (1.02, 5.1) 1.7 (0.73, 4.1)
Runny nose 0.84 (0.42, 1.7) 0.87 (0.42, 1.8)

�Multivariate analysis included HIV serostatus, region, and living alone. Each symptom listed was included one by one in the model
adjusting for these three risk factors.
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history of a SARS-CoV-2 positive test, although myal-
gias and fever appeared less common among PLWH
with SARS-CoV-2 positivity. Symptoms reported by
SARS-CoV-2 positive PLWH in our study were simi-
lar to those generally reported for COVID-19, with
high prevalence of fever, myalgia, and cough;27,28

however, prevalence of headache (71%), and loss of
smell or taste (55%) in our study was higher than
some others.27,28

In contrast to the marked racial/ethnic disparities in
the overall US epidemic, we observed no racial or eth-
nic differences in the distribution of SARS-CoV-2
positivity. This may be due to the higher age of our
participants, or the similar socioeconomic characteris-
tics represented across MWCCS racial groups. A large
proportion of Black participants in the MWCCS are
female (80%) and there may be unmeasured confound-
ing factors.

Regional differences in the prevalence of infection
in the MWCCS reflect the epidemiology of SARS-
CoV-2 infection in the US during the spring of 2020.
The odds of having a positive SARS-CoV-2 test
were substantially higher among participants who
lived in the Northeast (New York) than those who
lived in the West or South, reflective of the outbreak
in New York during the time this survey was
administered.

Strengths of these data are many. They were col-
lected in a large sample of US men and women LWH
and SN individuals from geographic locales across the
US during the first six months of the SARS CoV-2
pandemic. MWCCS adults represent those at risk for
SARS-CoV-2 and severe COVID-19 disease due to
their diverse sociodemographic backgrounds, older
age, multimorbidity, as well as HIV- and other infec-
tious disease-related factors. We were able to imple-
ment telephone-based survey interviews across 13
MWCCS sites within a short period and with high
response rates during this challenging time. As with
any survey-based study design, there were limitations.
Notably, given the nature of the COVID-19 outbreak
and “stay in place” mandates across the US, we relied
on self-reported symptoms and test results. However,
we were able to perform medical record abstraction to
confirm a subset (29%) of SARS-CoV-2 positivity,
and we continue to seek records to confirm remaining
test results. MWCCS clinical research sites either are
comprised of all women (WIHS) or all men (MACS),
therefore, the geographic distribution of participants
was different by sex and the effect of sex on SARS-
CoV-2 positivity could not be analyzed. We collected
data on 3411 participants, 441 of whom had been
tested for SARS-CoV-2 infection, but with 41 positive

tests we had limited power to explore multivariate risk
factors for positivity. Moreover, 13.9% of MWCCS
participants could not be reached. It is possible that
some of these men and women were hospitalized or
had COVID-19 at this time.

Conclusion
Our report represents a first real-time, longitudinal
effort to estimate SARS-CoV-2 prevalence and symp-
toms associated with COVID-19, as well as testing
patterns, among a well-characterized, diverse group of
adults who are at increased COVID-19 risk due to
older age, race and ethnicity, HIV, and chronic disease
morbidities. It describes the prevalence of COVID-19
symptoms among those tested for SARS-CoV-2, but
also overall among the entire cohort during a period
when many people with symptoms were not under-
going testing. This study informs our understanding of
SARS-CoV-2 among PLWH and our findings indicate
that COVID-19 symptoms are similar by HIV serosta-
tus. We will continue to administer the telephone sur-
vey in MWCCS participants to understand the
epidemiology and clinical characteristics of SARS-
CoV-2 as it unfolds.
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