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Summary
Background Non-emergent clinical services were limited or suspended during the early stages of the coronavirus
disease 2019 (COVID-19) pandemic in the United States (U.S.). This could adversely impact epidemics of public
health importance, such as HIV, and access to testing, which is a cornerstone of prevention efforts.

Methods In this observational study, we collected HIV testing and positivity rate clinical data from four geographi-
cally diverse U.S. healthcare systems in New Orleans, Louisiana; Minneapolis, Minnesota; Providence, Rhode
Island; and, Seattle, Washington. Data from 2019 to 2020 were examined to assess changes in HIV testing in com-
munity-based, emergency department, and outpatient settings. Poisson regression was used to explore trends in
HIV testing through phases of the COVID-19 pandemic.

Findings In outpatient settings, there was a 68-97% reduction in the number of HIV tests per week during each
state’s stay-at-home order period, compared to during the pre-stay-at-home order period in early 2020. HIV testing
remained reduced 11-54% after states transitioned to advisory phases. The HIV positivity rate increased slightly at
outpatient settings, except in New Orleans where it fell.

Interpretation We found a concerning trend of substantially decreased HIV testing across four geographically
diverse sites. These findings suggest that new HIV infections within the U.S. may be undiagnosed and not yet linked
to clinical care and services, as a consequence of the COVID-19 pandemic. Thus, augmented efforts to identify
patients and link them to HIV services will be needed as healthcare settings return to full operation.
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Introduction
In mid-March 2020, the World Health Organization
declared the coronavirus disease 2019 (COVID-19), the
illness caused by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), a global pandemic.1 The
COVID-19 pandemic led to widespread lockdowns and
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quarantines in attempts to control the spread of the
SARS-CoV-2 virus. In the medical community, many
non-emergent outpatient clinical services were limited
or suspended, many providers shifted encounters to tel-
ehealth, virology laboratories closed or de-prioritized
non-COVID-19 activities, and physical spaces were
reconfigured to reduce transmission risk or to account
for the treatment of patients with COVID-19.2,3 Addi-
tionally, numerous patients avoided seeking services
due to fear of COVID-19 exposure at the clinic or on
1
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Research in context

Evidence before this study

Due to the COVID-19 pandemic, significant disruptions
in medical services occurred worldwide. In our clinical
experience, one change was reduced outpatient HIV
testing. We searched PubMed for primary research
articles documenting COVID-19-related changes in HIV
testing worldwide, published from January 2020
through June 2021, with no language restrictions, using
the terms “COVID*” AND (“HIV” OR “AIDS”) AND “test*”.
Our search revealed reports documenting reduced HIV
testing in Australia, Belgium, China, Japan, multiple
regions of Kenya, Uganda, and numerous other Euro-
pean countries. Data from the U.S. showed reduced HIV
testing among men in some states. Additionally, data
showed mixed trends in HIV positivity rates, with some
sites reporting decreases and some reporting no
change. Explanations for these reductions included sys-
temic disruptions in access to clinics and services
offered, avoidance of HIV testing due to fear of COVID-
19 exposure, reduced HIV acquisition risk behaviors due
to the pandemic, and reduced use of pre-exposure pro-
phylaxis (PrEP).

Added value of this study

Despite worldwide evidence showing that HIV testing
has declined during the COVID-19 pandemic, limited
data have chronicled the extent of these changes in the
U.S. The U.S. could show different trends given the size
and population of the country, plus the reliance on indi-
vidual states to lead pandemic responses, rather than
the national government. Moreover, most reports have
focused on the first 3−6 months of the pandemic at a
single site or geographic region. Our analyses show that
HIV testing dramatically decreased in four major health-
care systems in large metropolitan areas in diverse
regions of the U.S. during the initial nine months of the
pandemic, compared to 2019, but that rates are
rebounding. In 2019, 40,620 HIV tests were performed
compared to 27,112 in 2020. Additionally, results
revealed that HIV positivity rates were generally higher
at most sites during the pandemic, although differences
were not statistically significant, except in New Orleans,
where positivity rates fell.

Implications of all the available evidence

Timely HIV diagnosis is a key factor in linking patients to
care and reducing further transmission. These results
highlight the significant impact the COVID-19 pandemic
is having on HIV testing. It is likely that some progress
made towards ending the HIV epidemic in the U.S. will
be undermined by COVID-19 because individuals with
HIV in the community might not be accessing timely
testing, which is a key step towards linkage to care and
eliminating new HIV transmissions.
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public transportation to the clinic.4 Moreover, some
patients de-prioritized seeking care due to acute needs
related to the pandemic (e.g., unemployment, food inse-
curity).5 In sum, the COVID-19 pandemic triggered a
number of changes in the healthcare landscape that sig-
nificantly altered the availability and experience of seek-
ing and obtaining medical services.

Although necessary, these changes had unintended
consequences on other aspects of public health. For
instance, international data early in the pandemic
showed that COVID-19 restrictions impeded access to
testing for HIV. Decreased HIV testing is a major public
health concern worldwide as it undermines timely link-
age to care and initiation of treatment, which is vital to
patients’ health and halting the spread of infection.6 In
the early months of the pandemic, HIV testing dropped
by >50% in a Belgian hospital,4 31% in a large sexually
transmitted infection (STI) Australian clinic,7 and 59%
across four regions in China.8 Multiple disruptions
were reported in Kenya, including less HIV clinic-based
testing due to limited personal protective equipment
and sanitization supplies, as well as reduced service
hours,5 and suboptimal distribution of HIV self-testing
kits despite increased demand.9 Sim~oes et al.10 reported
significant declines across Europe in the first six
months of the pandemic, with HIV testing down >50%
between March and May 2020 at most sites, but to a
lesser degree between June and August 2020. In Japan,
similar trends were observed.11 Interestingly, of the
studies that also examined HIV diagnoses during the
pandemic (i.e., HIV positivity rates), the data were
mixed. For instance, the Belgian study showed a 75%
reduction in diagnosed cases,4 whereas the Australian
study showed no change.7 Overall, worldwide trends
showed a decline in HIV testing, although these data
were limited to the first 3-6 months of the pandemic,
and positivity rates varied by site.

To our knowledge, only three studies examined HIV
testing changes in the United States (U.S.). In a study
of eight sexual health clinics in Arkansas, Missouri, and
Oklahoma, HIV testing significantly decreased among
men in the first four months of the pandemic.12 HIV
positivity rates were not analyzed in this study. Data
from Oregon showed similar trends over the first six
months of the pandemic, although testing slightly
rebounded after the initial 2, 3 pandemic months.13 Dur-
ing Oregon’s stay-at-home order (March through May
2020), HIV diagnoses decreased by 36%, but this was
not a statistically significant difference compared to
periods before or after. A study of the first 5, 6 months
of the pandemic revealed decreased HIV testing in
emergency department (ED) sites in Illinois.14 This
study also showed increased HIV positivity rates, rela-
tive to pre-pandemic years, perhaps because a higher
proportion of tests were done in symptomatic (as com-
pared to asymptomatic) individuals or that a higher pro-
portion of tests were in high-risk asymptomatic
www.thelancet.com Vol 7 Month March, 2022
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individuals instead of low-risk individuals. These testing
patterns are consistent with national testing data from
commercial virology labs.15 However, more data are
needed from the U.S.

In the U.S., it is recommended that all persons age
13 to 64 receive an HIV test at least once, with repeat
testing at least annually for individuals at elevated risk.
The majority of tests are performed in outpatient clinics
but testing may also occur in hospitals, emergency
departments, community-based organizations, mobile
testing units, or other sites. Self-testing occurs but to
our knowledge, is less common. Characterizing the
impact of the COVID-19 pandemic on HIV testing rates
will help guide public health outreach and resources to
revive HIV prevention and testing efforts to address the
HIV epidemic. State governments primarily led
responses to COVID-19, which means that guidelines
and restrictions varied by state and that a uniform
national trend of the impact of COVID-19 in the U.S.
might be unlikely. Additionally, in light of the multiple
“waves” of COVID-19 in the U.S., longer-term pan-
demic data warrant analysis to determine how fluctua-
tions in COVID-19 transmission, and subsequent
changes in restrictions, impacted HIV testing. Examina-
tion of a longer time period would also allow for assess-
ment of whether or not testing rates are rebounding.
Lastly, further examination of HIV test positivity rates
would help generate hypotheses about who might be
seeking testing despite the pandemic.

As such, this study analyzed data from the start of the
pandemic in March 2020 through December 2020,
comparing results to data from a similar period in 2019
and the pre-pandemic phase of early 2020. Data were
obtained from geographically diverse healthcare systems
located in metropolitan areas of several U.S. regions,
including New England, Pacific Northwest, Southeast,
and Upper Midwest, to characterize regional differences
and similarities. We hypothesized that overall outpatient
HIV testing would be lower during the period from the
onset of the pandemic through December 2020, com-
pared to the same time period in 2019. However, the
extent of these changes was largely unknown. We also
explored how HIV positivity rates fluctuated during this
period, relative to 2019, and hypothesized that positivity
rates would be higher during the pandemic.
Methods

Data sources
De-identified data were collected from four large, geo-
graphically diverse, urban-based healthcare systems in
the U.S.: the Rhode Island STI clinic, in Providence, RI;
CrescentCare, in New Orleans, LA; Hennepin Health-
care, in Minneapolis, MN; and, University of Washing-
ton Healthcare System, in Seattle, WA. The Providence
site is the major safety-net STI clinic serving the entire
state. The site in New Orleans is a federally qualified
www.thelancet.com Vol 7 Month March, 2022
health centre with no hospital affiliation but numerous
community-based partners. In addition to outpatient
clinic data, New Orleans also provided data from three
community-based outreach sites that were able to
remain operational as emergency sites during the 2020
shutdowns, compared to the 50 sites that they partnered
with in 2019. The sites in Minneapolis and Seattle are
large healthcare systems with multiple clinics that pro-
vide HIV testing and care. Emergency department (ED)
data were available from these two healthcare systems.
Obtained HIV testing data were from January 1, 2019
through December 31, 2020.

We obtained the number of COVID-19 cases (January
1, 2020−December 31, 2020) from the Department of
Health at each state. All four states announced a stay-at-
home order with varied starting and ending dates. Stay-
at-home orders were in place for Louisiana from March
22, 2020 to May 15, 2020, Minnesota from March 27,
2020 to May 17, 2020, Rhode Island from March 28,
2020 to May, 9, 2020, and Washington from March 23,
2020 to June 1, 2020. All of these states entered an advi-
sory phase after the stay-at-home order period (e.g. incre-
mental openings, some restrictions on social activities,
etc.) and maintained advisory phases through the end of
2020. HIV positive case data were censored from Minne-
apolis in weeks when there were <11 cases.
Procedures
We used de-identified data sets, pulled from electronic
health record systems, and thus our study was deter-
mined to not be human subjects research by each site’s
institutional review board. In terms of HIV testing pro-
cedures, the Hennepin Healthcare (Minneapolis), the
Rhode Island STI clinic (Providence), and University of
Washington (Seattle) record systems were reviewed for
all laboratory HIV Antigen/Antibody (“4th generation”)
combination tests. CrescentCare (New Orleans) used a
rapid testing algorithm across all testing programs.
Statistical analyses
We created graphs to present the rates of HIV testing
and positivity, including possible changes, along with
the number of COVID-19 cases in each state. The Ker-
nel-weighted local polynomial smoothing method was
used to generate smooth plots of the number of HIV
testing over time. We used Poisson regression to explore
the trend of HIV tests through phases of the COVID-19
pandemic, providing 95% confidence intervals. An
alpha of 0.05 was used to indicate statistical signifi-
cance. All analyses were performed in Stata 16.0.16
Role of the funding source
This study was funded by the National Institute of Men-
tal Health (U.S.). The funders did not participate in the
collection, analysis, and interpretation of data; in the
3



Figure 1. HIV tests and HIV positive rates in outpatient settings. Figures 1(a)-1(d) show the number of HIV tests per week in 2019 and
2020. The numbers of COVID cases in 2020 are also presented in these figures. Figures 1(e)-1(h) indicate HIV positive rates per week
in 2019 and 2020 in four states.

Figure 2. HIV tests and HIV positive rates in community-based sites (CBS) or Emergency Departments (ED). Figures 2(a)-2(c) show
the number of HIV tests in 2019 and 2020 at either CBS or ED in four states. Figures 2(d) and 2(e) show HIV positive rates in 2019
and 2020. Most weeks the Minneapolis ED had fewer than 11 positive cases, thus the data were censored in accordance with Henne-
pin Healthcare’s privacy policies.
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writing of the report; or, in the decision to submit the
paper for publication.
Results

HIV tests and HIV positivity rates at outpatient
settings
In 2019, 40,620 HIV tests were performed compared to
27,112 in 2020. The number of HIV tests per week at
outpatient settings dropped significantly in 2020, com-
pared to 2019 (Figure 1a−d). All states had a sharp
decrease of HIV testing at outpatient settings during
Weeks 9−19, 2020, while the COVID-19 pandemic was
in an emerging phase in the U.S. An increasing trend
of HIV tests was observed in all states after Week 19,
2020, when states lifted their stay-at-home orders. How-
ever, the number of HIV tests remained lower than in
2019. Overall, we observed a 27−59% [95%CI: 25%,
www.thelancet.com Vol 7 Month March, 2022



State HIV tests Total No. of positive cases Annual HIV positive rate

Total No. % reduction (95%
confidence interval [CI])*

% P-value**

Providence, RI

Outpatient HIV tests 0¢65
2019 2441 Ref 16 0¢66%
2020 1005 59% (56−62%) 8 0¢80%

Minneapolis, MN

Outpatient HIV tests 0¢68
2019 12,836 Ref 750 5¢84%
2020 9314 27% (25−29%) 569 6¢11%

ED HIV tests

2019 548 Ref . .

2020 477 13% (2−23%) . .

New Orleans, LA

Outpatient HIV tests 0¢01
2019 4718 Ref 63 1¢34%
2020 2900 39% (36−41%) 21 0¢72%

Community HIV tests 0¢008
2019 2471 Ref 16 0¢65%
2020 858 65% (62−68%) 14 1¢63%

Seattle, WA

Outpatient HIV tests 0¢58
2019 14286 Ref 30 0¢21%
2020 9819 31% (30−33%) 24 0¢24%

ED HIV tests 0¢89
2019 3320 Ref 29 0¢87%
2020 2739 17% (13−22%) 23 0¢84%

Table 1: The total number of HIV tests and HIV positivity rate in four cities in 2019 and 2020.
Note: ED=Emergency Department.

*Results from Poisson regressions.

**P-values were calculated by Chi-square tests.
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62%] reduction in the total number of HIV tests at out-
patient settings in 2020 compared to 2019 in four large
metropolitan areas (Table 1).

Figure 1e−h present HIV positivity rates per week at
outpatient settings in 2019 and 2020 in four cities.
These scatter plots show HIV positivity rates were
higher before or around the end of stay-at-home orders
in each state in 2020 and then show a flattened trend.
Although the total number of HIV tests decreased in all
cities, HIV positivity rates increased at outpatient set-
tings in most areas, except New Orleans (Table 1).
Despite these trends, differences were not statistically
significant, except in New Orleans.
HIV tests and HIV positivity rates at community-based
sites and emergency departments
Figure 2a−c present the number of HIV tests per week
in our Minneapolis site’s ED, Seattle’s ED, and New
Orleans’s community sites. At the community sites in
New Orleans, we again observed a sharp decrease in the
number of HIV tests starting at the time of the stay-at-
www.thelancet.com Vol 7 Month March, 2022
home order in 2020. Since the lift of the stay-at-home
order, the number of HIV tests at community sites in
New Orleans was maintained at a low level. Overall, there
was a 65% [95%CI: 62%, 68%] reduction in the total
number of HIV tests at community sites in 2020 com-
pared to 2019 in New Orleans (Table 1). Although the
number of HIV tests dropped significantly at the com-
munity testing sites in New Orleans, HIV positivity rates
were higher in 2020 than 2019 (1¢63% vs. 0¢65%), repre-
senting a statistically significant difference (p = 0¢008).
There was only a slight reduction in the total number of
HIV tests in EDs in Minneapolis (13% [95%CI: 2%, 23%]
reduction) and Seattle (17% [95%CI: 13%, 22%] reduc-
tion). In Seattle, the ED HIV positivity rate in 2020 was
slightly lower than in 2019 (0¢84% vs. 0¢87%) and this
difference was not statistically significant.
The number of HIV tests during different phases of
COVID in 2020
In Poisson regression models, we found a 68-97%
[95%CI: 65%, 98%] reduction in the number of HIV
5



State % reduction (95% confidence
interval [CI])* of No. of HIV tests

Providence, RI

Outpatient HIV tests

Pre-stay-at-home order Ref

During state-at-home order 76% (66−82%)

During the advisory phase 54% (47−59%)

Minneapolis, MN

Outpatient HIV tests

Pre-stay-at-home order Ref

During state-at-home order 68% (65−71%)

During the advisory phase 28% (24−31%)

ED HIV tests

Pre-stay-at-home order Ref

During state-at-home order 58% (40−70%)

During the advisory phase 25% (9−39%)

New Orleans, LA

Outpatient HIV tests

Pre-stay-at-home order Ref

During state-at-home order 97% (96−98%)

During the advisory phase 42% (38%, 47%)

Community HIV tests

Pre-stay-at-home order Ref

During state-at-home order 99% (98−99%)

During the advisory phase 83% (80−85%)

Seattle, WA

Outpatient HIV tests

Pre-stay-at-home order Ref

During state-at-home order 78% (76−80%)

During the advisory phase 11% (7−15%)

ED HIV tests

Pre-stay-at-home order Ref

During state-at-home order 19% (9−28%)

During the advisory phase 20% (13−27%)

Table 2: HIV test reductions during COVID-19 restriction phases
in four cities in 2020.
Note: ED=Emergency Department.

* Results from Poisson regressions.
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tests peer week during the stay-at-home order period
compared to during the pre-stay-at-home order at outpa-
tient settings in early 2020 in the four cities (Table 2).
When states moved to advisory phases (i.e., lifting of
some restrictions), the number of HIV tests remained
11−54% [95%CI: 7%, 59%] lower at outpatient settings
compared to pre-stay-at-home orders.

At the community testing sites in New Orleans, the
number of HIV tests dropped by 99% [95%CI: 98%,
99%] during the stay-at-home order (Table 2). Even dur-
ing the advisory phase, emergency outreach community
sites provided limited numbers of HIV tests per week.
In the Seattle ED, we observed a similar reduction in
the number of HIV tests during the stay-at-home order
period (19%; [95%CI: 9%, 28%] reduction) and the
advisory phase (20%; [95%CI: 13%, 27%] reduction)
when compared to the pre-stay-at-home order period in
early 2020. In Minneapolis, the number of ED HIV
tests dropped 58% [95%CI: 40%, 70%] and 25%
[95%CI: 9%, 39%] during the stay-at-home order and
the advisory phase, respectively.
Discussion
This is among the first studies to evaluate the impact of
the COVID-19 pandemic on HIV testing rates in the U.
S. As a result of pandemic restrictions, HIV prevention
services, such as in-person HIV testing, were disrupted
across the U.S. HIV testing is a critical component of
effective HIV prevention and is performed at many
community-based clinics, often at no charge, to facilitate
diagnosis and timely treatment. As hypothesized,
results from four geographically diverse U.S. sites,
including two Ending the HIV Epidemic (EHE) priority
jurisdictions (New Orleans and Seattle), showed overall
decreases in HIV outpatient testing relative to a similar
period of time pre-pandemic. Not surprisingly, outpa-
tient HIV testing was at its lowest point during each
state’s stay-at-home order. Testing since lifting of stay-
at-home orders through the end of 2020 showed a
rebound at all locations. However, testing rates did not
fully return to pre-pandemic levels in the period ana-
lyzed here. Although Washington was the state of the
first known COVID-19 case in the U.S. and “waves” of
infection varied across areas included here, the data
show a somewhat consistent pattern in terms of testing
changes. These data present a concerning picture of
suppressed HIV outpatient testing, specifically in urban
centres where individuals at risk for HIV infection
might cluster.

Interestingly, data from emergency departments
(Minneapolis and Seattle) show only slight reductions
in testing rates pre- vs. during the COVID-19 pandemic.
Neither site offers universal, opt-out HIV testing. How-
ever, HIV testing performed in EDs, such as those
included here, may be risk factor or symptom driven.
Rates of testing that are risk factor driven are likely to
follow emergency room volume rates overall, and may
account for modest fluctuations in HIV testing in this
context. Additionally, there are overlapping symptoms
of acute HIV and COVID-19, which could lead to more
symptomatic screening in persons presenting to the ED
with a viral illness. It might also be possible that individ-
uals who were symptomatic with undetected, and there-
fore, untreated, HIV could also have been at increased
risk for symptoms requiring emergency care. In fact,
data collected during the pandemic show that patients
with HIV might be more likely to initiate care in an ED
setting, compared to outpatient or telehealth settings.17

To our knowledge, most EDs remained opened during
the pandemic. This might have steered people towards
seeking testing at the ED because they had no
www.thelancet.com Vol 7 Month March, 2022
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outpatient clinic option. Moreover, individuals seeking
care for COVID-19 might have been tested for HIV as
there are shared social determinants of health that cor-
relate with risk of infection for both diseases.

In addition to examining HIV testing rates, we also
assessed HIV positivity rates in our four healthcare sys-
tems. Overall trends show increased positivity rates dur-
ing the pandemic, although differences were not
statistically significant, so further evaluations in other
regions would be useful to confirm these patterns. The
trend towards higher positivity rate in our data might
represent a selection bias as those seeking testing might
be more likely to be symptomatic. Also, this might be
driven by an individual’s assessment of their HIV risk
prior to COVID-19. People who perceived themselves to
have recently been at high risk for HIV pre-COVID-19
might have self-selected to seek out testing despite the
pandemic. Overall, U.S. governmental data18 show a
downward trend in HIV diagnoses through 2020 in the
geographic areas assessed here, suggesting that the
trends are real. However, additional studies are needed
to determine if these trends represent actual decreases
in transmissions or are better explained by reduced test-
ing and greater proportion of undiagnosed infections.

Accumulating data are mixed in terms of possible
changes to HIV transmission risk behaviors during the
pandemic. Men-who-have-sex-with men (MSM), who
account for at least 66% of HIV incidence in the U.S.,19

reported concerns about being able to access testing,
particularly in the context of other life challenges,
including COVID-19’s impact on economic stability and
mental health.20,21 However, in Sanchez and colleagues’
study,20 nearly half of MSM surveyed reported no
change in their sexual activity or use of dating or “hook-
up” apps during the pandemic. In a study from the
United Kingdom, the vast majority of community-based
MSM reported being sexually active outside their house-
hold (76%), although a similar proportion reported hav-
ing less partners than pre-pandemic.22 In the
Netherlands, 73% of MSM in a cohort study reported a
decrease in casual sex partners during the COVID-19
pandemic.23 In contrast, data from the U.S. show that
despite early trends of fewer risky sexual behaviors in
the early stages of the pandemic, by April 2020, MSM
reported increasing their sexual risk behaviors.24 In
sum, these data are mixed, with no compelling reason
to conclude that risky sexual behaviors associated with
HIV infection substantially changed during the pan-
demic.

Among persons who use drugs, U.S. data do show
some stability or improvement in HIV testing during
the COVID-19 pandemic, particularly in hospitals. This
is important as individuals who use injection drugs may
be disproportionately affected by the COVID-19 and
HIV epidemic. Individuals on methadone maintenance
reported no change in or access to testing.25 Also, an
increase in HIV testing was found among hospitalized
www.thelancet.com Vol 7 Month March, 2022
individuals who use drugs.26 However, these are unique
populations accessing treatment in specialized settings.
For broader, community-based testing, the accumulat-
ing data show a downward trend in HIV testing.

Another factor related to reduced testing might be
the reduced use of pre-exposure prophylaxis (PrEP) in
some communities.18,27 Individuals taking PrEP are
encouraged to be tested for HIV every three months.
Data show that PrEP usage during the pandemic has
decreased, likely leading to less in-clinic PrEP follow-up
visits. For example, in Australia, over 40% of MSM who
were previously on PrEP decided to discontinue use and
they were subsequently less likely to seek HIV testing.28

In light of these results and this trend reported else-
where, at-home HIV self-testing is receiving increased
attention. Warmbrunn et al.29 highlight the importance
of elevating at-home testing from an alternative testing
option to a primary modality during the pandemic.
Indeed, efforts are underway to amplify the reach of at-
home self-testing. For example, in Brazil, among a large
sample of MSM and transgender/non-binary individu-
als, most participants reported preferring at-home HIV
testing to in-clinic, and 79% of individuals who had
never completed an at-home test reported willingness to
self-test.30
Limitations
This study has limitations. First, data were not complete
for all sites, as HIV positivity rates were censored from
Minneapolis if weekly cases were <11. However, we
believe overall trends are captured in the data analyzed
here. Second, because of the diversity of sites, we were
unable to account for potential confounding variables,
such as differences in clinic hours or availability of state
resources for testing. Third, because the data were
stripped of demographic information, we were unable
to examine potential subgroup differences, such as
those related to age, ethnicity, race, or PrEP use. Future
studies will benefit from a more fine-grained analysis of
who might have been disproportionately impacted dur-
ing the pandemic. Fourth, these analyses did not
account for at-home (i.e., self) HIV testing. Lastly,
although these data came from large, urban settings
and the largest metropolitan populations in their respec-
tive states, these data do not reflect statewide trends.
While COVID-19 was ubiquitous, results from this
study of four geographically diverse healthcare systems
should be cautiously extrapolated to other geographi-
cally diverse sites.
Conclusions
To our knowledge, this study represents the largest and
longest assessment of pandemic-related changes in
HIV testing in the U.S. Although the data are mixed, it
is highly likely that HIV continues to spread in commu-
nities. Pre-pandemic, 13% of people with HIV in the U.
7
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S. were undiagnosed19 and data showed that individuals
who were unaware of their diagnosis accounted for
approximately 40% of new HIV infections.31 As noted
by Mitchell and colleagues,32 despite the possible fluctu-
ations in HIV transmission due to reduced interper-
sonal contact and engagement in HIV risk related
behaviors during the COVID-19 pandemic, the overall
impact of reduced testing could lead to delayed antire-
troviral treatment initiation, poor viral suppression,
increased transmission risk, and ultimately, increased
HIV-related deaths. As the pandemic resolves and
restrictions ease, the healthcare industry should scale
up testing, messaging to publicize the importance of
testing, and routine HIV screening.
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