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Abstract

The COVID-19 pandemic has necessitated adaptations in how healthcare services are rendered. However, it is unclear
how these adaptations have impacted HIV healthcare services across the United States. We conducted a systematic review
to assess the impacts of the pandemic on service engagement, treatment adherence, and viral suppression. We identified
26 total studies spanning the beginning of the pandemic (March 11, 2020) up until November 5, 2021. Studies were con-
ducted at the national, state, and city levels and included representation from all four CDC HIV surveillance regions. Stud-
ies revealed varying impacts of the pandemic on HIV healthcare retention/engagement, medication adherence, and viral
suppression rates, including decreases in HIV healthcare visits, provider cancellations, and inability to get prescription
refills. Telehealth was critical to ensuring continued access to care and contributed to improved retention and engagement
in some studies. Disparities existed in who had access to the resources needed for telehealth, as well as among populations
living with HIV whose care was impacted by the pandemic.
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Introduction

There are over 1.2 million people living with human immu-
nodeficiency virus (PWH) in the United States (U.S.) [1].
Current treatment recommendations for PWH include ini-
tiation of care for those newly diagnosed, regular attendance
of appointments with HIV providers, and antiretroviral
therapy (ART) access and adherence [2]. These services
are critical to reaching and maintaining viral suppression,
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which prevents HIV-associated morbidity and mortality and
prevents further disease transmission [3]. Unfortunately, the
Coronavirus 2019 (COVID-19) pandemic has led to wide-
spread disruptions in the U.S. healthcare system and cancel-
lation or postponement of preventive and routine healthcare
appointments, including those that provide critical services
to PWH [4]. These disruptions, coupled with pre-existing
health inequities experienced by PWH including lack of
transportation, limited access to technology, and poverty
[5], could have a lasting impact on individual and commu-
nity health. One modeling study predicted that disruptions
in HIV-related services during the pandemic, including ART
initiation and viral suppression, could lead to an additional
4.8 deaths in a population of 2000 HIV-infected men who
have sex with men over a year in Baltimore, Maryland [6].
People with HIV are at high risk for pandemic-related
disruptions because they require consistent and regular
engagement with the healthcare system to maintain viral
suppression [5]. There is also greater representation of peo-
ple with socio-economically disadvantaged backgrounds, as
well as over representation of minority communities, which
may also influence health seeking behavior and engagement
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in care during the pandemic [7]. Barriers such as lack of
access to the technology required for telemedicine and
inability to travel to receive health services may dispropor-
tionately impact these individuals [5]. Additionally, PWH
often suffer from other comorbidities that may increase their
risk for COVID-19-related morbidity and mortality, and
thus may be more fearful to attend in-person appointments,
including laboratory appointments necessary to monitor
their health [8].

The COVID-19 pandemic has necessitated several adap-
tations in how HIV services are rendered, such as massive
upscaling of telemedicine, increased outreach by social
workers, and increased use of mail-order pharmacies [9].
It remains to be seen how the transition of healthcare ser-
vices during the pandemic has impacted access to and use
of HIV healthcare services across the U.S. The objective of
this systematic review is to synthesize existing literature to
better our understanding of how the COVID-19 pandemic
has impacted engagement and retention in HIV healthcare
services, treatment adherence including ART access and uti-
lization, as well as viral suppression for PWH in the U.S.
Additionally, it aims to identify some of the unique and
innovative strategies implemented during the pandemic to
adapt HIV care models and maintain these critical services.

METHODS

This systematic review followed the Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines (Supplementary Table 1) [10]. This
review and protocol have been registered on PROSPERO
(CRD42021249550).

Data sources

Electronic databases searched for this review were PubMed,
Embase, the Cumulative Index to Nursing and Allied Health
Literature (CINAHL), Web of Science, and PsycINFO.
PubMed and Embase were used as they provide extensive
access to the biomedical literature. CINAHL, Web of Sci-
ence, and PsycINFO provided additional access to the nurs-
ing and allied health literature, behavioral and social science
literature, and literature from other disciplines such as arts
and humanities.

The search used a combination of PubMed Medical
Subject Heading terms, including variations of ‘COVID-
19° and ‘HIV’ that were developed in consultation with a
medical librarian and later adapted for CINAHL, Embase,
Web of Science, and PsycINFO (Supplementary Table 2).
The COVID-19 search string was modified from The Johns
Hopkins University Welch Medical Library [11]. Additional
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search terms (e.g., “United States™) were added to narrow
the focus of the review to the U.S. Searches of relevant
organizational websites (e.g., the Centers for Disease Con-
trol and Prevention, National Institutes of Health) and of
the grey literature (e.g., Google, Google Scholar) were also
conducted to locate resources not identified in the database
search. An initial search using the PubMed, CINAHL, and
Embase databases was conducted on September 9, 2021.
The same search was re-run prior to data analysis on Novem-
ber 5, 2021 to identify any newly published articles. The
PsycINFO and Web of Science databases were later added
(using a date cutoff of November 5, 2021) to capture any
additional literature not identified in the previous databases.

Inclusion and exclusion criteria

Included studies were published in English-language jour-
nals and discussed impacts of the COVID-19 pandemic on
retention and engagement in HIV healthcare services (e.g.,
changes in the number of clinic visits, non-attendance rates,
etc.), treatment access and utilization (e.g., ART prescrip-
tion refills, ability to obtain ART, treatment adherence, etc.),
and viral suppression rates specific to PWH.

Exclusion criteria included articles that focused solely
on healthcare access during the pandemic for PWH to treat
conditions other than HIV (e.g., for hypertension, substance
use, mental health disorders, etc.) or that only discussed
HIV prevention (e.g., PrEP, condom use) or testing during
the COVID-19 pandemic. “Calls to action”, notes from the
field, or other types of commentaries or letters that provided
anecdotal recommendations or data, such as discussion of
changes made to HIV care models, but that did not either
collect data from providers or patients or discuss the study
methodology used were also excluded. Finally, the scope of
this review was limited to only those studies published in
the U.S. to allow for a more thorough and targeted under-
standing of the impacts of the pandemic on different regions
of the US.

Study selection

Article titles and abstracts were divided up amongst research
team members (DM, OO, BD, or SES) and screened inde-
pendently for eligibility by two reviewers using the previ-
ously stated inclusion criteria. Articles included after title
and abstract review were then reviewed at-length indepen-
dently by two reviewers for study inclusion. Any discrepan-
cies that arose between the two reviewers during title and
abstract screening or full article review were discussed until
consensus was reached. References of the included articles
were also screened for relevance. Article screening and
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review was completed using the web-based software Covi-
dence [12].

Data extraction

Data was independently extracted by four reviewers, in
pairs of two (DM, OO, BD, or SES) using a survey created
in Google Forms previously piloted by the research team.
Any discrepancies that arose between the reviewers during
data extraction were discussed until consensus was reached.
Extracted data included study design; study outcome(s);
study location; sample description; observable measures;
time period of study data collection; data on retention
or engagement in HIV healthcare services, medication
adherence, and viral suppression; and adaptations in HIV
healthcare delivery models made to overcome challenges
introduced by the COVID-19 pandemic. After abstraction,
studies were organized by the Centers for Disease Con-
trol (CDC) and Prevention HIV surveillance regions and
by study sample characteristics (e.g., economically disad-
vantaged, older adults, etc.) to facilitate comparisons of
COVID-19 impacts.

Quality of evidence assessment

The quality of evidence included in this review was assessed
independently by two study researchers (DM, OO, BD, or
SES) using the Mixed Methods Appraisal Tool (MMAT)
[13]. This tool is designed to be used for systematic litera-
ture reviews that include studies with qualitative, quanti-
tative, and mixed methods approaches [13]. Studies are
assessed across five different criteria depending on the study
type. These criteria include [13]:

e (Qualitative studies: adequacy of research approach
used, adequacy of data collection, appropriate deriva-
tion of data, appropriate interpretation of data, coher-
ence of data across sources.

e Quantitative (randomized controlled trials) studies:
appropriate randomization, comparability of groups
at baseline, completeness of outcome data, blinding,
adherence of participants to intervention.

e (Quantitative (non-randomized) studies: representative-
ness of the sample to target population, use of appro-
priate measurements, completeness of outcome data,
accountment of confounders, intervention administered
as intended.

e (Quantitative descriptive studies: relevance of sampling
strategy, representativeness of the sample to target pop-
ulation, use of appropriate measurements, low risk for
nonresponse bias, use of appropriate statistical analysis.

Mixed methods studies: adequate rationale for study
design, appropriate integration of study compo-
nents, appropriate interpretation of data, adequacy in
addressing divergencies in study data, adherence to
quality criteria for each method used.Any discrepan-
cies that arose between the two reviewers during the
quality assessment process were discussed until con-
sensus was reached.

Statistical analysis

Due to the heterogeneity of study data reported in this sys-
tematic review, a meta-analysis was not conducted. The
results are instead presented according to thematic areas
present across studies.

RESULTS
Study selection

In total, the five database searches yielded 908 articles. After
de-duplication, a total of 607 article titles and abstracts
were screened. Five hundred and twenty-three studies were
excluded during title and abstract screening, and 84 under-
went full text review. Two additional articles and one report
were later screened that were identified through the search
of organizational websites and grey literature and review of
included article citations. In total, 26 articles were included
in the review (Fig. 1).

Methodological quality of the included studies

Quality of evidence was assessed using the MMAT. The
one qualitative study identified in this review met all five
methodological quality criteria (Table 1). Of the twenty
quantitative descriptive studies (Table 2), most used a rel-
evant sampling strategy for the research question (95%),
appropriate measurements (90%), and appropriate statisti-
cal analyses based on the research question (90%). Nearly
three-quarters (70%) used a sample representative of the tar-
get population and 40% had a low risk for nonresponse bias.
Of the five mixed methods studies (Table 3), all (100%) had
rationale for using a mixed methods design and integrated
and interpreted the different study components adequately.
Over half (60%) of the studies addressed inconsistencies in
the data and adhered to the criteria necessary for the meth-
ods utilized.
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Fig. 1 PRISMA flow diagram

From: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for
reporting systematic reviews. BMJ 2021;372:n71. doi: https://doi.org/10.1136/bmj.n71

Studies characteristics

Descriptions of the study type, sample, sample size, and
study location can be found in Tables 1-3 and Supple-
mentary Table 3. Most articles (n=20) were quantitative,
non-experimental, descriptive studies and included cross-
sectional and longitudinal surveys, a time series analysis,
and retrospective reviews of electronic health records or
other data sources. The articles also included mixed meth-
ods studies (n=5) and one qualitative study. Studies were
conducted at the city and state levels and included all four
U.S. CDC National HIV Surveillance System regions. 38%
of studies were conducted in the southern region of the U.S.,

which is also disproportionately impacted by HIV [14]. Five
studies used data collected from a nationally representative
sample.

Included studies primarily used convenience sampling
and recruited participants from various sources. Several
studies used survey responses or other data (e.g., from
electronic health records, interviews) from participants
who were previously or currently enrolled in clinical tri-
als or other study cohorts or interventions (n=12) [15-26]
or who were existing HIV clinic patients (n=7) [27-33].
Three studies recruited participants using social media [34—
36], one study used participants who completed an separate
online survey that linked to a COVID-19 survey [37], and

Table 1 Description and quality of evidence assessment for qualitative studies (n=1)

Quality of Evidence Assessment®

Study Reference Sample, Sample Size, Q1 Q2 Q3 Q4 Q5
& Location
Rhodes et al. (2021) -Participants of the Y Y Y Y Y

weCare intervention

(n=15)

-North Carolina

*Mixed Methods Assessment Tool questions:

QL. Is the qualitative approach appropriate to answer the research question? Q2. Are the qualitative data collection methods adequate to address
the research question? Q3. Are the findings adequately derived from the data? Q4. Is the interpretation of results sufficiently substantiated by
data? Q5. Is there coherence between qualitative data sources, collection, analysis, and interpretation?

Legend: Y-yes, N-no, ?-unclear
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Table 2 Description and quality of evidence assessment for quantitative descriptive studies (n=20)

Quality of Evidence
Assessment®

Study Reference Sample, Sample Size, & Location Q1 Q2 Q3 Q4 Q5
Algarin et al. -Older adults enrolled in a clinical trial (n=16 PWH) N ? Y N Y
(2020) -Miami, FL
Bogart et al. - Black Americans participating in an RCT (n=101 PWH) Y Y Y N Y
(2021) -Los Angeles County, CA
Chen et al. -Black MSM and transgender women enrolled in an existing study (n=90 HIV+,n=132HIV-) Y Y ? N Y
(2021) -Chicago, IL
Cooley et al. - Patients who were previous study enrollees (n=133 HIV+, 54 HIV-) Y Y ? N ?
(2021) -St. Louis, MO
El-Nahal et al. -Patients enrolled in an HIV clinical cohort with a scheduled visit (Pre-C19 n=2,010; during Y Y Y Y Y
(2021) C19n=1,929)

-Baltimore, MD
Ennis et al. -Patients from community healthcare clinics living with or at risk for HIV (n=4,280 HIV+,593 'Y Y Y Y Y
(2021) HIV-; 11,006 encounters)

-Florida
Fadul et al. - Visits to an HIV clinic (n=1,559 scheduled clinic visits, including new patients; 1,167 estab- Y Y Y Y ?
(2021) lished patient visits)

-Nebraska
Genberg et al. - Members of the AIDS Linked to the IntraVenous Experience cohort (n=144 HIV+,295HIV-) Y Y Y Y Y
(2021) -Baltimore, MD
Hickey et al. - Patients enrolled in POP-UP, a care model for PWH experiencing homelessness (n=85) Y ? Y Y Y
(2021) -San Francisco, CA
Hochstatter et al. - PWH and substance use disorder at HIV clinics (pre-C19 n=194 weekly surveys, 60 individu- Y N Y ? Y
(2020) als; during C19, n= 148 weekly surveys, 43 individuals)

-Wisconsin
Kalichman et al. - PWH (ages 20-37 years) who were also positive for active substance use (n=162) and cur- Y Y Y Y Y
(2020) rently participating in an ART adherence study

-Atlanta, GA

Kalichman etal. - African American/Black MSM, recruited through social media and snowball sampling(n=148 Y Y Y N Y
(2021) HIV +men, 338 HIV- men)
-Atlanta, GA

McGinnis etal. - Members of the Veterans Aging Cohort Study living with HIV with at least one outpatientvisit Y Y Y Y Y

(2021) (n=27,674 records)

-National
McKay et al. - LGBTQ individuals (age 18+) recruited on social media (n="728 gay/bisexual men) Y Y Y N Y
(2021) -National
Nguyen et al. - Individuals (> 50 years of age) who identified as being HIV+ (n=100) Y N Y N Y
(2021) -Palm Springs, CA
Sanchez et al. - Responses from the American Men’s Internet Survey (n=1,051, 122 identified as HIV+) Y Y Y N Y
(2020) -National
Sorbera et al. - PWH who needed ART renewals or follow-up during C19 (n=211 patients) Y Y Y Y Y
(2021) -Brooklyn, NY
Spinelli et al. - PWH on publicly funded insurance who attend a safety-net clinic (pre-C19 n=4,153 visits; Y Y Y ? Y
(2020) during C19 n=1,997 visits)

-San Francisco, CA
Tamargo et al. - Participants from the Miami Adult Studies on HIV cohort (n=183 HIV+, 116 HIV-) Y Y Y ? Y
(2021) -Miami, FL
Wion & Miller - PWH (ages 18+) recruited via social media platforms (n=85) Y Y Y N Y
(2021) -National

“Mixed Methods Assessment Tool questions:

QL. Is the sampling strategy relevant to address the research questions? Q2. Is the sample representative of the target population? Q3. Are the
measurements appropriate? Q4. Is the risk of nonresponse bias low? Q5. Is the statistical analysis appropriate to answer the research question?

Legend: Y-yes, N-no, ?-unclear, C19-COVID-19, ART-anti-retroviral therapy, HIV-human immunodeficiency virus, PWH-people living with
HIV, RCT-randomized controlled trial, MSM-men who have sex with men

one study recruited participants using mailing lists [38].  Two studies utilized data provided by Ryan White clinics
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Table 3 Description and quality of evidence assessment for mixed methods studies (n=>5)

Quality of Evidence
Assessment®

Study Reference

Auchus et al. (2021)
-San Francisco, CA

Campbell et al. (2021)

Sample, Sample Size, & Location

Q1 Q2 Q3 Q4 Q5

-Patients at a HIV primary care clinic (n=966 records, n=202 surveys) ¥ Y Y ? ?

-Message exchanges between PositiveLink members (n=497 patients) Y Y Y Y Y

and their care team (n= 6,668 exchanges)

-Virginia
Dawson & Kates (2020)
-National
Gwadz et al. (2021)

- Directly funded Ryan White medical provider grantees (n=161) Y Y Y ? N

- African American/Black or Latino PWH from low-SES background Y Y Y Y Y

participating in an existing study (n=96 surveys, n=26 interviews)

-New York City, NY
- Ryan White clinics (n=27)
-South Carolina

Qiao et al. (2021)

*Mixed Methods Assessment Tool questions:

QL. Is there an adequate rationale for using a mixed methods design to address the research question? Q2. Are the different components of the
study effectively integrated to answer the research question? Q3. Are the outputs of the integration of qualitative and quantitative components
adequately interpreted? Q4. Are divergences and inconsistencies between quantitative and qualitative results adequately addressed? Q5. Do the
different components of the study adhere to the quality criteria of each tradition of the methods involved?

Legend: Y-yes, N-no, ?-unclear, HIV-human immunodeficiency virus, PWH-people living with HI'V, SES-social economic status

[9, 39].

Fifteen studies looked at the impacts of the pandemic
within specific communities living with HIV, including
those who identified as Black or LatinX [16, 18], identified
as a member of the LGBTQ community or MSM [23, 34,
37], identified as Black MSM [26, 35], were of older age
[19, 38], were economically disadvantaged [22, 24, 28], or
those who reported substance use [21, 25, 30]. Of the other
nine studies that reported participant data (e.g., excluding
the two studies that used data provided by Ryan White clin-
ics), seven included varying levels of representation across
genders, sexual orientations, races, ethnicities, and other
demographic factors [15, 17, 20, 29, 31, 32, 36]. Two did
not provide a demographic overview of the study sample
[27, 33].

Themes included impacts on retention and engagement
in HIV healthcare services, challenges in filling or obtain-
ing ART prescriptions, and changes in viral suppression
rates. Table 4 provides a summary of the relevant findings
of each article, organized by study sample characteristics.
Supplementary Table 3 provides a more thorough database
of specific findings and statistical tests, as they relate to the
research questions of this systematic review.

Retention and engagement in HIV healthcare
services

Studies revealed decreased and missed HIV healthcare visits
[18, 22,25, 29, 35, 37, 38], cancellation of visits by health-
care providers [18, 22, 25, 35], changes in and difficulty
accessing medical care [17, 21, 34], decreased confidence
or ability to manage HIV care [30, 36], and an inability to
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access other support services such as social workers [18, 36].
These findings primarily came from participant-reported
cross-sectional data and included studies conducted at the
national level and from all four geographic regions. The
percentage of studies reporting decreased or missed HIV
healthcare visits or changes in PWH’s ability to attend visits
ranged from 6% [22] to as high as 46% [38]. In the south-
ern region, six of the seven studies that included quantita-
tive data on HIV healthcare visits and challenges with care
reported less than 20% of study participants had missed a
scheduled HIV healthcare visit, did not complete a visit, or
had challenges getting care [19-22, 25, 31]. Two studies
conducted in the midwest region had similar findings, with
13.5% of participants in one study reporting changes or loss
in medical care [17] and 21% of scheduled HIV clinic visits
in another study missed by patients [29]. Three studies in
total—one each from the western, northeastern, and south-
ern regions—reported missed or cancelled visits in approxi-
mately 45% of study participants [18, 35, 38]. Two of these
studies were conducted in minority populations [18, 35].
Participants in three studies—two from the southern
region and one from the northeastern region—reported hav-
ing visits cancelled by their healthcare provider, ranging
from 45% [25] to nearly 70% of respondents [18]. Several
studies also captured PWH who themselves had cancelled or
avoided healthcare due to the COVID-19 pandemic, includ-
ing due to fear of contracting SARS-CoV-2, the virus that
causes COVID-19 disease [16, 18, 35]. The percentage of
respondents who reported cancelling/avoiding medical care
due to the pandemic ranged from 18% [16] to 45% [35].
Two studies from the western region found no changes
in HIV healthcare visits when comparing time periods
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Table 4 Summary of Evidence by Study Sample Characteristics

Reference Region' Summary of Findings Relevant to Research Question

HIV Service Providers

Dawson & National Almost all (99%) Ryan White providers surveyed (n=161) reported currently offering telehealth services,

Kates (2020) compared to only 22% prior to the pandemic. Other services provided included multi-month and mail-
order prescription services. Providers reported increases in new and uninsured patients, reduced frequency
of laboratory visits, and varied impacts on patient retention and ability to meet patients’ healthcare needs.

Qiao et al. South Over half (56%) of Ryan White clinic program reports analyzed (n=27) reported partial interruptions in

(2021)

Minority Race and Ethnicities

Bogart et al. West
(2021)

Chen et al. Midwest
(2021)

El-Nahal etal.  South

(2021)

Ennis et al. South
(2021)

Gwadz et al. Northeast
(2021)

Kalichman et South
al. (2021)

McGinnis et al. National
(2021)

Spinelli et al. West

(2020)

Reported Gender/Sex
El-Nahal et al.  South
(2021)

McGinnis et al. National
(2021)

LGBTQ Community and MSM
McKay et al. National
(2021)

Rhodes et al. South
(2021)

HIV services offered. Clinics reported reducing hours, limiting in-person appointments, stopping home
visits and support groups, using telehealth, and assisting with medication pick-up. The severity of service
interruption did not correspond to the density of C19 cases. Evidence suggested that areas with no HIV
service interruptions had a higher percentage of insured individuals.

Among a sample (n=101) of Black PWH, participants reported cancelling appointments/avoiding care
(18%), inability to get HIV medications (6%), and negative impacts on their HIV care or care for other
health conditions (22%). Participants who reported more disruptions due to the pandemic (e.g., decreased
work, decreased access to transportation) had lower odds of ART adherence.

Among a sample of Black MSM and transgender women enrolled in an existing study, those with HIV
(n=90) interviewed earlier in the pandemic (April-June, 2020) reported no significant difference in access
to ART compared to those interviewed later (June-July, 2020). However, those exposed to interpersonal
violence, who lost insurance, and who experienced a higher financial burden to travel had greater per-
ceived difficulty in getting ART during the pandemic.

Amongst Black PWH enrolled in an HIV clinical cohort, participants reported a significant increase in
visit completion during C19, compared to pre-C19.

Black and Hispanic patients of a community health clinic with HIV or at risk for HIV had lower odds of
completing telehealth visits via video than White and non-Hispanic individuals.

A sample of African American/Black and Latino PWH (n=96) reported cancellations of medical (69.8%)
and social worker appointments (60.4%), avoidance of healthcare facilities (41.7%), and an inability to get
to a pharmacy (13.5%) or their medications (9.4%). Over half reported an increased desire for ART adher-
ence during C19, and 39.5% reported increasing how often they took their ART.

Amongst a sample of African American/Black MSM, those with HIV were significantly more likely than
those without HIV to report cancelling a doctor’s appointment or having an appointment cancelled by a
clinic or doctor.

Percentage of PWH who had virtual visits (=1 visit) in 2019 and 2020 was similar across race (Black,
White) and ethnicity (Hispanic, not Hispanic). While fewer VL tests were completed in 2020, the percent-
age of PWH who had VL measured was similar across race/ethnicities. ART coverage was similar across
race/ethnicities for both years.

In a sample of PWH who attend a safety-net clinic, younger (<35 years) and Black patients had increased
odds of viral nonsuppression both before and during C19.

Amongst women living with HIV enrolled in an HIV clinical cohort, participants reported a significant
increase in visit completion during C19, compared to pre-C19.

Percentage of patients who had virtual visits (= 1 visit) in 2019 and 2020 was similar for men and women.
Women were more likely to have virtual appointments (vs. in-person) and less likely than men to have VL
measured for both years.

LGTBAQ identifying men living with HIV were 55% more likely to report challenges in accessing health-
care during the pandemic than men who reported being HIV-negative.

Among a small cohort of racially and ethnically diverse gay and bisexual MSM and transgender women
living with HIV (n=15), participants did not report interruptions in HIV care, but some did have chal-
lenges accessing other types of medical care. Participants were able to get their HIV medications but
reported challenges in adherence.

MSM living with HIV (n=122) reported decreased access to HIV care and laboratory testing. A smaller
percentage reported challenges with ART access and/or adherence.

Publicly insured patients of a community health clinic with HIV or at risk for HIV had lower odds of
completing telehealth visits via video than those with private insurance.

Percentage of patients with a monthly visit and odds of viral suppression did not change significantly

Sanchez etal.  National

(2020)

Economically Disadvantaged Populations
Ennis et al. South

(2021)

Hickey et al. West

(2021)

when comparing time periods during the pandemic to periods prior to the pandemic among 85 unstably
housed individuals enrolled in a program to address HIV care barriers.
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Table 4 (continued)

Reference Region'

Summary of Findings Relevant to Research Question

Spinelli et al. West
(2020)

Tamargo et al.  South
(2021)

Older Adults

Algarin et al. South
(2020)

Ennis et al. South
(2021)

Nguyen et al. West
(2021)

People Who Use Substances

Genberg etal.  South
(2021)

Hochstatter et ~ Midwest
al. (2020)

Kalichman et South
al. (2020)

In a sample of PWH who attend a safety-net clinic, those who attended via telephone had a reduced odds
for no-show (compared to in-person) during C19. Patients had increased odds of viral nonsuppression
during C19 compared to before C19. Those experiencing homelessness had higher odds of viral nonsup-
pression during C19.

In a cohort of underserved PWH (n=183), only 6% reported missing a clinic visit with an HIV service
provider. A small percentage of PWH also reported avoiding pick up their ART (13.2%) and missing at
least one dose of ART in the past month (8.2%) due to the pandemic.

Of a sample of older adults living with HIV (n=16), all were able to receive their ART. Most individuals
reported little impact on their ability to keep HIV care appointments or maintain contact with their case
manager.

Older patients of a community health clinic with HIV or at risk for HIV had lower odds of completing
telehealth visits via video than younger individuals.

Impacts reported among a sample of older (=50 years of age) PWH (n=100) included inability to attend
healthcare provider appointments (46%) and missed doses of HIV medications (24%). Those who reported
an inability to attend provider appointments had greater odds of missing a dose of their HIV medications.

Among PWID enrolled in a community-based cohort, 130 of 144 PWH reported being on ART. Of those,
86% reported having a 4-week supply and 94% had received information about how to get their medica-
tions during COVID-19 related restrictions.

Percentage of PWH and substance use disorder who missed an ART dose>2 days of the week increased
to 12% during C19, compared to 5% pre-C19. Confidence in one’s ability to keep next appointment with
HIV provider decreased.

Among a cohort of PWH enrolled in an ART study who tested positive for active substance use (n=162),
19% reported missing an appointment with their HIV provider in the last month and 45% of them stated
it was due to C19. 45% reported cancellations by a medical provider. Practicing greater C19 protective
measures was significantly related to inability to access medications or get to a pharmacy.

Samples not restricted to specific characteristics®

Auchus et al. West
(2021)

Campbell etal. South
(2021)

Cooley et al. Midwest
(2021)

El-Nahal etal.  South
(2021)

Ennis et al. South
(2021)

Fadul et al. Midwest
(2021)

McGinnis et al. National
(2021)

The percentage of appointments conducted via telehealth at a primary care clinic increased when compar-
ing 2020 attendance to 2019. Nearly half of all participants (n=202 PWH) preferred in-person appoint-
ments, and nearly a quarter reported being more likely to attend in-person (vs. virtual) visits.

There was a 25% increase during C19 in the number of messages exchanged using a mobile health inter-
vention that provides health services to PWH. The mean member-sent and provider-sent message rate both
increased significantly during C19 compared to pre-C19. The most common C19 related message topic
was care coordination.

PWH (n=133) reported greater impacts of the pandemic on medical access than those without HIV
(n=54) amongst a sample of individuals who had previously been enrolled in research studies.

Amongst a sample of PWH enrolled in an HIV clinical cohort, participants reported a significant increase
in visit completion during C19, compared to pre-C19.

Nearly all patients of a community health clinic with HIV or at risk for HIV completed scheduled tele-
health visits via video. The odds of completing a video telehealth visit did not differ between PWH and
those without HIV.

Only 21% of scheduled visits were missed at an HIV clinic, and over a third of established patient visits
(n=1,167) were telemedicine visits (vs. in-person). The percentage of telemedicine vs. in-person visits
did not differ within race, ethnicity, age, or gender categories. Higher VS rates were identified in those
who attended visits via telehealth vs. in-person. There was a decrease in medical visit frequency and an
increase in gaps in care.

The number of virtual visits for all PWH enrolled in the Veterans Aging Cohort Study (n=27,674)

with >1 visit in 2019 or 2020 increased from 27% in 2019 to 64% in 2020. Nearly all these visits were
conducted by telephone (vs. video). The percentage of patients who had their VL measured decreased in
2020; the percentage taking ART was similar for both years.
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Table 4 (continued)

Reference Region' Summary of Findings Relevant to Research Question

Sorbera et at. Northeast In a sample of 211 PWH at a primary care clinic, no significant change was identified in the percentage

(2021) virally suppressed or with an undetectable viral load, when comparing a period during C19 to pre-C19.
The percentage with CD4 cell counts >200 cells/mm? decreased from 92.6-78.3%.

Wion & Miller National In general, participants (n=85 PWH) recruited via social media reported moderate to high confidence that

(2021) they could contact their HIV provider or pharmacy, if required. Decreases were reported in access to social

support groups and overall HIV self-management, when comparing during to pre-pandemic.

1Regions used in CDC’s National HIV Surveillance System: Northeast (NE): CT, ME, MA, NH, NJ, NY, PA, RI, VT; Midwest (MW): IL, IN,
1A, KS, MI, MN, MO, NE, ND, OH, SD, WI; South (S): AL, AR, DE, DC, FL, GA, KY, LA, MD, MS, NC, OK, SC, TN, TX, VA, WV, West

(W): AK, AZ, CA, CO, HI, ID, MT, NV, NM, OR, UT, WA, WY

Includes studies that used participant data from HIV clinics or from other cohorts or interventions not limited by other demographic variables
(e.g., not limited to MSM, certain race/ethnicities, etc.). Several studies listed in this section are also listed elsewhere in the table as the authors

report results in aggregate and by selected demographic categories

HIV-Human Immunodeficiency Virus, PWH-people living with HIV, ART-antiretroviral therapy, MSM-men who have sex with men, C19-

COVID-19, VL-viral load, VS-viral suppression

during the pandemic to time periods previous to the pan-
demic [24, 28]. For example, Hickey et al. (2021) found no
significant difference when comparing the mean number of
visits per month. Additionally, one retrospective review of
patient data from the southern region found a statistically
significant increase in visit completion during the pan-
demic (either in-person or telehealth) [20]. This included an
increase in the percentage of women and Black patients who
completed visits, which was attributed in part to the increase
in telehealth [20]. Ryan White providers reported anecdotal
reductions in “no show” appointments and improved access
to “hard to reach populations,” which many attributed to the
increased use and availability of telehealth [9].

Telehealth, along with the use of other technologies,
helped to ensure continued access to HIV services during
the pandemic. There were increases in the number of clin-
ics that offered telemedicine services and the percentage of
appointments conducted via telemedicine, when compar-
ing time periods before the pandemic to those during the
pandemic [9, 15, 20, 27]. For example, one San Francisco
HIV clinic conducted 86.9% of all appointments by tele-
health from March to June 2020, compared to 5.3% from
October 2019 to March 2020 [27]. Another technology that
helped increase engagement during the pandemic included
a mobile health intervention known as PositiveLinks that
allowed sharing of messages between HIV providers and
their patients [33].

Several studies that compared the impacts of COVID-
19 within certain populations identified disparities in
access to and engagement with healthcare services. Three
studies found differences in the ability to engage with or
access healthcare providers when comparing individuals
with vs. without HIV [17, 34, 35], including in a popula-
tion of Black/African American MSM [35] and amongst
men who identified as LGBTQ [34]. For example, McKay
et al., in a national study of members of the LGBTQ com-
munity, found that HIV positive men were 55% more likely

to report challenges in accessing healthcare compared
to HIV negative men [34]. Another study found dispari-
ties when comparing Black and LatinX patients to White
patients, whom they found had a lower odds of completing
video telehealth visits (vs. phone only) [31]. This study also
found lower odds of completing video visits amongst older
adults (compared to younger) and those on public insurance
(compared to private)[31]. Another study found that ability
to attend appointments via telephone, rather than in-person,
improved the odds of visit completion amongst PWH who
attended a safety-net clinic in California [28].

Disparities in which providers were impacted by COVID-
19 related disruptions were also noted. Qiao et al. (2021)
found evidence that less HIV service interruptions may have
occurred in geographic areas with a higher percentage of
insured individuals. Importantly, existing community-based
interventions to improve HIV care engagement helped to
ensure continuity of care during the pandemic, including for
vulnerable communities such as those experiencing unsta-
ble housing [24, 28, 33].

Patient and provider perspectives on and challenges
around the use of telehealth varied. Patient-reported advan-
tages of telemedicine included that it was convenient [18,
27] and was safer as it reduced opportunity for SARS-
CoV-2 transmission [27]. Disadvantages included lack of
access to technology and technical challenges [18, 23, 27],
unfamiliarity with using video platforms [27], and lack of
human connection with the HIV service provider [18, 27].
Barriers around the use of telemedicine from the provider
perspective included lack of patient access to technology [9,
29], challenges with reimbursement [9], and lack of clarity
around telemedicine documentation and on which patients
met criteria for the use of telemedicine [29]. Workarounds
to these barriers included the designation of “telehealth
champions”, the use of templates to guide workflows, and
the use of telephone visits instead of video [29], as well as
providing patients’ access to phone cards or data plans [9].
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Challenges in filling or obtaining ART prescriptions

Studies also identified participants who reported having
difficulties filling or obtaining their ART prescriptions and
included a national study as well as studies from the south-
ern, northeastern, midwestern, and western regions [16, 18,
22, 25, 26, 37]. These percentages ranged from between
approximately 6-22% of respondents living with HIV [16,
18, 22, 25, 26, 37]. The largest percentage of individuals
who reported difficulties in accessing ART was found in a
sample of Black MSM and transgender women living in
Chicago [26]. Studies also captured participant-reported
missed ART doses [18, 22, 23, 30, 38]. For example, one
study of PWH who reported alcohol/drug use found that
12% missed 2 or more ART doses during the week, com-
pared to 5% before the pandemic [30]. The largest percent-
age of participants who reported missing ART doses was
found in a cross-sectional survey of older adults (> 50 years
of age) living with HIV, where 24% reported missing a dose
[38]. Some of the reported reasons for missing ART doses in
the literature included forgetting to take doses [38], disrup-
tions in regular routines [23], and inability to get a prescrip-
tion or get to a pharmacy [18, 25, 37]. Studies that assessed
ART adherence or coverage identified only small decreases
when comparing time periods during the pandemic to before
the pandemic [15, 18, 37]. One study reported increased
adherence to ART due to heightened fears of participant’s
increased risk of COVID-19-related morbidity and mortal-
ity as a PWH [18].

Disparities were also noted in those who experienced
interruptions in their ART regimen, and were particularly
pronounced in individuals who experienced greater COVID-
19 related impacts on their ability to work or travel [16,
26], were unable to attend healthcare appointments [38],
or practiced stricter COVID-19 protective measures [25].
For example, Bogart et al. (2021) found that HIV patients
who had experienced COVID-19 related disruptions to their
employment, ability to pay rent, and ability to use public
transportation had a 41% reduction in their odds of ART
adherence. Kalichman et al. (2020) found that those who
followed stricter COVID-19 protective measures reported
more difficulty in getting their medications. One study also
found that those who had been exposed to greater interper-
sonal violence also reported greater difficulties in obtaining
their ART medications [26].

Providers took several measures to improve ART adher-
ence during the pandemic. Some of these measures included
extended or multi-month refills, mail-order pharmacy, and
assistance with prescription pick-up [9, 29, 39], reaching
out to patients on how to refill medications during COVID-
19-related lockdowns [21], and regular adherence assess-
ments by pharmacists [32].
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Changes in viral suppression rates

Very few studies reported data on changes in viral suppres-
sion rates, when comparing time periods during the pan-
demic to periods before the pandemic. For the four studies
that did, three found no significant difference in either the
odds of viral suppression [24] or the proportion with viral
suppression [15, 32]. Importantly, one of these studies was
conducted on unhoused individuals who had access to a
“low-barrier, high intensity HIV primary care program”,
which likely mitigated the impact of the pandemic in this
population [24]. However, while the percentage of those
virally suppressed in this population did not change signifi-
cantly during the pandemic (47%) vs. pre-pandemic (48%),
rates were inadequate in both time periods [24]. Only one
study found an increase in the odds of viral non-suppression
when comparing the time periods [28]. This study also found
higher odds of viral non-suppression in those experiencing
homelessness during the pandemic compared to before the
pandemic [28]. One study that compared viral suppression
rates for those who attended visits via telephone vs. in-per-
son during the pandemic found higher rates in those who
could attend via telehealth [29].

DISCUSSION

This systematic review highlights how the COVID-19 pan-
demic has impacted retention and engagement in HIV ser-
vices, ART adherence, and viral suppression rates for PWH
in the U.S. Articles were identified from all four CDC HIV
Surveillance System regions and indicate varying impacts
of the pandemic within and across these regions. In the
southern region, which has some of the highest rates of HIV
diagnoses per 100,000 people [14], four of the studies iden-
tified in this review found minimal to no negative impacts
on retention or engagement in healthcare services and medi-
cation adherence, and included studies conducted within
older PWH [19], people who inject drugs [21], underserved
populations [22], and an existing HIV cohort [20]. How-
ever, two studies found larger impacts on ability to attend
HIV care appointments, including in Black MSM [35] and
in people who were actively using substances [25]. Stud-
ies from the western, northeast, and midwest regions found
some impacts within these areas, but again these differed by
the city/state, how the participants were recruited, and how
impacts within these areas were measured. Importantly,
eleven studies identified disparities, such as by HIV sta-
tus, race/ethnicity, age, income, housing status, and access
to video telehealth, in those that were most impacted by
COVID-19 related interruptions, and these disparities were
found in studies from all but the northeastern region.
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This review identified only four articles that compare
pre-pandemic viral suppression rates to time periods during
the pandemic. This may be due to the fact that impacts on
viral suppression rates may take more time to appear clini-
cally and be reported in the literature than the timeframe
covered by this systematic review. While three of the studies
that did look at changes in viral suppression rates found no
significant changes [15, 24, 32], one did find a significant
increase in the odds of viral nonsuppression after the ini-
tiation of shelter-in-place orders within PWH who utilize
a safety-net clinic [28]. Data on changes in viral suppres-
sion rates, in addition to participant-reported incidences of
missed or cancelled visits and challenges accessing ART,
will be important to fully understanding the impacts of the
pandemic on the long-term health of PWH. Additionally,
data on HIV transmission rates will provide evidence as
to whether pandemic-related changes in viral suppression
rates led to increased disease transmission. This review also
identified only two studies that addressed changes in visit
frequency [24, 29], likely because most studies were con-
ducted in the first year of the pandemic. Additional research
looking at changes in the chronicity and frequency of visits
during the duration of the pandemic will also be critical to
fully understanding its impacts.

As the U.S. continues to experience waves of COVID-19
outbreaks, it will be critical that HIV providers, health sys-
tems, and policy makers understand the additional burdens
that the pandemic puts on PWH. For example, syndemic
health problems in PWH, such as substance use, mental
health disorders, and malnutrition, coupled with the addi-
tional challenges introduced by the pandemic, put them at
increased risk for adverse outcomes related to the pandemic
[40]. Additionally, several studies in this review found that
specific communities, including those experiencing home-
lessness [28], with substance use disorders [25, 30], who are
of minority race/ethnicity [16, 18], MSM [23, 37], or who
use public insurance or lost health insurance [26, 31], have
suffered interruptions in HIV services during the pandemic.
This is particularly concerning as those who experience
social inequality, stigma, racism, and discrimination have
been disproportionately impacted by the pandemic, and
interruptions in HIV treatment may make them more sus-
ceptible to COVID-19 related morbidity and mortality [41].

Several adaptations in care models for PWH, including
telemedicine, messaging applications, and mail order phar-
macy, were highlighted in this review and have been critical
interventions to ensure continuity of care during the pan-
demic. This is supported by several studies in this review
which highlighted minimal impacts on retention/engage-
ment in care and medication adherence. However, there
are severe disparities in which communities have access to
the resources needed to utilize telemedicine. For example,

one study found that 41% of Medicare beneficiaries lacked
access to a computer, 40.9% lacked access to a smartphone
with a wireless data plan, and access was lower in Black
and Hispanic populations, the elderly, and those on Med-
icaid [42]. Additionally, lack of human connection, lack of
knowledge on how to use telemedicine, and increased risk
for disclosure of personal information similarly indicate that
telemedicine is not a panacea to replace in-person visits. It
is critical that HIV service providers implement diverse and
flexible strategies that are cognizant of the resources avail-
able to and comfort of their patients and that help ensure
access to services as the country continues to confront the
COVID-19 crisis. This will be particularly important due
to the protracted nature of this pandemic, with ebbs and
flows in hospitalization rates (and subsequent triggering
of changes in clinic operating status) and in the economic
impacts on communities which may limit access to or use
of care. Furthermore, health systems must learn from their
experiences providing care to these populations during this
health emergency and incorporate them into preparedness
plans to help ensure continued access to services during
future public health emergencies.

This review is subject to several limitations. First, there
remains the possibility that we omitted important and rel-
evant articles. Second, the studies identified in this review
relied primarily on patient reported interruptions in HIV
services rather than clinical (e.g., viral suppression rates) or
other data sources (e.g., clinic visit numbers). This increases
the risk for bias (specifically, selection and recall bias) and
decreases the generalizability of the data. Eleven studies
also used data from patients previously or currently enrolled
in studies or interventions, and these individuals may be
systematically different than those who are not currently
enrolled in a study. Additionally, the care received through
these studies or interventions may not be representative of
the standard or care experienced by other PWH across the
U.S. Third, due to the protracted nature of the pandemic and
the changing case numbers and subsequent impact on health
systems, patient responses may have been only applicable
to certain time periods within the pandemic. For example,
this review was conducted prior to the emergence of the
Omicron SARS-CoV-2 variant, which caused significant
impacts on healthcare systems across the U.S. Differences
in state responses (such as stay-at-home orders), as well as
adaptations in service delivery by HIV clinics made early
in the pandemic, may have also influenced which regions
and populations were impacted. Finally, this review only
included studies conducted in the U.S., and thus the results
may not be generalizable to other countries.

However, there are several strengths of this study as well.
First, the review adhered to rigorous PRISMA standards
and was aided by an information specialist. Second, to our
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knowledge, this is the first systematic review that synthe-
sizes data on pandemic-related impacts on HIV healthcare
services in the U.S. We believe that this review provides an
important snapshot of the impacts of the pandemic thus far
on PWH, the challenges they have faced, and the changes
providers have made to help ensure continued access to
services.

Conclusions

This review suggests that COVID-19 has had varying
impacts on HIV healthcare service delivery within and
across CDC regions, and innovations in care delivery have
been critical. Evidence also indicates that these innovations
may improve access to and use of these services and should
be maintained post-pandemic. Importantly, disparities were
found to exist within certain communities in the magni-
tude of the impacts of the pandemic on HIV healthcare ser-
vices that could lead to increased morbidity and mortality.
It is critical that HIV service providers and health systems
understand barriers faced by these communities and imple-
ment policy and practice changes that help ensure improved
and continued access to care. Additional research will also
be critical to better understand the impacts of interruptions
in care on viral suppression rates. Disease surveillance will
also help identify any impacts on HIV transmission rates.
Finally, integrating these lessons learned into emergency
preparedness plans will help reduce the impacts of future
public health emergencies on the availability of services for
PWH.
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