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Abstract
Access to care is essential for people with HIV (PWH) but may have been affected during the COVID-19 pandemic. We 
conducted a retrospective cross-sectional study of adult PWH receiving care in a large southeastern comprehensive care clinic 
in the United States. Patients in care between January 1, 2017, and July 30, 2020, were included. Race/ethnicity, sex, HIV-1 
RNA, CD4 + lymphocyte count were included as baseline covariates. Outcomes included clinic attendance, receipt of HIV-1 
RNA PCR testing, and virologic suppression (HIV-1 RNA < 200 copies/mL); outpatient encounters included new patient 
encounters, follow-up visits, and mental health encounters. Total medical encounters, including telemedicine, decreased 
by 827 visits (33%) when comparing the second quarters of 2019 and 2020. New patient encounters decreased by 23.5% 
from 81 to 62 during this period. The second quarter of 2020 saw the lowest number of new patient visits since 2017. HIV-1 
RNA testing and the proportion of patients with virologic suppression decreased during the pandemic (p < 0.001 for both). 
Total mental health encounters, on the other hand, increased by 14% during April-June 2020 compared to April-June 2019. 
Mental health electronic communications increased by 60% from 312 to 500 during the same period, with a 20% increase 
in medication refills. The COVID-19 pandemic affected outpatient visits, viral load surveillance, and virologic suppression 
but led to an increase in mental health encounters in a comprehensive care clinic setting.
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Introduction

COVID-19 has been an ongoing threat to global health 
since it was first recognized in December 2019 [1, 2]. The 
COVID-19 pandemic has affected our health care system 
at the national and local levels and has brought light to dis-
parities within medicine and public health. As shelter-in-
place orders were issued to mitigate spread, the COVID-19 
pandemic also affected our economy and mental health as 
people were unemployed or underemployed and anxiety 

increased due to social isolation [3]. This has also burdened 
the healthcare system and led to delays in preventative health 
care [4]. Importantly, the pandemic has exposed health dis-
parities in African American, Hispanic, and economically 
disadvantaged communities that have been disproportion-
ately affected by the COVID-19 pandemic [3, 5, 6].

Linkage to care and sustained retention is essential for 
people with HIV (PWH) [7]. Sustained retention in care is 
associated with improved outcomes and durable viral load 
suppression [8]. While the use of telehealth has been encour-
aged by the Health Resources and Services Administration 
(HRSA) Ryan White Program during the COVID-19 pan-
demic, this remains difficult for many PWH, as access to 
technology can be limited [9, 10]. As a result, the COVID-
19 pandemic has caused decreased access to antiretroviral 
therapy for some PWH as well as decreased access to HIV 
prevention services including testing and pre-exposure 
prophylaxis, which will have long-lasting effects on the End-
ing the HIV Epidemic initiative by the Department of Health 
and Human Services [11, 12]. The COVID-19 pandemic has 
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highlighted disparities in regards to linkage to care, access to 
ART, and race/ethnicity within the HIV community [13, 14].

Prior mathematical models have shown the devastating 
impact that interruptions in care due to COVID-19 can have 
on mortality for PWH [15, 16]. However, few studies have 
evaluated the real-time impact of the COVID-19 pandemic 
on the HIV continuum of care in a comprehensive care clinic 
setting. Furthermore, these studies were not coupled with the 
evaluation of the mental health needs of PWH over the same 
study period. We assessed the impact that the COVID-19 
pandemic has had on the HIV care continuum by evaluating 
new patient visits, mental health appointments, return visits, 
and viral load suppression at a large, urban HIV clinic in the 
southeastern US.

Methods

Study Population

We conducted a retrospective observational cross-sectional 
study of PWH > 18 years old receiving care at the Vanderbilt 
Comprehensive Care Clinic (VCCC), which is an outpatient 
clinic affiliated with Vanderbilt University Medical Center 
in Nashville, TN. The clinic provides HIV care throughout 
Middle Tennessee to more than 3780 patients annually. Pro-
viders serve as the primary care provider for the majority of 
our patients. The patient population is 49% Caucasian, 43% 
African American and 7% Hispanic; 53% are economically 
disadvantaged, defined as an income of fewer than 20,000 
dollars per year. Tennessee’s stay-at-home order went into 
effect on March 31, 2020, and expired on April 30, 2020, 
and we hypothesized that care outcomes would be most 
impacted during this period. Nonetheless, during that time, 
the VCCC worked to increase telehealth services to meet 
the medical and mental health needs of its patients. Tel-
emedicine appointments were made available to all patients 
on March 17, 2020, using the institution’s approved video 
conferencing software. If video conferencing was unavail-
able, then a telephone encounter was offered instead. The 
clinic remained open during the pandemic with at least one 
provider available for face-to-face encounters. All providers 
returned to in-person visits by July 27, 2020.

Data Collection and Analysis

We systematically extracted and validated all laboratory and 
clinical data from the electronic medical record. Patients 
were included if they had at least one medical visit at the 
VCCC between January 1, 2017, and June 30, 2020. Follow-
up was censored at death or at the end of the study period. 
Race/ethnicity (coded as white non-Hispanic, African Amer-
ican non-Hispanic, other non-Hispanic, and Hispanic) and 

sex at birth (coded as female or male) were included as risk 
factors of interest, given the disparate COVID-19 outcomes 
by these characteristics to date [6, 17]. Outcomes assessed 
in each quarter were binary (coded as present or not), and 
were defined as: (1) attendance at primary care and specialty 
outpatient clinic visits (including new-patient visits, follow-
up HIV/primary care visits, nutrition visits, and mental 
health encounters), (2) receipt of HIV-1 RNA PCR testing, 
(3) viral suppression (HIV-1 RNA < 200 copies/mL). These 
variables were chosen to assess the HIV Care Continuum 
which encompasses a series of HIV-care-related steps from 
diagnosis to linkage and retention in care to viral suppres-
sion [18–20]. These data were systematically abstracted 
by data managers for the VCCC. Data from the Electronic 
Medical Record are stored in the Clarity  Database© and then 
extracted using Microsoft SQL Server Management Studio 
 17©. Statistical analysis was performed in GraphPad Prism. 
Temporal trends and year-to-year changes in the frequency, 
percentages, and proportions of outcomes were described in 
the cohort, stratified by baseline risk factors. We compared 
outcomes in the second quarter of each calendar year in the 
three years before the pandemic and in 2020. For several 
comparisons, we chose to compare the second quarter of 
multiple calendar years to account for secular trends across 
similar calendar periods year-on-year and assess the impact 
of the COVID-19 pandemic on care in our clinic during its 
likely maximal effect, as the COVID-19 state-of-emergency 
was declared in Nashville just before the second quarter of 
2020. Differences in the proportions of patients with viral 
load testing/suppression by time periods were assessed using 
chi-square tests; note that these analyses did not account for 
the correlation between measurements taken from the same 
individual during time periods. The study was approved 
by the Institutional Review Board of Vanderbilt University 
Medical Center.

Results

There were 1686 medical encounters in the second quarter 
(April to June) of 2020 compared to 2468, 2560, and 2513 
in the second quarters of 2017, 2018, and 2019, respectively. 
The total number of medical encounters decreased by 827 
visits (33%), including telemedicine, when comparing the 
second quarter of 2019 to 2020 (Fig. 1). There were simi-
lar trends when stratified by sex (Fig. 1) and race/ethnicity 
(Fig. 1); the second quarter of 2020 showed a similar pattern 
of decreases in visits by sex and race compared to the sec-
ond quarter of prior years (2017, 2018, 2019). Compared to 
other groups, the VCCC has a smaller fraction of Hispanic 
and other races, and these visits declined by 23% (Fig. 1). 
New-patient encounters in the second quarter decreased by 
23.5% from 2019 to 2020. Compared to all prior quarters 
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from 2017 to the present, the second quarter of 2020 saw the 
lowest number of new-patient encounters (Data not shown).

Total mental health encounters increased by 14% from 
the second quarter of 2019 to 2020. Mental health telemedi-
cine encounters increased from 2 to 287 while the number 
of office visits decreased by 73% from 577 to 158 (Fig. 2). 
The number of mental health communications (as defined by 
any formal or informal documentation by the mental health 
provider in the patient’s electronic record) increased by 60% 
from 312 to 500 during the same time period (Fig. 2). Patient 
mental health messages (as defined by electronic messag-
ing between the patient and the mental health provider) 
increased by 67% from 254 to 423 (Fig. 2). Medication 

refills by mental health providers increased by 20% from 
514 to 618 (Fig. 2).

Viral Load Testing and Suppression

From July 2018 to July 2019, 114 of 3,621 patients (3.1%) 
had an outpatient encounter but did not have an HIV-1 RNA 
PCR obtained. From July 2019 to July 2020, 157 of 3682 
patients (4.3%) had an outpatient encounter but did not have 
an HIV-1 RNA PCR obtained. Nevertheless, viral suppres-
sion was similar when comparing the 12-month periods of 
2018–2019 and 2019–2020 (88.2% and 88.1%, respectively; 
p = 0.92). However, HIV-1 RNA PCR testing and propor-
tions of patients with viral suppression decreased when com-
paring July to December of 2019, immediately preceding 
the initial wave of the pandemic, with January to June of 
2020, the one including the initial wave (p < 0.001 for both). 
Of the 3,171 patients with an outpatient visit from July to 
December 2019, 2902 (91.5%) had an HIV-1 RNA PCR test 
and 2644 (83.4%, or 91.1% of those tested) were virally sup-
pressed (Fig. 3). In comparison, of the 2736 patients with 
an outpatient visit from January to June 2020, 2267 (82.9%) 
had an HIV-1 RNA PCR test and 2104 (76.9%, or 92.8% 
of those tested) were virally suppressed (Fig. 3). Note that 
among those who were tested, the proportion with viral sup-
pression slightly increased from July to December 2019 to 
January-June 2020 (p = 0.03).

Discussion

Our study demonstrated that the number of outpatient med-
ical encounters among a population of clinically engaged 
PWH decreased while the number of mental health encoun-
ters increased during the initial wave of the COVID-19 pan-
demic compared to prior years. New patient appointments 
also decreased during the study period. Our study also found 
that the proportion of patients without a documented HIV-1 
RNA level also increased. These findings provide real-time 
data showing the impact of the COVID-19 pandemic on HIV 
care in a large, southeastern HIV clinic.

During our study period, the number of outpatient medi-
cal encounters, including new patient visits, decreased while 
the number of mental health encounters increased. Prior 
investigations have shown that the COVID-19 pandemic 
led to clinic closures or interruption in care, with one study 
demonstrating 82% of clinics in South Carolina were par-
tially closed or completely closed, which likely accounts for 
the decreased number of outpatient encounters that we iden-
tified [21]. Patients whose appointments were re-scheduled 
were more likely to have an HIV-1 RNA < 20 copies/mL 
compared to those who had a virtual or in-person visit [22]. 
This suggests that providers may have prioritized patients 

Fig. 1  Total patient encounters decreased in 2020 compared to the 
identical quarter in 2019. Total second-quarter medical encounters 
each calendar year stratified by sex and race
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Fig. 2  Total number of mental health encounters in the second quar-
ters of 2019 and 2020. Mental health encounters from April to June 
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who had uncontrolled HIV or were at higher risk of being 
lost to follow-up for more frequent and direct contact dur-
ing the pandemic. While our study demonstrated a decrease 
in the number of new patient visits, a survey administered 
to Ryan White Providers revealed that 30% of respondents 
reported an increase in the number of new patients [23]. 
The decrease in new patient appointments at our clinic may 
be attributed to decreased HIV testing in the community or 
fewer people moving to our urban area.

Importantly, the number of mental health encounters 
increased during our study period. It has previously been 
described that incident stressful events negatively affect 
medication adherence and virologic suppression among 
PWH [24]. In our clinic, the psychiatric team contacted 
patients 2 weeks in advance of their scheduled appointment 
to convert the visit to a telemedicine or telephone visit to 
ensure that the technology worked properly and that the 
patient had access to the technology necessary. Our behav-
ioral health consultant (BHC) extended their services by 
providing wellness calls to patients identified by their pri-
mary care provider (PCP) to be at risk of isolation or men-
tal distress during the pandemic. The BHC was also avail-
able to connect into a telemedicine or telephone visit if an 
immediate or urgent need was identified by the PCP during 
a telehealth visit. Given the stress of a global pandemic lead-
ing to economic and housing instability compounded with 
increased prevalence of mental illness among PWH [25], 
HIV clinics should continue to prioritize mental health by 
increasing access to mental health providers as our patients 
are likely to experience heightened pandemic-related anxi-
ety, relapse of substance use disorders, and other mental 
health disorders related to the COVID-19 pandemic [26].

Lastly, our study revealed that fewer patients had an 
HIV-1 RNA level obtained during the study period. This 
is likely attributable to increased utilization of telehealth, 

patient desire to minimize the risk of COVID-19 expo-
sure, and decreased ability to provide testing due to staff-
ing shortages [23]. This is supported by a survey of 1051 
US men who have sex with men (MSM) in which 18.8% 
reported decreased access to HIV testing; 5.6% of individ-
uals reported trouble getting an HIV test [27, 28]. Reduc-
tions in HIV testing leads to a delay in HIV diagnosis and 
engagement in care; therefore, healthcare providers across 
all specialties must be especially attuned to offering HIV 
screening to their patients.

There are limitations to our study. First, it is an obser-
vational study and there could have been unmeasured con-
founders. Second, this was a single-site study in Nashville, 
Tennessee, and may not be generalizable to other popula-
tions of PWH. Third, we have limited longitudinal data 
and it will be important to continue to collect data on the 
mental health implications as the pandemic continues.

In conclusion, our study showed that the COVID-19 
pandemic led to fewer outpatient encounters, including 
new patient appointments, decreased HIV-1 RNA testing, 
but an increase in mental health encounters. Therefore, 
steps should be taken to link and retain patients in care and 
increase access to mental health providers as the COVID-
19 pandemic continues.
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