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Abstract

The COVID-19 pandemic has the potential to disrupt HIV prevention services. We conducted an electronic health record
analysis of PrEP, HIV, and STI visits at eight sexual health clinics in Arkansas, Missouri, and Oklahoma during the onset
of the pandemic (March 1, 2020 to June 30, 2020) and compared the data with pre-pandemic (March 1, 2019 to June 30,
2019) volumes. Our data revealed a significant increase in the proportion of male PrEP visits during the pandemic compared
to the pre-pandemic period, with the majority provided via telehealth/telePrEP. Overall, HIV and STTI testing significantly
decreased during the pandemic period.
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Resumen

La pandemia del COVID-19 tiene el potencial de interrumpir los servicios de prevencion del VIH. Conducimos un analisis
electrénico de expedientes de salud sobre visitas para la PrEP, el VIH, e ITS en ocho diferentes clinicas de salud sexual en
Arkansas, Misuri y Oklahoma durante el inicio de la pandemia (1 de marzo de 2020 hasta 30 de junio de 2020) y comparamos
esos datos con los indices previos a la pandemia (1 de marzo de 2019 hasta 30 de junio de 2019). Nuestros datos revelaron un
aumento significativo en la proporcién de visitas para la PrEP por personas masculinas durante la pandemia, comparado al
periodo previo a la pandemia, con la mayoria de citas conducidas mediante la telemedicina/telePrEP. En general, las pruebas
de VIH e ITS disminuyeron significativamente durante el periodo de la pandemia.

Introduction

The COVID-19 pandemic has the potential to negatively
impact engagement with HIV prevention and care services
across the United States (US) [1-3]. However, the impact
may be particularly detrimental to lower resourced areas of
the country, like states in the US South, which are already
falling behind in meeting the Ending the HIV Epidemic: A
Plan for America (EHE) goal of reducing HIV diagnoses by
90% within the next decade [4, 5]. More specifically, seven
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states including those with high rates of rural HIV and STI
infection: Alabama, Arkansas, Kentucky, Mississippi, Mis-
souri, Oklahoma, and South Carolina, have been listed as
high priority states in addition to 48 US counties identified
as “hotspots” where more than 50% of the total new HIV
diagnoses occurred from 2016 to 2017 [5]. Understanding
how HIV prevention and care services in these geographical
areas have been impacted by the COVID-19 pandemic is
especially significant given the already strained and eroding
HIV/AIDS and health care safety-net system [1].

Although the literature is limited, emerging research sug-
gests that the COVID-19 pandemic, and subsequent state
and/or local orders and restrictions, may impose both indi-
vidual and structural level barriers to engaging with and
accessing HIV prevention and care. For example, a recent
cross-sectional survey of Australian men who have sex with
men (MSM) found that 25% of daily PrEP users stopped
taking PrEP during COVID-19 pandemic shelter-in-place
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orders, with only a small proportion of users switching from
daily PrEP to on-demand PrEP use [6]. In a study presented
at the AIDS Conference 2020, roughly one-third of PrEP
users who were under shelter-in-place orders stopped taking
PrEP during the onset of the pandemic, citing low perceived
HIV risk [7]. Another study, conducted at one of the largest
PrEP-providing community health centers in New England
(Boston, MA) found that from January to April 2020, the
over 3500 PrEP-using patients had decreased by 18%, PrEP
initiation decreased by 72%, STI and HIV testing decreased
by 85%, and lapses in PrEP prescription refills increased by
191%, with prescription lapse rates higher among non-white
PrEP users [8].

Research on the trajectories of PrEP behaviors among
PrEP-users prior to and during the onset of the COVID-
19 pandemic highlight how changes in sexual behavior and
access to care may also influence PrEP discontinuation
and uptake. In a cohort study of MSM in the US South,
9% reported they had discontinued PrEP use, with nearly a
quarter reporting difficulties accessing PrEP, HIV testing,
and STI testing during the onset of the pandemic [9]. Lon-
gitudinal analyses indicated significant changes in sexual
behaviors, including significantly decreasing the frequency
of sex with two or more partners, oral and anal sex, and
condomless anal sex from February to April 2020. However,
these behaviors significantly increased from April to June
2020. Conversely, a recent cross-sectional survey of gay,
bisexual, and other MSM found that participants, in general,
did not report reducing the number of sex partners during the
onset of the pandemic, and in fact had significantly increased
the number of sex partners, anal sex partners, and a mar-
ginal increase in the number of condomless anal sex partners
during the onset of the pandemic (February to April 2020)
[10]. These increases in sexual behavior were associated
with increased substance use during this time period [10].

Structural-level factors, including changes in clini-
cal hours and/or conversion from in-person PrEP visits to
telehealth visits, may also impede and/or enhance PrEP
care engagement depending on access to technology. For
instance, many PrEP and HIV care providers reported dra-
matic increases in telehealth visits during the onset of the
COVID-19 pandemic, however, the extent to which tel-
ehealth services for PrEP and HIV care are accessible to
all patients, including vulnerable and underserved patients,
is relatively unknown [1, 3, 7, 8]. Additionally, in order to
reduce structural barriers even some pharmacists and phar-
macies have considered or are engaged in providing PrEP
care to pharmacy clients as PrEP care becomes increasingly
limited during the pandemic [1, 11].

At the onset of the COVID-19 pandemic many state and
county health departments and HIV/STI clinics were called
upon to reallocate efforts of HIV and STI epidemiologists,
disease tracers, and outreach, education, and prevention
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experts to the local COVID-19 response, which may have
direct impact on access to HIV and STI prevention and care.
In fact, the National Association of County and City Health
Officials NACCHO) reported in early April that of the over
3000 county and city health departments surveyed, many
reported reduced or suspended HIV and STI services and
prevention activities, with several reporting they were no
longer starting clients on PrEP [12]. Further, many local
health authorities were only prioritizing cases of sympto-
matic or confirmed STIs and the contacts of people who
had tested positive, minimizing tracing. Co-managing the
pandemic response effort, in addition to already increasing
STI rates [13], is likely to overburden the local public health
infrastructure, suggesting alternative health care facilities,
including community-based programs and independent
sexual and reproductive health clinics, may play a critical
role in providing HIV prevention care during the pandemic.

The purpose of this study was to explore the number of
pre-exposure prophylaxis (PrEP), HIV testing, and STI test-
ing visits that occurred during the onset of the COVID-19
pandemic among patients attending eight sexual and repro-
ductive health clinics located in three HIV priority states in
the Ending the HIV Epidemic (EHE): A Plan for America:
Arkansas, Missouri, and Oklahoma.

Methods

Patient visit type and prescription data was extracted from
the electronic health record system (EHR) [NextGen®
Healthcare: Irvine, CA] of a multi-state non-profit network
of sexual and reproductive health care clinics providing
care in Arkansas, Missouri, and Oklahoma, with a focus on
male patients who were receiving PrEP care and all patients
receiving HIV and STI testing between March 1, 2019 and
June 30, 2019 (pre-COVID-19 pandemic) and March 1, 2020
and June 30, 2020 (early onset of the COVID-19 pandemic).
Our PrEP analyses focus on male patients as the majority of
PrEP-using patients were assigned male at birth. PrEP-using
patients who were assigned female at birth represented only
15.3% (n=15) and 13% (n=12) of the total number of PrEP
visits in 2019 and 2020, respectively. Given the small num-
ber of female PrEP visits, analyses based on assigned sex at
birth and month did not meet statistical assumptions, with
several cells having less than five patients for comparisons.
Data was tabulated using Tableau® Data Software (Seattle,
WA). We defined a PrEP visit as receiving a new or refill
prescription visit (Truvada® or Descovy®) and/or follow-up
PrEP counseling/testing in-person or via telehealth/telePrEP
visit; HIV testing visit as receiving in-person HIV testing
and counseling; and STI testing visit as receiving in-person
STI testing for chlamydia, gonorrhea, and/or syphilis. Tel-
ehealth for HIV and STI testing was not available during
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either the pre-pandemic or onset COVID-19 pandemic peri-
ods. All telehealth visits for PrEP were provisional and part
of an emergency protocol allowing for medical history to
determine PrEP eligibility for new patients. Existing patients
were allowed to continue without intermediate HIV, STI,
and renal function testing. Subsequent in-person HIV, STI,
and renal function testing are necessary for long-term PrEP
use.

Descriptive statistics were used to describe the frequency
of PrEP visits, HIV testing visits, and STI testing visits in
total and for each month in 2019 and 2020 (March—June).
Additionally, proportions for the number of male patient vis-
its that were PrEP visits and proportions of all patient HIV
and STI testing visits were calculated for both time periods.
Next, two-sample z-tests of proportions were used to calcu-
late differences in the proportion of male PrEP visits and the
proportions of all patient HIV testing visits and STI testing
visits year-over-year (2019/2020) by month (March—June),
and in total during the initial four month period of the
COVID-19 pandemic. Comparison analyses were conducted
using R Statistical Software (Vienna, Austria).

Results

Overall, a total of 80 male PrEP visits were provided during
the first four months of the COVID-19 pandemic (March
1, 2020-June 30, 2020) across eight sexual and reproduc-
tive health clinics in Arkansas, Missouri, and Oklahoma.
Thirteen patient visits (16.3%) were “new” PrEP patients,

with 47 (58.8%) being “established” PrEP patients and 20
(24.9%) being “unknown”. The vast majority of patients
receiving PrEP care during the pandemic were using or pre-
scribed Truvada® for PrEP (81.2%), with 18.8% using or
prescribed Descovy®. Among 83 PrEP visits provided from
March 1, 2019 to June 30, 2019, 26 (31.3%) were “new”
PrEP patients, 37 (44.6%) were “established” PrEP patients,
and 20 (24.1%) were “unknown”. A greater proportion of
PrEP visits in 2019 were among new patients, compared
to 2020 (z=2.07, p=0.04, d=0.36). There were no sig-
nificant differences observed for the proportions of estab-
lished (z=- 1.65, p=0.10, d=0.28) or unknown (z=0,
p=1.0, d=0.02) patients between 2019 and 2020. In 2019
all patients were using or prescribed Truvada® for PrEP.
For both time periods, the majority of PrEP visits were pro-
vided in Oklahoma (2020: 51.3%; 2019: 48.2%), followed
by Missouri (31.2%; 36.1%), and Arkansas (17.5%; 15.7%).
All PrEP visits provided in 2019 were provided in-person
in the clinic. However, 59 (73.8%) PrEP visits provided dur-
ing the onset of the COVID-19 pandemic were provided
via telehealth/telePrEP, telephone and/or video conferenc-
ing with a clinician, with the majority (69.2%) provided to
“established” patients.

Table 1. details the total number of male patient visits, the
proportion of male visits that were PrEP visits, total HIV and
STI testing visits, and total sexual and reproductive health
patient visits. Comparison tests revealed that a significantly
greater proportion of male PrEP visits occurred during the
first four months of the COVID-19 pandemic, compared to
male PrEP visits during the same time period in the previous

Table 1 PrEP, HIV, and STI visits among patients receving care prior to and during the onset of the COVID-19 pandemic

2019 2020 z )4 d
Total male visits Male PrEP visits (%) Total male visits Male PrEP visits (%)
March 435 18 (4.1) 280 25(8.9) —-247 0.014 0.20
April 436 22 (5.1) 168 19 (11.3) —-2.56 0.01 0.23
May 424 28 (6.6) 223 14 (6.3) 0 1.0 0.01
June 413 15 (3.6) 246 22 (8.9) —-2.69 0.007 0.22
Total 1708 83 (4.9) 917 80 (8.7) -3.83 <0.001 0.16
Total patient visits ~ Total HIV testing visits (%)  Total patient visits ~ Total HIV testing visits (%)
March 2933 615 (21.0) 2279 343 (15.1) 5.44 <0.001 0.15
April 3122 586 (18.8) 1635 201 (12.3) 5.67 <0.001 0.18
May 3099 622 (20.1) 1777 175 (9.8) 9.25 <0.001 0.29
June 2948 629 (21.3) 2226 294 (13.2) 7.52 <0.001 0.22
Total 12,102 2452 (20.3) 7917 1013 (12.8) 13.63 <0.001 0.20
Total patient visits ~ Total STI testing visits (%) Total patient visits ~ Total STI testing visits (%)
March 2933 2098 (71.5) 2279 1080 (47.4) 17.69 <0.001 0.50
April 3122 2031 (65.1) 1635 658 (40.2) 16.36 <0.001 0.50
May 3099 1963 (63.3) 1777 554 (31.2) 21.60 <0.001 0.66
June 2948 1998 (67.8) 2226 875 (39.3) 20.37 <0.001 0.58
Total 12,102 8090 (66.8) 7917 3167 (40.0) 3742 <0.001 0.55
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year (z=— 3.83, p<0.001). This difference had a small
effect size (d=0.16). Monthly year-over-year comparisons
of male PrEP visits suggest a significantly greater proportion
of male visits were used for PrEP for every month during
the onset of the pandemic with the exception of May (z=0,
p=1.0,d=0.01).

A significantly smaller proportion of HIV testing visits
were provided during the COVID-19 pandemic period, with
an overall 58.7% decrease in HIV tests provided compared to
the pre-pandemic period (z=13.63, p <0.001). This differ-
ence had a small effect size (d=0.20). Similar to HIV testing
visits, a significantly smaller proportion of STI testing visits
were provided during the COVID-19 pandemic period, with
an overall 60.9% decrease in STI tests provided compared to
the pre-pandemic period (z=37.42, p<0.001). This differ-
ence had a medium effect size (d=0.55).

Discussion

Overall, our findings suggest that PrEP care remained a
priority for male patients in Arkansas, Missouri, and Okla-
homa during the onset of the COVID-19 pandemic. In fact,
although clinic hours were reduced during this time in order
to comply with social distancing practices and shelter-in-
place orders, when appointments were available, PrEP care
visits were consistent with pre-pandemic PrEP care visits.
This finding is particularly notable given other studies have
reported interruptions to PrEP services, including decreased
access to and usage of PrEP, during the COVID-19 pan-
demic [6-10, 14]. The larger proportion of male PrEP
visits is likely at least partially attributable to the avail-
ability of PrEP appointments via telehealth, as a majority
(73.8%) were delivered through this technology. For existing
patients, the increased availability of telehealth PrEP visits
allowed for continuity of care without requiring in-person
visits even during the onset of the pandemic. Although tel-
ehealth PrEP care provides patient continuity and a remote
way to access PrEP, this care does not fully replicate an in-
person PrEP visit. Innovations and systems improvements in
at-home HIV and STT testing as well as CDC recommended
renal function testing are needed to comprehensively provide
PrEP care via telehealth/telePrEP, without subsequent in-
person testing visits [15]. In addition, because HIV preven-
tion efforts at many local health authorities have been scaled
back or suspended due to the COVID-19 pandemic response
[10], patients may be relying on other healthcare organi-
zations for continued PrEP access. For those patients who
ordinarily rely on HIV prevention care through local health
authorities, ensuring that care is accessible through other
sexual and reproductive health clinics, particularly via tel-
ehealth, may be especially crucial under current conditions.
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Generally, there were significantly fewer in-person
HIV and STI testing visits provided during the onset of
the COVID-19 pandemic. Even with diminished numbers
of testing visits overall, over 3000 STI testing visits and
1000 HIV testing visits were provided during the onset of
the pandemic period. These findings demonstrate relatively
consistent engagement with STI and HIV prevention among
our patient population. However, given the high volume of
HIV and STI testing at these clinics overall and especially
among the female patient population, there may be a missed
opportunity to counsel and engage all patients receiving HIV
and STI testing with PrEP for HIV prevention. Addition-
ally, given that currently HIV and STT testing visits are only
given in-person, innovations including at-home testing may
increase testing rates by eliminating the need for solely in-
person visits.

Limitations

Our findings offer promising insights into the utilization
of PrEP care and HIV and STI testing visits in three EHE
priority states, however there are limitations to our study.
First, this study relies on system-level data and does not
include individual patient-level variables, including sexual
risk behaviors, PrEP adherence, adequate measures of Tru-
vada® or Descovy® to offer protection from HIV, individual
barriers or facilitators to accessing, initiating, and/or main-
taining PrEP or testing services during a pandemic, and/
or broader social determinants of health that may impact
access to care or increased risk for COVID-19 infection,
in addition to STIs and HIV. Subsequent studies focused
on individual PrEP users and their experiences seeking and
maintaining PrEP care, as well as those seeking HIV and
STI testing during the COVID-19 pandemic are needed to
inform individual-level support programs and interventions.
Second, our analyses focus on the earliest months of the pan-
demic based on the early cases of COVID-19 in the Midwest
and South. However, these dates may not adequately reflect
the steepest increase in COVID-19 infection and deaths in
this geography, as only in more recent months has the Mid-
west and South seen a steep increase in COVID-19 infection.
The potential relationship between shelter-in-place and the
spiking incidence in COVID-19 infection are beyond the
scope of this paper and our dataset, however there are likely
important associations between these factors and the use of
both in-person HIV and STI testing as well as PrEP care,
whether in-person or through telehealth/telePrEP. Lastly,
given the small sample size of male PrEP visits in total we
were unable to explore variability based on new and estab-
lished PrEP patients, recognizing there may be important
individual contextual factors that would inform a patient’s
decision to initiate PrEP during the COVID-19 pandemic
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that are likely to be different from PrEP use prior to the
pandemic.

Conclusion

We found during the initial four months of the COVID-19
pandemic, male PrEP visits remained relatively consistent
with pre-pandemic PrEP care across eight sexual and repro-
ductive health clinics in three Ending the HIV Epidemic
(EHE) high priority states. The majority of these visits
were provided via telehealth/telePrEP. These findings sug-
gest when telehealth visits for PrEP care remained available
to male patients during the pandemic, patients continued
to utilize these services. Telehealth/telePrEP in particular
appears to be a promising avenue for PrEP care administra-
tion during the COVID-19 pandemic. However, overall we
found fewer in-person HIV and STI testing visits were pro-
vided during the COVID-19 pandemic period, compared to
the pre-pandemic period. Decrease in in-person visit avail-
ability due to social distancing may impede patient access
to care, particularly for walk-in services like HIV and STI
testing. Thus, there may be an opportunity for potential inno-
vations in increased access to in-home HIV and STI testing.
Further, in order to continue making improvements in this
area, community-based health centers, including independ-
ent non-profit sexual and reproductive health clinics, may
fill a critical gap while health departments in these states
prioritize mitigating the impact of COVID-19. These com-
bined efforts may be essential in staying on track to achieve
the proposed EHE goals of reducing HIV incidences in
disproportionately impacted geographical areas of the US,
particularly the Southern US.
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