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Abstract

We explored experiences with telemedicine among persons with HIV (PWH) during the first wave of the
coronavirus disease 2019 (COVID-19) pandemic. A convenience sample of adults (>18 years) receiving care in
an urban clinic in Atlanta were invited to participate. Patients completed a structured survey that assessed the
usefulness, quality, satisfaction, and concerns with telemedicine services (telephone calls) received during the
first wave of the COVID-19 pandemic (March–May 2020). Demographic, plasma HIV-1 RNA, and CD4+ T
cell count data were obtained through medical chart abstraction. Bootstrapped t-tests and chi-square tests were
used to examine differences in patient experiences by age, sex, and race. Of 406 PWH contacted, 101 completed
the survey (median age 55 years, 84% men, 77% Black, 98% virally suppressed, median CD4 count 572
cells/lL). The main HIV care disruptions experienced were delays in follow-up visits (40%), difficulty getting
viral load measured (35%), and difficulty accessing antiretroviral therapy (21%). Participant ratings for quality
(median score 6.5/7), usefulness (median score 6.0/7), and satisfaction (median score 6.3/7) with telemedicine
were high. However, 28% of patients expressed concerns about providers’ ability to examine them and about
the lack of laboratory tests. More women had concerns about providers’ ability to examine them (92% vs. 50%,
p = .005) and about the safety of their personal information (69% vs. 23%, p = .002) compared with men. No age
or race differences were observed. Although PWH are generally satisfied with telephone-based telemedicine,
concerns with its use were notable, particularly among women. Future HIV telemedicine models should address
these.
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Introduction

M itigation efforts against the propagation of cor-
onavirus disease 2019 (COVID-19) forced an abrupt

transition to telemedicine for HIV care delivery. Synchro-
nous telemedicine was adopted across the United Kingdom
with unprecedented speed and even became a reimbursable
service, including through Medicaid and Medicare.1 This

rapid transition was supported by pre-pandemic evidence
showing telemedicine improves clinical outcomes in the
general population and may even reduce health care costs.2

Among the HIV population, studies show telemedicine can
improve viral suppression.3 The COVID-19 pandemic forced
an abrupt telemedicine rollout for HIV care, and the best way
to serve patients through telemedicine remains to be deter-
mined.4

1Indiana University School of Public Health, Bloomington, Indiana, USA.
2Division of Infectious Diseases, Emory University School of Medicine, Atlanta, Georgia, USA.
3Emory University Rollins School of Public Health, Atlanta, Georgia, USA.
4Grady Health System, Atlanta, Georgia, USA.
5Emory University, Office of Information Technology, IT Data Solutions, Atlanta, Georgia, USA.
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Telemedicine is the practice of medicine using technology
to deliver care at a distance.5 To determine if telemedicine-
based HIV care is effective and equitable, it is important to
explore patient experiences and satisfaction with these ser-
vices.6 Furthermore, disparities in access to telemedicine
should be identified and addressed as vulnerable patients may
be experiencing these.7,8 Finally, patient acceptability, sat-
isfaction, and concerns with telemedicine need to be ex-
plored, as these factors may impact its uptake, as well as
retention in HIV care and rates of virologic suppression.9,10

For persons living with multiple comorbidities, disease
control, and overall quality of life11 may also be negatively
affected by the abrupt transition to telemedicine.

Exploring these issues is particularly important in met-
ropolitan Atlanta, an area with high HIV incidence in the
United States and where persons with HIV (PWH) experi-
ence numerous structural barriers to accessing care. Thus,
we sought to explore patient experiences with telephone-
based telemedicine during the first wave of the COVID-19
pandemic (March–May 2020) in the Southern United
States. The information gathered in this study can help
improve telemedicine services to more effectively reach
and care for PWH.

Methods

This study was conducted at an urban, Ryan White-funded
HIV clinic in Atlanta, Georgia, that serves over 6000
un/underinsured PWH. This study was conducted during the
implementation of a telemedicine program to maintain access
to care for PWH during the first wave of COVID-19 in the
United States (March–May 2020). In addition to transition-
ing clinical care to telemedicine, there was also a clinic-wide
effort to minimize in-person contact for several services such
as pharmacy and social work/financial counseling. As part of
this effort, the clinic scaled-up mail-order pharmacy services,
paperwork, and laboratory requirements to remain enrolled in
Ryan White/AIDS Drug Assistance Program were waived,
and virtual avenues were created to submit paperwork for
financial and social services.

During the spring of 2020, Atlanta had a shelter-in-place
order for all residents for 1 month (March–April), followed by
more limited shelter-in-place orders for those considered to be
at high risk for severe COVID-19. During the week of March
9, 2020, clinicians shifted to informal telephone check-ins with
patients who missed visits or were unable to attend their clinic
visit. On March 16, 2020, formal telephone virtual visits were
launched. Telephone visits were directed to patients who were
virally suppressed and clinically stable, whereas in-person care
remained available for patients who did not have access to
telecommunication, were not virally suppressed, and/or had
other urgent health needs. HIV clinicians contacted their pa-
tients to discuss having their visit shifted to a telephone visit
versus remaining in-person, based on clinical stability.

In the context of this study, telemedicine refers to clinical
visits conducted by telephone (without video) between the
patient and HIV primary care provider. Through purposive
sampling, 406 patients older than 18 years who received care
between March and May 2020 through telemedicine were
identified and invited to participate in the study. Contacted
patients were selected purposively to mirror the age, race, and
sex distributions of the overall patient population using tele-
medicine.

Because telephone visits were offered to patients who were
virally suppressed, our sample included mostly well con-
trolled, clinically stable patients. The March–May timeframe
was selected to capture the most intensive months of tele-
medicine use and to explore 6-month post-telemedicine visit
retention and viral load (VL) data. The survey was conducted
between June and August 2020. The Emory University In-
stitutional Review Board reviewed the study protocol and
determined this was a quality improvement effort.

Patients who agreed to participate were asked to com-
plete a structured survey by telephone or online (based on
their preference). The survey was available in English and
Spanish. In line with recommended methods in tele-
medicine research,12 the survey assessed the usability of
telemedicine and concerns using two scales. The Tele-
medicine Usability Questionnaire assessed the usefulness,
quality of clinician/patient interaction, and satisfaction
with the telemedicine visit as rated by patients.13

Items are rated on a seven-point Likert scale, with answers
ranging from 1 = disagree to 7 = agree, where the higher the
rating the more favorable the assessment. The second scale
assessed patient concerns with telemedicine14; the scale
contains four items rated on a five-point scale ranging from
1 = extremely concerned to 5 = not at all concerned, with
lower ratings indicating a higher concern level. This scale
evaluated concerns with clinician ability to examine patients,
patient communication limitations, the security of personal
health information, and usage of mobile phone data.

Patient demographic characteristics, plasma HIV-1 RNA
VL, and CD4+ T cell count data corresponding to March–
May 2020 were obtained through electronic medical chart
abstraction. Viral suppression was defined as VL <200 cop-
ies/lL. To assess retention in care, visit attendance (in-person
or telephone) and VL values from June to December 2020
were also extracted from electronic medical records. The VL
closest to the time of telemedicine visit and the latest VL of
2020 were extracted. Patients with ‡1 visit during June–
December 2020 were considered retained in care, and pa-
tients with HIV-1 RNA <200 copies/lL were considered
suppressed. For the entire clinic population, weekly number
of visits by type (telephone and in-person), and proportion of
suppressed VLs were extracted from the Emory Center for
AIDS Research HIV Registry and plotted each week of 2020.

The study survey was built and managed using the system
for Research Electronic Data Capture15 tools hosted at Emory
University. Patient demographic characteristics were summa-
rized using frequency counts and median/interquartile range
(IQR). Bootstrapped Welch two-sample t-tests were performed
to examine differences in mean ratings for quality, usefulness,
satisfaction, and concerns with telemedicine by sex (men vs.
women), age (younger than 50 vs. older than 50 years old), and
race (Black/Hispanic Black vs. White/Hispanic White). Chi-
square tests were used to examine differences in proportion of
patients reporting concerns by age group, race, and sex (same
groups as mentioned previously). Analyses were conducted in
R programming language version 4.0.2.

Results

Of 406 telemedicine users contacted, 101 agreed to com-
plete the survey. The responder sample was older (median
age 55 vs. 51 years), had a higher proportion of female
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participants (17% vs. 9%) and a lower proportion of Hispanic
participants (2% vs. 8%) than nonresponders. Among survey
respondents, median age was 55 years (IQR = 10), 84% were
men, and 77% were Black. Twenty-five percent had com-
pleted college and 30% were employed full time (Table 1).
The first language was English for 90% of respondents,
Spanish for 8%, and other for 2% (German, Creole, and
Somalian). The survey was available in Spanish for those
who preferred that option.

From March to May 2020, median CD4 cell count was 572
cells/lL (IQR = 402) and 98% were virally suppressed. The
main HIV care disruptions reported during this period were
delays in follow-up visits (40%), difficulty getting VL mea-
sured (35%), and difficulty accessing antiretroviral therapy
(21%). Among all respondents (n = 101), 37% reported they
had switched from pharmacy pick-up to mail delivery for
obtaining their antiretroviral medications.

The median number of telemedicine visits per patient was
1 (IQR = 1.0), and each visit had an average duration of
15 min (IQR = 14.3). Patient ratings for the quality (median
score 6.5/7), usefulness (median score 6.0/7), and satisfaction
(median score 6.3/7) with telemedicine were high overall
(Table 2). Patients had no major concerns with the use of
telemedicine in general (median score 4.3/5, where 5 = not at
all concerned). However, when asked about specific con-
cerns, 28% of patients reported their main concerns were not
being able to examine them well, and the lack of laboratory

work/clinical tests. Women expressed greater concern about
telemedicine use than men (mean 3.3 vs. 4.2; 95% confidence
interval, -1.26 to -0.44; p = .0006).

Specifically, more women than men had concerns about
providers’ ability to examine them well (92% vs. 50%,
p = .005), and about the safety of their personal information
(69% vs. 23%, p = .001). There were no significant age or race
differences observed in any telemedicine-related measures.
Finally, nine patients reported they anticipate barriers to
continued use of telemedicine for their HIV care. The main
barriers identified were poor telephone service/connectivity,
the cost of telephone/WiFi services, difficulty expressing
themselves/communicating with their provider, and prob-
lems with the device being used.

Figure 1 provides the distribution of telephone-based and
office-based visits along with proportion of suppressed VLs
over the course of 2020. Telephone-based visits comprised
more than half of the visits from March 30 to May 17 with
closer to two thirds of visits during March 30 to April 12. The
median difference in days between the survey completion
date and the last VL available was 26 days (Q1 = 25, Q3 = 79).
The proportion of undetectable VLs dropped dramatically at
the time when telephone-based visits peaked likely reflecting
a purposeful effort to minimize in-person well visits.

From June to December 2020, the clinic largely returned to
in-person visits (Fig. 1). Of patients who had a telephone visit
between March and May 2020, 78% had an in-person visit, 7%
had a telephone visit, and 15% had no visit from June to De-
cember 2020. Among those with in-person visits, 90% were
virally suppressed and 10% did not have a laboratory value.
Finally, of the 15 patients with no visits from June to December
2020, 12 remained in care (based on visit rescheduling or
laboratory values available) and three were lost to follow-up.

Discussion

This study examined patient experiences receiving
telephone-based telemedicine HIV care services, during the
first wave of the COVID-19 pandemic in the Southern United
States (March–May 2020). PWH included in this study were
generally satisfied with the telemedicine services they received,
although some participants had concerns regarding its use.
Specifically, patients expressed concerns around the ability to
ensure physical examinations, laboratory work, and data pri-
vacy/safety.

More women expressed concerns with telemedicine use
than men, which suggest addressing concerns about tele-
medicine use may require different approaches for men and
women. Although our findings may not be generalizable to
other telemedicine platforms or ethnic groups, they support
additional study of telemedicine use among PWH to inform
strategies for telemedicine model development and im-
plementation in HIV care beyond the pandemic.

As reported in a recent study from Atlanta,16 we found PWH
in this study experienced care disruptions during the first
COVID-19 wave, namely difficulty getting VL measured and
accessing antiretroviral therapy. However, such disruptions did
not appear to have a negative impact on HIV control as the
proportion of patients virally suppressed was maintained at 96%
from March–May 2020 to June–December 2020. This may be a
result of the rapid transition to telemedicine enacted by the
clinic, ensuring patients did not miss scheduled appointments.

Table 1. Descriptive Patient Characteristics.

Data Are Presented as Median (Interquartile

Range) or Proportion

Variable All (N = 101)

Age (years) 55 (10)
Male sex (at birth) 84%
Race

African American 78%
White 17%
Hispanic 5%

Education
Completed college 25%
Some college 33%
Completed high school 29%
No high school 9%

Employment status
Employed (full/part time) 47%
Self-employed 7%
Unemployed 12%
Unable to work 21%
Retired 7%

Income
<$20,000 53%
$20,000 to $49,999 28%
‡$50,000 6%

Health insurance
Ryan White/ADAP 61%
Medicare/Medicaid 28%
Unsure 10%

Virally suppressed 98%
CD4 cell count (cells/mm3) 572 (402)

ADAP, AIDS Drug Assistance Program.
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Using telephone-based care provided a mechanism to
maintain clinical visits with patients during a time when in-
person care was forced to decrease. However, patients with
advanced HIV/AIDS or clinical instability in March–May
2020 were still encouraged to be seen in-person. A similar

approach was also implemented by an AIDS service organi-
zation in Birmingham, Alabama, where essential in-person
services were continued for the highest needs PWH and tele-
medicine services were offered for less critical, ongoing
care.17

Table 2. Telemedicine Measures by Sex. Data Are Presented as Median (Interquartile Range)

All (N = 101) Men (n = 85) Women (n = 16)

Usefulness scale scorea 6.0 (1.7) 6.0 (1.7) 5.7 (2.0)
Telehealth improves my access to health care services 5.0 (3.0) 5.0 (3.0) 5.0 (3.0)
Telehealth saves me time traveling to a hospital/clinic 7.0 (1.0) 7.0 (1.0) 7.0 (1.0)
Telehealth provides for my health care needs 6.0 (3.0) 6.0 (3.0) 6.0 (2.0)

Quality scale scorea 6.5 (1.5) 6.5 (1.5) 6.5 (0.8)
I could easily talk to my provider using telehealth 7.0 (2.0) 7.0 (2.0) 7.0 (2.0)
I could hear my provider clearly using telehealth 7.0 (0.3) 7.0 (0.5) 7.0 (0.0)
I felt I was able to express myself effectively 7.0 (1.0) 7.0 (1.0) 7.0 (1.0)
I can hear my provider as well as if we met in person 7.0 (2.0) 7.0 (2.0) 6.0 (2.0)

Satisfaction scale scorea 6.3 (2.0) 6.0 (2.0) 6.3 (1.0)
I feel comfortable communicating with my provider using telehealth 7.0 (1.0) 7.0 (1.0) 7.0 (1.0)
Telehealth is an acceptable way to receive health care services 6.0 (3.0) 6.0 (3.0) 6.0 (2.0)
I would use telehealth services again 7.0 (1.0) 7.0 (1.5) 7.0 (0.0)
Overall, I am satisfied with this telehealth system 7.0 (2.0) 6.5 (2.0) 7.0 (2.0)

Concerns scale scoreb 4.3 (1.3) 4.5 (1.5) 3.5 (0.5)c

My doctor is not able to examine me well 3.0 (3.0) 3.5 (3.0) 2.0 (2.0)
My personal information is not safe 5.0 (2.0) 5.0 (1.0) 3.0 (2.0)
I am not able to express myself very well 5.0 (1.0) 5.0 (0.0) 4.0 (2.0)
I use too much data on my phone service or internet 5.0 (0.0) 5.0 (0.0) 5.0 (0.0)

Bold values indicate the overall scores from each of the domains: usefulness, quality, satisfaction, and concerns.
aMeasured on a scale form 1 = strongly disagree to 7 = strongly agree. Higher scores reflect more favorable ratings.
bMeasured on a scale form 1 = extremely concerned to 5 = not at all concerned. Lower scores reflect higher concerns.
cMean significantly higher in women than men in bootstrapped Welch t-test (3.3 vs. 4.2, 95% CI, -1.26 to -0.44, p = .0006).
CI, confidence interval.

FIG. 1. Type of clinical encounters and proportion of HIV-1 RNA samples with virologic suppression throughout 2020.
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In line with findings from a study exploring attitudes toward
telemedicine use among PWH,14 we found telemedicine was
generally well-accepted by patients, although they noted some
concerns with its use. Specifically, patients expressed concerns
about ensuring physical examinations, lack of laboratory work,
and data privacy/safety. These concerns are related to limiting
or eliminating in-person clinic visits during the COVID-19
pandemic, which has been previously identified as a main
disruption to HIV care.16 Although clinicians made in-
formed decisions about keeping patients out of clinic owing
to their clinical stability, patients perceived the lack of
physical examination or lack of laboratory work as negative
or suboptimal care.

This may reflect a need to better communicate with pa-
tients the intent of telemedicine visits and directly address the
lack of physical examination/laboratory work while provid-
ing reassurance that a temporary gap in those services should
not be a detriment to one’s health. Furthermore, the use of
video-based telehealth can overcome some of the barriers to
physical examination that a telephone visit creates.

This is the first study to find sex differences in concerns
with telemedicine use among HIV patients. We found more
women expressed concerns with providers’ ability to exam-
ine them, and with the safety of their personal information.
This aligns with findings from a study among students in a
U.S. public university, where women were found to have
more concerns about data privacy than men.18 Another study
among 148,402 U.S. adults conducted during the early phase
of the COVID-19 pandemic found women were less likely
than men to use video for their telemedicine visits,8 but
specific concerns were not explored.

Patient concerns about data privacy and quality of care are
prominent in telemedicine and will require strategies to address
them as this model keeps expanding beyond COVID-19.19 In
the setting of HIV care, addressing patient telemedicine con-
cerns is crucial because patients who express concerns are less
likely to use telemedicine in the future.14 Strategies to address
concerns with telemedicine are required to promote retention in
care and this will likely require different approaches for men
and women.

Our findings should be interpreted with consideration of
the following limitations. The data are self-reported and thus
prone to social desirability and recall bias. The patient sample
was selected purposively to resemble the characteristics of
the overall clinic population but does not ensure representa-
tiveness. Because we aimed to mirror the sex distribution of
the clinic population, the number of women included in the
study was small and sex differences should be interpreted with
caution. The fact that we did not find age or race differences in
any telemedicine measure may be owing to the unequal sample
sizes we had for each age and race group; however, this can
also be explained by the fact that we examined telephone visits
as opposed to other telemedicine platforms that require certain
technology, equipment, and literacy.

Because >98% of the telehealth visits during the study
period were telephone visits, we did not explore video visits.
Because of both implementation challenges and patient
preference, telephone visits predominated and we hope this
study provides a comparison point for future studies on the
acceptability of video visits among similar low-income pa-
tient populations. Finally, telemedicine visits were offered to
patients who were virally suppressed, whereas those not

suppressed were encouraged to continue with in-person vis-
its; hence, whether telemedicine services are acceptable and
useful to PWH who experience barriers to achieving HIV
control remains unknown.

Conclusion

The COVID-19 pandemic has pushed HIV care organi-
zations to abruptly implement telemedicine approaches
(video and telephone calls) to continue health care delivery.
Our data and previous studies offer numerous lessons to
inform the continued and future use of telemedicine in
HIV care.

First, video communication should be used whenever
possible, as this has been associated with greater patient
understanding and satisfaction compared with telephone
communication.20 Provider education and training on opti-
mal communication through telemedicine can also be con-
sidered to enhance patient trust and connection.6 Related to
this is clearly communicating the timeline and goals of tele-
medicine visits, including patient assurance that telemedicine
is a temporary/complementary tool that does not replace their
in-person care.

Second, disparities in access to, and benefit from, tele-
medicine should be addressed.21 Telemedicine models
should be designed to address the digital barriers found in
rural populations, older adults, racial/ethnic minority popu-
lations, and those with low socioeconomic status, limited
health literacy, and limited English proficiency22,23 at the
outset. Finally, hybrid models (telemedicine and in-person
visits) that adapt to patient needs and preferences (or public
health circumstances) are likely necessary to improve over-
arching access to HIV care.

Such a model has already been proposed where certain
procedures that require a physical appointment (e.g., drawing
blood) are carried out in person, whereas assessments that do
not require in-person interaction (e.g., self-reported medica-
tion use) can be carried out using telemedicine.21 Although
the best way to implement telemedicine for PWH is yet to be
identified,4 these data suggest telemedicine as a feasible,
complementary tool to grow and expand current HIV service
delivery that may be tailored to PWH who may benefit most
from this innovative and adaptable method of HIV care.
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