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Abstract

Background: Telemedicine use for the care of people with HIV (PWH) significantly expanded
during the COVID-19 pandemic. During 2021, vaccine uptake increased and patients were

encouraged to resume in-person care, resulting in a mixture of in-person and telemedicine visits.
We studied how different patient populations used telemedicine in this hybrid-care environment.

Methods: Using observational data from patients enrolled in the Johns Hopkins HIV Clinical
Cohort, we analyzed all in-person and telemedicine HIV primary care visits completed in an
HIV clinic from January 15, 2021 to December 315t, 2021. We used log-binomial regression

to investigate the association between patient characteristics and the probability of completing a
telemedicine versus in-person visit, and the probability of completing a video versus telephone
visit.

Results: A total of 5,518 visits were completed by 1,884 patients; 4,282 (77.6%) visits were
in-person, 800 (14.5%) by phone, and 436 (7.9%) by video. The relative risk (RR) of completing
telemedicine vs. in-person visits was 0.65 (95% Confidence Interval (Cl): 0.47, 0.91) for patients
age 65+ vs. age 20-39; 0.84 (95% CI: 0.72, 0.98) for males vs. females; 0.81 (95% CI: 0.66,
0.99) for Black vs. white patients; 0.62 (95% CI: 0.49, 0.79) for patients in the highest vs. lowest
quartile of Area Deprivation Index; and 1.52 (95% CI: 1.26, 1.84) for patients >15 miles vs. <5
miles from clinic.

Conclusions: In the second year of the pandemic, overall in-person care was utilized more than
telemedicine, and significant differences persist across subgroups in telemedicine uptake.
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Introduction

Methods

Consistent long-term engagement is crucial to HIV care because it provides access to
antiretroviral therapy which dramatically lowers mortality=9 and transmission.10-13 At
the onset of the COVID-19 pandemic, telemedicine emerged as the primary modality

for conducting primary care visits among people with HIV (PWH), to mitigate SARS-
COV-2 exposure.14-18 _ater in the pandemic, most clinics resumed more onsite visits and
offered a mixture of in-person and telemedicine care,1° creating an opportunity to study
telemedicine’s potential as a tool for long-term engagement in a hybrid care environment.

Telemedicine’s effect on engagement and treatment has been of great interest during the
pandemic.19-22 Early in the pandemic, patients were more likely to complete visits using
telemedicine than they had been in-person prior to the pandemic.1416 However, telemedicine
uptake varied across demographic subgroups and a significant portion of patients were
limited to using telephone-only encounters.14:1517.18.23 Qur data on telemedicine visit
completion early in the pandemic suggested that younger patients, women, and patients
without viral suppression were more likely to complete telemedicine visits compared to
in-person visits pre-pandemic. The type of telemedicine visits used also varied; patients
who were older, men, Black, or had recent cocaine or non-prescribed opiate use were more
likely to conduct audio-only telemedicine visits rather than use a video-equipped device.14
Additional data to determine whether these early pandemic trends persisted are needed.

In this study, we investigate how telemedicine use evolved during the second year of the
pandemic, characterizing how different patient groups engaged in care when both in-person
and telemedicine were widely available. We describe the distribution of (1) in-person versus
telemedicine visits and (2) video versus telephone visits utilized by a cohort of people with
HIV in care in 2021, and investigate patient characteristics associated with the use of each
modality.

Study Sample-

The John G. Bartlett Specialty Practice is a large HIV and Hepatitis C subspecialty clinic
affiliated with the Johns Hopkins Hospital in East Baltimore. Adults (=18 years old) with
HIV who engage in continuity care at the clinic and consent to share their data are enrolled
in the Johns Hopkins HIV Clinical Cohort (JHHCC).1424 Approximately 75% of the total
clinic is enrolled in the cohort, resulting in a sample that is fairly representative of the

clinic as a whole. Briefly, the JHHCC collects self-reported data including age, gender,
race, ethnicity, ZIP code, and HIV acquisition risk factors, as well as electronic medical
record data including clinic visits, visit modality (in-person vs. video vs. telephone), lab
data, clinical diagnoses, and prescribed treatments. We included all completed HIV primary
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care medical visits with a clinician in the JHHCC from January 1, 2021 through December
31, 2021. Both routine and urgently scheduled visits were included.

At the onset of the COVID-19 pandemic, starting 3/16/2020, the John G. Bartlett Specialty
Practice converted almost all patient encounters to telemedicine. For telemedicine visits, all
patients were offered an audio-video encounter initially, with instruction on how to access
the online platform. Patients were offered a telephone-only encounter as an alternative

if they did not have access to video, declined a video connection, or were unable to

connect. All video or telephone visits analyzed herein were full encounters, defined as

being full-length visits aimed at recreating all elements of an onsite patient visit except a
physical exam. Starting on July 15t 2020, the clinic re-introduced in-person care (aiming

for 25% of visits to be in-person initially) and gradually increased it thereafter such that
patients were engaging in a mixture of in-person and telemedicine visits. By April 19t,
2021, all adults nationwide were eligible for COVID-19 vaccination,2® facilitating broader
availability of in-person care. By this point, the clinic was encouraging in-person visits,

but telemedicine visits were still available for patients who requested them. In-person visits
were billed with the range of commonly used Current Procedural Terminology (CPT) codes:
99201-99205 for initial visits and 99211-99215 for subsequent encounters. Telemedicine
encounters were billed using the Telehealth CPT codes 99441-99443. There was a brief
return to telemedicine-preferred visits in late December 2021 coinciding with the COVID-19
Omicron variant surge.

Outcome of Interest: Our primary outcome was the modality by which a visit was
completed: in person or telemedicine. A secondary analysis restricted to telemedicine visits
also used a binary outcome: video or telephone.

Exposures of Interest: We investigated patient characteristics that may be associated
with visit modality: age, race, ethnicity, HIV risk factor, recent use of cocaine or non-
prescribed opiates, recent hazardous alcohol use, viral suppression status prior to the study
period, history of missed in-person visits, proximity to the clinic, Area Deprivation Index
of a patient’s primary residence at the time of the visit, and type of insurance/payor billed
for each visit. Age groups were defined as 20-39, 40-64, or >65 years-old on January 1%,
2021. We combined self-reported race and ethnicity into categories: white, Black, Hispanic,
or other/unknown. We categorized HIV risk factors as: patients with high-risk heterosexual
intercourse and no other risk factors, men who have sex with men (MSM) with no history
of injection drug use (IDU), and patients with a history of IDU regardless of other risk
factors. Recent non-prescribed opiate, cocaine, or hazardous alcohol use were determined
by trained chart abstractors evaluating medical record notes, labs, and diagnosis codes at
6-month intervals. We defined them using two binary variables: cocaine or non-prescribed
opiate use identified in the 6 months before the visit or none; and hazardous alcohol use

in the 6 months before the visit or none. We defined prior viral suppression as a viral load
<200 copies/mL on the most recent check in the year prior to January 15, 2021. Those

with >200 copies/mL on most recent check or no viral loads in 2020 were labeled not
suppressed. We defined missed visits as visits that were scheduled in 2021 but neither
completed nor cancelled i.e., a no-show visit. Patients were categorized as having no missed
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in-person visits, 1-2 missed in-person visits or =3 missed in-person visits in 2021. Proximity
to clinic was calculated using CDX Technologies ZIP Code Distance Batch Report.28 It
was measured as the distance between the centroid of each patient’s 5-digit ZIP code and
the centroid of the clinic ZIP code, then categorized into <5 miles, 5-10 miles, 10-15
miles, or =15 miles. Insurance status at the time of the visit was categorized into (1)
Medicaid or Ryan White, (2) Medicare, (3) private insurance, or (4) other/unknown. The
Area Deprivation Index (ADI) was used as another surrogate for socioeconomic status.27-30
This index uses information about the poverty rates, educational attainment, employment
levels, and housing quality to assign a deprivation ranking to neighborhoods, with higher
ADI corresponding to more deprivation. The ADI of each ZIP code was estimated using the
median of ADIs of all 9-digit ZIP codes within a patient’s 5-digit ZIP code. We grouped
patient ADI values (which range from 1-100) into quartiles.

Statistical Analysis-

Results

We describe the number and proportion of patients that completed each visit type, by
patient characteristic. We then used bivariable log-binomial regression models, with one
dependent and one independent variable, to investigate the association between each patient
characteristic described above and the probability of completing a telemedicine visit versus
an in-person visit. In the secondary analysis we restricted to only telemedicine visits and
analyzed the probability of completing a video visit versus a telephone visit by patient
characteristic.

Our unit of analysis was individual visits. To account for potential correlated outcomes
across patients or across providers, we estimated the models using multiway, non-nested
clustering by patient and provider with robust standard errors.31 After our bivariable
analyses, we identified several exposures that appeared strongly correlated with telemedicine
and/or video use, and conducted an adjusted supplementary analysis that included terms for
race/ethnicity, ADI, and distance from clinic.

The study population included 1,884 patients who completed a total of 5,518 HIV primary
care visits. Of all HIV primary care visits completed, 4,282 (77.6%) were in-person,

800 (14.5%) were by phone only, and 436 (7.9%) were by video. The majority of visits
were completed by patients who were age 40-64 years (64.2%), male (63.1%), and Black
(77.1%); and a plurality identified high-risk heterosexual intercourse as an HIV risk factor
(41.6%) (Table 1).

The probability of completing a telemedicine visit rather than an in-person visit (Table 2)
was 35% lower for patients who were age 65+ compared to Age 20-39 (Risk Ratio (RR):
0.65, 95% Confidence Interval (Cl): 0.47, 0.91);16% lower for males compared to females
(RR: 0.84, 95% CI: 0.72, 0.98); 19% lower for Black patients compared to white patients
(RR: 0.81, 95% ClI: 0.66, 0.99); 17% lower for patients with a history of injection drug

use compared to those with high-risk heterosexual intercourse (RR: 0.83, 95% CI: 0.71,
0.96); and 38% lower for patients living in a ZIP code in the highest deprivation quartile
compared to the lowest deprivation quartile (RR: 0.62, 95% CI: 0.49, 0.79). The probability
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of completing a telemedicine visit was 52% higher for patients who lived =15 miles from
the clinic compared to those who lived <5 miles from the clinic (RR: 1.52, 95% ClI: 1.26,
1.84). Missed visits, prior viral suppression, insurance status and recent hazardous alcohol
use were not significantly associated with differences in telemedicine use.

Per the primary findings, the telehealth visits analyzed were completed by a population that
was disproportionately younger (18% of visits <age 40), more female (41.7% of visits),
were less likely to identify IDU as an HIV risk factor (21.2% of visits), and lived in areas
that were further from clinic (23.9% of visits >15 miles) with a lower ADI (11% of visits in
lowest quartile of deprivation). Among these telehealth visits, the likelihood of using video
versus phone (Table 2) was lower among patients who were older, Black, had a history

of injection drug use, had recent cocaine or non-prescribed opiate use, missed 3 or more
in-person visits in 2021, lived in an area with high deprivation, or relied on Medicaid or
Ryan White for their visit. The likelihood of video use was higher for patients with private
insurance, patients who lived further from the clinic, or patients who are MSM. Sex at birth,
prior viral suppression, and recent hazardous alcohol use, were not significantly associated
with differences in video versus telephone use. The likelihood of telemedicine versus in-
person care and video versus phone visits for all patient characteristics are presented in
Figure 1.

Finally, the adjusted analysis included terms for distance from clinic, area deprivation, race
and ethnicity. In this adjusted analysis (Table 2), distance from clinic remained associated
with both telemedicine and video use, while higher deprivation was associated with lower
likelihood of telemedicine use and Black race with lower likelihood of video use. Each of
these associations was attenuated compared to the original analysis.

Discussion

In this observational analysis of an urban clinic in Baltimore, MD, most HIV primary care
visits in 2021 were completed in-person and most visits completed remotely were conducted
by telephone rather than video visit. Patients who are older, male, Black, identify IDU as an
HIV risk factor, or live in areas with greater deprivation, were less likely to use telemedicine
than others. Patients who are older, Black, identify IDU as an HIV risk factor, have recent
cocaine or non-prescribed opiate use, missed multiple in-person visits, are on Medicaid or
Ryan White, or live in areas with higher ADIs are less likely to use video compared to
telephone when they did complete telemedicine visits. Conversely, patients who have private
insurance, live in areas with lower ADIs, live further from clinic or are MSM are more likely
to use video for telemedicine visits.

Existing data have characterized telemedicine use for people with HIV early in the
pandemic, during a period of peak disruption and blanket telemedicine adoption when
remote visits were the main option available.141> The data herein instead provides
insight into telemedicine uptake after in-person visits were widely re-introduced. The
encouragement of patients to resume in-person care limits the generalizability of these
results; however, a portion of patients did opt for continued telemedicine use. We expect
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this hybrid-care environment of both remote and in-person visits offers a reasonable
representation of how telemedicine may be used long-term beyond the early pandemic.

That said, our findings are largely consistent with data from multiple studies conducted
earlier in the pandemic.1415.17.21.32 Several groups were less likely to use telemedicine
generally and video visits specifically, including older patients and Black patients. While
survey data suggest that attitudes towards telemedicine use do not differ across these
demographics,33 it is hypothesized that this disparity is a consequence of the “digital
divide”,21:32 structural factors that result in differential computer access, internet access
and technological literacy which disproportionately impact older patients and racial
minorities.34-36 This is consistent with our findings that surrogates for socioeconomic status,
including higher deprivation ZIP codes or reliance on Medicaid or Ryan White are also
associated with less telemedicine and video use, and that adjusting for ADI attenuated the
association of race with likelihood of telemedicine and video use.

Prior suppression status and missed in-person visits were studied to give insight into what
visit modalities are used by patients with less consistent engagement and suppression.
Patients who miss multiple in-person visits are not more likely to use telemedicine when
they do complete a visit, and if they do it is often by telephone. This raises doubts about
whether telemedicine does increase access to patients who are less able to consistently
engage with care, and warrants further study. Patients with recent cocaine or non-prescribed
opiates, another population at risk for continuum-of-care disruptions, were also less likely to
use video visits, again consistent with findings from the first months of the pandemic.14.15
This remains a critical finding given the ongoing interest in the use of telemedicine for

the management of substance use disorders moving forward,3"-38 as it remains unclear if
telephone and video visits offer comparable outcomes.

Several populations were more likely to use telemedicine, specifically video visits. Data
from this cohort!4 and others!®:39-4 earlier in the pandemic showed that female patients
were more likely to use telemedicine than male patients,1 a finding that was repeated in this
analysis. We previously hypothesized that this may be due to the disproportionate impact

of the burden of caregiving and transportation barriers among our female patients.#2:43

Men who have sex with men were much more likely to use video than patients who
identified other HIV risk factors. A higher proportion of MSM in our cohort were white,
younger, less likely to use Medicaid, and more likely to live in areas with low deprivation
indices, all factors that are associated with video use and may explain this finding. Finally,
patients who lived further from the clinic were more likely to use telemedicine, likely due
to the challenges of a longer commute. They were also more likely to use video. In a
supplementary analysis, that adjusted for several factors associated with video use (distance,
ADI, and race/ethnicity), distance from clinic maintained a strong association with video
use (Table 1). It is likely that distance from clinic also would have influenced telemedicine
use prior to the pandemic, however care in our clinic was almost exclusively in-person
pre-pandemic, thus we were unable to assess this relationship before pandemic onset.

There are various implications from these findings. These data reflect telemedicine uptake
during a period where both telemedicine and in-person care were being offered. In 2021,
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in-person was more commonly used and differential uptake of telemedicine was observed
across subgroups. For those more likely to use telemedicine, it may function as means of
increasing access or an alternative for patients with barriers to in-person care. Conversely,
there are several groups whose use of telemedicine is lower by comparison, including older
patients, Black patients, patients living in high-ADI neighborhoods, patients with Medicaid
or Ryan White and patients with substance use disorder. Given that telemedicine use has
continued to be a part of care delivery, future studies will need to investigate both patient
preferences for visit modality and potential barriers to telemedicine that differentially impact
patient access. This is particularly relevant because of disparate reimbursement structures
that incentivize providing video over telephone visits, restricting access for patients likely to
have telephone access only.

Several limitations of this analysis are worth noting. COVID-19 vaccination status may
impact a patient’s likelihood of completing an in-person visit, due to concerns about SARS-
CoV-2 exposure risk. Vaccine uptake changed significantly during 2021. Less than 1% of
the Maryland population was fully vaccinated at the start of 2021, compared to over 70%

of state residents by the end of the year,** which may have influenced patient comfort with
in-person care over time. Once vaccines were widely available, patients were encouraged by
the clinic to resume in-person care, which influenced the absolute likelihood of telemedicine
use and may limit the generalizability of our findings to situations where in-person care is
encouraged. However, all patients were subject to the same encouragement, which likely
mitigated the impact of this on the comparison of relative likelihood of telemedicine use
between populations. An additional limitation of this data is that it does not speak to

how the urgency of an encounter is associated with a visit modality. It is unclear whether
urgent visits are more likely to be in-person drop-ins versus telemedicine due to patient
convenience, as both were available options. Furthermore, this analysis only included
completed visits, and thus is enriched with patients who are more consistently engaged

in care. Future work is needed to better understand telemedicine’s role in engaging patients
that may be harder to reach. Another limitation of these data is their collection from a single
site at an academic center in an urban setting, which may not be generalizable given that
telemedicine implementation varied in HIV clinics across the country. Additionally, while
these data speak to how patients engaged in care, it does not give insight into the quality

of the care delivered remotely. Limited early data suggests telemedicine may be comparable
to in-person care for achieving viral suppression,#® but this warrants further study. Finally,
ADI most accurately maps to a census block group, which is a smaller geographic unit than
a ZIP code. Its accuracy for use with ZIP codes has been questioned when validated in the
past,28:46 however, given the geographic resolution of our data, we used ADI as an imperfect
approximation, but this may hinder our ability to fully estimate the associations between
deprivation and telemedicine use.

Conclusions

In the hybrid-care environment where both in-person and remote care are offered, people
living with HIV used in-person visits more than telemedicine, but telemedicine continued to
be a sizeable portion of visits in the second year of the pandemic. Age, sex, race, surrogates
for socioeconomic status, recent substance use, and distance to clinic were all found to be
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associated with how likely patients were to engage with video and telephone visits. Future
work investigating why differential uptake exists across patient populations and whether
telemedicine use is associated with comparable outcomes to in-person care is essential. If
telemedicine can be made accessible to all, hybrid care may offer a means of increasing
access beyond the pandemic and reaching a wider portion of the patient population moving
forward.
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Telemedicine vs. In-person Video vs. Phone
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Figure 1 -

Relative Use of Telemedicine vs. In-Person Visits and Video vs. Phone Visits by Patient

Characteristics
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Table 1 —

Total Number of Patients, Visits and Visits of Each Type by Patient Characteristics during 2021

Patient Characteristics Patients Total Visits In Person Visits ~ Phone Visits  Video Visits
N=1,884 N=5,518 N=4,282 N=800 N=436

All Patients (100%0) (100%0) (77.6%) (14.5%) (7.9%)
Age Category
Age 20-39 262 (13.9%) 786 (14.2%) 563 (13.1%) 101 (12.6%) 122 (28.0%)
Age 40-64 1,228 (65.2%) 3,525 (63.9%) 2,736 (63.9%) 546 (68.3%) 243 (55.7%)
Age 65+ 394 (20.9%) 1,207 (21.9%) 983 (23.0%) 153 (19.1%) 71 (16.3%)
Sex at Birth
Female 696 (36.9%%) 2,066 (37.4%) 1,551 (36.2%) 353 (44.1%) 162 (37.1%)
Male 1,188 (63.1%) 3,452 (62.6%) 2,731 (63.8%) 447 (55.9%) 274 (62.9%)

Race/Ethnicity

White 351(18.6%) 826 (15.0%) 605 (14.1%) 104 (13.0%) 117 (26.8%)
Black 1,453 (77.1%) 4,506 (81.7%) 3,533 (82.5%) 673 (84.1%) 300 (68.8%)
Hispanic 54 (2.9%) 134 (2.4%) 102 (2.4%) 18 (2.3%) 14 (3.2%)
Unknown 26 (1.4%) 52 (0.9%) 42 (1.0%) 5 (0.6%) 5 (1.1%)
HIV Risk Factor?

High-Risk Heterosexual Intercourse, with no other HIV

risk factors 783 (41.6%) 2,230 (40.4%) 1,723 (40.2%) 349 (43.6%) 158 (36.2%)
Men who have Sex with Men, with no history of

Injection Drug Use 561(29.8%) 1541 (27.9%) 1,167 (27.3%) 179 (22.4%) 195 (44.7%)
Injection Drug Use with or without other risk factors 417 (22.1%) 1,394 (25.3%) 1,132 (26.4%) 220 (27.5%) 42 (9.6%)
Missing 123 (6.5%) 353 (6.4%) 260 (6.1%) 52 (6.5%) 41 (9.4%)
Recent Substance Useb

No Recent Cocaine or Non-prescribed Opiate Use 1,724 (91.5%) 4,955 (89.8%) 3,821 (89.2%) 709 (88.6%) 425 (97.5%)
Recent Cocaine or Non-prescribed Opiate Use 158 (8.4%) 559 (10.1%) 459 (10.7%) 91 (11.4%) 9 (2.1%)
Missing 2 (0.1%) 4(0.1%) 2 (0.0%) 0 (0.0%) 2 (0.5%)
No Hazardous Alcohol Use 1,712 (90.9%) 5,002 (90.7%) 3,882 (90.7%)  721(90.1%) 399 (91.9%)
Recent Hazardous Alcohol Use 170 (9.0%) 512 (9.3%) 398 (9.3%) 79 (9.9%) 35 (8.1%)
Missing 2 (0.1%) 4(0.1%) 2 (0.0%) 0 (0.0%) 2 (0.5%)
Missed In-Person Visits (2021)

No missed In-person Visits 1,105 (58.7%) 2,934 (53.2%) 2,281 (53.3%) 355 (44.4%) 298 (68.3%)
1-2 missed in-person visits 562 (29.8%) 1,839 (33.3%) 1,441 (33.7%)  289(36.1%) 109 (25.0%)
3+ missed in-person visits 217 (11.5%) 745 (13.5%) 560 (13.1%) 156 (19.5%) 29 (6.7%)
Viral Suppression (2020)C

Not suppressed in 2020 390 (20.7%) 1,107 (20.1%) 855 (20.0%) 179 (22.4%) 73 (16.7%)
Suppressed in 2020 1,494 (79.3%) 4,411 (79.9%) 3,427 (80.0%) 621 (77.6%) 363 (83.3%)

Area Deprivation Index (ADI)d

1st Quartile ADI 178 (9.4%) 434 (7.9%) 298 (7.0%) 76 (9.5%)

60 (13.8%)
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Patient Characteristics Patients Total Visits In Person Visits  Phone Visits  Video Visits
N=1,884 N=5,518 N=4,282 N=800 N=436
All Patients (100%) (100%) (77.6%) (14.5%) (7.9%)
2nd Quartile ADI 674 (35.8%) 1922 (34.8%) 1451 (33.9%) 272 (34.0%) 199 (45.6%)
3rd Quartile ADI 573 (30.4%) 1,727 (31.3%) 1,378 (32.2%) 240 (30.0%) 109 (25.0%)
4th Quartile ADI 459 (24.4%)  1,435(26.0%) 1,155 (27.0%) 212 (26.5%) 68 (15.6%)
Insurance Status
Private Insurance 404 (21.4%) 1,156 (20.9%) 916 (21.4%) 136 (17.0%) 104 (23.9%)
Medicaid 556 (29.5%) 1,982 (35.9%) 1,526 (35.6%) 354 (44.3%) 102 (23.4%)
Ryan White 54 (2.9%) 97 (1.8%) 77 (1.8%) 9 (1.1%) 11 (2.5%)
Medicare 513 (27.2%) 1,731 (31.4%) 1,409 (32.9%)  231(28.9%) 91 (20.9%)
Unknown insurance status 357 (19.0%) 552 (10.0%) 354 (8.3%) 70 (8.8%) 128 (29.4%)
Distance From Clinic®
<5 miles from clinic 635(33.7%) 2,085 (37.8%) 1658 (38.7%) 317 (39.6%) 110 (25.2%)
5-10 miles from clinic 612 (32.5%) 1,911 (34.6%) 1,531 (35.8%) 265 (33.1%) 115 (26.4%)
10-15 miles from clinic 211 (11.2%) 577 (10.5%) 443 (10.3%) 71(8.9%) 63 (14.4%)
>15 miles from clinic 426 (22.6%) 945 (17.1%) 650 (15.2%) 147 (18.4%) 148 (33.9%)

a_. . . . - . .
Risk factors were not mutually exclusive; patients can have more than one risk factor. They were categorized hierarchically:

Injection Drug Use (IDU): History of Injection Drug Use with or without other risk factors.

Men who have sex with Men (MSM): MSM, no IDU, with or without High-risk Heterosexual Intercourse.

High-risk Heterosexual Intercourse: Only high-risk heterosexual intercourse and no other risk factors.

b . . . .
Recent substance use prior to a given visit, collected by data abstractors at 6-month intervals.

cViraI suppression in 2020, the year prior to the study period. Binary variable; suppressed defined as most recent viral load in 2020 <200 copies/ml.
Patients with no viral loads in 2020 were labeled non-suppressed.

dArea Deprivation Index (ADI) for each ZIP code is the median of ADIs of neighborhoods in the ZIP code. Quartiles were: 1St ADI 1-24; 2nd
ADI 25-49; 34 ADI 50-74; 4t ADI 75-100. Higher quartile a more deprivation.27:28

e_. - . . . . S .
Distance from clinic was calculated from the centroid of the ZIP code to the John G. Bartlett Specialty Practice, using driving distance as provided

by CDX Technologies ZIP Code Distance Batch Report.26
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Table 2 —
Relative Use of Telemedicine vs. In-Person Visits and Video vs. Phone Visits by Patient Characteristic
Patient Characteristics Telemedicine Vs. In-Person Video vs. Phone
Bivariable Analysisa AdJUSte% Bivariable Analysisa AdJUSte%
Analysis Analysis

Age Category

Age 20-39 1.00 Ref. 1.00 Ref.

Age 40-64 0.79  (0.58-1.08) 056* (0.43-0.74)

Age 65+ 0.65 * (047—091) 0.58 * (041—083)

Sex at Birth

Female 1.00 Ref. 1.00 Ref.

Male 08a* (0.72-0.98) 121 (0.93-1.56)

Race/Ethnicity

White 1.00 Ref. 1.00 Ref. 1.00 Ref. 1.00 Ref.

Black 0g1* (0.66-0.99)  0.95 (0.78- 058* (045-076) (7o*  (0.55-
1.16) 0.96)

Hispanic 0.89  (0.62-1.29) 0.98 (0.68- 0.83  (0.46-1.49) 0.82 (0.48-
1.40) 1.40)

Race Unknown 072  (0.39-1.32) 0.74 (0.42- 094  (0.47-1.89) 0.85 (0.43-
1.32) 1.70)

HIV Risk Factors®

High-Risk Heterosexual Intercourse, with no
other HIV risk factors

1.00 Ref.

1.00 Ref.

Men who have Sex with Men, with no history
of Injection Drug Use

1.07  (0.88-1.30)

167% (1.35-2.07)

Injection Drug Use with or without other risk
factors

083* (0.71-0.96)

051% (0.33-0.80)

Recent Substance Use (6 months)d

No Recent Cocaine or Non-prescribed Opiate
Use

1.00 Ref.

1.00 Ref.

Recent Cocaine or Non-prescribed Opiate Use

078  (0.59-1.04)

024% (0.13-0.45)

No Recent Hazardous Alcohol Use

1.00 Ref.

1.00 Ref.

Recent Hazardous Alcohol use

099  (0.82-1.21)

086  (0.62-1.21)

Missed In-Person Visits in 2021

No Missed In-Person Visits in 2021

1.00 Ref.

1.00 Ref.

1-2 Missed In-Person Visits in 2021

097  (0.87-1.09)

0.60% (0.45-0.80)

3+ Missed In-Person Visits in 2021

112 (0.87-1.44)

034% (0.21-0.56)

Viral Suppression Status in 2020°

Not Suppressed

1.00 Ref.

1.00 Ref.

Suppressed

098  (0.84-1.14)

127 (0.97-1.67)

Area Deprivation Indexf
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Patient Characteristics Telemedicine Vs. In-Person Video vs. Phone
Bivariable Analysisa AdJUSte?J Bivariable Analysisa AdJUSte%
Analysis Analysis

1st Quartile ADI 1.00 Ref. 1.00 Ref. 1.00 Ref. 1.00 Ref.

2nd Quartile ADI 0.78* (0.62-0.99) 0.88 (0.70- 0.96 (0.73-1.25)  1.07 (0.83-
1.09) 1.38)

3rd Quartile ADI 0.64% (0.50-0.83) 081 (0.63- 0.71% (054-092) 0.86 (0.63-
1.03) 1.18)

4th Quartile ADI 0.62% (049-0.79) g 75* (0.57- 055% (0.39-0.78)  0.77 (0.52-
0.98) 1.12)

Insurance Status

Private Insurance 1.00 Ref. 1.00 Ref.

Medicaid or Ryan White 1.10 (0.91-1.34) 055% (0.45-0.67)

Medicare 0.90 (0.71-1.14) 0.65° (0.48-0.89)

. . h

Distance From Clinic

Less than 5 miles 1.00 Ref. 1.00 Ref. 1.00 Ref. 1.00 Ref.

Between 5-10 miles 0.97 (0.86-1.09)  0.95 (0.85— 1.17 (0.90-1.53) 1.15 (0.84-
1.08) 1.57)

Between 10-15 miles 1.13 (0.93-1.38)  1.06 (0.87- 1.83% (1.39-240) 15" (1.14-
1.29) 2.02)

Greater than 15 miles 152% (1.26-184) q37% (1.14- 1.95% (152-250) 150* (1.14-
1.64) 2.02)

*
p-value <0.05.

a. . . . - .
Bivariable analysis: Independent outcome (1 patient characteristic), Dependent outcome (visit type).

Adjusted analysis: Race/Ethnicity, Area Deprivation Index Category, Distance from clinic, and Dependent Outcome (visit type).

Risk factors were not mutually exclusive; patients can have more than one risk factor. They were categorized hierarchically:

Injection Drug Use (IDU): History of Injection Drug Use with or without other risk factors.

Men who have sex with Men (MSM): MSM, no IDU, with or without High-risk Heterosexual Intercourse.

High-risk Heterosexual Intercourse: Only high-risk heterosexual intercourse and no other risk factors.

a . . . .
Recent substance use prior to a given visit, collected by data abstractors at 6-month intervals.

eviral suppression in 2020, the year prior to the study period. Binary variable; suppressed defined as most recent viral load in 2020 <200 copies/ml.
Patients with no viral loads in 2020 were labeled non-suppressed.

’jArea Deprivation Index (ADI) for each ZIP code is the median of ADIs of neighborhoods in the ZIP code. Quartiles were: 1St ADI 1-24; 2nd Ap
25-49; 3"d ADI 50-74; 4th ADI 75-100. Higher quartile o more deprivation.27:28

hDistance from clinic was calculated from the centroid of the ZIP code to the John G. Bartlett Specialty Practice, using driving distance as provided
by CDX Technologies ZIP Code Distance Batch Report.26
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