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Abstract
The purpose of this study is to describe telehealth experiences and quality of HIV care provided to an urban population of 
people with HIV (PWH) in Washington, DC. We used self-reported survey data from a cohort of PWH in the DC Cohort 
longitudinal study linked to medical records (October 26, 2020–December 31, 2021). Analyses followed a mixed-methods 
approach, including prevalence estimates and multivariable logistic regression of telehealth use by demographic and HIV 
characteristics. We measured primary motivation, modes of engagement, and telehealth satisfaction. Qualitative responses to 
open-ended questions were coded using collaborative coding. A framework developed by the National Quality Forum (NQF) 
was applied to the results. Among 978 participants, 69% reported using telehealth for HIV care during the pandemic. High 
school graduates were less likely to use telehealth compared to those with college education (aOR 0.69, 95% CI 0.48, 0.98). 
PWH with > 1 co-morbid condition were more likely to use telehealth compared to those without (aOR 1.42, 95% CI 1.02, 
1.95). The majority reported satisfaction with telehealth (81%). Qualitative analysis of telehealth satisfaction found that most 
responses were related to access to care and technology, effectiveness, and patient experience. PWH using telehealth during 
the pandemic were satisfied with their experience though use differed demographically. Telehealth was used effectively to 
overcome barriers to care engagement, including transportation, costs, and time. As we transition away from the emergency 
pandemic responses, it will be important to determine how this technology can be used in the future in an equitable manner 
to further strengthen HIV care engagement.
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Abbreviations
EMR	� Electronic medical record
NQF	� National Quality Forum
PWH	� Persons with HIV

Introduction

The COVID-19 pandemic dramatically changed the practice 
and delivery of medical care [1]. Telehealth was used histor-
ically to provide HIV care in rural settings and pre-exposure 
prophylaxis in settings with limited access and slowly tran-
sitioned to urban settings [2]. Prior to the COVID-19 pan-
demic it was estimated that only 15% of physicians utilized 
telehealth [3]. However, during the pandemic, telehealth was 
rapidly scaled to maintain continuity of care [4] with pri-
vate insurers allowing reimbursement and changing restric-
tive telehealth polices. Medicare telehealth visits increased 
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greatly from 0.1 to 44% during the year 2020 [5]. The Infec-
tious Disease Society of America, National Institutes of 
Health, and US Centers for Disease Control and Prevention 
separately issued guidelines for scale-up of telehealth for 
HIV care delivery [5–8].

Despite the above guidelines, reviews of telehealth qual-
ity of care and experience in the general population have 
been mixed. In a pre-pandemic study, providers perceived 
telehealth as lessening patient barriers to care, yet this 
advantage was were countered by technical difficulties and 
perceived lower quality of care [9]. A study describing tel-
ehealth trends during the pandemic indicated high levels of 
patient satisfaction [10]. Studies of telehealth among per-
sons with HIV (PWH) are conflicting, with some showing 
engagement in care remaining constant while others dem-
onstrating more patients lost to follow up (LTFU) during the 
pandemic [11]. A study of PWH demonstrated an increase 
in patients LTFU and decrease in medical visit frequency, 
yet viral load suppression (VS) remained high [11]. A large 
urban study showed maintenance of engagement in HIV care 
with telemedicine based on visits and VS [12]. One mixed 
methods study of a large urban HIV cohort during the pan-
demic found that telehealth was helpful in retention in care, 
re-engaging patients out of care, delivering patient-centered 
care, and engaging patients’ family members and multidis-
ciplinary teams [13]. Disadvantages included technology 
challenges, privacy concerns, loss of routine clinical expe-
rience and in-person interactions, physical exam and remote 
monitoring of symptoms, and reimbursement concerns [13].

Given the inconsistency of data on telehealth and the 
scarcity of studies evaluating telehealth specifically among 
PWH, we sought to quantify the use of and satisfaction with 
telehealth among a cohort of PWH in Washington, District 
of Columbia (DC) using a mixed-methods approach. Quan-
titative analyses of telehealth usage, mode, and satisfaction 
were supplemented with qualitative analyses utilizing the 
National Quality Framework (NQF) framework as basis for 
measuring quality of care delivered by telehealth during the 
pandemic [14].

Methods

Data for this mixed-methods analysis came from responses 
to a cross-sectional COVID-19 survey of participants in 
the DC Cohort study, a longitudinal HIV cohort study of 
PWH receiving care at 14 HIV clinics in Washington, DC. 
Detailed information about the DC Cohort has been pub-
lished previously [15]. In brief, the DC Cohort aggregates 
electronic medical record (EMR) data from 14 participat-
ing HIV clinics, including labs, medical visits, prescription 
drugs, and social and demographic characteristics. Partici-
pants’ survey data were linked to the DC Cohort database.

Of the 14 clinics included in the DC Cohort, there are 6 
community clinics and 8 hospital-based clinics. Based on 
internal surveys conducted prior to the pandemic, commu-
nity clinics report seeing an average of 71 patients per week 
while hospital clinics see an average of 60 patients per week. 
Eighty-nine percent of hospital-based clinics have an on-
site pharmacy compared to only 50% of community-based 
clinics. Community and hospital-based clinics are similar in 
their offering of urgent care, case management, and trans-
portation services. A higher proportion of community clin-
ics compared to hospital-based clinics offer substance abuse 
counseling (83% vs. 38%, respectively) and opioid treatment 
programs (50% vs. 13%, respectively). A higher proportion 
of hospital-based clinics offer nurse navigation (75% com-
pared to 33% of community-based clinics).

The COVID-19 survey was initiated on October 26, 2020 
through May 31, 2023. DC Cohort participants ages 18 and 
older from the 13 adult HIV clinics included in the DC 
Cohort (one adolescent clinic was excluded) were invited to 
complete an electronic survey about their COVID-19 expe-
riences. Survey participants were compensated with a $25 
gift card. The survey was available in English and Span-
ish. The survey was created and managed in Research Elec-
tronic Data Capture (REDCap) [16, 17]. Electronic informed 
consent was obtained, and the survey was approved by the 
George Washington University Institutional Review Board 
(IRB) and specific sites’ IRBs (Washington DC Department 
of Veterans Affairs, Washington Hospital Center, Children’s 
National Medical Center). Data collected on the survey 
[18–25] included socio-demographic information; medical 
conditions; COVID-19 exposures, symptoms, testing, and 
stigma; depressive and anxiety symptoms; telehealth experi-
ences; tobacco use; sexual risk factors; and ART adherence. 
We conducted a convergent mixed-methods analysis [26] 
using survey data through December 31, 2021, linked to 
the Cohort database to quantify telehealth use among PWH 
by socio-demographic groups, mode, and satisfaction. This 
end date was chosen based on data availability at the time 
of analyses.

Measures

Quantitative measures from the COVID-19 survey 
included use of telehealth for HIV-related care, socio-
demographic variables, household composition, housing 
status, state of residence, clinic type, underlying medical 
conditions, telehealth use, access experience, and satis-
faction for HIV care. HIV-related measures from the DC 
Cohort database included years since HIV diagnosis, HIV 
mode of transmission, CD4 cell count (cells/µL at last 
measured lab value since January 1, 2020) and HIV RNA 
suppression (suppressed defined as < 20 copies/mL at last 
measured time point since January 1, 2020). Qualitative 
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analysis included participant responses to questions about 
their telehealth usage during the pandemic; positive 
responders were asked about their mode of telehealth use, 
motivations for using telehealth, and engagement mode.

Quantitative Statistical Analyses

Quantitative analyses included prevalence estimates of 
socio-demographic and HIV-related measures stratified by 
use of telehealth and unadjusted odds ratios and 95% con-
fidence intervals (95% CI) of the association between tel-
ehealth and socio-demographic characteristics. Adjusted 
odds ratios and 95% CI were calculated using multivari-
able logistic regression analyses to investigate the asso-
ciation between telehealth and HIV-related outcomes 
controlling for socio-demographic variables. Statistical 
significance was set at p < 0.05. Quantitative analyses 
were conducted using SAS 9.4 (Cary, NC, USA).

Qualitative Statistical Analyses

The NQF framework, developed in 2017 and updated in 
2021, which measures quality and impact of care provided 
by telehealth, was used for categorizing qualitative codes 
[14]. This framework focuses on rural areas and includes 
five domains of quality measurement: access to care and 
technology; costs, business models, and logistics; expe-
rience; effectiveness; and equity. To our knowledge, no 
similar framework exists for assessing telehealth in urban 
healthcare systems; however, these five measurement 
domains are relevant to urban populations.

Qualitative analyses were performed based on responses 
to three open-ended questions for survey participants 
who reported an HIV-related telehealth visit during the 
COVID-19 pandemic (downsides, advantages, and addi-
tional comments/suggestions related to telehealth) using 
Atlas.ti (version 7) [27]. Open-ended responses to each of 
the qualitative questions were initially coded for responses 
between October 30, 2020 and November 1, 2021 by 
authors SB and KS using a collaborative coding method, 
and categorized into multiple codes when appropriate. 
Inductive analysis was performed utilizing open coding 
simultaneously via virtual conference, and dialogical inter-
subjectivity was utilized to reach consensus [28]. Duplica-
tive and synonymous codes were reviewed for merging as 
appropriate, and a coding frame was finalized. Second-
ary coders (AC and GB) acted as sense-checkers for the 
coded dataset. Subsequently, data from November 2, 2021 
to December 31, 2021 were coded using the coding frame 
by SB and KS and saturation was achieved.

Results

Quantitative Findings

Among survey participants (n = 978), there were 678 
participants who reported using telehealth for HIV care 
(69.3%) (Table 1). All survey participants submitted their 
surveys electronically through the online survey. In bivari-
able analysis, there were no statistically significant differ-
ences in telehealth usage by age, race, education status, 
household composition, or location or residence, median 
years since HIV diagnosis, viral suppression status, CD4 
count, or number of underlying medical conditions. Differ-
ences by clinic site type (community clinic versus hospital 
clinic) are shown in Supplemental Table 1.

In the unadjusted logistic regression analysis, females 
were more likely to use telehealth compared to males (OR 
1.55, 95% CI 1.14, 2.09) (Table 2). Those who rented their 
homes or were in the ‘other’ living category (e.g., lives 
with parent/friends, rooming/halfway/group home, resi-
dential drug facility, assisted living) were more likely to 
use telehealth compared to those who owned their homes 
in the unadjusted model (OR 1.70, 95% CI 1.24, 2.34; 
OR 2.03, 95% CI 1.30, 3.16, respectively). In adjusted 
models, high school graduates were less likely to have 
reported a telehealth visit compared to those with some 
college education (aOR 0.63, 95% CI 0.43, 0.92). Par-
ticipants who used community clinics for their HIV care 
were nearly four times more likely to have reported using 
telehealth compared to those receiving care at a hospital-
based clinic (aOR 3.96, 95% CI 2.88, 5.44). Participants 
with no CD4 labs on or after 1/1/2020 were more likely 
to report a telehealth visit compared to those with CD4 
labs ≥ 200 cells/µL on or after 1/1/2020 (aOR 1.54, 95% 
CI 1.02, 2.32). Participants reporting at least one comorbid 
condition were more likely to report having a telehealth 
visit compared to those with no comorbid conditions (aOR 
1.54, 95% CI 1.09, 2.17). More specifically, there were 
no differences in telehealth usage among those reporting 
hypertension, smoking, overweight/obese, asthma, cancer, 
chronic lung disease, chronic kidney disease, cardiovascu-
lar disease, or cerebrovascular disease (data not shown). 
Those with diabetes mellitus type 2 were more likely to 
report using telehealth for HIV visits compared to those 
without (aOR 1.93, 95% CI 1.14, 3.25).

Among the 678 participants who reported telehealth 
usage, 31% reported they used telehealth because it was 
offered, recommended, or required by their healthcare pro-
vider (Supplemental Fig. 1). Seventeen percent reported 
using telehealth because it was faster, more conveni-
ent, and comfortable; was easier for follow up care; and 
reduced their risk of COVID-19 exposure.
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Table 1   Frequency counts of demographic and HIV characteristics of DC Cohort COVID-19 Survey Participants by self-reported telehealth 
visit status

Characteristic Totala (N = 978) Had a telehealth 
visit (n = 678, 
69.3%)

Did not have a tel-
ehealth visit (n = 300, 
30.7%)

Chi-square testb p value

n (%) n (col %) n (col %)

Sociodemographics
 Age (median, IQR, Wilcoxon p-value) 54 (43.0, 61.0) 54.0 (43.0, 61.0) 54.0 (44.0, 60.0) 0.81
 Gender identity
  Female 314 (32.1) 235 (34.7) 79 (26.3) 15.72 0.003
  Male 640 (65.4) 421 (62.1) 219 (73.0)
  Transgender/genderqueer/gender nonconform-

ing
19 (1.94) 18 (2.65) 1 (0.33)

  Declined to state 3 (0.3) 3 (0.4) 0 (0.0)
  Missing 2 (0.2) 1 (0.2) 1 (0.3)

 Race/ethnicity
  Non-Hispanic White 129 (13.2) 85 (12.5) 44 (14.7) 1.19 0.88
  Non-Hispanic Black 723 (73.9) 505 (74.5) 218 (72.7)
  Hispanic 53 (5.4) 38 (5.6) 15 (5.0)
  Otherc 48 (4.9) 32 (4.7) 16 (5.3)
  Missing 25 (2.6) 18 (2.7) 7 (2.3)

 Education
  Less than high school education 92 (9.4) 70 (10.3) 22 (7.3) 4.56 0.21
  High school graduate 280 (28.6) 190 (28.0) 90 (30.0)
  At least some college 591 (60.4) 405 (59.7) 186 (62.0)
  Missing 15 (1.5) 13 (1.9) 2 (0.7)

 Work status (as of 1/1/20)
  Employed full- or part-time 541 355 (52.4) 186 (62.0) 17.43 0.002
  Unemployed 129 91 (13.4) 38 (12.7)
  Disabled/retired 268 194 (28.6) 74 (24.7)
  Otherd 32 31 (4.6) 1 (0.3)
  Missing 8 7 (1.03) 1 (0.3)

 Household composition
  Lives alone 420 (42.9) 283 (41.7) 137 (45.7) 1.58 0.45
  Lives with others 553 (56.5) 392 (57.8) 161 (53.7)
  Missing 5 (0.5) 3 (0.4) 2 (0.7)

 Housing status
  Own 234 (23.9) 140 (20.7) 94 (31.3) 14.46 0.002
  Rent 573 (58.6) 411 (60.6) 162 (54.0)
  Homeless 10 (1.0) 6 (0.9) 4 (1.3)
  Othere 161 (16.5) 121 (17.9) 40 (13.3)

 Location of residence
  District to Columbia 735 (75.2) 522 (77.0) 213 (71.0) 10.30 0.07
  Maryland 181 (18.5) 114 (16.8) 67 (22.3)
  Virginia 48 (4.9) 33 (4.9) 15 (5.0)
  Other 6 (0.6) 2 (0.3) 4 (1.3)
  Declined to state 5 (0.5) 5 (0.7) 0 (0.0)
  Missing 3 (0.3) 2 (0.3) 1 (0.3)

 Clinic type
  Hospital 324 (33.1) 158 (23.3) 166 (55.3) < 0.0001
  Community 641 (65.5) 516 (76.1) 125 (41.7)
  Missing 13 (1.3) 4 (0.6) 9 (3.0)
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When asked how they interacted with providers, most par-
ticipants reported using telephone calls (45.7%) or a phone 
video call 38.6% (Fig. 1). We found differences in telehealth 
mode by gender, household income, race/ethnicity, and age 
group. Males reported using video calls on their phone more 
than other genders (27.1%, chi-square = 14.65, p = 0.0021). 
Telehealth use via telephone call was more common in 
lower income PWH (household income < $25,000, 58.2%, 
chi-square = 58.03, p < 0.001). Fifty-two percent of those in 
the $100–149,000 income group reported using video calls 
on a computer, a proportion that differed significantly from 
other income groups (chi-square = 58.03, p < 0.001). Among 
Hispanics, 44.7% reported using video calls on a computer 
to engage with providers, a higher proportion compared to 

other race/ethnicities (chi-square = 23.71, p < 0.001). Sixty-
four percent of those in the 65 and older age group reported 
using telephone calls to engage with providers, a greater 
proportion than other ages (chi-square = 28.83, p < 0.001).

Participants were asked to rate their telehealth experi-
ences (Supplemental Fig.  2). Among 678 participants, 
the majority reported that they would use telehealth in 
the future (74.1%), that they were satisfied with their tel-
ehealth experience (81.0%), and that using telehealth was 
convenient (86.4%). Using a 4-point Likert scale, slightly 
more than half agreed that telehealth was as good as an in-
person visit (54.3%), while 26.1% disagreed. Among those 
using video for telehealth (n = 399), most participants disa-
greed that being on camera made them feel embarrassed or 

Table 1   (continued)

Characteristic Totala (N = 978) Had a telehealth 
visit (n = 678, 
69.3%)

Did not have a tel-
ehealth visit (n = 300, 
30.7%)

Chi-square testb p value

n (%) n (col %) n (col %)

HIV and other medical conditions
 Median duration of HIV diagnosis (median 

years, IQR, Wilcoxon p-value)
17.0 (11.0, 24.0) 16.0 (11.0, 24.0) 17.5 (12.0, 25.0) 0.39

 Viral load as of 1/1/20f

  Undetected 497 (49.8) 352 (51.9) 145 (48.3) 7.29 0.06
  Not undetected 209 (21.4) 154 (22.7) 55 (18.3)
  No HIV RNA labs as of 1/1/20 (labs before 

this date)
186 (19.0) 119 (17.6) 67 (22.3)

  Missing labs 86 (8.8) 53 (7.8) 33 (11.0)
 CD4 ≥ 200 cells/µL as of 1/1/20
  CD4 ≥ 200 cells/µL 715 (73.1) 505 (74.5) 210 (70.0) 3.83 0.28
  CD4 < 200 cells/µL 32 (3.3) 23 (3.4) 9 (3.0)
  No CD4 labs as of 1/1/20 (labs before this 

date)
177 (18.1) 118 (17.4) 59 (19.7)

  Missing 54 (5.5) 32 (4.7) 22 (7.3)
 HIV mode of transmission
  Men who have sex with men (MSM) 403 (41.2) 260 (38.4) 143 (47.7) 19.27 0.002
  High risk heterosexual 253 (25.9) 186 (27.4) 67 (22.3)
  Injection drug use (IDU) 43 (4.4) 32 (4.7) 11 (3.7)
  Perinatal 13 (1.3) 7 (1.0) 6 (2.0)
  Otherg 216 (22.1) 164 (24.2) 52 (17.3)
  Missing 50 (5.1) 29 (4.3) 21 (7.0)

 Number of self-reported underlying medical conditions
  0 299 (30.6) 193 (28.5) 106 (35.3) 2.12 0.15
  ≥ 1 679 (69.4) 485 (71.5) 194 (64.7)

a Totals may not sum to N due to missing data
b Chi-square or Wilcoxon test
c Other includes American Indian/Alaska native, Asian, Native Hawaiian/Pacific Islander, Bi/multiracial
d Other includes student, homemaker, other
e Other includes lives with parent/friends, lives in rooming/halfway/group home, lives in residential drug facility, lives in assisted living, other
f Viral suppression defined as HIV RNA < 20 copies/mL at last measured
g Other includes Hemophilia, blood transfusion, other, unknown
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Table 2   Unadjusted and 
adjusted HIV characteristics of 
DC Cohort COVID-19 Survey 
Participants by self-reported 
telehealth visit status

Characteristic Unadjusted 
odds ratios

95% 
confidence 
interval

Adjusted 
odds ratios

95% 
confidence 
interval

Sociodemographics
 Age (per 5 years)a 1.00 0.95, 1.06 1.01 0.94, 1.08
 Gender identitya

  Female 1.55 1.14, 2.09 1.38 0.96, 2.00
  Male Ref Ref

 Race/ethnicitya

  Non-Hispanic White Ref Ref
  Non-Hispanic Black 1.20 0.81, 1.78 0.84 0.52, 1.33
  Hispanic 1.31 0.65, 2.64 1.03 0.48, 2.21
  Otherc 1.04 0.51, 2.09 0.80 0.36, 1.77

 Educationa

  Less than high school education 1.46 0.88, 2.43 1.00 0.53, 1.89
  HS graduate 0.97 0.72, 1.32 0.63 0.43, 0.92
  At least some college Ref Ref

 Work status (as of 1/1/20)a

  Employed full- or part-time Ref Ref
  Unemployed 1.26 0.83, 1.91 0.95 0.57, 1.56
  Otherd 1.57 1.15, 2.16 1.33 0.90, 1.97

 Household compositiona

  Lives alone Ref Ref
  Lives with others 1.18 0.90, 1.55 1.11 0.80, 1.54

 Housing statusa

  Own Ref Ref
  Rent 1.70 1.24, 2.34 1.37 0.92, 2.05
  Homeless 1.01 0.28, 3.67 1.07 0.10, 10.92
  Othere 2.03 1.30, 3.16 1.59 0.92, 2.75

 Location of residencea

  DC Ref Ref
  Otherf 0.73 0.54, 0.99 0.99 0.68, 1.42

 Clinic type
  Hospital Ref Ref
  Community 4.34 3.24, 5.81 3.96 2.88, 5.44

HIV and other medical conditions
 Median duration of HIV diagnosis (per 5 years) 0.99 0.92, 1.08 1.04 0.93, 1.15
 Viral load suppressedg as of 1/1/20b

  Unsuppressed Ref Ref
  Suppressed 1.15 0.80, 1.66 0.89 0.58, 1.34
  No HIV RNA labs as of 1/1/20 0.73 0.51, 1.05 1.16 0.77, 1.76

 CD4 ≥ 200 cells/µL as of 1/1/20b

  CD4 ≥ 200 cells/µL Ref Ref
  CD4 < 200 cells/µL 1.06 0.48, 2.34 1.60 0.63, 4.07
  No CD4 labs as of 1/1/20 0.83 0.59, 1.18 1.54 1.02, 2.32

 HIV mode of transmissionb

  Men who have sex with men (MSM) Ref Ref
  High risk heterosexual 1.53 1.08, 2.16 1.47 0.87, 2.50
  Otherh 1.62 1.15, 2.28 1.53 0.97, 2.39

 Number of self-reported underlying medical conditionsb

  0 Ref Ref
  ≥ 1 1.37 1.03, 1.83 1.54 1.09, 2.17
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uncomfortable (69.4%); 10% worried about their privacy 
during telehealth sessions.

Qualitative Findings

Of the 678 survey participants reporting telehealth utili-
zation, there were 917 open-text responses regarding the 
disadvantages and concerns, advantages, and suggestions 
for improving telehealth. Results for the five major catego-
ries included in the NQF framework are presented along 
with example quotations (Fig. 2, Table 3). The greatest fre-
quency of coded responses fit into the categories of expe-
rience (n = 236, 31.0%), effectiveness (n = 231, 30.3%), 
and access to care and technology (n = 225, 29.5%). Costs, 
business models, and logistics represented 6.3% (n = 48) and 
equity-related responses represent 2.9% (n = 22) of all codes.

Access to Care and Technology

There were 225 coded responses in the category of access 
to care and technology. Codes falling under the sub-cate-
gory of clinical use cases included COVID-19 safety, posi-
tive comments about staying at home and not having to be 
around people (n = 166, 73.8%). Eighteen percent (n = 40) 
of coded responses related to the geographic distance 
and travel sub-category including flexibility in choosing 
appointment times, not having to come into the doctor’s 
office, and positive commuting comments. A small propor-
tion of comments were related to telehealth technology and 
broadband issues sub-categories: 3.6% (n = 8) were about 
Wi-Fi-specific issues, 4.4% (n = 10) were about telehealth 
technology and capacity for communication.

Table 2   (continued) a Model includes all demographic variables
b Model adjusts age, gender, race/ethnicity, employment status, housing composition, housing status, state 
of residence
c Other includes American Indian/Alaska native, Asian, Native Hawaiian/Pacific Islander, Bi/multiracial
d Other includes student, homemaker, disabled, retired, other
e Other includes lives with parent/friends, lives in rooming/halfway/group home, lives in residential drug 
facility, lives in assisted living, other
f Other includes MD, VA, other, declined, missing
g Viral suppression defined as HIV RNA < 20 copies/mL at last measured
h Other includes Hemophilia, blood transfusion, other, unknown, perinatal

* Indicates p<0.05 on chi-square test

Fig. 1   Telehealth mode by demographic groups
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Approximately 6% (n = 48) of coded responses were 
related to costs, business models and logistics. Fifty-two 
percent (n = 25) of codes fell under the sub-category of 
adaptability and system readiness (positive and negative 
comments about technology), and 48% (n = 23) were catego-
rized as costs to patients, caregivers, and insurers (insurance 
issues and both negative and positive comments related to 
telehealth cost effectiveness).

There were 236 (31%) coded responses related to the tel-
ehealth experience category. Seventy-four percent (n = 174) 
of this category included codes in the patient experience 
with telehealth sub-category. Within the patient experience 
and telehealth sub-category, 18% (n = 31) were coded as 
“loss of intimacy with provider”, 48% (n = 83) were coded 
as psychological-related (positive and negative comments 
about stress, anxiety, comfort with telehealth visits), and 
9% (n = 15) were related to a positive provider relationship 
with telehealth visits. A small percentage were related to 
clinician experiences with telehealth (n = 3, 1.3%). Nearly 
19% (n = 44) of comments under the experience sub-cate-
gory were related to patient choice (remote versus in-person 
visits), with most of these comments (n = 28, 64%) coded as 
patients preferring in-person visits to telehealth. Just over 
6% (n = 15) were related to patient trust of the health care 
system, with the majority regarding telehealth-related pri-
vacy concerns.

Thirty percent (n = 231) of all coded comments were 
related to the effectiveness of telehealth. Eighty-five percent 
(n = 194) of these comments were about time to care deliv-
ery and receipt of specific care. Most were positive in nature 

and related to convenience, efficiency of visit, and saving 
personal time, and positive access to their doctor. Sixty-one 
percent (n = 141) of comments were coded into the sub-
category of quality of care for clinical issues addressable 
through telehealth. Fifteen percent (n = 34) of the comments 
were related to planning around clinical issues not address-
able through telehealth, including labs, difficulty accessing 
medications, vital sign measurements, and testing.

The prevalence of responses falling into the equity 
category was minimal (n = 22, 2.9%). Most related to the 
sub-category how quality of care and outcomes differ by 
intersection of factors, such as elimination of health barri-
ers, patient not missing work, and children being at home 
(n = 18, 82%). Some participants mentioned a telehealth ben-
efit being the removal of transportation barriers, falling into 
the social determinants of health sub-category.

Discussion

In this large urban population of PWH, there was high use 
of telehealth with most participants reporting satisfaction 
and plans for future use. We found that PWH with higher 
education, those receiving HIV care at community clinics 
versus hospitals, those with no CD4 labs after January 2020 
were more likely to use telehealth. Those with at least one 
comorbid condition were more likely to use telehealth in 
adjusted models; consistent access and adherence to medi-
cations during the pandemic among those reporting no tel-
ehealth usage may help explain this observation. Conversely, 

Fig. 2   Qualitative findings applied to the NSQ framework for telehealth priorities using data from the DC Cohort COVID survey, 2020–2021
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those accessing telehealth may have experienced challenges 
getting labs and prescriptions as supported by the qualita-
tive analysis. Additionally, in our analysis, telehealth use 
did not differ significantly based on race, gender, or HIV 
measures such as viral load, or mode of transmission. These 
results differ from other studies that reported disparities in 
telehealth usage in the general population, with decreased 
use among Blacks and older ages [29, 30]. In contrast to our 
findings, one study in an urban HIV setting found greater 

telehealth usage among older persons compared to younger 
and Whites compared to Blacks [31]. These findings warrant 
further exploration, especially among patients with comor-
bidities where telehealth may facilitate keeping patients 
engaged in care.

We noted demographic and clinical differences between 
community and hospital-based clinics in Supplemental 
Table 1. Females, non-Hispanic Blacks, unemployed, and 
those in lower education groups were more likely to utilize 

Table 3   Selected example quotes categorized into NSQ framework domains

Advantages/support Disadvantages/concerns

Access to care and technology
“The greatest advantage is the shorten wait time to see my care pro-

vider.”
“Concerned about how secure these communications can actually be in 

light of today’s continual news about computer hacking, etc.”
“The advantage is I don’t have to stand in line to get in the clinic 

there’s no wait time other than to sit and wait for my doctor to call 
which is also pleasant to hear his voice”

“Worried about getting text messages”

Costs, business models, logistics
“Without a doubt, follow up for lab results. There is no need to have to 

drastically alter one’s schedule for something so mundane. When I 
used to work, I had to use up precious few sick days/PTO to take off 
for appointments that honestly only took up five minutes.”

“Maybe adding some remote diagnostics to the telehealth visit might 
improve the experience.”

“It takes away the stress of traveling to doctor’s appointments, costs of 
gas and parking, etc.”

Experience
“The personal face-to-face connection is missing, but the convenience of beingable to have a telehealth visit without too much interruption 

from my normal daily work is far more valuable to me.”
“Distracted me, I forgot to, ask important questions or listen carefully”
“Eye to eye connection in person is better for me. There are things that 

you see and feel when in person.”
“It’s impersonal. I think it would be difficult to diagnose patients with-

out physically touching them.”
“A routine HIV Checkup visit without any lab results doesn’t leave 

anything but how I am feeling to discuss. Now I have been waiting for 
a month for the call to get my blood draw appointment. Seems like I 
fell through the cracks.”

Effectiveness
“Able to keep appointments easier, easy access, convenient not having 

to leave the house.”
“Can’t track my vital signs and weight”

“Convenience, lack of need to travel, time-saving for routine visits 
with no major needs required. Would be OK for interviews for pre-
colonoscopy meeting, for example, as opposed to using all that time 
traveling to & from”

“I travel 50 miles to [clinic] so it is convenient Works great for follow-
up appointments especially when there has been little or no change in 
your condition”

“It’s great for circumstances that don’t require examinations or close 
physical inspections.”

Equity
“I have arthritis and walk with a walker. Doing telehealth is convenient 

for me as I don’t have to find someone to take me to the clinic.”
“Please gather information that would maximize telehealth, to include 

access to computer or phone with said technology.”
“Very critical breakthrough for persons with disabilities.” “I have fast and reliable internet, so the connection quality video and 

audio was great. But not everyone is fortunate enough to have reliable 
internet, so it’s probably not a feasible option for many.”

“I could be anywhere to take the call. Even though sometimes I come in and get vouchers for example”
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community-based HIV care. Additionally, we found that 
PWH receiving care at community clinics were more likely 
to use telehealth compared to those at hospital-based clinics 
in unadjusted and adjusted models. These findings indicate 
that increased offering of telehealth as an HIV care option 
in community-based clinics fulfills a need for demographic 
groups at greatest need for easily accessible HIV care.

As we consider the future of telehealth use and how to 
integrate it into routine patient care, it is important to con-
sider which patients may benefit from continued access. 
Importantly, over half of participants felt that telehealth 
visits were just as good as in-person visits. In the context 
of the pandemic, PWH with comorbidities were more 
likely to engage in telehealth, which was further confirmed 
with a large percentage of qualitative participants discuss-
ing increased perception of COVID-19 safety by utilizing 
telehealth. Additionally, in bivariable analyses, we found 
that females and those who may be predominantly at home 
(retired, disabled, homemakers) utilized telehealth more 
frequently, though these findings were attenuated when 
adjusting for other socio-demographic variables. Compet-
ing priorities such as childcare responsibilities may explain 
the increased telehealth use among women and homemak-
ers. Those who are retired or disabled may have mobil-
ity or transportation challenges which may increase their 
likelihood of using telehealth compared to those who are 
employed. PWH with less stable housing were more likely 
to utilize telehealth in unadjusted models, suggesting that 
telehealth may be a tool to promote follow-up in some high-
need patients [32].

While telehealth use and satisfaction were high, dis-
tinct differences in mode of telehealth were observed. We 
found that very low-income patients as well as non-His-
panic Whites and non-Hispanic Blacks used the telephone 
(audio) as their telehealth platform. Hispanics, younger age 
groups, and those in higher income groups were more likely 
to use video calls compared to other races, older PWH, and 
those in lower income groups, who were more likely to use 
telephone calls for telehealth. These differences highlight 
potential disparities in technology access and may widen the 
digital divide [29, 33–35]. To counter this growing divide, 
Grove et al. [33], suggest providing devices and internet 
options along with related training as part of a hybrid model 
of care focusing on in-person visits for rapport-building and 
telehealth instruction with virtual follow-up visits. A suc-
cessful hybrid model would consider the frequency of mini-
mum necessary in-person HIV-related visits for purposes of 
checking vital signs, performing physical exams, and col-
lecting lab specimens.

We found the NQF framework a good fit for analyzing 
the qualitative responses in this large urban cohort. Most 
participants mapped to the quality markers of experience, 
effectiveness, and access to care. In the urban environment, 

many patients remarked telehealth removed travel barriers. 
Participants largely felt that telehealth provided good and 
timely access to their care delivery; however, this was bal-
anced by some patient-centered concerns that aspects of 
care (e.g. laboratory testing), are not easily addressed by 
telehealth, which is consistent with findings from other tel-
ehealth studies [32, 36].

Our mixed-methods approach indicates that in our large 
urban population of PWH, telehealth was well-received dur-
ing the pandemic and may continue to be used in the future. 
Utilizing the NQF framework, from the patient perspective, 
telehealth does provide good quality HIV care. Our study 
also provides valuable information about certain groups who 
may benefit from integrating telehealth into their care. How-
ever, this must be balanced by concerns that certain aspects 
of care may be better delivered via in-person visits.

We recognize several limitations of our study including 
the use of a web-based cross-sectional survey data which 
may result in response and recall bias. Participants who had 
COVID-19 may have been more likely to participate in the 
survey. We do not have information about the DC Cohort 
participants who refused to participate in the COVID survey. 
Results from this study among PWH in an urban setting may 
not be generalizable to the larger PWH population. We did 
not aim to assess whether telehealth usage was associated 
with improved HIV measures (viral suppression and CD4 
counts ≥ 200 cells/µL) in this analysis. Additionally, partici-
pants who had strong positive or negative telehealth experi-
ences may have been more likely to provide responses to the 
open-ended questions. Strengths of this study include the 
ability to link survey responses to the larger longitudinal DC 
Cohort study database to triangulate our findings. Further, 
our ability to capture telehealth use and perceptions among 
an urban and largely minority population of PWH provide 
unique insights into PWH receiving care in these settings. 
Finally, our mixed-methods approach allowed us to enhance 
and better contextualize our quantitative findings.

With COVID-19 becoming a more endemic infection and 
the gradual return to in-person care, it will be important 
to monitor whether interest and motivation for telehealth 
changes among PWH as pandemic restrictions subside. 
Determining which groups of PWH benefit most from tel-
ehealth visits will help with developing targeted care models 
post-pandemic [37]. Additionally, eliciting provider perspec-
tives regarding the impact of and satisfaction with telehealth 
will be essential if we are to consider how to support its 
continued use [38]. The HIV Medicine Association of the 
Infectious Diseases Society of America recently recom-
mended telehealth as a method of expanding access to care 
for PWH [39]. Since virtual visits will likely be an essential 
component of continuing HIV care, quality of care metrics 
and guidelines are needed to monitor and evaluate this com-
ponent of care.
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Understanding the limitations and challenges of tel-
ehealth care can help providers best balance the use of in-
person and virtual visits [40, 41]. Innovations to overcome 
telehealth barriers have been used in other PWH popula-
tions, such as rideshare support for lab testing in conjunction 
with telehealth visits [42] and use of an mhealth application, 
PositiveLinks, for increasing engagement in care [43]. Dif-
ferentiated service delivery models tailored to the local con-
text should incorporate telehealth for certain aspects of HIV 
care [44] and may lead to increased continuity of care. Based 
on this urban and racially diverse cohort of PWH, telehealth 
was well received with high patient satisfaction and interest 
in future use. As we transition away from our emergency 
pandemic responses, it will be important to determine how 
this technology can be applied and available in an equitable 
manner to further strengthen HIV care engagement going 
forward.
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