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Abstract
The COVID-19 pandemic has created increased need for telehealth appointments. To assess differences in appointment 
adherence for telehealth compared to in-person HIV medical care visits, we conducted a cross-sectional study of patients 
receiving HIV care in a safety-net hospital-based outpatient infectious disease clinic in a large urban area (Chicago, IL). The 
sample (N = 347) was predominantly Black (n = 251) and male (62.5%, n = 217); with a mean age of 44.2 years. Appointment 
attendance was higher for telehealth (78.9%) compared to in-person (61.9%) appointments. Compared to patients without 
drug use, those with drug use had 19.4 percentage point lower in-person appointment attendance. Compared to those with 
stable housing, those in unstable housing arrangements had 15.0 percentage point lower in-person appointment attendance. 
Telehealth as a modality will likely have some staying power as it offers patients newfound flexibility, but barriers to tel-
ehealth need to be assessed and addressed.
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Introduction

The COVID-19 pandemic has posed significant challenges 
to healthcare delivery, necessitating the rapid adoption of 
telehealth services (the delivery of healthcare services using 
technologies for information and communication) during 
phases which required restricting in-person visits. [1] Prior 
to the pandemic, telehealth was narrowly implemented to 
increase access for patient populations with reduced access 
to care [2, 3], including to HIV care. [4] While many provid-
ers across the country did offer telehealth services during the 
pandemic, wide scale implementation and adoption of tel-
ehealth for HIV medical care has not occurred. Further, stud-
ies on telehealth for HIV medical care in the context of the 
COVID-19 pandemic are limited. [5–7] Prior studies suggest 

that by mitigating barriers associated with in-person visits, 
remote delivery of HIV services may improve appointment 
adherence, impact viral suppression, and ultimately support 
health outcomes among people living with HIV and prevent 
onward transmission. [8–11] A recent study of 371 people 
living with HIV found that 57% of participants were more 
likely to use telehealth for their HIV visits compared to in-
person visits, demonstrating both feasibility and acceptabil-
ity. [8], 12].

Retention in HIV medical care is critical to maintaining 
health and achieving HIV viral suppression. [13] However, 
the CDC estimates that only 50% of persons living with HIV 
are retained in care and 57% have a suppressed viral load. 
[14] People living with HIV who are engaged in regular 
HIV care demonstrate better ART adherence, are more likely 
to achieve viral suppression, and are more likely to sustain 
positive health outcomes. [15–17] Factors such as housing, 
substance use, transportation, and competing priorities have 
been identified as barriers for people living with HIV to be 
retained in medical care. [18] Additionally, patients who are 
Black and/or have low SES are at higher risk of missing their 
appointments and falling out of care due to systemic barriers 
and the impact of racism. [19] Telehealth services may be a 
strategy to reduce barriers to retention and increase access 
to HIV medical care. [20] However, important limitations 
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of telehealth also must be considered, including potential 
difficulty obtaining HIV and other STI screening [8], and 
accessibility of telehealth given connectivity and device 
requirements. [21, 22].

As was the case across the United States, Sinai Chicago, 
an urban, safety-net health system, was heavily affected dur-
ing the peak of the COVID-19 pandemic. In March 2020, the 
Mount Sinai Hospital Infectious Disease Clinic (MSHIDC) 
rapidly transitioned to a virtual healthcare delivery model, 
during which time all appointments were converted to tel-
ehealth visits. In this retrospective study, we investigate 
whether there is a difference in adherence to in-person vs. 
telehealth appointments among patients living with HIV 
during the COVID-19 pandemic at an outpatient, hospital-
based infectious disease (ID) clinic in a large urban area.

Materials and Methods

Setting

Sinai Chicago, Illinois’ largest private safety-net health sys-
tem, serves the west and southwest sides of Chicago. These 
under-resourced communities are made up of predomi-
nantly racial and ethnic minority populations [23], which 
suffer a disproportionate burden of HIV. [24] The major-
ity of persons in the Sinai Chicago service area, as well as 
patients seen at Sinai Chicago, are un- or under-insured, 
non-Hispanic Black or Hispanic, and many are monolingual 
Spanish-speaking. [25].

Sinai Chicago includes 3 hospitals and 14 outpatient clin-
ics across the system’s service area. MSHIDC is an outpa-
tient hospital-based clinic, providing comprehensive ID care 
specializing in HIV care services.

Study Population and Source of Data

We conducted a cross-sectional study of all MSHIDC 
patients 18 years of age and older who had (a) at least one 
HIV telehealth visit scheduled between March 2020 and 
May 2021 and/or (b) at least one HIV in-person visit sched-
uled between January 2017 and May 2021. De-identified 
appointment data was downloaded from Meditech, the elec-
tronic medical record (EMR). The Mount Sinai Hospital 
Institutional Review Board approved this project (protocol 
#16–14).

Explanatory Variables

Explanatory variables included patient demographics (sex, 
age, race/ethnicity) and HIV-related risk factors (substance 
use—drug and alcohol; men who have sex with men (MSM), 
and unstable housing). Reference groups were: sex: female; 

age: 18–24; race/ethnicity: non-Hispanic White. Age was 
treated as a continuous variable in regression models. MSM 
was based on either self-report by individuals who iden-
tify as MSM or cis-gender men reporting homosexual sex. 
Substance use—drug captured patients who reported past or 
current drug use. Substance use—alcohol captured patients 
who reported past or current alcohol use. Unstable hous-
ing captured patients who reported current unstable housing 
arrangements.

Outcome Variables

The primary outcome variables in this analysis were tel-
ehealth appointment attendance (%) and in-person appoint-
ment attendance (%). Telehealth appointment attendance 
was calculated by dividing the number of telehealth appoint-
ments attended by the number of telehealth appointments 
scheduled. In-person appointment attendance was calculated 
by dividing the number of in-person appointments attended 
by the number of in-person appointments scheduled. All 
appointments included in the analysis were for visits with 
an ID physician for routine HIV care (no urgent care or 
unscheduled visits). Telehealth visits were ideally conducted 
using doxy.me, a free and secure platform that allowed the 
patient to connect via a link sent via text message, and which 
required no download on the patient’s end; however, provid-
ers could conduct the visit over the phone when any barriers 
prevented connecting via the platform.

Analysis

In order to understand differences in overall appointment 
attendance between in-person and telehealth (unpaired data), 
we calculated the average attendance across the sample for 
each appointment type and used a t-test (test statistic: t) to 
detect differences between in-person and telehealth attend-
ance. This same approach was applied to examine differ-
ences in appointment attendance by demographic and risk 
groups. To detect differences across demographic and risk 
groups within appointment type (unpaired data), we cal-
culated the average attendance across the sample for each 
appointment type and used a Mann–Whitney test (test 
statistic: U) to indicate statistically significant differences 
between groups for each appointment type. We used p < 0.05 
to indicate statistical significance across all analyses.

To detect differences in appointment attendance between 
in-person and telehealth for patients who had both appoint-
ment types (paired data), we calculated attendance at the 
individual record level and compared in-person to telehealth 
attendance using the Wilcoxon test (test statistic: W) to 
indicate statistically significant differences in attendance. 
This same approach was applied to examine differences in 
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appointment attendance by demographic and risk groups 
(test statistic: t).

Finally, we ran linear regression models in order to 
understand the predictors of appointment attendance (%) 
by visit type (test statistic: t). The first model for each visit 
type included a block of demographic variables; the second 
model for each visit type included both demographic and 
risk factor variables.

Results

The sample population (N = 347) was: 72.3% Black 
(n = 251), 19.9% Hispanic (n = 69), 5.8% White (n = 20), and 
2% Asian (n = 7); predominantly male (62.5%, n = 217); with 
a mean age of 44.2 years (Table 1). Forty percent of report-
ing individuals (n = 229) identified as MSM (n = 92/229), 
5% reported injection drug use (IDU) (n = 16/339), 14% had 
substance use issues with drugs (n = 48/347), 9% had sub-
stance use issues with alcohol (n = 32/347), and 14% were 
in unstable housing situations (n = 36/251).

Ninety-six percent of the sample had at least one in-
person appointment scheduled during the study period 
(n = 332), while 71% had at least one telehealth appointment 
scheduled during the study period (n = 246).

Overall appointment attendance for the full sample 
(unpaired data) was statistically significantly higher for tel-
ehealth appointments (78.9%) than for in-person appoint-
ments (61.9%) (t =  − 5.83, p < 0.001). Statistically signifi-
cantly higher telehealth appointment attendance compared 
to in-person attendance was observed among Black (78.2% 
vs. 58.3%, t =  − 5.59, p < 0.001); female (82.7% vs. 63.1%, 
t =  − 4.43, p < 0.001); male (76.3% vs. 61.1%, t =  − 3.94, 
p < 0.001); and 25–34 (72.5% vs. 59.7%, t =  − 2.34, 
p = 0.021), 35–44 (80.2% vs. 60.7%, t =  − 3.14, p = 0.002), 
45–54 (82.4% vs. 64.4%, t =  − 2.88, p = 0.005), 65 + (89.5% 
vs. 60.9%, t =  − 2.90, p = 0.006) year old patients. Across 
risk categories, attendance was higher for telehealth than in-
person appointments, regardless of MSM, substance use, or 
housing status. IDU was the only risk category for which the 
higher telehealth appointment attendance (66.7%) was not 
statistically significantly higher than the in-person appoint-
ment attendance (40.1%); this was likely due to small sample 
size for IDU (n = 16). The majority of differences observed 
in the full sample (unpaired data) held for the analysis of 
paired data as well.

Examining differences across groups within in-person 
appointments (unpaired data), we observe statistically sig-
nificantly lower in-person appointment attendance for Black 
patients (58.3%) compared to all other patients (72.0%) 
(U =  − 3.34, p = 0.001); patients with IDU (40.1%) com-
pared to non-IDU (62.5%) (U = 2.13, p = 0.033); patients 
with drug use (38.2%) compared to those without (65.8%) 

(U = 4.89, p < 0.001); patients with alcohol use (50.6%) 
compared to those without (63.0%) (U = 2.13, p = 0.033); 
patients with unstable housing arrangements (48.0%) 
compared to those with stable housing (70.8%) (U = 4.21, 
p < 0.001). In the paired data, the patterns of lower in-per-
son compared to telehealth attendance were only observed 
among patients with drug use and unstable housing. No 
statistically significant cross-group differences in telehealth 
appointment attendance were observed in either the paired 
or unpaired data.

In regression model 1 for in-person appointment attend-
ance, Hispanic ethnicity was the only demographic vari-
able found to be statistically significant (beta = 19.1, t = 2.3, 
p = 0.020) (Table 2). With the addition of risk factor vari-
ables in model 2, Hispanic ethnicity is no longer signifi-
cant. Substance use—drug and unstable housing emerge as 
statistically significant predictors of in-person appointment 
attendance with both variables demonstrating a negative 
relationship with attendance. Compared to patients with-
out drug use, those with drug use have 19.4 percentage 
point lower in-person appointment attendance (t =  − 3.5, 
p = 0.001). Compared to those with stable housing, those 
in unstable housing arrangements have 15.0 percentage 
point lower in-person appointment attendance (t =  − 3.0, 
p = 0.003). None of the demographic or risk factor variables 
were significantly associated with telehealth appointment 
attendance.

Discussion

One of the four strategies to end the HIV Epidemic is to rap-
idly and effectively treat people with HIV to reach sustained 
viral suppression. [20] Retention in HIV care is critical to 
sustaining viral suppression. Addressing methods to increase 
the number of people who are virally suppressed is a neces-
sity to end the epidemic. Telehealth provides patients flex-
ibility and autonomy, expanding options for those receiving 
ongoing HIV care. The COVID-19 pandemic has prompted 
a shift to telehealth options as a means to continue health-
care delivery despite the need for physical distancing. [1] 
The results of our study indicate that overall HIV medical 
appointment attendance was higher with telehealth appoint-
ments compared to in-person appointments, indicating that 
telehealth should continue to be offered as an option to 
increase retention in HIV care beyond a pandemic setting.

Barriers to remaining in HIV medical care exist. Our 
results indicate that those who endorsed drug use or unsta-
ble housing had a lower rate of attending in-person appoint-
ments compared to those who did not endorse drug use or 
had stable housing, yet these same relationships were not 
seen when we examined telehealth appointment adherence. 
Telehealth visits may be a method to overcome barriers 
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patients face, such as the impact of drug use and unstable 
housing, to retention in HIV medical care.

Important concerns related to telehealth must be noted. 
As broadband internet has been developed, disparities in 
access have become a prevalent public health issue, where 
underserved communities more often lack access. [21] 
Participation in telehealth services might prove difficult if 
patients cannot access a stable high-speed internet connec-
tion for video feeds. Further, access to a mobile phone or 
computer is needed, as is the ability to download healthcare 
applications or access webapps for telehealth visits. Techno-
logical barriers may be more pronounced in those who are 
older or in rural settings, as a result of the digital divide. [22] 
Despite this potential and the fact that in 2020, less than 7% 
of people living with HIV over age 50 reported engaging in 
telehealth, in 2021 80% of the same demographic engaged 
in telehealth services during the pandemic.[22] Flexibility 
in telehealth services may also be warranted; Dandachi et al. 
[8] report the use of audio only and phone calls for HIV 
care telehealth visits when patients were unable to access 
video feed via Zoom teleconference. [8] Thus, patients that 
might benefit most from telehealth HIV medical care are 
also those who may face barriers to accessing services and 
need additional support. [21] Future research should explore 
the uptake of telehealth visits among those populations who 
may experience the most internet, software, and device bar-
riers and investigate needed support for uptake. One possi-
bility would be to explore reimbursement for phone-based 
telehealth visits as a solution to the technology challenges, 
but also if current telehealth laws enacted during the pan-
demic expire.

As COVID-19 mitigation mandates loosen with vaccine 
uptake, the continued availability of telehealth appointments 
for HIV care is in question. Prospective evaluation is needed 
to determine the impact of appointment adherence, by type 
of appointment, in an environment in which both in-person 
and telehealth appointments are being offered.

Limitations

This study should be interpreted with several limitations 
in mind. First, it was conducted in a safety-net hospital 
in a large urban area with a sample population that was 
predominantly Black and male. Results may not generalize 
to other populations or settings. However, the distribution 
of the HIV epidemic in the US is disproportionately male 
and Black, thus the study population reflects this. Second, 
the study was conducted during the COVID-19 pandemic. 
Adherence to telehealth versus in-person appointments can 
be driven by public health recommendations specific to 
lockdown mitigation measures. Additionally, telehealth 
visits became an insurance-billable service during the pan-
demic, increasing wide scale availability. Third, telehealth 
visits occurred via a variety of modalities and our ability 
to be flexible in how we reached the patient may have 
impacted our results for telehealth adherence. Fourth, we 
used an explanatory variable that indicates past or current 
drug or alcohol use. These indicators may present issues 
with temporality as we are unable to differentiate between 
past and current use. Finally, data was collected from 

Table 2   Predictors of telehealth and in-person appointment adherence

IP attendence TH attendence

Model 1 Model 2 Model 1 Model 2

β t P-value β t P-value β t P-value β t P-value

Demographics
Female Ref – – Ref – – Ref – – Ref – –
Male  − 3.1  − 0.8 0.400 5.4 1.6 0.114  − 6.1  − 1.3 0.213  − 2.4 0.6 0.585
White Ref – – Ref – – Ref – – Ref – –
Black 1.9 0.3 0.803  − 4.4  − 0.6 0.540 5.6 0.5 0.604 5.8 0.6 0.572
Hispanic 19.1 2.3 0.020 5.0 0.6 0.522 10.7 .9 0.352 9.1 0.9 0.398
Asian 14.5 0.9 0.367  − 3.3  − 0.1 0.901 2.9 0.1 0.891 14.9 0.6 0.539
Age 0.1 0.4 0.668 0.2 1.9 0.061 0.2 1.4 0.159 0.8 0.5 0.65
Risk factors
MSM – – 0.0 0.5 0.599 – – 0.1 1.6 0.105
Sub use: drug – –  − 19  − 3.5 0.001 – – 1.2 0.2 0.878
Sub use: alcohol – –  − 8.6  − 1.5 0.130 – –  − 10.1  − 1.3 0.212
Unstable housing – –  − 15.0  − 3.0 0.003 – –  − 3.7  − 0.5 0.613
Mode P 0.06 0.000 0.394 0.505
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the electronic medical record system, which can contain 
missing values; however, chart reviews were performed to 
minimize missing data.

Conclusion

The COVID-19 pandemic has introduced an unexpected 
opportunity to expand the ways in which HIV care is offered 
in the United States. Telehealth as a modality will likely 
have some staying power as it offers patients newfound flex-
ibility and autonomy. Barriers to accessing telehealth will 
need to be addressed to ensure equity in uptake and benefit.
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