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Abstract
The emergence of the COVID-19 pandemic necessitated rapid expansion of telehealth as part of healthcare delivery. This 
study compared HIV-related no-shows by visit type (in-person; video; telephone) during the COVID-19 pandemic (April 
2020–September 2021) from the Data for Care Alabama project. Using all primary care provider visits, each visit’s outcome 
was categorized as no-show or arrived. A logistic regression model using generalized estimating equations accounting for 
repeat measures in individuals and within sites calculated odds ratios (OR) and their accompanying 95% confidence interval 
(CI) for no-shows by visit modality. The multivariable models adjusted for sociodemographic factors. In-person versus tel-
ephone visits [OR (95% CI) 1.64 (1.48–1.82)] and in-person versus video visits [OR (95% CI) 1.53 (1.25–1.85)] had higher 
odds of being a no-show. In-person versus telephone and video no-shows were significantly higher. This may suggest success 
of telehealth visits as a method for HIV care delivery even beyond COVID-19.
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Introduction

The World Health Organization declared COVID-19 a 
global pandemic on Mar 11, 2020 [1]. This unforeseen onset 
of the COVID-19 pandemic necessitated rapid expansion of 
telehealth as part of healthcare delivery. While telehealth 
was offered as one option in some healthcare delivery sys-
tems prior to the COVID-19 pandemic, others relied mostly 
or only on face-to-face communication [2, 3]. The onset of 
the COVID-19 pandemic, therefore, put an added burden on 
these facilities by causing them to shift all or most of their 
face-to-face appointments to telehealth [4, 5]. This rapid 
transition in the way healthcare was delivered was not only 
an extensive adjustment for the clinic but also for the physi-
cians and patients.

Previous studies assessing retention in HIV care among 
different visit modalities during COVID-19 have shown 
mixed results. While some studies have shown better reten-
tion in care outcomes with telehealth visits compared with 
in-person visits [5–7], others have shown in-person visits 
to have better retention in care outcomes versus telehealth 
[4]. Additionally, since most facilities serving PWH tran-
sitioned almost fully to telehealth after the emergence of 
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the COVID-19 pandemic, many studies assessing retention 
in care outcomes by visit modality (i.e., in-person or tel-
ehealth) used the pre-COVID period as the reference and 
as a substitute for in-person visits. Moreover, most studies 
compared retention in care between in-person and telehealth 
visits without distinguishing between video and telephone 
visits. Additionally, most previously conducted studies look-
ing at the association between visit modality and HIV reten-
tion in care during the COVID-19 pandemic were conducted 
in areas other than the Southern US, which left a gap in 
the literature assessing this relationship among PWH living 
the Southern US, an area disproportionally impacted by the 
HIV epidemic [8]. Moreover, comparing the information and 
communication technologies, such as internet, computers, 
cellphones, and fixed-line telephones, most of the Southern 
states have shown to have the lowest technology access as 
compared to the rest of the US [9].

This mixed evidence on the association between visit 
modality and retention in HIV care during the COVID-19 
pandemic, the dearth of literature distinguishing between 
video and telephone visits, and the lack of findings from 
the Southern US highlight the importance of conducting 
additional studies looking at this relationship. Therefore, 
the objective of this study was to assess HIV primary care 
appointment no-shows by three visit modalities (in-per-
son, video, and telephone) during the early COVID era 
(Apr20–Sep21). This study used a longitudinal multi-site 
data sample from PWH in Alabama, one of the Southern 
states with low technology access. Although, a recent study 
conducted in Birmingham, Alabama, found a large propor-
tion of PWH owning a smartphone [10], these results may 
not be generalizable state-wide as 82% of the countries in 
Alabama are considered rural [11], which may face the chal-
lenges associated with mobile reception and internet con-
nectivity. Currently, there are six recommended methods 
to measure HIV retention in care, but only no-shows have 
shown to be independently associated with all-cause mortal-
ity [12–14]. Lastly, to assess the difference in the likelihood 
of having a no-show among sociodemographic groups for 
each visit modality, we also assessed the association between 
sociodemographics with no-shows for in-person, video, and 
telephone visits.

Methods

A retrospective cohort study design used all scheduled pri-
mary care provider (PCP) visits (arrived and no-shows) 
between April 1, 2020 to September 30, 2021 from the Data 
for Care-Alabama (D4C) project [15]. The PCP visits did not 
include urgent care visits. D4C is a consortium of seven HIV 
care facilities across the State of Alabama, which include the 
University of Alabama at Birmingham (UAB) 1917 Clinic 

(Birmingham), UAB Family Clinic (Birmingham), Health 
Services Center (Anniston), Thrive Alabama (Huntsville), 
Medical Advocacy and Outreach (Montgomery), University 
of South Alabama (Mobile), and Unity Wellness Center 
(Opelika). All sites have been routinely reporting client-
level data for D4C since 2019 on sociodemographics, HIV 
viral loads, CD4 counts, and scheduled HIV-related PCP 
appointments. To be eligible for this study, individuals 
that had at least one scheduled PCP visit with data on visit 
modality associated with that visit were included. Since one 
site did not report visit modality, data from only six sites was 
included for this analysis. One site offered telehealth prior 
to the onset of the COVID-19 pandemic.

Visit Scheduling Practices Around the Onset 
of the COVID‑19 Pandemic

After the onset of the COVID-19 pandemic, although most 
visits were shifted to telehealth, in-person visits (42% of 
our study sample in Q2 2020) were still reserved for some 
PWH (new patients, those with complicated medical his-
tory, those without reliable access to phone/cellular/internet, 
and those who preferred in-person visits). Additionally, the 
move to telehealth was quickly reversed as most individuals 
returned to in-person visits (72% to 98% from Q3 2020 to 
Q3 2021) even in the pre-vaccine era. While visit modality 
was not captured prior to April 2020, visit modality was 
routinely recorded in the scheduling system from April 1st, 
2020. Incase visit modality was changed (ex. video to tel-
ephone or in-person to video), this information was updated 
in the scheduling system. Most commonly, video calls tran-
sitioned to telephone calls in real-time due to technological 
barriers. In-person visits were rescheduled to video visits 
mostly in advance and individuals were contacted prior to 
the visit ensuring comfortability with a telehealth visit and 
availability of internet. While video calls were the preferred 
telehealth method by providers for replacing in-person visits, 
telephone calls were carried out if the individuals preferred 
telephone over video call or lacked access to internet.

Outcome, Exposure, and Covariate/Confounder 
Variables

The outcome variable, no-show, for each visit was catego-
rized as a dichotomous variable. The exposure variable, visit 
modality, was categorized as in-person, video, and telephone 
visits. A set of covariates were included: Age and annual 
income were included as continuous variables, whereas 
self-reported gender was categorized as male, female, and 
transgender, which included male-to-female, female-to-
male, unspecified transgender; self-reported race/ethnicity 
was categorized as White, Black, Asians, Native Hawaiians/
Pacific Islanders, American Indians or Alaska Natives, and 
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mixed race. Due to small proportions all races other than 
white and Black, they were categorized together as “Other”; 
self-reported housing status was categorized as stable/per-
manent temporary (example, staying at a friend’s or rela-
tive’s place), and unstable (example, eviction or foreclosure). 
Due to their small numbers, temporary and unstable housing 
were grouped together; self-reported HIV risk factor, which 
includes all potential transmission risks was categorized as 
men who have sex with men (MSM), heterosexual contact, 
injection drug use (IDU), hemophilia/coagulation disorder, 
receipt of blood transfusion, blood components or tissue, 
perinatal transmission, and MSM/IDU. Due to small propor-
tions, all HIV risk factors other than MSM and heterosexual 
contact, they were categorized together as “Other”; and pre-
COVID-19 telehealth site indicator, which indicated if a site 
offered telehealth prior the COVID-19 pandemic.

Statistical Analysis

Descriptive statistics were calculated for individuals having 
0 and ≥ 1 no-show during the total study period with the 
covariates/confounders. Frequencies and proportions were 
calculated for categorical variables, and median and inter-
quartile range were calculated for continuous variables. For 
the multivariable analysis, crude odds ratios (OR), adjusted 
OR (AOR), and their accompanying 95% confidence inter-
vals (CI) were calculated with logistic regression models 
using generalized estimating equations accounting for repeat 
measures in individuals and within sites. First, the overall 
no-shows were calculated for video and telephone visits 
using in-person visits as reference; comparison between tel-
ephone and video visits was also made. Next, no-shows by 
visit modality were calculated for the study period divided 
into six quarters [Q2 2020 (Apr 1–Jun 30), Q3 2020 (Jul 
1–Sep 30), Q4 2020 (Oct 1–Dec 31), Q1 2021 (Jan 1–Mar 
31), Q2 2021 (Apr 1–Jun 30), Q3 2021 (Jul 1–Sep 30)] to 
assess trends over time for the association. In addition, no-
shows for the three visit modalities were compared among 
the six quarters keeping Q2 2020 (beginning of the pan-
demic) as reference. Lastly, to compare the association 
between sociodemographics and no-shows for each visit 
modality, three separate models were set (one for each visit 
modality) to assess the relationship between the sociodemo-
graphics and no-shows. All adjusted models were controlled 
for the covariates/confounders and site. All analyses were 
carried in SAS 9.4. [16].

Results

A total of 7712 individuals had ≥ 1 scheduled PCP visits 
with information on visit modality. After excluding indi-
viduals with missing data on age (n = 182), gender (n = 57), 

race/ethnicity (n = 46), housing status (n = 243), income 
(n = 144), and HIV risk factor (n = 179), 6861 unique indi-
viduals were included. The study population was predomi-
nantly Black (68.4%) and male (69.7%) with a median age 
of 45 years. Overall, 57.4% individuals had 0 no-shows, and 
42.7% had ≥ 1 no-show during the study period. The bivari-
ate analysis showed that individuals that had ≥ 1 no-show 
during the study period were more likely to be younger, 
Black, have lower median annual income, and have tem-
porary/unstable housing (Table 1). The range of no-shows 
among individuals with ≥ 1 no-show was one to 12 for 

Table 1  Descriptive characteristics of the study population at base-
line (n = 6861)

‡ Median (interquartile range); †N (%)
p-value were calculated using Cochran-Mantel–Haenszel test for cat-
egorical and Kruskal–Wallis test for continuous variables
Transgender includes individuals transgender, transgender male-to-
female, and transgender female-to-male
Other race includes Asian, Native Hawaiian/Pacific Islander, Ameri-
can Indian or Alaska Native, and Other (including mixed race)
Other risk factor includes Injection drug use (IDU), hemophilia/coag-
ulation disorder, receipt of blood transfusion, blood components, or 
tissue, perinatal transmission, and MSM/IDU

Variables % 0 No-shows
3935 (57.4%)

 ≥ 1 No-shows
2926 (42.7%)

Age – 49 (36, 58) 41 (31, 52)
Income‡ – 1928 (600, 10,908) 1017 (9, 9528)
Gender†

 Men 69.7 2742 (69.7) 2043 (69.8)
 Women 29.6 1173 (29.8) 855 (29.2)
 Transgender 0.7 20 (0.5) 28 (1.0)

Race/ethnicity†
 White 29.4 1326 (33.7) 688 (23.5)
 Black 68.4 2508 (63.7) 2188 (74.8)
 Other 2.2 101 (2.6) 50 (1.7)

Housing  status†

 Permanent/stable 93.7 3780 (96.1) 2648 (90.5)
 Temporary/unstable 6.3 155 (3.9) 278 (9.5)

HIV risk  factor†

 MSM 49.3 1958 (49.8) 1421 (48.6)
 Heterosexual 45.5 1796 (45.6) 1324 (45.3)
 Other 5.3 181 (4.6) 181 (6.2)

Site
 1 47.7 1995 (50.7) 1278 (43.7)
 2 3.6 124 (3.2) 126 (4.3)
 3 13.7 631 (16.0) 311 (10.6)
 4 –
 5 25.8 925 (23.5) 843 (28.8)
 6 2.9 113 (2.9) 85 (2.9)
 7 6.3 147 (3.7) 283 (9.7)
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in-person, one to six for video visits, and one to seven for 
telephone visits.

A total of 27,969 visits were included during the study 
period (arrived: 81.7%; no-show: 18.3%). Of the total vis-
its, 73.6% were in-person, 5.4% were video, and 21.0% 
were telephone visits, and their overall no-show rates were 
20.4%, 12.2%, and 12.6%, respectively. Figure 1A depicts 
the change in the proportion of scheduled PCP visits for 

in-person, video, and telephone visits modality during the 
study period divided into six aforementioned quarters and 
showed that, at the beginning of the study, most visits were 
conducted using telehealth (Video: 15.3%; Telephone: 
42.4%); however, the proportion of in-person visits and 
telephone visits were almost identical (43.3% vs. 42.4%). 
Telehealth visits were steadily replaced by in-person vis-
its from 42.3% in Q2 2020 to 81.7% in Q3 2021. This was 

Fig. 1  A Trends over time for proportion of scheduled visits by visit modality. B Trends over time for proportion of no-shows by visit modality
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accompanied by a decrease in telephone and video visits, 
from 42.4% and 15.3% in Q2 2020 to only 16.1% and 2.3% 
in Q3 2021, respectively. Figure 1B shows the change in 
the proportion of no-shows by visit modality for the study 
period divided into six quarters and showed that the no-show 
rates were consistently highest for in-person visits compared 
to telehealth visits (video and telephone). The no-show rates 
for video visits were comparable to that of telephone visits 
for the majority of the study period.

The multivariable analysis showed that compared to in-
person visits, telephone visits had 39% lower odds [AOR 
(95% CI) 0.61 (0.55, 0.68)] of being a no-show, whereas 
video visits had 34% lower odds [AOR (95% CI) 0.66 (0.54, 
0.80)] of being a no-show (Table 2); no differences were 
observed between video and telephone visits. Table 3 shows 
the association between visit modality and no-shows for each 
of the six quarters and mirrors the trends seen in Fig. 1B 
where, compared to in-person visits, telephone visits had 
significantly lower odds of being a no-show throughout the 
study period with the exception of Q2 2021; the difference 
in the odds of no-show for in-person versus telephone visits 
was the highest at the beginning of the study and decreased 
as the study progressed. Moreover, compared to video visits, 
in-person visits had lower odds of being a no-show in only 
Q2 2020, Q3 2020, and Q1 2021. Lastly, the odds of being 
a no-show for video visits and telephone visits were similar 
throughout the study period.

When comparing the no-shows for each visit modality 
among the six quarters (Table 4), the findings for in-person 
visits showed that, compared to Q2 2020, no-shows were 
similar in Q3 2020 but were significantly lower in Q4 2020, 
Q1 2021, and Q2 2021; no difference in no-shows was 
observed between Q2 2020 and Q3 2021. For video visits, 
no differences in no-shows were observed in Q3 2020, Q4 
2020, Q1 2021, Q2 2021, and Q3 2021 when compared with 
Q2 2020. For telephone visits, compared to Q2 2020, no-
shows were higher in Q3 2020, Q4, 2020, Q2 2021, and Q3 
2021; no difference in no-shows was observed between Q2 
2020 and Q1 2021.

Table 5 shows the relationship between sociodemograph-
ics and no-shows for each visit modality, separately. For in-
person visits, older age (AOR [95% CI] 0.98 [0.97, 0.98]), 
female (AOR [95% CI] 0.83 [0.74, 0.93]), white (AOR [95% 
CI] 0.83 [0.75, 0.92]), Other race group (AOR [95% CI] 0.52 
[0.38, 0.71]), those with permeant/stable housing person 
(AOR [95% CI] 0.53 [0.46, 0.60]), and MSM (AOR [95% 
CI] 0.82 [0.73, 0.92]) had lower odds of having a no-show. 
For video visits, the odds of having a no-show were only 
lower for those with permeant/stable housing (AOR [95% 
CI] 0.37 [0.20, 0.69]). For telephone visits, the odds of hav-
ing a no-show were only lower for older age (AOR [95% 
CI] 0.98 [0.97, 0.98]) and other race group (AOR [95% CI] 
0.41 [0.21, 0.80]).

Discussion

This study showed telehealth visits (either video or tele-
phone) to be the most common method of HIV healthcare 
delivery at D4C-participating clinic sites around the onset 
of the COVID-19 pandemic. However, as the pandemic pro-
gressed, most telehealth visits were replaced by in-person 
visits to the point that in-person visits accounted for 81.7% 
of total visits by the study end. Moreover, in-person visits 
had the highest rates throughout the study period, whereas 
telephone and video no-shows remained fairly stable. Note-
worthy, the range of telehealth (video and telephone) no-
shows was significantly smaller than in-person no-shows 
among individuals with ≥ 1 no-shows, which may suggest 
a lower likelihood of individuals missing a telehealth visit 
as compared to an in-person visit. Interestingly, around the 
onset of the COVID-19 pandemic, while the proportion of 
in-person and telephone visits were almost identical, tel-
ephone visits had a much lower no-show rate compared to 
in-person visits. While this significant difference between 
telephone and in-person no-shows may be due to the stay-at-
home orders around the onset of COVID-19 pandemic, this 
difference persisted as in-person no-shows were significantly 

Table 2  Comparison of 
No-Show by Visit Modality 
(In-person vs. Video and 
Telephone & Video vs. 
Telephone) During COVID-19 
(April 1, 2020 to September 31, 
2021)

a Logistic regression model using generalized estimating equations accounting for repeat measures in indi-
viduals and within sites
b Adjusted for age, race/ethnicity, gender, income, housing status, HIV risk factor, and pre-COVID-19 tel-
ehealth site indicator
c Bold denotes statistical significance (p < 0.05)

Visit type Odds of no-shows versus 0 no-shows

Video and telephone versus in-person Video versus telephone

OR (95% CI) AOR (95% CI) OR (95% CI) AOR (95% CI)

Video 0.61 (0.52, 0.71) 0.66 (0.54, 0.80) 1.07 (0.89, 1.27) 1.08 (0.87, 1.33)
Telephone 0.57 (0.52, 0.63) 0.61 (0.55, 0.68) Reference Reference
In-person Reference Reference – –
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higher than the telephone no-shows by the end of the study 
period. When comparing the in-person visits versus video 
visits, no-shows were higher around the beginning of the 
study and became similar as the COVID-19 pandemic 
progressed.

The findings from this study were in line with those from 
previous studies. A study conducted at the Johns Hopkins 
HIV Clinical Cohort assessing completion of at least one 
scheduled in-person visit during a pre-pandemic period 

(September 1, 2019–March 15, 2020) versus completion of 
at least one scheduled telehealth visit during a pandemic 
period (March 16, 2020–Septempber 30, 2020) showed a 
higher rate of visit completion associated with telehealth 
visits in the pandemic period [5]. While the visits in the 
John Hopkins study temporarily shifted almost completely 
from in-person to telehealth after the onset of the COVID-19 
pandemic, a comparison of in-person visits with telehealth 
visits during the pandemic period could not be made [5]. 

Table 3  Comparison of no-show visit modality (in-person vs. video and telephone and video vs. telephone) during COVID-19 by Quarter (April 
1, 2020 to September 31, 2021)

a Logistic regression model using generalized estimating equations accounting for repeat measures in individuals and within sites
b Adjusted for age, race/ethnicity, gender, income, housing status, HIV risk factor, and pre-COVID-19 telehealth site indicator
c Bold denotes statistical significance (p < 0.05)

Visit type Video and telephone versus in-person Video versus telephone

Q2 2020 (Apr 1 to Jun 30)

OR (95% CI) AOR (95% CI) OR (95% CI) AOR (95% CI)

Video 0.48 (0.37, 0.62) 0.47 (0.36, 0.61) 1.26 (0.95, 1.68) 1.23 (0.92, 1.64)
Telephone 0.38 (0.31, 0.46) 0.38 (0.31, 0.47) Reference Reference
In-person Reference Reference – –

Q3 2020 (Jul 1 to Sep 30)

OR (95% CI) AOR (95% CI) OR (95% CI) AOR (95% CI)

Video 0.58 (0.41, 0.82) 0.60 (0.42, 0.85) 1.11 (0.76, 1.63) 1.10 (0.74, 1.64)
Telephone 0.53 (0.43, 0.65) 0.54 (0.43, 0.68) Reference Reference
In-person Reference Reference – –

Q4 2020 (Oct 1 to Dec 31)

OR (95% CI) AOR (95% CI) OR (95% CI) AOR (95% CI)

Video 0.89 (0.55, 1.45) 0.95 (0.58, 1.56) 1.37 (0.82, 2.30) 1.44 (0.85, 2.45)
Telephone 0.65 (0.52, 0.80) 0.66 (0.53, 0.82) Reference Reference
In-person Reference Reference – –

Q1 2021 (Jan 1 to Mar 31)

OR (95% CI) AOR (95% CI) OR (95% CI) AOR (95% CI)

Video 0.56 (0.37, 0.82) 0.55 (0.36, 0.82) 1.07 (0.69, 1.67) 1.08 (0.68, 1.70)
Telephone 0.52 (0.41, 0.65) 0.51 (0.40, 0.65) Reference Reference
In-person Reference Reference – –

Q2 2021 (Apr 1 to Jun 30)

OR (95% CI) AOR (95% CI) OR (95% CI) AOR (95% CI)

Video 0.65 (0.38, 1.09) 0.65 (0.38, 1.12) 0.57 (0.33, 1.01) 0.59 (0.33, 1.04)
Telephone 1.12 (0.81, 1.41) 1.11 (0.87, 1.41) Reference Reference
In-person Reference Reference – –

Q3 2021 (Jul 1 to Sep  30h)

OR (95% CI) AOR (95% CI) OR (95% CI) AOR (95% CI)

Video 0.76 (0.47, 1.23) 0.84 (0.50, 1.41) 1.17 (0.70, 1.94) 1.25 (0.73, 2.15)
Telephone 0.66 (0.53, 0.81) 0.67 (0.53, 0.83) Reference Reference
In-person Reference Reference – –
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The John Hopkins study, however, did compare the visit 
completion among video and telephone visits during the 
pandemic period and found a much higher rate of visit com-
pletion for telephone visits when compared with video visits 
[5]. Our study did not find such evidence, as no statistically 
significant difference in the odds of being a no-show was 
observed among telephone and video visits in all quarters 
of the study period. Similarly, another study conducted in 
Chicago, Illinois, compared appointment attendance among 
telehealth visits (distinction between video and telephone 
visits not made) with in-person visits during the pandemic 
(Mar20–May21) and found that telehealth appointments 
had a higher appointment attendance compared to in-person 
appointments [6]. Previous studies have shown missed visits 
and kept visits to capture distinct behaviors among PWH 
[18] and although our study measured missed visits instead 
kept visits as done in John Hopkins and Chicago studies, 
we found similar trends among the two retention in care 
measurement types i.e. telehealth visits were less likely be 
missed visits (our study) and more likely to be kept visits 
(other studies).

Table 4  Association between no-shows for each visit modality by 
time

a Logistic regression model using generalized estimating equations 
accounting for repeat measures in individuals and within sites
b Adjusted for age, race/ethnicity, gender, income, housing status, HIV 
risk factor, and pre-COVID-19 telehealth site indicator
c Bold denotes statistical significance (p < 0.05)

Variables No-show vs 0 no-show
Adjusted OR (95% CI)

In-person Video Telephone

Time
 Q2 2020 Reference Reference Reference
 Q3 2020 1.11 (0.96, 1.28) 1.42 (0.93, 2.16) 1.58 (1.22, 2.06)
 Q4 2020 0.80 (0.70, 0.93) 1.63 (0.95, 2.80) 1.39 (1.09, 1.79)
 Q1 2021 0.76 (0.66, 0.87) 0.89 (0.56, 1.41) 1.02 (0.77, 1.34)
 Q2 2021 0.80 (0.69, 0.91) 1.10 (0.62, 1.98) 2.31 (1.76, 3.04)
 Q3 2021 0.92 (0.80, 1.06) 1.64 (0.94, 2.87) 1.61 (1.24, 2.10)

Table 5  Association 
between no-shows and 
sociodemographics by visit 
modality

a Logistic regression model using generalized estimating equations accounting for repeat measures in indi-
viduals and within
b Bold denotes statistical significance (p < 0.05)
c Transgender includes individuals transgender, transgender male-to-female, and transgender female-to-
male
d Other race includes Asian, Native Hawaiian/Pacific Islander, American Indian or Alaska Native, and 
Other (including mixed race)
e Other risk factor includes Injection drug use (IDU), hemophilia/coagulation disorder, receipt of blood 
transfusion, blood components, or tissue, perinatal transmission, and MSM/IDU

Variables No-show vs 0 no-show
Adjusted OR (95% CI)

In-person Video Telephone

Age 0.98 (0.97, 0.98) 0.99 (0.97, 1.00) 0.98 (0.97, 0.98)
Income (Unit = $100,000) 1.00 (1.00, 1.00) 0.72 (0.23, 2.27) 0.71 (0.40, 1.28)
Gender
 Men 1.20 (1.07, 1.35) 1.62 (0.93, 2.81) 1.23 (0.98, 1.54)
 Transgender 1.92 (1.28, 2.87) 1.61 (0.18, 14.1) 0.65 (0.20, 2.11)
 Women Reference Reference Reference

Race/ethnicity
 White 0.83 (0.75, 0.92) 0.93 (0.64, 1.34) 0.91 (0.74, 1.12)
 Other 0.52 (0.38, 0.71) 0.34 (0.04, 2.67) 0.41 (0.21, 0.80)
 Black Reference Reference Reference

Housing status
 Permanent/stable 0.53 (0.46, 0.60) 0.37 (0.20, 0.69) 0.80 (0.52, 1.23)
 Temporary/unstable Reference Reference Reference

HIV risk factor
 MSM 0.82 (0.73, 0.92) 0.68 (0.41, 1.13) 0.81 (0.64, 1.02)
 Other 0.93 (0.76, 1.14) 1.05 (0.51, 2.18) 1.32 (0.88, 1.97)
 Heterosexual Reference Reference Reference
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When examining the trends in no-shows through the 
study period for each visit modality separately, it was seen 
that no-shows associated with in-person visits were higher 
around the beginning of the COVID-19 pandemic, after 
which no-show rates became significantly lower. Interest-
ingly, in-person no-show rate around the end of the study 
period was found to be similar to that at the beginning of 
the COVID-19 pandemic. Similar to our findings, a study 
conducted in Africa (Tanzania, Uganda, Kenya, and Nigeria) 
found that PWH were less likely to be adherent to their HIV 
clinic visits (in-person visits) during the early phases of the 
COVID-19 pandemic compared with later in the pandemic 
[19]. Moreover, it was noteworthy to see that, even though 
the number of scheduled video visits declined as the study 
progressed (15.3% to 2.3%), the rate of no-shows remained 
similar throughout the study period compared to that at the 
onset of the COVID-19 pandemic. Lastly, while the no-
show rate decreased among in-person visits and remained 
similar for video visits through the course of the study, no-
show rates for telephone visits became higher as the study 
progressed compared to the beginning of the study period; 
this was coupled with the substantial decrease in number of 
scheduled telephone visits from the beginning of the study 
(42.4%) to the end of the study (16.1%).

Our study also found differences among sociodemo-
graphic groups to be most commonly associated with miss-
ing in-person visits. We found that younger age, Black and 
Other race group versus White, male and transgender ver-
sus cisgender female, those with temporary/unstable ver-
sus permanent/stable housing, and those reporting hetero-
sexual contact as their HIV risk factor versus MSM were 
more likely to have an in-person no-show. This was similarly 
seen in the Chicago study, which showed that Black PWH 
and PWH with unstable housing arrangements had lower 
in-person appointment attendance [6].

Regarding video visits, while previous studies have indi-
cated Black compared to White PWH and male compared to 
female PWH to be less likely to complete a video visit [5, 7, 
17], our study did not find any differences in missing a video 
visit by race/ethnicity or gender. However, we did find PWH 
with temporary/unstable housing to be more likely to miss a 
video visit compared to PWH with stable housing arrange-
ment. This may be due to the lack of telehealth access among 
those with temporary/unstable housing arrangement. While 
ensuring telehealth access may not be straightforward among 
homeless PWH, other efforts, such as ensuring telehealth 
access among shelters, day sites, etc., may be placed in 
order to minimize this inequity. When examining telephone 
visits, younger versus older and Black versus “Other” race 
PWH were more likely to have a no-show. In line with this, 
a qualitative study exploring experiences associated with 
telehealth use among older PWH (> 50 years) found older 
individuals to prefer telephone visits over video visits [20]. 

These results, which illustrate more sociodemographic dif-
ferences in retention in care outcomes for in-person versus 
telehealth visits, suggest that telehealth visits may help 
ameliorate some of the structural barriers that contribute to 
health disparities.

Around the onset of the COVID-19 pandemic, telehealth 
visits (video and telephone) accounted for the majority of 
scheduled visits. This trend was, however, seen to change 
as the pandemic progressed, and most telehealth visits 
were replaced by in-person visits. Interestingly, it was seen 
that no-shows were higher for in-person visits and similar 
between telephone and video visits. Among telehealth vis-
its, it was noteworthy that a substantially higher number of 
telephone visits were conducted as compared with video 
visits. Moreover, as the pandemic progressed, the no-shows 
for in-person visits decreased, remained similar for video 
visits, and increased for telephone visits, relative to the start 
of the pandemic.

Strengths and Limitations

This study was conducted using data from six HIV care 
facilities across the State of Alabama. The demographics of 
our study population are representative of PWH in Alabama 
making the findings generalizable to PWH in Alabama, as 
well as PWH living in areas similar to Alabama, especially 
in the Southern US, which faces the disparities associated 
HIV as well as technology access [8, 9]. While there were 
strengths associated with this study, there were also a few 
limitations. As sites report data quarterly, visit modality 
was added as a new reporting variable after the onset of the 
COVID-19 pandemic. Data on visit modality, therefore, first 
started being reported Q2 2020 (Apr20) onwards. Due to 
this, we were unable to assess no-shows with visit modality 
for the COVID-19 period between March 11, 2020, the onset 
of the COVID-19 pandemic, and March 31, 2020. Moreover, 
most of our covariates were self-reported and not validated. 
In addition, due to lack of data availability, we were unable 
to adjust for any COVID-19-related variables or the multiple 
COVID-19 waves which may have limited our ability to fully 
understand the findings. Moreover, although our analysis 
adjusted for sites’ pre-COVID telehealth access, we were 
unable to control for other factors that may have differed 
among sites (example access to video/telephone), which 
may have impacted the no-shows. Additionally, although 
we studied the no-show trends as the COVID-19 pandemic 
progressed among each visit modality, we did not assess 
this trend at an individual level. Moreover, our analysis did 
not assess the variance at an individual level or at a site 
level. Additionally, due to data availability restrictions, we 
were unable to assess in details the rescheduled visits in 
which the visit modality switched i.e. visit modality of the 
scheduled visits being different from the visit modality of 
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the completed visit. Furthermore, our study population was 
predominantly from the MSM and heterosexual contact HIV 
risk factor categories, which may limit the generalizability 
of these findings to those reporting IDU or other HIV risk 
factors. Moreover, lack of substantial statistically signifi-
cant findings associated with video visits may be due to the 
low statistical power associated with this group as a result 
of its small number. Lastly, the lag between the data being 
recorded and being available for analysis limited our ability 
to report the most up-to-date trends.

Conclusion

Findings from our study showed that, during the COVID-
19 pandemic, HIV-related no-shows were impacted by visit 
modality. While in-person visits had higher no-show rates 
than telephone and video visits around the onset of the 
COVID-19 pandemic, no-show rates for video visits were 
similar to telephone visits. As the pandemic progressed, an 
increase in scheduled in-person visits was associated with a 
decrease in the no-shows within this visit modality. While 
both video and telephone visits decreased as the pandemic 
progressed, no-shows increased relative to the start of the 
pandemic for telephone visits and remained similar for video 
visits. Additionally, it was seen that while the association of 
no-shows with visit modality for in-person visits differed 
significantly among different sociodemographic groups, 
most groups had similar likelihood of having a no-show for 
telephone and video visits. In summary, even though the no-
shows were higher for in-person visits when compared with 
telephone and video visits, no-shows within in-person vis-
its significantly decreased as the COVID-19 pandemic pro-
gressed. Additionally, despite decreasing number of video 
and telephone visits, the no-shows within telephone visits 
were seen to increase and remain similar for video visits as 
the study progressed. Regardless, telehealth visits had lower 
no-show rates than in-person visits, which may suggest the 
success of telehealth in terms of achieving the desired HIV 
care outcomes during the COVID-19 pandemic.
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