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COVID-19 pandemic led to abrupt changes in the health-
care system across all fields. In efforts to minimize infection 
risk and ensure continuity of care during COVID-19, much 
ambulatory healthcare delivery switched from in-person to 
telemedicine, especially for chronic illness care management 
[2]. Efforts put in place to minimize the spread of COVID-
19, such as stay-at-home recommendations and attending 
work and school from home, reduced human interaction and 
increased isolation [3, 4]. For people with HIV (PWH), who 
are already at increased risk of isolation due to internalized 
stigma associated with HIV [5], COVID-19-induced iso-
lation may exacerbate feelings of loneliness. While social 
isolation has shown to worsen health outcomes and even 
increase mortality risk[6], isolation in PWH may worsen 
HIV-related health outcomes due to increased depression 
[7, 8], which is negatively associated with retention in HIV 
care[9, 10]. Additionally, surveys showed telehealth to be a 
cause of concern for effective communication and physical 
examination in PWH; this may lead to suboptimal retention 
in care in PWH [11, 12].

While clinical measures of retention in care have, up 
until this point, relied on face-to-face visits to calculate this 
indicator of HIV health, the emergence of COVID-19 has 

Introduction

On March 11, 2020, the World Health Organization 
declared SARS-CoV‐2 (novel coronavirus disease 2019, or 
“COVID-19”) a pandemic [1]. The sudden emergence of the 
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temporarily, if not permanently, changed the way we con-
ceptualize HIV primary care visit attendance with the emer-
gent role of telehealth [13]. Retention in primary HIV care is 
a complex phenomenon longitudinally measuring multiple 
visits over varying intervals of time without a single gold 
standard method for its measurement [14]. Currently, six 
methods (three kept-visit and three missed-visit measures) 
are recommended for measurement of retention in care [14]. 
Since missed-visit and kept-visit measures capture distinct 
aspects of retention in care behaviors in PWH (i.e., miss-
ing visits versus attending visits), researchers have recom-
mended using at least one missed-visit measure and one 
kept-visit measure when studying retention in care [14–16]. 
Following the emergence of COVID-19, some researchers 
have also recommended including telehealth as a measure of 
HIV primary care attendance, thereby expanding and adapt-
ing the metrics further [13]. While some single-cohort stud-
ies have examined retention in care outcomes before and 
during COVID-19 using a single measure (e.g.,[17, 18]), to 
our knowledge, no research to date has examined trends in 
retention in care across multiple clinic cohorts, affording a 
larger as well as a more heterogeneous sample, using both 
kept- and missed-visit measures.

Therefore, the objective of this research was to examine 
the impact of early-COVID-19 on retention in care by com-
paring visit constancy (kept-visit measure) and no-show 
dichotomous (missed-visit measure) outcomes in the pre-
COVID-19 (Apr19-Mar20) vs. early-COVID-19 (Apr20-
Mar21) period using a longitudinal multi-site sample. This 
analysis also assessed the role of patient sociodemographics 
on retention in care both prior to and during early-COVID-19 
to assess if there were distinct sociodemographic trends dur-
ing the two measurement periods.

Methods

This study was conducted as a part of the Data for Care Ala-
bama (D4C) project, which is aimed at improving retention 
in care in PWH through evidence-based enhanced personal 
contact and stay connected methods [19]. The D4C project 
is a consortium of seven sites funded by the Ryan White 
HIV/AIDS Program throughout the state of Alabama, which 
include the University of Alabama at Birmingham (UAB) 
1917 Clinic, UAB Family Clinic, Health Services Center, 
Thrive, Medical Advocacy and Outreach, University of 
South Alabama, and Unity Wellness Center. As a part of 
the D4C project, all sites have been reporting client-level 
data routinely on sociodemographics, HIV viral loads, CD4 
counts, and scheduled HIV-related primary care provider 
(PCP) appointments since 2019. All sites followed the D4C 
codebook and reported data uniformly on all variables The 

implementation of the D4C intervention occurred in 2018 
at the UAB 1917 Clinic, and has been delayed at six of the 
seven participating clinics as a result of the COVID-19 pan-
demic such that the intervention was not introduced at any 
of the seven sites during the observation period of this study.

For this study, a retrospective cohort design was used in 
which individuals were followed from April 1st, 2019 to 
March 31st, 2021 using D4C data. The two-year study period 
was divided into a “pre-COVID” period (April 1st, 2019- 
March 31st, 2020) and an “early-COVID” period (April 1st, 
2020- March 31st, 2021). April 1 was chosen as the start 
date for the early-COVID period because clinics’ operating 
procedures and care practices were heavily disrupted dur-
ing the first few weeks of the pandemic. Only individuals 
that had ≥ 1 scheduled PCP visit in the pre-COVID period 
were included to better assess trends among patients already 
established in care. The current study was approved by the 
UAB Institutional Review Board as part of D4C.

Outcome Variables

Using information on scheduled PCP visits, two outcomes, 
no-show dichotomous (a missed-visit measure) and visit 
constancy (a kept-visit measure), were created. For each 
outcome variable, two outcome measures, one for the 
pre-COVID period and one for the early COVID period, 
were created. The status of PCP visits was categorized as 
arrived: keeping a scheduled appointment, no-show: miss-
ing a scheduled appointment without prior cancelation, 
cancelled: missing a scheduled appointment with prior can-
celation, rescheduled/bumped: appointment re-scheduled 
by clinic.

No-show Dichotomous

This measure assesses an individual having ≥ 1 no-show in 
a pre-determined study period [14]. The variable was cat-
egorized as having 0 vs. ≥1 no-show in the pre-COVID-19 
period and early-COVID-19 period.

Visit Constancy

This measures attendance of ≥ 1 scheduled PCP visit within 
a pre-established time interval during a pre-specified fol-
low-up period [14]. To create this variable, only arrived 
PCP visits were used. For this study, individuals were fol-
lowed for two consecutive 6-month intervals in the pre-
COVID-19 period and early-COVID-19 period (Fig. 1). 
The decision to create 6-month intervals was based on the 
stable clinical condition of the majority of the study popula-
tion that resulted in a scheduled PCP visit only once every 
six months. For this outcome, if an individual arrived to 
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≥ 1 PCP visit in the 6-month interval, they were assigned a 
score of 1, the maximum attainable score; therefore, for one 
study period (pre-COVID-19 and early-COVID-19) was 2. 
Individuals with a high visit constancy received a score of 
2, while those with a low visit constancy received a score 
of 0 or 1.

Exposure Variables/Covariates

Sociodemographics included age and annual income as 
continuous variables; gender categorized as cisgender male, 
cisgender female, and transgender (male-to-female, female-
to-male, unspecified transgender; all groups were combined 
owing to small sample sizes); race/ethnicity categorized 
as Black, White, and “other” (Asian, Native Hawaiian/
Pacific Islander, American Indian or Alaska Native, and 
other including mixed race; the small sample size for each 
of these races necessitated that these categories were com-
bined); housing status categorized as permanent/stable and 
temporary/unstable; and HIV risk factor categorized as men 
who have sex with men (MSM), heterosexual contact, and 
“other” [injecting drug use (IDU), hemophilia/coagulation 
disorder, receipt of blood transfusion, blood components, or 
tissue, perinatal transmission, and MSM/IDU].

Statistical Analysis

Descriptive statistics were calculated for individuals having 
0, and ≥ 1 no-shows in the pre-COVID-19 period with the 
exposure variables at baseline. Frequencies and proportions 
for categorical variables and median and interquartile range 
for continuous variables were calculated. For the bivariate 
analyses, Cochran-Mantel-Haenszel tests for categorical 
and Kruskal-Wallis tests for continuous variables were con-
ducted. Additionally, to examine association between no-
shows categorized as 0, 1, and ≥ 2 and sociodemographics, 

descriptive statistics and bivariate analyses were also carried 
out for the pre-COVID-19 period. Moreover, to compare no-
shows with sociodemographics between the pre-COVID-19 
and early-COVID-19 period, descriptive statistics and 
bivariate analyses were also carried out with no-shows in 
the –early-COVID-19 period. To examine the impact of 
early-COVID-19 on HIV retention in care, no-shows and 
visit constancy were compared between pre-COVID-19 
vs. early-COVID-19 period. A sensitivity analysis was car-
ried out comparing the no-shows, categorized as ≤ 1 and 
≥ 2, between pre-COVID-19 and early-COVID-19 period. 
Since March 2020 was transitional month, when many visit-
related activities were unsettled, a sensitivity analysis was 
carried out comparing no-shows and visit constancy among 
pre-COVID-19 and early-COVID-19 period excluding vis-
its from March 2020. Additionally, to examine if retention 
in care outcomes were different in the earlier and the later 
phase of early-COVID-19- pandemic, no-shows and visit 
constancy were compared among the first interval (Apr 
1st, 2020 to Sep 31st 2020) and second interval (Oct 1st, 
2020 to Mar 31st, 2021) of early-COVID-19; the no-show 
measure was categorized as having ≥ 1 vs. 0 no-show and 
visit constancy was categorized as attending ≥ 1 vs. 0 sched-
uled visits in the first and second 6-month period. For these 
analyses, logistic regression models using generalized esti-
mating equations were fit accounting for repeat measures in 
individuals and within sites.

To assess the association between the sociodemographic 
variables and outcome variables, logistic regression models 
with an interaction term for each covariate/confounder with 
time period (pre-COVID-19 and early-COVID-19) were fit 
to calculate crude and adjusted odds ratios (OR) and accom-
panying 95% confidence interval (CI). First, the impact 
of exposure variables with no-show dichotomous was 
assessed as odds of having ≥ 1 vs. 0 no-show. A sensitiv-
ity analysis was carried out assessing relationships between 

Fig. 1 Illustration of the Visit Constancy Measure
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≥ 1 interval (low visit constancy). All sociodemographics 
variables and site were included in the adjusted models. All 
analyses were carried out using SAS 9.4 [20].

Results

During the two-year study period, a total of 60, 295 PCP 
visits were scheduled (pre-COVID-19: 45.9%; early-
COVID-19: 54.1%). Of all the pre-COVID-19 visits, 68.1% 
arrived, 12.8% were no-shows, 10.8% cancelled, and 8.4% 
rescheduled/bumped. Of the visits during early-COVID-19, 
56.8% arrived, 12.0% were no-shows, 18.4% cancelled, and 
12.8% rescheduled/bumped. A larger number of scheduled 
visits in the early-COVID-19 period may be attributed to 
the large proportion of cancelled visits. Although visit type 
(e.g., in clinic, telehealth) was not systematically captured 
in the pre-COVID-19 period due to less emphasis on tele-
health prior to the pandemic, it was reported by most sites 
during the COVID-19 period. Among all scheduled visits 
in the COVID-19 period, 70.8% were in-person, 6.9% were 
video visits, and 22.3% were telephone visits (7.6% miss-
ing). Furthermore, the no-show rate among each visit type 
was 13.5% for in-person visits, 8.7% for video visits, and 
9.7% for telephone visits during the COVID-19 period. 
Of all the cancelled visits in the early-COVID-19 period, 
71.4% were in-person, 6.5% were video, and 22.1% were 
telephone.

When looking at individual-level data, 8,154 unique indi-
viduals had ≥ 1 scheduled visit in the pre-COVID-19 period. 
Of these, only 7,558 individuals (92.7%) had ≥ 1 scheduled 
visit in the COVID-19 period. To follow the same study 
sample, individuals without data in the COVID-19 period 
(n = 596) were excluded. Additionally, after excluding indi-
viduals with missing data on age (n = 197), race/ethnicity 
(n = 48), gender (n = 60), housing status (n = 407), income 
(n = 223), HIV risk factor (n = 213), 6,410 individuals were 
included in the analyses.

Among the 6,410individuals, 72.3% had zero and 27.7% 
had ≥ 1 no-shows in the pre-COVID-19 period, whereas 
67.4% had zero and 32.6% had ≥ 1 no-shows in the COVID-
19 period (Cochran-Mantel-Haenszel test p: <0.0001). The 
study population had a median age of 46 years and were 
predominantly Black (67.4%) and cisgender men (69.9%). 
The bivariate analysis showed that the individuals with 
≥ 1 no-show were younger, had lower income, were more 
likely women, Black, and had a temporary/unstable hous-
ing status (Table I). The descriptive statistics and bivari-
ate analyses with no-show categorized as 0, 1, ≥ 2 showed 
similar findings (Supplementary table I). Overall, 27.7% 
individuals in the pre-COVID-19 period and 32.6% indi-
viduals in the COVID-19 period had ≥ 1 no-show, whereas, 

sociodemographics and no-show dichotomous categorized 
as ≤ 1 or ≥ 2 no-show. Next, the impact of exposure vari-
ables on visit constancy was assessed as odds of an individ-
ual attending ≥ 1 scheduled PCP visit in both intervals (high 
visit constancy) vs. not attending ≥ 1 scheduled PCP visit in 

Table I Descriptive Characteristics of the Study Population at Baseline 
(n = 6,410)
Variables % 0

(72.3%)
≥ 1
(27.7%)

P-value

Age ‡ 48 (36, 
57)

40 (31, 
51)

< 0.0001

Income ‡ 1816 
(600, 
10,000)

964 (0, 
10,080)

< 0.0001

Gender † 0.0013
Men 69.9 3276 

(70.7)
1203 
(67.9)

Women 29.6 1344 
(29.0)

552 (31.1)

Transgender 0.6 17 (0.4) 18 (1.0)
Race/Ethnicity† < 0.0001
White 30.6 1555 

(33.5)
403 (22.7)

Black 67.4 2981 
(64.3)

1340 
(75.6)

Other 2.0 101 (2.2) 30 (1.7)
Housing Status† < 0.0001
Permanent/stable 93.7 4409 

(95.1)
1600 
(90.3)

Temporary/unstable 6.3 228 (4.9) 173 (9.8)
HIV Risk Factor† 0.0666
MSM 49.4 2313 

(49.9)
851 (48.0)

Heterosexual 45.7 2110 
(45.5)

817 (46.1)

Other 5.0 214 (4.6) 105 (5.9)
Site < 0.0001
1 48.8 2442 

(52.7)
686 (38.7)

2 3.1 102 (2.2) 98 (5.5)
3 11.7 512 (11.0) 239 (13.5)
4 6.5 326 (7.0) 92 (5.2)
5 21.5 973 (21.0) 405 (22.9)
6 2.7 98 (2.1) 77 (4.3)
7 5.6 184 (4.0) 176 (9.9)
a‡Median (interquartile range); † N (%)
bP-value were calculated using Cochran-Mantel-Haenszel test for 
categorical and Kruskal-Wallis test for continuous variables
*Bold denotes significance
cTransgender includes individuals transgender, transgender male-to-
female, and transgender female-to-male
dOther race includes Asian, Native Hawaiian/Pacific Islander, Amer-
ican Indian or Alaska Native, and Other (including mixed race)
eOther risk factor includes Injection drug use (IDU), hemophilia/
coagulation disorder, receipt of blood transfusion, blood compo-
nents, or tissue, perinatal transmission, and MSM/IDU.
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and those with ≥ 1 no-shows in the pre-COVID-19 and 
early-COVID-19 period overall and for individual sites. 
Additionally, sensitivity analysis assessing visit constancy 
and no-shows excluding visits from Mar20 found that indi-
viduals in the early-COVID-19 period had higher odds of 
having ≥ 1 no-show [OR (95% CI): 1.29 (1.21, 1.38)] ; no 
differences in visit constancy [OR (95% CI): 0.96 (0.90, 
1.03)] were observed (n = 6384). Moreover, analysis com-
paring no-shows and visit constancy among first and last 
six months of the early-COVID-19 period found that indi-
viduals in the second half of the early-COVID-19 period 
had lower odds of having ≥ 1 no-show [OR (95% CI): 0.91 
(0.83, 0.99)] and higher odds of visit constancy than the first 

69.8% in the pre-COVID-19 and 66.4% in the COVID-19 
period had high visit constancy (Fig. 2); differences in no-
shows and visit constancy were also noticed among sites 
in the pre-COVID-19 vs. early-COVID-19 period Individu-
als in the early-COVID-19 period had higher odds of hav-
ing ≥ 1 no-show [OR (95% CI): 1.27 (1.19, 1.35)] and lower 
odds of having high visit constancy [OR (95% CI): 0.85 
(0.79, 0.92)] than the pre-COVID-19 period. The sensitiv-
ity analysis comparing no-shows categorized as ≤ 1 and ≥ 2, 
between pre-COVID-19 and early-COVID-19 period found 
no difference in the odds of having ≤ 1 vs. ≥2 no-shows [OR 
(95% CI): 1.03 (0.92, 1.14)]. Figure 2 shows the change 
in the proportion of individuals with high visit constancy 

Fig. 2 Trends in the Proportion of Individuals with ≥ 1 No-show and High Visit Constancy between Pre-COVID-19 and early-COVID-19 Period
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CI): 0.60 (0.39, 0.91)] and having lower likelihood of hav-
ing ≥ 2 no-shows in the early-COVID period [AOR (95% 
CI): 0.42 (0.19, 0.91)].

Visit Constancy

Those more likely to attend ≥ 1 scheduled PCP visit during 
both 6-month intervals (high visit constancy) in the pre-
COVID-19 period (Table III) were older [AOR (95% CI): 
1.02 (1.01, 1.02)], had permanent/stable housing [AOR 
(95% CI): 1.75 (1.41, 2.75)], and were MSM [AOR (95% 
CI): 1.20 (1.03, 1.40)]. PWH more likely to attend ≥ 1 
scheduled PCP visit during both 6-month intervals in the 
early-COVID-19 period (Table III) were older [AOR (95% 
CI): 1.02 (1.02, 1.03)], women [AOR (95% CI): 2.50 (1.20, 
5.26)] “other” race category [AOR (95% CI): 1.80 (1.18, 
2.75)], had permanent/stable housing [AOR (95% CI): 1.45 
(1.17, 1.80)], MSM [AOR (95% CI): 1.20 (1.04, 1.40)], and 
“other” risk group PWH [AOR (95% CI): 1.50 (1.14, 1.98)].

half [OR (95% CI): 1.23 (1.09, 1.36)]. Sociodemographics 
in the early-COVID-19 vs. pre-COVID-19 period were 
found to be similar (supplementary table II).

No-show Dichotomous

When assessing the likelihood of an individual having ≥ 1 
no-show in the pre-COVID-19 period (Table II), the 
adjusted multivariable analysis showed that PWH who 
were older [AOR (95% CI): 0.97 (0.97, 0.98)], White [AOR 
(95% CI): 0.66 (0.58, 0.76)] and “other” race [AOR (95% 
CI): 0.60 (0.39, 0.91)], and had permanent/stable housing 
[AOR (95% CI): 0.48 (0.39, 0.60)] had lower odds of hav-
ing ≥ 1 no-show. For the early-COVID-19 period (Table II), 
the adjusted multivariable analysis showed that older PWH 
[AOR (95% CI): 0.97 (0.97, 0.98)] White [AOR (95% CI): 
0.83 (0.73, 0.94)], PWH with permanent/stable housing 
[AOR (95% CI): 0.45 (0.37, 0.56)], and MSM [AOR (95% 
CI): 0.82 (0.70, 0.95)] had lower odds of having ≥ 1 no-
show. When comparing the association between sociode-
mographics with no-show dichotomous categorized as ≥ 2 
vs. ≤1 no-shows vs. ≥1 vs. 0 no-shows (supplementary table 
III), similar trends were observed, with the exception of the 
“other’ race group vs. black having lower likelihood of hav-
ing ≥ 1 no-shows in the pre-COVID-19 period [AOR (95% 

Odds of having ≥ 1 vs. 0 No-show (n = 6,410)
PRE-COVID-19 EARLY-COVID-19

Variables OR (95% CI) AOR (95% CI) OR (95% CI) AOR (95% CI)
Age 0.97 (0.96, 0.97) 0.97 (0.97, 0.98) 0.97 (0.97, 0.98) 0.97 (0.97, 0.98)
Income (units = 1000) 1.00 (1.00, 1.00) 0.99 (0.99, 1.00) 1.00 (1.00, 1.00) 1.00 (1.00, 1.00)
Gender
Men 0.89 (0.79, 1.01) 1.06 (0.90, 1.25) 1.02 (0.91, 1.15) 1.13 (0.96, 1.32)
Transgender 2.58 (1.32, 5.04) 1.25 (0.61, 2.54) 1.77 (0.91, 3.47) 1.09 (0.53, 2.24)
Women Reference Reference Reference Reference
Race
White 0.58 (0.51, 0.66) 0.66 (0.58, 0.76) 0.69 (0.61, 0.77) 0.83 (0.73, 0.94)
Other 0.66 (0.44, 0.99) 0.60 (0.39, 0.91) 0.78 (0.53, 1.14) 0.70 (0.47, 1.03)
Black Reference Reference Reference Reference
Housing Status
Permanent/stable 0.48 (0.39, 0.59) 0.48 (0.39, 0.60) 0.41 (0.34, 0.50) 0.45 (0.37, 0.56)
Temporary/unstable Reference Reference Reference Reference
HIV Risk Factor
MSM 0.95 (0.85, 1.06) 0.88 (0.75, 1.03) 0.99 (0.90, 1.11) 0.82 (0.70, 0.95)
Other 1.27 (0.99, 1.62) 1.00 (0.76, 1.32) 1.26 (0.99, 1.60) 1.06 (0.82, 1.37)
Heterosexual Reference Reference Reference Reference
Site
7 3.41 (2.72, 4.26) 3.33 (2.62, 4.23) 2.62 (2.10, 3.27) 2.36 (1.88, 2.97)
6 2.80 (2.05, 3.81) 2.13 (1.52, 2.98) 1.29 (0.94, 1.76) 0.91 (0.65, 1.27)
5 1.48 (1.28, 1.71) 1.55 (1.32, 1.81) 1.06 (0.93, 1.22) 1.04 (0.90, 1.20)
4 1.01 (0.79, 1.29) 1.09 (0.84, 1.41) 0.50 (0.39, 0.65) 0.49 (0.38, 0.63)
3 1.66 (1.39, 1.98) 1.87 (1.54, 2.28) 0.78 (0.65, 0.93) 0.74 (0.61, 0.89)
2 3.42 (2.56, 4.57) 2.36 (1.70, 3.26) 1.47 (1.10, 1.97) 0.91 (0.66, 1.25)
1 Reference Reference Reference Reference

Table II Logistic Regression 
Analysis Assessing Impact of 
Sociodemographics on No-show 
Primary Care Physician Visit

aBold denotes significance
bTransgender includes indi-
viduals transgender, unspecified 
transgender male-to-female, and 
transgender female-to-male
cOther race includes Asian, 
Native Hawaiian/Pacific 
Islander, American Indian 
or Alaska Native, and Other 
(including mixed race)
dOther risk factor includes Injec-
tion drug use (IDU), hemophilia/
coagulation disorder, receipt 
of blood transfusion, blood 
components, or tissue, perinatal 
transmission, and MSM/IDU
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with this, a study conducted in Italy which compared HIV-
related missed visits in a similar, but shorter pre-COVID-19 
and early-COVID-19 time periods found that PWH missed 
more visits in the COVID-19 period [22]. We found higher 
no-shows and lower visit constancy after the emergence of 
COVID-19, demonstrating that PWH were more likely to 
miss and less likely to regularly attend regularly scheduled 
appointments during early-COVID-19. This may suggest 
that COVID-19 limited PWH’s ability to maintain consis-
tent HIV care over time during the first year of the pandemic.

There were some sociodemographic differences in reten-
tion in care prior to and during COVID-19 that varied by 
retention measures. For example, Black PWH as compared 
to the “other” race group were more likely to have ≥ 1 no-
show in the pre-COVID-19 period only, whereas MSM com-
pared to heterosexual were less likely to have ≥ 1 no-show 
in the early-COVID-19 period only. This pattern was also 
observed when assessing visit constancy. Cisgender women 
vs. transgender people, “other” race group compared to 
Black, and “other” HIV risk group vs. heterosexual contact 
had higher visit constancy in the early-COVID-19 period 
only. In line with our findings, an observational study con-
ducted in Seattle reviewed trends in the visit type pre- and 
during COVID-19. The authors compared factors associ-
ated with attending video-based HIV primary care visits and 

Discussion

Findings from this study showed that compared to the pre-
COVID-19 period, a larger number of HIV-related PCP 
visits were scheduled during the early-COVID-19 period. 
Additionally, the odds of no-show were greater and the rate 
of kept visits was lower in the early-COVID-19 period; 
this was accompanied by a higher rate of cancelled visits 
in the early-COVID-19 period. In line with this, a study 
conducted in Nashville, Tennessee, observed a reduction in 
the HIV-related medical encounters among retained PWH 
due to COVID-19 [21]. Moreover, our findings showed that 
despite the COVID-19 pandemic, most appointments were 
scheduled in-person, followed by telephone and video vis-
its. When assessing the overall no-show rates for each visit 
type since March 2020, in-person visits had the highest no-
show rate compared with telephone and video visits, which 
had comparable no-show rates. This may suggest that shifts 
to telehealth did not increase missed visits among PWH.

When focusing on the individual-level data, our findings 
suggest that PWH had a lower likelihood of attending ≥ 1 
scheduled PCP in both 6-month intervals in the early-
COVID-19 period compared to the pre-COVID-19 period. 
Additionally, individuals were more likely to miss visits in 
the early-COVID-19 than the pre-COVID-19 period. In line 

Odds of having High vs. Low Visit Constancy (n = 6,408)
PRE-COVID-19 EARLY-COVID-19

Variables OR (95% CI) AOR (95% CI) OR (95% CI) AOR (95% CI)
Age 1.02 (0.01, 1.02) 1.02 (1.01, 1.02) 1.02 (1.02, 1.03) 1.02 (1.02, 1.03)
Income (units = 1000) 1.00 (1.00, 1.00) 1.00 (1.00, 1.00) 1.00 (1.00, 1.00) 1.00 (1.00, 1.00)
Gender
Men 0.96 (0.85, 1.08) 0.90 (0.77, 1.06) 0.90 (0.81, 1.02) 0.89 (0.76, 1.04)
Transgender 0.56 (0.28, 1.10) 0.65 (0.31, 1.35) 0.28 (0.14, 0.56) 0.40 (0.19, 0.83)
Women Reference Reference Reference Reference
Race
White 0.99 (0.88, 1.11) 0.97 (0.85, 1.10) 0.92 (0.82, 1.03) 0.90 (0.80, 1.02)
Other 1.29 (0.86, 1.92) 1.36 (0.90, 2.05) 1.68 (1.11, 2.53) 1.80 (1.18, 2.75)
Black Reference Reference Reference Reference
Housing Status
Permanent/stable 1.55 (1.26, 1.90) 1.75 (1.41, 2.75) 1.34 (1.09, 1.64) 1.45 (1.17, 1.80)
Temporary/unstable Reference Reference Reference Reference
HIV Risk Factor
MSM 1.02 (0.91, 1.13) 1.20 (1.03, 1.40) 0.94 (0.84, 1.04) 1.20 (1.04, 1.40)
Other 0.82 (0.64, 1.05) 0.87 (0.67, 1.13) 1.26 (0.98, 1.63) 1.50 (1.14, 1.98)
Heterosexual Reference Reference Reference Reference
Site
7 1.40 (1.05, 1.86) 1.55 (1.16, 2.07) 0.83 (0.65, 1.06) 0.96 (0.75, 1.23)
6 1.23 (0.84, 1.80) 1.56 (1.04, 2.32) 1.06 (0.75, 1.51) 1.33 (0.92, 1.92)
5 0.42 (0.37, 0.48) 0.41 (0.36, 0.48) 0.53 (0.47, 0.61) 0.54 (0.47, 0.62)
4 0.54 (0.44, 0.67) 0.54 (0.44, 0.68) 0.68 (0.55, 0.84) 0.71 (0.57, 0.88)
3 0.34 (0.29, 0.41) 0.36 (0.30, 0.43) 0.27 (0.23, 0.32) 0.30 (0.24, 0.34)
2 0.74 (0.54, 1.02) 1.06 (0.75, 1.50) 0.85 (0.62, 1.16) 1.13 (0.80, 1.57)
1 Reference Reference Reference Reference

Table III Logistic Regression 
Analysis Assessing Impact of 
Sociodemographics on Arrived 
Primary Care Physician Visit 
(6-month Visit Constancy)

aBold denotes significance
bTransgender includes indi-
viduals transgender, unspecified 
transgender male-to-female, and 
transgender female-to-male
cOther race includes Asian, 
Native Hawaiian/Pacific 
Islander, American Indian 
or Alaska Native, and Other 
(including mixed race)
dOther risk factor includes Injec-
tion drug use (IDU), hemophilia/
coagulation disorder, receipt 
of blood transfusion, blood 
components, or tissue, perinatal 
transmission, and MSM/IDU
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There were some limitations associated with our study. 
Visit type (in person, video, telephone) was not captured 
thoroughly in the pre-COVID-19 period as the visits were 
predominantly in-person, limiting our ability to draw com-
parisons between visit type-related retention in HIV care 
trends prior to and during COVID-19. The lag between the 
data captured and the data available for analysis limited our 
ability to assess outcomes using the most up-to-date data, 
which may be different than those observed in this study 
reflective of the year preceding and following the onset of 
global COVID-19 pandemic in March 2020.

Conclusion

The findings from this study indicate that early-COVID-19 
impacted retention in HIV primary care in a multi-site cohort 
of PLW spanning the Ending the HIV Epidemic-prioritized 
state of Alabama and adds to extant knowledge about the 
effect of the pandemic on this key HIV health outcome. 
Specifically, following the arrival of COVID-19, the likeli-
hood of an individual attending ≥ 1 scheduled visit every six 
months was reduced and that of having more no-show vis-
its was increased. Furthermore, certain sociodemographic 
groups seemed to be impacted notably by the pandemic as 
retention in care outcomes in these groups worsened during 
the pandemic, while stable housing was consistently associ-
ated with better retention across both outcome measures and 
both observation periods. Taken together, our study high-
lights important impacts of COVID-19 on ambulatory care 
patterns and retention among PWH, highlighting nuanced 
relationships between individual-level factors and retention 
in care as defined by missed and kept measures of reten-
tion, and over time during the year immediately preceding 
and following the declaration of the global COVID-19 pan-
demic in March 2020.
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found that Black PWH were less likely than white PWH to 
attend a video visit during COVID [23]. Moreover, a study 
conducted in Italy comparing HIV retention in care trends 
in pre- and during COVID-19 found that women were more 
likely to miss their HIV appointments than men and had 
lower attendance during the COVID-19 period [22]. These 
dissimilar associations between patient factors and reten-
tion in care outcomes in the pre-COVID-19 vs. COVID-19 
period suggest that certain groups were more impacted by 
the COVID-19 pandemic than others. One consistent theme 
was the importance of stable housing as this was associ-
ated with lower likelihood of missed visits and higher visit 
constancy across the pre-COVID-19 and early-COVID-19 
periods.

As missed visits and kept visits capture unique behaviors 
related to retention in care in PWH, our study found some 
factors to be associated with either no-shows or visit con-
stancy, but not both. As found in both pre-and early-COVID 
19 periods, Black compared to White PWH were more 
likely to have a no-show but had similar visit constancy. 
MSM vs. heterosexual PWH had similar no-shows but 
higher visit constancy in the pre-COVID-period, while, in 
the early-COVID-19 period, transgender people vs. cisgen-
der women and heterosexual vs. “other” HIV risk category 
had a lower visit constancy but similar no-show rates. These 
sociodemographic differences underscore that disparities 
among different groups of PWH remain, particularly for 
Black PWH, and highlight the need for interventions that 
target social determinants of health.

This difference in associations among missed-visit and 
kept-visit measures aligns with previous studies assessing 
retention in care, where one patient-related factor is not 
necessarily associated with both missed-visit and kept-visit 
outcomes. A study conducted among PWH that assessed the 
association of patient sociodemographics and clinical char-
acteristics with retention in care found race to be associated 
with missed visits only and gender to be associated with 
kept visits only [24].

Strengths and Limitations

The data for this study was from seven sites across the state 
of Alabama, including the majority of Ryan White Clinics 
providing medical care to PWH in the state. Findings from 
these studies are representative of most of the PWH in med-
ical care in Alabama, likely making the results generaliz-
able to PWH statewide as well as PWH living in other states 
in the Deep South that have a similar population of PWH. 
Additionally, whereas previous analyses mostly assessed 
clinic-wide outcomes, our multi-site analysis, which longi-
tudinally captured retention in care outcomes prior to and 
during COVID-19, examined individual-level outcomes.
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