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Abstract

Background People living with HIV (PLHIV) in the southern United States (US) are at high risk for poor outcomes
across the HIV care continuum leading to low rates of viral suppression. Understanding structural barriers to care—
including transportation vulnerability—is critical to improve HIV outcomes. This study investigated relationships
between travel time to HIV care, transportation vulnerability, and HIV care disruptions to inform future transportation
interventions for PLHIV residing in South Carolina and other southern US states.

Methods A total of 160 PLHIV (N=160) were recruited from a large immunology center in South Carolina.
Participants reported on transportation experiences, transportation vulnerabilities, and residence. Differences in
sociodemographic characteristics, transportation vulnerabilities, and HIV care disruptions were compared across
travel time groups (< 15, 15-30, and > 30 min from residential location to the HIV clinic) using Mantel-Haenszel Chi-
Square tests. Multivariable logistic regression tested our a priori hypothesis that travel time would predict HIV care
disruptions.

Results A majority of participants were aged 45-64 years old (54.4%), single (77.0%), male (63.8%), and Black (77.5%).
Nearly 20% of participants lived < 15 min from their HIV clinic, 59.1% lived 15-30 min, and 21.4% lived > 30 min away.
PLHIV who had to travel > 30 min to HIV care were more likely than those living < 15 min away to report transportation
vulnerability (73.5% vs. 51.6%, p=0.048), missed HIV care appointments (64.7% vs. 41.9%, p=0.049), and transportation
challenges that prevented them from seeing HIV care providers (67.7% vs. 39.4%; p=0.014). Adjusted odds ratios
(AOR) show that PLHIV who had to travel >30 min were more likely to experience transportation-related disruptions
to HIV care, including being late to appointments (AOR 5.25, 95% Cl:1.06-25.92), missing appointments (AOR 3.85,
95% Cl:1.04-15.89), and being unable to see HIV providers (AOR 7.06, 95% Cl:0.59-14.89).
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Conclusions In South Carolina—a rural southern state with a disproportionate burden of HIV—Ilong travel time

(>30 min) to HIV care is associated with care disruptions, including more missed visits. Transportation interventions, as
well as other efforts to expand rural access to HIV care, are urgently needed to ensure that all PLHIV are able to engage
in consistent HIV care in order to reach and maintain viral suppression.

Keywords HIV care, Transportation access, Transportation vulnerability, Care disruptions, HIV disparities

Introduction

Achieving and maintaining viral suppression is critical
for people living with HIV (PLHIV), as viral suppression
prevents disease progression and stops transmission of
HIV to others [1]. To achieve high rates of viral suppres-
sion, a strong HIV care continuum is needed, in which
PLHIV can receive a prompt HIV diagnosis, rapidly link
to HIV care, be engaged and retained in care over time,
and adhere to antiretroviral therapy (ART). Thus, the
HIV care continuum provides a clear framework for
achieving widespread viral suppression. It also features
prominently in Ending the HIV Epidemic (EHE)—a fed-
eral plan designed to reduce new infections in the United
States (US) by 90% by the year 2030 [2].

Despite the simplicity of the care continuum frame-
work and efficacy of current ART regimens, rates of
viral suppression in the US fall below those of many low-
income nations. Data from 2021 show that only 66% of
PLHIV in the US were virally suppressed [3]. Notably, no
demographic groups (i.e., across gender, race, ethnicity,
age) or transmission source groups (i.e., male-to-male
sexual contact, injection drug use, heterosexual contact)
achieved current EHE goals for viral suppression, with
most groups falling >25% points below the EHE target of
95% viral suppression by 2025 [2, 3].

Compared to other US regions, the South bears a dis-
proportionate burden of HIV-related morbidity and mor-
tality. The South has the nation’s highest rate of new HIV
diagnoses with 17.5 new diagnoses per 100,000 residents
compared to a national mean of 12.7, and nearly half
(48%) of all deaths among PLHIV occurred in the South
despite its much smaller population share [4]. The South
has more HIV diagnoses among men who have sex with
men (MSM) than any other region, with a majority of
these occurring among Black and/or African-American
men [4]. The region also has the largest number of HIV
diagnoses among people who use injection drugs (i.e.,
more than twice as large as any other region) and a rate
of HIV diagnosis among women (i.e., 6.8 per 100,000)
that is much higher than any other region (i.e., North-
east—4.2; Midwest—3.0; West—2.8) [4].

These geographic disparities in HIV outcomes are
driven by social determinants of health (SDOH), such as
access to and quality of healthcare and education, neigh-
borhood and built environment characteristics, and the
region’s socio-cultural context [5, 6]. The southern HIV
epidemic, in particular, is propelled by high levels of

poverty, high unemployment, high rates of incarceration,
high levels of HIV-related stigma, socio-religious norms
and beliefs around gender and sexuality, cultural con-
servatism, and lack of adequate healthcare [7, 8]. Legal
and policy-related actions further contribute to an inad-
equate HIV care landscape, such as the decision by some
Southern states not to expand Medicaid or accept federal
grants for HIV prevention, treatment, and surveillance
[9, 10]. Furthermore, structural racism causes multiple,
intersecting barriers for people of color, contributing to
stark HIV disparities for individuals minoritized by race
and ethnicity [11, 12].

Contextual challenges to a strong and effective HIV
care continuum are often magnified in rural communi-
ties, and PLHIV in rural areas experience subpar out-
comes across the care continuum [13-15]. Because of
this, the EHE plan prioritizes seven rural states, includ-
ing South Carolina, that have relatively high rates of HIV
diagnosis and where more than 10% of those diagnoses
occur in rural areas [2]. In 2020—immediately prior to
the onset of the COVID-19 pandemic, public health offi-
cials in South Carolina convened 24 community forums
across the state to inform strategic planning and resource
allocation for the EHE initiative. Forums were attended
by PLHIV, public health officials, HIV care providers,
and community-based organization (CBO) staff. These
statewide community forums identified transportation-
related challenges as the top barrier to HIV prevention,
testing, and care in the state [16].

However, transportation vulnerability among PLHIV
remains understudied in the literature. A few nascent
studies have examined impacts of transportation bar-
riers—typically in addition to other psychosocial and
social determinants of health—and have shown that
transportation barriers predict poorer ART adherence,
engagement in care, and retention in care among PLHIV
[17-19]. One prior study has also shown that transporta-
tion barriers among recently incarcerated PLHIV predict
poorer retention in care following release [20]. However,
none of these studies were based in any of the seven rural
Southern states targeted in the EHE plan.

Travel time to HIV care has also rarely been examined
in the US. The time that PLHIV must spend to travel to
access HIV services in rural Southern states is potentially
a critical barrier to care. There are major rural-urban dis-
parities in HIV clinician workforce supply in the South,
with a recent study finding that 81% of Southern US
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counties had no HIV-experienced clinicians [21]. Addi-
tional studies are urgently needed to understand how
travel-related burden and other transportation vulnera-
bilities contribute to existing HIV inequities in the South.

Thus, the current study aimed to examine relationships
between travel time to HIV care, transportation vulner-
ability, and HIV care disruptions among a clinic-based
sample of PLHIV in South Carolina—a rural, southern
state prioritized by the federal EHE plan due to its high
rural HIV burden and poor HIV outcomes.

Methods

Participants and study site

A total of 160 PLHIV were enrolled in the current study
between March 2020 and June 2021, which was con-
ducted in partnership with a comprehensive Ryan White-
funded adult immunology center in Columbia, South
Carolina. Recruitment, enrollment, and data collection
occurred on-site at the immunology center. All partici-
pants provided informed consent prior to participation
in the study, and all study procedures were approved by
the [REMOVED] Institutional Review Board. One par-
ticipant had an unknown residential address, yielding 159
participants in the final analysis.

Data described here were collected at baseline of a
larger parent study designed to evaluate the effects of a
concierge rideshare intervention. At baseline, partici-
pants completed a brief intake survey that was designed
by the study team to assess participant demographics,
perceived transportation barriers, and HIV care disrup-
tions (see Supplementary File A).

All data for the current study were collected prior to
implementation of any intervention components. Indi-
viduals were eligible to participate in the study if they
were (1) living with HIV, (2) aged = 18 years; (3) re-engag-
ing in HIV care after being ‘lost to care’ (i.e., 2 9-months
with no HIV-related medical appointments or viral load
tests) and/or in care but with self-reported transportation
challenges at the screening phase of the study by answer-
ing “yes” to the question “do you have any trouble getting
transportation to your HIV care appointments at USC
Immunology Center?”; and (4) a resident of Richland or
Lexington counties in South Carolina. Transportation
challenges were confirmed by participant self-report in
interviews with either a ‘return-to-care’ specialist or an
HIV case manager. All participants were eligible for a $25
participant incentive for study enrollment.

Measures

Demographic information Participants were asked to
provide basic demographic information, including age,
race, ethnicity, sexual identity, educational attainment,
and employment status. Participants also provided their
residential ZIP code.
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Travel time to care To determine typical travel time (i.e.,
in minutes) to HIV care for each participant, we geocoded
the immunology center address and each participant’s
residential ZIP code centroid to latitude and longitude
coordinates using ArcGIS software [22]. Using a quickest
driving route calculated based on the maximum official
driving speed limits, we calculated one-way travel times
between residential ZIP centroids and the clinic site. We
then categorized the driving times into three catchment
areas: <15 min, 15-30 min, and > 30 min.

Transportation barriers Participants were asked two
questions to assess financial-related transportation barri-
ers: (1) Does the cost of gas ever prevent you from seeing
your HIV care provider? and (2) Does the cost of transpor-
tation (e.g., taxi, bus, Lyft, Uber) ever prevent you from see-
ing your HIV care provider? Participants answered yes or
no for each question.

HIV care disruptions Participants were asked the fol-
lowing questions to assess care disruptions due to trans-
portation challenges: (1) Have you ever had to cancel or
reschedule an HIV care appointment because of transpor-
tation problems? (2) Have you ever been more than 30 min
late to an HIV care appointment because of transporta-
tion problems? (3) Have you ever missed an HIV care
appointment because of transportation problems? (4) Does
not having a ride to the doctor ever prevent you from see-
ing your HIV care provider? (5) Have you ever run out of
medicines because you could not find a way to get to the
Ppharmacy to pick up your refill? All items had yes or no
responses.

Data analysis

We first compared sociodemographic characteristics,
transportation barriers, and impacts of transportation
vulnerability on HIV care across residential proximity to
care, measured by number of minutes needed to travel
to their HIV clinic, using Mantel-Haenszel Chi-Square
tests (see Table 1 and Table 2). Multivariable logistic
regression models were employed (Table 3) to identify
the likelihood of transportation barriers and HIV care
disruptions for PLHIV living 15-30 min and more than
30 min away relative to those living within 15 min from
the clinic.

To capture the differential effects on HIV care expe-
rience of residential proximity to the clinical site by the
presence of transportation barriers, we then employed
the models with the inclusion of interactions between
residential proximity and transportation barriers. Based
on this model, we calculated the average predicted proba-
bility and 95% confidence interval of each study outcome
by travel time to care and the presence of transportation
barriers, holding other variables at their means. All data
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Table 1 Sociodemographic characteristics of participants by travel time to HIV care
All Participants Travel Time to Care Pvalue
<15min (N=31) 15-30 min (N=94) >30min (N=34) fordiff
N (Col %) Proportion of Participants t{y travel
time
All Study Participants, Row% 160 (100%) 6 (19.5%) 56 (59.1%) 7 (21.4%)
Age Group at Enrollment
<25 Years Old 6 (3.8%) 2 (6.5%) 3(3.2%) 1(2.9%) 0.73
25-44 Years Old 61 (38.1%) 13 (41.9%) 39 (41.5%) 9 (26.5%) 022
45-64 Years Old 87 (54.4%) 14 (45.2%) 49 (52.1%) 24 (70.6%) 0.05
65 or Older 6 (3.8%) 2 (6.5%) 3(3.2%) 0 (0%) 046
Marital
Single (never married) 123 (76.9%) 23 (74.2%) 74 (78.7%) 26 (76.5%) 0.98
Married 1(6.9%) 3(9.7%) 6 (6.4%) 2 (5.9%) 0.54
Other (Widowed, Divorced, Separated) 25 (15.6%) 5(16.1%) 14 (14.9%) 5(14.7%) 0.95
Did not report 1 (0.6%) 0 (0%) 0 (0%) 1(2.9%) -
Gender
Male 102 (63.8%) 19 (61.3%) 63 (67%) 20 (58.8%) 0.69
Female 57 (35.6%) 12 (38.7%) 31 (33%) 13 (38.2%) 0.88
Did not report 1(0.6%) 0 (0%) 0 (0%) 1(2.9%) -
Sexual Identity
Heterosexual or straight 82 (51.3%) 15 (48.4%) 47 (50%) 19 (55.9%) 047
Gay or lesbian 44 (27.5%) 9 (29%) 27 (28.7%) 8 (23.5%) 0.56
Bisexual 21 (13.1%) 4(12.9%) 11 (11.7%) 6 (17.7%) 0.59
Other 5(3.1%) 1(3.2%) 3(3.2%) 1(2.9%) 093
Did not report 8 (5%) 2 (6.5%) 6 (6.4%) 0 (0%) 0.22
Race
White 30 (18.8%) 2 (6.5%) 21 (22.3%) 7 (20.6%) 0.18
Black 124 (77.5%) 28 (90.3%) 70 (74.5%) 25 (73.5%) 0.13
Other 6 (3.8%) 1(3.2%) 3(3.2%) 2 (5.9%) 0.58
Hispanic
Yes 10 (6.3%) 1(3.2%) 6 (6.4%) 3(8.8%) 037
No 132 (82.5%) 27 (87.1%) 76 (80.9%) 29 (85.3%) 037
Unknown 18 (11.3%) 3(9.7%) 12 (12.8%) 2 (5.9%) 0.86
Insurance
Private 7(10.6%) 0 (0%) 15 (16%) 2(5.9%) 053
Public (Medicare, Medicaid, other) 81 (50.6%) 13 (41.9%) 51 (54.3%) 16 (47.1%) 0.63
ACA (1 7.5%) 8 (25.8%) 13 (13.8%) 7 (20.6%) 0.58
Uninsured 4 (21.3%) 10 (32.3%) 15 (16%) 9 (26.5%) 0.48
Education Attainment
Less than high school 3(26.9%) 9 (29%) 26 (27.7%) 7 (20.6%) 0.57
High school graduate or GED 3(33.1%) 10 (32.3%) 29 (30.9%) 14 (41.2%) 0.49
Some College or Associate 52 (32.5%) 11 (35.5%) 32 (34%) 9 (26.5%) 039
Bachelor's degree or higher 2 (7.5%) 1(3.2%) 7 (7.5%) 4(11.8%) 0.21
Employment
Employed full time 38 (23.8%) 1(3.2%) 31 (33%) 6 (17.7%) 024
Employed part time 15 (9.4%) 1(3.2%) 10 (10.6%) 4(11.8%) 027
Unemployed 65 (40.6%) 24 (77 4%) 27 (28.7%) 14 (41.2%) 0.004
Other (student, homeworker) 6 (3.8%) 2 (6.5%) 2(2.1%) 2 (5.9%) 092
Unable to work 33 (20.6%) 3(9.7%) 21 (22.3%) 8 (23.5%) 0.12
Unknown 3(1.9%) 0 (0%) 3(3.2%) 0 (0%) 095
Household Income
Unknown 1 (0.6%) 0 (0%) 0 (0%) 1(2.9%)
Less than $10,000 89 (55.6%) 22 (71%) 45 (47.9%) 21 (61.8%) 0.039
$10,000 to $24,999 40 (25%) 6 (19.4%) 26 (27.7%) 8 (23.5%) 0.78
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Table 1 (continued)
All Participants Travel Time to Care Pvalue
<15min (N=31) 15-30 min (N=94) >30min (N=34) fordiff
N (Col %) Proportion of Participants by travel
time
$25,000 to $49,999 24 (15%) 3(9.7%) 19 (20.2%) 2 (5.9%) 0.58
$50,000 or more 6 (3.8%) 0 (0%) 4 (4.3%) 2 (5.9%) 0.23

Notes: P values were calculated using Mantel-Haenszel Chi-Square tests to compare the differences in travel distances by each individual characteristic. - p values

were unable to calculate due to small sizes

Table 2 Transportation barriers and HIV care disruptions by travel time to HIV care

All Participants Travel Time to Care P value
<15min(N=31)  15-30min (N=94) >30min(N=34) fordiff
N (Col %) Proportion of Participants b'y travel

time
Transportation barriers 95 (59.4%) (25.8%) 7 (39.4%) 5 (42.9%) 0.048
Gas Cost 60 (37.5%) (48.4%) 2 (44.7%) 9 (54.3%) 0.384
Other Transportation Cost 76 (47.5%) (67.7%) 6 (70.2%) 0 (85.7%) 0.074
HIV care disruptions 117 (73.1%) (48.4%) 52 (55.3%) 24 (68.6%) 0.163
Cancelled/rescheduled HIV care visits 91 (56. 9%) (32.3%) 6 (38.3%) 7 (48.6%) 0112
>30-min late to HIV care visits 63 (39.4%) (41.9%) 5 (47.9%) 3 (65.7%) 0.257
Missed HIV care visits 81 (50.6%) (41.9%) 7 (39.4%) 4 (68.6%) 0.049
Unable to see HIV provider 74 (46.3%) (19.4%) 6 (27.7%) 4 (40.0%) 0014
Running out of medicines 46 (28.8%) 8 (25.8%) 37 (39.4%) 15 (42.9%) 0415

Notes: P values were calculated using Mantel-Haenszel Chi-Square tests to compare the differences in the proportions of participants with a travel challenge and

HIV care consequence by travel time to care

Table 3 Multivariable regression results on the relationships between travel time to care and HIV care disruptions

Travel Time to Care

<15 min (N=31)

15-30 min (N=94) >30 min (N=34)

Adjusted Odds Ratio (95% Cl)

HIV Care Disruptions 1.00 (1.00, 1.00)
Cancelled/rescheduled HIV care visits 1.00 (1.00, 1.00)
>30-min late to HIV care visits 1.00 (1.00, 1.00)
Missed HIV care visits 1.00 (1.00, 1.00)
Unable to see HIV provider 1.00 (1.00, 1.00)
Running out of medicines 1.00 (1.00, 1.00)

04 (0.27,3.98) 4.45 (0.76, 26.06)
0.87 (023 3.29) 3.12(0.66, 14.68)

69 (0.41,7.04) 5.25(1.06, 25.92)*
1.41(0.40,4.97) 3.85(1.04,15.89)*
1.24 (0.33,4.59) 7.06 (1.61,30.99)**
143 (0.32,649) 2.96 (0.59, 14.89)

Notes: Models controlled for age, marital status, sexual identity, gender, race, ethnicity, insurance, educational attainment, employment status, and annual

household income. ¥=<0.05; **=0.01

construction used SAS® Version 9.5 [23], and multivariate
analyses were conducted using Stata Version 15.1 [24].

Results

Participants’ sociodemographic data are presented in
Table 1. The study sample included 160 PLHIV from
central South Carolina, with the majority of the sample
being middle aged (i.e., M=46.9 years), male (61.9%),
single (76.9%), and Black or African American (77.5%).
Participants displayed a high level of vulnerability, with
the majority reporting an annual household income of
<$10,000. Overall, nearly one in five participants (19.5%)
lived less than 15 min from their HIV clinic, 59.1% lived
15-30 min, and 21.4% lived more than 30 min from their
HIV care. Participant demographics are more fully bro-
ken down by travel time to HIV care in Table 2. Travel

time to HIV care was similar across demographic groups,
except that participants living>30 min to HIV clinic
when compared to those living < 15 min to the clinic were
less likely to be unemployed (41.2% vs. 77.4%).

Table 2 shows transportation barriers and HIV care
disruptions by travel time to HIV care. In total, nearly 3
in 5 participants (59.4%) reported experiencing at least
one cost-related transportation barrier, with 37.5% of
participants indicating they struggled to afford gas and
47.5% indicating they had difficulty paying for other
aspects of transportation (e.g., taxi costs). Participants
who resided more than 30 min from their HIV clinic
were significantly more likely (p =0.048) to report at least
one cost-related transportation barrier.

Nearly three quarter of participants indicated that
their transportation challenges had caused difficulties in
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accessing critical HIV care, with more than one in four
(28.8%) reporting running out of their medicines due to
difficulties reaching their pharmacies to access life-sav-
ing antiretroviral therapy (ART). More than half of par-
ticipants (50.6%) had missed HIV care visits or had to
cancel and/or reschedule HIV care visits (56.9%) due to
transportation challenges. Participants who resided more
than 30 min from their HIV care were significantly more
likely to report that they had missed HIV care visits due
to transportation challenges (p=0.049) and had previ-
ously been unable to see their HIV care provider when
they needed to because of their transportation vulner-
ability (»p=0.014) than participants were lived closer to
HIV care.

Table 3 presents findings from the multivariable regres-
sion modeling. After controlling for other sociodemo-
graphic factors, participants who had to travel >30 min
were more likely to experience transportation-related
disruptions to HIV care, including being late to appoint-
ments (Adjusted Odds Ratio [AOR]=5.25, 95% Con-
fidence Interval [CI]:1.06-25.92), missing HIV care
visits (AOR 3.85, 95% CI:1.04-15.89), and having
difficulty accessing HIV providers (AOR 7.06, 95%
CIL:0.59-14.89).

Discussion
The current study provides evidence that longer travel
time (i.e, >30 min) to HIV care is associated with
increased transportation barriers and HIV care disrup-
tions for a clinic-based sample of PLHIV in South Caro-
lina—a rural, southern state that bears a disproportionate
burden of the HIV-related morbidity and mortality [4].
Specifically, findings show that PLHIV who resided more
than 30 min from their immunology center were more
likely to report transportation-related challenges related
to the costs of affording gas and other transportation ser-
vices (e.g., taxis, rideshare costs). Importantly, travel time
to care predicted key HIV care engagement. Specifically,
after controlling for a host of variables known to impact
HIV care outcomes, residing more than 30 min from care
predicted being late to HIV care visits, missing HIV care
visits, and having difficulty seeing HIV care providers.
This has important implications for PLHIV’s ability to
engage effectively in care, reach and maintain viral sup-
pression, and access a variety of other services provided
by comprehensive immunology centers (e.g., case man-
agement, preventive care, timely referrals to other spe-
cialists). Prior research using a large national Medicaid
claims database showed that more than one-third of rural
PLHIV had to drive more than one hour to access HIV
care and that rural HIV-positive Medicaid recipients had
a median drive time that is nearly four time longer than
urban counterparts [25]. In the current study, partici-
pation was restricted to patients living within the same
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county or the neighboring county in which the immunol-
ogy center was located. Even within this restricted catch-
ment area, nearly one in four PLHIV had to drive more
than 30 min to access care and this travel duration was
significantly associated with HIV care access.

Findings that nearly 60% of the current study par-
ticipants reported facing barriers to transportation call
attention to the need to prioritize transportation as a key
SDOH for PLHIV and to integrate transportation inter-
ventions into local, regional, and national efforts. More
importantly, we found that PLHIV living further from
a clinic experienced greater disruptions in their HIV
care and also reported major challenges related to the
cost of gas. Overcoming these barriers is critical to sup-
port Treatment as Prevention (TasP), enable all PLHIV
to achieve viral suppression, and prevent further trans-
mission of HIV within communities [26—30]. Thus, if
US policy makers are serious are meeting new goals set
forth in the National HIV/AIDS Strategy to reduce new
infections in the US by 90% by 2030 [2, 31], they must
prioritize SDOH interventions, including transportation
interventions, to ensure all PLHIV can access and remain
engaged in effective care. Furthermore, due to the high
rate of comorbidities among PLHIV—especially among
older PLHIV—treatment for other commonly co-occur-
ring health conditions including diabetes and hyperten-
sion is likely also stymied when transportation barriers
go unaddressed [32].

Barriers related to SDOH, including lack of access to
broadband internet and lack of public transportation are
cited within the US National HIV/AIDS Strategy [31, 33],
with the plan calling for the development and implemen-
tation of effective SDOH interventions [31]. However, to
this point, development and rigorous evaluation of trans-
portation interventions remain scarce, particularly in the
southern US. A recent systematic review identified only
eight transportation nonemergency medical transporta-
tion interventions across all health conditions [34]. Only
one of these studies was specific to PLHIV, which found
that provision of a door-to-door transportation service
was associated with reductions in missed HIV care visits
among women living with HIV [35]. Additionally, a study
from 2007 showed that free clinic-based transportation
services were often used when made available by a cohort
of PLHIV in North Carolina; utilization of these services
(e.g., bus vouchers, mileage reimbursements, taxi ser-
vices) was associated with greater participation in treat-
ment for mental health and substance use disorder [36].

Prior qualitative research in the mid-South region
has shown that PLHIV perceived public transportation
options as unreliable and remarked that they were often
significantly delayed when trying to use such services to
access HIV care [37, 38]. Thus, vouchers or reimburse-
ment systems may not be sufficient to improve care
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outcomes. Other options for accessing transportation to
HIV clinics are also needed. For instance, rideshare pro-
grams (e.g., Lyft, Uber) have rapidly expanded in recent
years, and may more acceptable and convenient than tra-
ditional public transportation avenues or Medicaid trans-
portation vouchers for accessing healthcare services.
Similarly, use of telehealth increased markedly during the
COVID-19 pandemic. Future studies that examine use
of telehealth or mobile Health (mHealth) approaches to
deliver care to PLHIV with transportation vulnerability
are needed. Beyond transportation-focused interven-
tions, other efforts to expand HIV care access to PLHIV
experiencing SDOH-—especially rural residents—are
necessary in the Southern US. Expansion of mail order
pharmacy services, multi-month dispensing of ART,
and scaling up long acting injectable ART have poten-
tial to help overcome existing transportation barriers.
Efforts are also needed to address rural access dispari-
ties directly, such as incentivizing rural-based providers
to initiate or expand their HIV services or implement-
ing new debt forgiveness programs for clinicians serving
rural communities with high HIV rates.

The current study has some important limitations.
First, the sample was geographically restricted to two
counties in South Carolina. Limiting enrollment to resi-
dents of two counties (i.e., Richland and Lexington coun-
ties) was necessary due to the intervention study from
which these baseline data were collected. That interven-
tion study was designed to test the effects of a concierge
rideshare intervention on key HIV outcomes. The num-
ber of rideshare drivers was so low in other surrounding
counties that they had to be excluded from the interven-
tion—reflective the broader transportation challenges in
this largely rural state. Future studies are warranted to
examine travel time and HIV care among PLHIV residing
in very rural communities.

In terms of other limitations, all participants had also
either experienced gaps in care or existing SDOH-related
vulnerability. In addition, a majority of the sample had
<$10,000 annual income. While this does reflect broader
socio-demographic characteristics of PLHIV in South
Carolina, findings should be considered within this con-
text. Second, we constructed average travel time to HIV
care using population-weighted residential ZIP centroids
and latitude and longitude coordinates of the immunol-
ogy center, opting to use quickest driving route for our
estimates. In the real world, participants may select
other routes to the clinic or may occasionally be trav-
eling to the clinic from other sites. Relatedly, patients
likely selected this comprehensive immunology center
for their care for multifaceted reasons, but there might
have been other HIV providers located closer to partici-
pants’ homes that they did select for care due to personal
preferences, privacy concerns, or other reasons. Lastly,
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this cross-sectional survey study does not allow us to
conclude causality between travel time to care and HIV
care outcomes, especially when unmeasured confound-
ing (e.g., length of time living with HIV) cannot be ruled
out. Future research is warranted to identify the specific
mechanisms through which travel time and transporta-
tion barriers impact HIV care engagement and viral sup-
pression rates.

Conclusion

Expanding access to transportation services for PLHIV
in the South is critically needed, especially given the
poor public transportation infrastructure that exists in
many southern states. Findings from the current study
highlight the need to screen for transportation vulner-
ability and develop strategies and programs designed to
overcome transportation barriers for PLHIV. Providers
should be aware that transportation barriers are not con-
fined to rural residents or those who have to travel long
distances to HIV care. In fact, in the present study, nearly
one in two individuals who lived less than 15 min from
their HIV clinic reported that transportation problems
had negatively impacted their ability to engage in HIV
care. This highlights the ubiquity of transportation bar-
riers for many PLHIV in the southern US and the urgent
need for transportation interventions and other efforts
to address SDOH that impede many from accessing life-
saving HIV treatment..
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