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ARTICLE INFO ABSTRACT

Keywords: The Coronavirus disease 19 (COVID-19) pandemic has disrupted both transportation and health systems. While
Health care about 40% of Americans have delayed seeking medical care during the pandemic, it remains unclear to what
Access to care extent transportation is contributing to missed care. To understand the relationship between transportation and

Transportation equity unmet health care needs during the pandemic, this paper synthesizes existing knowledge on transportation pat-

COVID-19 . . terns and barriers across five types of health care needs. While the literature is limited by the absence of

Non-emergency medical transportation . . . . .

NEMT detailed data for trips to health care, key themes emerged across populations and settings. We find that some
patients, many of whom already experience transportation disadvantage, likely need extra support during the
pandemic to overcome new travel barriers related to changes in public transit or the inability to rely on others
for rides. Telemedicine is working as a partial substitute for some visits but cannot fulfill all health care needs,
especially for vulnerable groups. Structural inequality during the pandemic has likely compounded health care
access barriers for low-income individuals and people of color, who face not only disproportionate health risks,
but also greater difficulty in transportation access and heightened economic hardship due to COVID-19.
Partnerships between health and transportation systems hold promise for jointly addressing disparities in
health- and transportation-related challenges but are largely limited to Medicaid-enrolled patients. Our find-
ings suggest that transportation and health care providers should look for additional strategies to ensure that
transportation access is not a reason for delayed medical care during and after the COVID-19 pandemic.

Contents

1. INrOAUCHON . .« ettt ettt e e e e e e e e e e e e e e e e e e e e e e e e 2
1.1. Changes in transportation and health care deliVery . . . ... ... ...ttt et e et e et e e 2
2. Methods . . oot e 3
3. FINAINGS . . oottt e e e e e e e e e 3
3.1.  Dialysis for End-Stage Kidney DiSEase . . . . ... ... ...ttt ittt 3
.20 Prenatal Care . .. ... ..ottt ittt ittt e e e e e e e e e e e e 4
20 R G 5 TS5 = o 4
3.4. Mental health care and substance Use treatment. . . . . . . . ...ttt tt ittt et ettt e e e e e e e e 4
3.5, People wWith disabilities . . . . . . oottt e e e e e e e e e 5
4. Discussion Of Key themes . . . . . . oottt ettt e e e e e e e e e e e e 6
4.1.  Compounding INeQUILY . . . . . ... s 6
4.2.  Strategies for overcoming transportation barriers. . ... ... ... 6

* Corresponding author at: National Clinician Scholars Program at UCLA, 1100 Glendon Ave., Suite 900, Los Angeles, CA, USA.
E-mail address: KLChen@mednet.ucla.edu (K.L. Chen).

https://doi.org/10.1016/j.trip.2021.100338

Received 17 November 2020; Revised 26 February 2021; Accepted 2 March 2021

Available online 12 March 2021

2590-1982/© 2021 The Authors. Published by Elsevier Ltd.

This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).


http://crossmark.crossref.org/dialog/?doi=10.1016/j.trip.2021.100338&domain=pdf
https://doi.org/10.1016/j.trip.2021.100338
http://creativecommons.org/licenses/by/4.0/
mailto:KLChen@mednet.ucla.edu
https://doi.org/10.1016/j.trip.2021.100338
http://www.sciencedirect.com/science/journal/25901982
http://www.elsevier.com/locate/trip

K.L. Chen et al.

4.3. Risk/benefit trade-offs. . ............ ... ... . .. ...

4.4. Need forqualitydata .......... ...t

5. Conclusion . ............iii e
CRediT authorship contribution statement. . .. ....................
Declaration of Competing Interest . . .............. ...
Acknowledgements . . ... .. ...
References .. ... ..ttt e

Transportation Research Interdisciplinary Perspectives 10 (2021) 100338

1. Introduction

The Coronavirus disease 19 (COVID-19) pandemic introduced
broad transportation system challenges that have restricted transporta-
tion access across the United States. From reduced public transit ser-
vice to lessened ability to rely on others for fear of contracting the
virus, people who already struggled with transportation likely find
themselves at an even greater disadvantage now. Transportation disad-
vantage was widely recognized as a barrier to health care access before
the pandemic (Syed et al., 2013), and programs such as paratransit
(operated by public transit agencies) and Non-Emergency Medical
Transportation (funded and arranged by Medicaid, the public health
insurance program for low-income Americans) exist to help people
with medical or physical limitations get to essential destinations.
The public health threat of COVID-19 has increased the urgency of
understanding and alleviating transportation barriers to health care
via existing and emerging strategies.

Health systems have made efforts to mitigate barriers to care
during the COVID-19 pandemic while maintaining public safety.
At the start of the pandemic, most health systems deferred non-
emergency medical procedures and replaced in-person appointments
with video or telephone visits. However, many types of medical
care still require in-person visits, and health systems are increas-
ingly resuming elective in-person care. Delivering necessary in-
person care during the pandemic likely requires new transportation
strategies.

Emerging data suggest that since the start of the pandemic, many
Americans have been unable or unwilling to meet their non-COVID-
19-related medical needs. One recent study of data from a West Coast
medical system found that transportation barriers are associated with
significantly higher odds of a positive COVID-19 test (Rozenfeld
et al., 2020). This may reflect a greater risk of disease exposure asso-
ciated with insecure transportation and therefore greater reliance on
public transit and/or shared rides, or it may suggest inadequate
access to health care, including timely COVID-19 testing. From April
through July 2020, 40% of U.S. adults reported that they had
delayed medical care because of the pandemic (U.S. Census
Bureau, 2020a). By late October 2020, about 31% of adults still
reported these delays, with slightly higher rates of delayed care
among women (34%, vs. 28% of men) and among Hispanic adults
(35%, vs. 30% of non-Hispanic Whites, 31% of African Americans,
and 32% of Asians) (U.S. Census Bureau, 2020b). Little is known
about the extent to which transportation has been a barrier to care
during the pandemic.

In this article, we seek to examine the likely impacts of the COVID-
19 pandemic on transportation for non-COVID-19-related health care
in the United States. After briefly considering how the pandemic has
impacted transportation and health care systems in general, we exam-
ine this issue through the lens of five different types of health care
needs: dialysis, prenatal care, cancer treatment, mental-health and
substance-use treatment, and health care for people with disabilities.
These health care needs are significant because they are disproportion-
ately prevalent among people with transportation disadvantages
and/or because transportation interventions are cost-effective or even
cost-saving for people with these needs (Bernardo et al., 2019; Wallace
et al., 2006).

1.1. Changes in transportation and health care delivery

Changes in employment, transportation service, and health facility
operations during the COVID-19 pandemic have broad and potentially
long-lasting implications for transportation to health care settings.

First, the COVID-19 pandemic's toll on the labor market has
reshaped how and where people access health care. With the estimated
number of Americans out of work or underemployed topping 30 mil-
lion (Shierholz, 2020), many Americans are likely to be newly unin-
sured. Public health insurance programs have worked to extend
access to their plans during the pandemic (Garrett and
Gangopadhyaya, 2020), but it is likely that about 7.3 million recently
unemployed workers are newly uninsured (Woolhandler and
Himmelstein, 2020) in addition to the 29 million Americans who were
uninsured before the pandemic (Tolbert et al., 2020). Changes in
where people live have also impacted health care travel. Roughly
one in five Americans has moved or knows someone who has moved
due to job loss, economic insecurity, and educational instruction
changes due to the pandemic (Cohn, 2020). People who have moved
have been shown to suffer reduced access to care for at least two years
after relocating (Chen et al., 2020) and may face longer trips to their
prior health care providers, or they may need to find new routes to
unfamiliar health facilities. The pace of the nation’s economic recov-
ery, which quickened in summer 2020 but has since slowed amid stag-
nant consumer demand in many industries (Weber Handwerker et al.,
2020), will likely shape how long the pandemic’s economic impact
alters access to care for vulnerable Americans.

Second, in response to declining ridership and fiscal pressures, pub-
lic transit agencies have reduced service in most regions (Hu and Chen,
2021). Additionally, ride-hailing service providers Lyft and Uber have
suspended their lower-cost shared-ride services during the pandemic
(Bond, 2020). Some volunteer driver programs, such as the “Road to
Recovery” program provided by the American Cancer Society, have
suspended or reduced service (American Cancer Society, 2020). As a
result of these service changes, people who have relied on public trans-
portation, lower-cost shared ride-hailing services, or rides from people
living both inside and outside of their home face additional transporta-
tion burdens because of the pandemic. Although shared ride services
and volunteer driver programs may return once widespread COVID-
19 vaccination suppresses the pandemic, the future of public trans-
portation remains under long-term threat, as service cuts and delayed
infrastructure upgrades may deter potential riders even after recovery
from the COVID-19 pandemic (Verma, 2020). Public transit cuts may
be particularly harmful for residents who use transit more (including
people without cars, people of color, and low-wage essential workers)
as well as for residents of transit deserts, where levels of transit
demand outpace available transit services (Martin et al., 2016;
Manville et al., 2018; TransitCenter, 2020; Jiao and Dillivan, 2013).
Recent studies have shown that transit service cuts disproportionately
impact residents of lower-income, less-educated, and less White neigh-
borhoods, where the drop in transit demand during the pandemic has
been the smallest (Brough et al., 2021; Hu and Chen, 2021).

Third, health care facilities have replaced many in-person visits
with telemedicine (health care delivered by telephone, video confer-
ence, or electronic messaging) to reduce COVID-19 transmission risk
(Abelson, 2020; Levey, 2020). This shift has been eased by temporary
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federal regulatory changes that made it easier for providers to be reim-
bursed for telemedicine visits during the pandemic (U.S. Department
of Health and Human Services, 2020). Although health care visits
are down across the board, clinical specialties such as psychiatry, psy-
chology, and endocrinology, which have replaced the largest propor-
tion of patient visits with telemedicine, have generally seen the
smallest drops in visit volumes, whereas fields like optometry, physical
therapy, and orthopedics have had lower adoption of telemedicine and
larger drops in visit volumes (Patel et al., 2021).

Notably, telemedicine has not been able to reach all patients.
Patients who are older, lower-income, and non-English-speaking have
been least likely to receive care via telemedicine during the COVID-19
pandemic (Eberly et al., 2020; Kakani et al., 2021). Furthermore, res-
idents of neighborhoods with lower income, lower education, and
lower broadband internet access have been less likely to access video
visits (as opposed to telephone visits), potentially limiting the effec-
tiveness of virtual care they do receive (Rodriguez et al., 2021). It is
thus no surprise that community health centers serving low-income
and uninsured patients have had more difficulty implementing teleme-
dicine (Johnson and Goodnough, 2020; Kim et al., 2020b). These and
other barriers to reaching patients during the pandemic led to the tem-
porary closure of nearly 2000 federally-funded community health cen-
ter sites, which form the backbone of safety-net health care for many
of the most economically and medically vulnerable Americans
(HRSA Bureau of Primary Health Care, 2020). For patients who rely
on community health centers, clinic closures may mean longer travel
distances, greater difficulty accessing health care, and worse clinical
outcomes for treatable conditions (Kishore and Hayden, 2020). Fortu-
nately, federal relief funding and increasing adoption of telemedicine
have helped many community clinics stay afloat, and community clin-
ics are now poised to play a central role in delivering COVID-19 vac-
cines in neighborhoods hardest-hit by the pandemic (Corallo et al.,
2020).

Finally, some trips to health care may have been eliminated or
rerouted thanks to mobile care services. Mobile medical clinics have
existed for years; most are supported by private philanthropy, leading
to operational and funding challenges that have limited their services
to a small segment of the health care sector. During the COVID-19 pan-
demic, as many as 80% of existing mobile clinics temporarily sus-
pended or reduced operations, while some physical clinics began to
offer new mobile services (Attipoe-Dorcoo et al., 2020; Heath,
2020). In addition to mobile clinics, paramedics and paratransit agen-
cies have also worked to address transportation barriers by delivering
non-emergency care, medications, food, COVID-19 tests, and vaccines
to high-risk patients at their homes during the pandemic, but it is
unclear whether these programs will be scalable or sustainable after
the pandemic (Attipoe-Dorcoo et al., 2020; Corallo et al., 2020;
Wicklund, 2020).

Structural inequity is evident in the repeated racial and socioeco-
nomic patterns in poverty, job and insurance loss, transportation dis-
advantage, and access to telemedicine felt disproportionately among
people and communities of color (Johnson and Goodnough, 2020;
Kim et al., 2020a, 2020b).

2. Methods

To illustrate different aspects of the COVID-19 pandemic’s impact
on transportation and its potential influence on health care, we outline
considerations and constraints for transportation to five specific types
of health care during the pandemic. Lack of transportation is a docu-
mented barrier to accessing health care for end-stage kidney disease
(Ellis et al., 2019), cancer care (Burg et al., 2010), prenatal care
(Braveman et al., 2000; Mazul et al., 2017), care for mental health
and substance use disorders (Choi and Gonzalez, 2005; Palmer et al.,
2009), and health care, in general, for people with disabilities
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(Drainoni et al., 2006; Henning-Smith et al., 2016). The first four of
these health conditions were examined in a 2006 cost-effectiveness
analysis, which found that transportation interventions to overcome
barriers to health care can be cost-effective or cost-saving for society
and might improve quality of life and life expectancy for these patients
(Wallace et al., 2006). Here, we expand on the list of health care needs
identified by Wallace et al. to additionally explore health care trans-
portation needs among people with disabilities, who require and use
health care at higher rates than people without disabilities and often
face added challenges when traveling (Anand and Ben-Shalom,
2014; Kennedy et al., 2017).

Given the quickly evolving nature of the COVID-19 pandemic, we
performed a rapid literature review by searching academic databases
focused on medicine, public health, and social sciences, including
PubMed, TRID (Transportation Research International Documenta-
tion), ScienceDirect, PAIS Index, AcademicSearchComplete, and Goo-
gle Scholar. Our search strategy combined descriptors of each health
care need and/or associated patient population with transportation
keywords including “transportation needs,” “transportation access,”
“public transportation,” and other travel modes. We focused on
research from the United States conducted in the last 30 years. Addi-
tionally, we searched gray literature through Google and Google Scho-
lar to identify reports and news articles relevant to the transportation
needs and COVID-19 context for each type of health care need.

In addition to reviewing the literature, we also incorporated a small
descriptive analysis of data from the 2017 National Household Travel
Survey (NHTS), a nationally-representative sample of travel in the Uni-
ted States (Federal Highway Administration, 2020), with the goal of
understanding how people typically travel to health care. NHTS col-
lects information on respondents’ disability status but not on specific
health care needs or health conditions, so we evaluated NHTS data
for just one of the five health care needs examined in this report: care
for people with disabilities. For this analysis, we classified NHTS
respondents as having disabilities if they reported having a disability
that limited travel outside of the home (Brumbaugh, 2018). Using
the trip purpose summary data, we defined trips to health care as tra-
vel to obtain “medical/dental services.” We report the proportion of
trips to health care made by people with versus without disabilities
via each of the following modes: personal vehicle, public transit, para-
transit, taxi/ride-hailing, walk, bicycle, and other. NEMT services were
not explicitly identified in NHTS survey questions but were likely
reported as either “Taxi/ride-hailing” or “Other.” Because raw NHTS
data describe trips that survey participants took over the course of a
single day, we applied trip weights in order to estimate the annual tra-
vel behaviors of the United States population and to account for NHTS
sampling procedures.

3. Findings
3.1. Dialysis for End-Stage Kidney Disease

Most people with end-stage kidney disease (ESKD) depend on dial-
ysis, a blood filtration process that replaces the function of the kidneys.
Dialysis sessions, which in most cases are necessary to keep these
patients alive, last several hours and typically require visits to a dialy-
sis facility three to four times per week. During the COVID-19 pan-
demic, there has been a push to increase the use of home-based
dialysis (Brown and Perl, 2020; Yerram and Misra, 2020), but most
patients are still traveling to dialysis facilities for their care. Dialysis
facilities have implemented a number of COVID-19 related safety pro-
tocols, including clustering patients during treatments and transporta-
tion (Verma et al., 2020) as well as dedicating treatment facilities to
dialysis for COVID-19-positive patients (Ikizler and Kliger, 2020).

Notably, racial and ethnic minorities are disproportionately
impacted by ESKD. After controlling for gender and age, the preva-
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lence of ESKD incidence is 3.7 times higher for African Americans and
9.5 times higher for Native Hawaiians/Pacific Islanders compared to
non-Hispanic Whites, while prevalence among Hispanics is 1.6 times
greater than among non-Hispanics. The same minority groups are also
less likely than Whites to receive kidney transplants, which can elim-
inate the need for dialysis and the travel associated with it (United
States Renal Data System, 2019). These racial/ethnic inequities in
ESKD are driven predominantly by social and structural factors related
to lower socioeconomic status, worse access to care, clinician bias,
lower quality of care, and worse control of ESKD risk factors (Norris
et al., 2017).

Many patients with ESKD require help with transportation to dial-
ysis, even in the absence of a pandemic. Due to various factors, includ-
ing their advanced stage of illness and the fatigue associated with the
dialysis procedure itself, about three out of four patients do not drive
themselves to and from dialysis facilities. Roughly half of patients on
dialysis rely on various forms of public transportation, including para-
transit, to get to their dialysis sessions. Twenty percent rely on rides
from friends and family, and ten percent rely on Non-Emergency Med-
ical Transportation (NEMT) rides (arranged and paid for by an insurer,
usually Medicaid) or other similar services (Ellis et al., 2019).

Existing programs for transportation to dialysis are far from perfect.
Patients without private vehicles who rely on these programs cite
unreliability and scheduling difficulty as significant concerns. A para-
transit van may be late in dropping off a patient, resulting in a short-
ened—and often incomplete—dialysis treatment. In some -cases,
transportation worries provoke so much stress that patients choose
to end dialysis early to ensure that they do not miss a ride (Ellis
et al., 2019). Transportation barriers also contribute to patients miss-
ing appointments altogether, with grave consequences: skipped or
shortened dialysis sessions put patients at increased risk for hospital-
ization and life-threatening complications (Chan et al., 2014; Gray
et al., 2017; Obialo et al., 2012). These adverse events are particularly
concerning for people who rely on public transportation, as they miss
dialysis sessions more often than people who use private vehicles
(Chan et al., 2014).

3.2. Prenatal care

For many women, pregnancy occasions a sudden uptick in the fre-
quency of trips to medical care. Pregnant women are asked to attend
upwards of twelve prenatal care visits during a typical pregnancy.
Even before the pandemic, clinicians had begun to question the recom-
mended frequency of prenatal care visits (Carter et al., 2016); COVID-
19 only heightened the push for fewer trips to prenatal care. During
the pandemic, obstetricians have implemented new prenatal care
schedules, recommending as few as five total in-person visits for
low-risk women. These clinicians are using virtual visits and home
monitoring devices to check in with patients in between their trips
to the clinic (Peahl, 2020; The American College of Obstetricians
and Gynecologists, 2020).

However, even with the reduced number of prenatal care visits dur-
ing the pandemic, transportation challenges will likely remain a bar-
rier to adequate and timely prenatal care for some women.
Transportation barriers are especially common among low-income
women of color, who remain at significant risk for missed prenatal
care (Braveman et al., 2000; Mazul et al., 2017); for example, in
2018, 81% of pregnant White women received timely and adequate
prenatal care, compared to 68% of pregnant Black women and 72%
of Hispanic women (Office of Disease Prevention and Health
Promotion, 2020). This reduced access to prenatal care contributes
to the fact that Black women are about 3 times more likely than White
women to die from pregnancy-related complications (Petersen, 2019).
Previous studies highlight how transportation interventions (e.g. bus
passes and taxi vouchers) can increase women's timely engagement
with prenatal care in certain settings (Melnikow et al., 1997) but
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may need to be paired with broader socioeconomic support to be most
effective (Johnson et al., 2011).

3.3. Cancer care

The landscape of transportation to cancer care in the United States
was already shifting before the COVID-19 pandemic. In the last few
decades, advances in treatment options and changing reimbursement
rules have driven a transition in oncology care from a dispersed web
of community clinics to more specialized, centralized, hospital-based
clinics. As a result, cancer patients face longer travel distances and
widening travel disparities (Fisher et al., 2016; Stitzenberg et al.,
2009; Yang and Wapnir, 2018).

Similar to patients requiring facility-based dialysis, many people
seeking active cancer treatment have continued to rely on in-person
care during the COVID-19 pandemic, as many cancer treatments can-
not be delivered at home. The health consequences of delayed cancer
care are highly variable across patient factors and cancer treatment
characteristics, and the risk of COVID-19 transmission has forced
oncologists to make complicated triage decisions. Some interventions,
such as surgery for low-risk prostate cancer, are considered safe to
delay for several months or longer. In contrast, other treatments, like
radiation therapy for fast-spreading gynecologic cancers, should not
be delayed at all, lest the narrow window for treatment success close
as the pandemic continues to cause major devastation across the
nation (Kutikov et al., 2020).

Estimating the impact of the COVID-19 pandemic on transportation
to cancer care is challenging because of scant literature assessing the
impact of mode of transportation on cancer treatment. Previous stud-
ies have focused predominantly on the correlation between transporta-
tion mode and receipt of cancer screening, rather than cancer
treatment. A 1991 study of older patients in New Mexico who were
newly diagnosed with cancer found that 33% of participants relied
on others for rides to cancer care (Goodwin et al., 1991); more recent
transportation-mode data for trips to cancer treatment are lacking.
Nonetheless, transportation barriers are prominent in this clinical set-
ting. In national studies, the percentage of patients who reported that
transportation was a barrier to accessing cancer care varies from 13 to
19% (Shelby et al., 2002; Zullig et al., 2012).

As aresult of greater exposure to cancer risk factors, lower access to
routine cancer screening tests, and greater barriers to initiating treat-
ment once diagnosed with cancer, inequities in cancer care parallel
those observed in other health conditions. For example, although
White women are slightly more likely than Black women to be diag-
nosed with breast cancer, Black women are more likely to die from
breast cancer (Yedjou et al., 2019). Meanwhile, both the incidence
and mortality rates for prostate cancer are higher for Black men com-
pared to White men (Siegel et al., 2020).

3.4. Mental health care and substance use treatment

Although mental health and substance use disorders are grouped
together under the jurisdiction of the federal Substance Abuse and
Mental Health Services Administration, the role of transportation in
access to care for these two types of disorders often differs. Milder
forms of common mental health disorders, such as depression and anx-
iety, are often treated by primary care physicians and therapists in
local community clinics (Uniitzer and Park, 2012). In contrast, severe
mental illness and substance use disorder (SUD) often require treat-
ment at specialized facilities. Often clustered in urban centers, these
specialized facilities may necessitate prolonged travel for residents of
suburban and rural areas (Ghorbanzadeh et al., 2020). Patients seeking
medication therapy for opioid use disorder, a type of SUD, have been
particularly burdened by frequent trips to care. Federal rules require
patients treated with methadone to travel to specialized clinics most
days of the week to pick up their daily dose of medication. Patients
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treated instead with buprenorphine are typically seen in-person on a
weekly or bi-weekly basis (Jankowski, 2019; Priest, 2020).

Adaptation to the COVID-19 pandemic has differed starkly between
systems of care for mental health conditions and SUD. Most mental
health providers have transitioned to telemedicine, which, prior to
the pandemic, had been demonstrated to be as safe and effective as
in-person care for common mental health conditions (Bashshur
et al., 2016; Hubley et al., 2016; Whaibeh et al., 2020). There may,
however, be barriers to initiating treatment for new patients.

In contrast, delivering SUD treatment during the pandemic has
required more significant changes from usual practice. The Drug
Enforcement Agency issued a temporary rule at the start of the pan-
demic allowing clinics to dispense up to a month's supply of metha-
done and to initiate buprenorphine treatment via telemedicine.
Although these relaxed guidelines should reduce travel burden for
patients, not all SUD treatment facilities have implemented these
changes (Dunlop et al., 2020; Priest, 2020). Combined with closures
and reduced hours at some facilities, patients seeking SUD treatment
may be stuck making frequent and potentially longer trips to care
during the pandemic (Davis and Samuels, 2020; Dunlop et al.,
2020; Priest, 2020). A study based in Philadelphia estimated that a
patient’s likelihood of initiating outpatient SUD treatment was cut
in half for every 10 minutes of added driving time (Mennis et al.,
2012).

In general, the transportation needs and behaviors of people seek-
ing care for common mental health conditions and SUD are not well
understood. There is some evidence that both groups of patients are
more likely to depend on public transportation and/or rides from
others compared to the general population (O’Brien et al., 2019).
Among people with mental illness and SUD, lower transportation inde-
pendence and longer travel distances may contribute to lower likeli-
hood of initiating treatment and increased risk of dropping out of
treatment (Mennis et al., 2012; Palmer et al., 2009; Rosen et al., 2004).

Notably, rates of mental illness are roughly equal across
racial/ethnic groups, but Black and Hispanic patients with probable
mental illness are less likely than White patients to initiate treatment
(Lé Cook et al., 2014). Although data are mixed on whether rates of
initiating treatment for SUD differ by race/ethnicity (Lé Cook and
Alegria, 2011), communities with higher concentrations of Black resi-
dents are served by fewer SUD treatment facilities that accept Medi-
caid, suggesting that low-income Black patients may have to travel
farther to access SUD treatment (Cummings et al., 2014).
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Transportation challenges, coupled with the additional stresses of
COVID-19, may not only exacerbate the treatment needs of existing
patients with mental illness and SUD but also increase the number
of people requiring care for new-onset conditions (Czeisler et al.,
2020). The pandemic seems to have widened racial inequities, too:
recent data from Massachusetts has shown that during the COVID-19
pandemic, the volume of mental health and SUD visits dropped signif-
icantly more among Black and Hispanic patients than among White
patients (Yang et al., 2020).

3.5. People with disabilities

More than 40 million Americans have some form of disability
(hearing, vision, cognitive, physical/ambulatory or other) that limits
their participation in daily activities in minor to major ways (U.S.
Census Bureau, 2020c). The prevalence of disabilities is highest among
Native Americans (29.9%) and Black Americans (21.2%) and lowest
among Asian Americans (11.6%) (Wolf et al., 2008).

Disability often occurs as a secondary health condition; for exam-
ple, people with multiple sclerosis may experience physical and visual
limitations secondary to their neurological disorder. Health care needs
and travel patterns for accessing health care vary widely across cate-
gories of disability and types of underlying health conditions. Duration
of disability likely also influences travel behaviors: patients who have
experienced their disability for longer may be more likely to have
developed strategies to overcome their disability-related limitations
(Henly and Brucker, 2019).

In general, people with disabilities require health care more fre-
quently and are more likely to have delayed or not received necessary
care compared to people without disabilities (Henning-Smith et al.,
2016). When they do travel to health care, people with disabilities
spend more time in transit, even after controlling for trip distance
and various personal and modal characteristics (Brucker and Rollins,
2016). People with disabilities are also more likely to have low income
and to depend on federal health insurance programs (Kennedy et al.,
2017), making them potentially eligible for transportation assistance
through NEMT services offered by Medicaid and, to a lesser extent,
Medicare.

Using the National Household Travel Survey, as described above,
we analyzed data on mode of travel to health care for people with dis-
abilities. Fig. 1 presents our bivariate analysis showing the distribution
of modes used for trips to health care among people with and without

Without disability (n=13,465)

90%

40% 60% 80% 100%

Percent of trips to medical/dental care by mode

Fig. 1. Modal frequency for trips to medical/dental care among people with and without travel-limiting disabilities in the 2017 National Household Travel Survey.
Sample sizes (n) are unweighted; percentages reflect estimates that were weighted to represent total annual travel by the United States population) (Federal

Highway Administration, 2020).
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disabilities. These estimates are based on 2017 NHTS data describing
16,784 trips to health care reported in a sample of 129,696 US house-
holds (Federal Highway Administration, 2020). The weighted esti-
mates shown in Fig. 1 represent an estimated 5.6 billion trips to
health care made each year in the U.S. Compared to people without
disabilities, those with disabilities are generally more likely to use
modes that require contact with others, namely public transit, para-
transit, and taxi/ride-hailing services.

Notably, a recent study of San Francisco residents with disabilities
showed that dependence on others for rides and fear of exposure to
COVID-19 during travel resulted in heightened barriers to seeking
medical care during the pandemic (Cochran, 2020). Patterns revealed
in the NHTS trip data thus have important implications for improving
access to care for people with disabilities, given this population’s
increased reliance on travel modes most impacted by the pandemic.

4. Discussion of key themes

Four cross-cutting themes emerged from this review of COVID-19-
related transportation system disruptions in the context of existing dis-
parities in health care access.

4.1. Compounding inequity

Reduced trips to health care during the COVID-19 pandemic may
have serious long-term effects on health disparities. Although some
routine health services, like some screening tests for breast or colorec-
tal cancer, can likely be safely delayed by a year without causing major
harm, delays in other types of care can lead to deterioration of many
acute and chronic health conditions. Clinicians have warned that
avoidable complications from missed care could result in an increased
demand for health care for years to come (Chen and McGeorge, 2020;
Kohli and Virani, 2020). Disparities in access to health care during the
pandemic may thus translate to even greater health inequities after the
pandemic.

For each of the health care needs highlighted in this report, the
same communities—especially low-income families and Black, Indige-
nous, and People of Color—are subject to policies and practices rooted
in structural racism that lead to compounding inequality in socioeco-
nomic standing along with impaired access to multiple resources,
including transportation and health care. Not only do these structural
inequalities place these communities at elevated risk for many adverse
health conditions, they also contribute to greater transportation chal-
lenges when health care is needed. These groups that are historically
and persistently marginalized and under-resourced because of discrim-
ination through multiple reinforcing systems of housing, education,
employment, health care, earnings, criminal justice, and more
(Bailey et al., 2017) are also hardest hit by the economic and health-
related consequences of COVID-19. These intersecting structural barri-
ers underlie and exacerbate disparities in transportation and health.
Achieving health equity will require both systemic reform and imme-
diate, targeted relief to overcome transportation barriers to health care
for marginalized groups.

4.2. Strategies for overcoming transportation barriers

Across all of the health care needs we surveyed, we found extensive
use of public transit, paratransit, NEMT services, and rides from others.
In order to ensure that the most medically vulnerable patients retain
access to these programs during and after the COVID-19 pandemic,
leaders in transportation and health care will need to pay close atten-
tion to the relationship between their fields. Clinical teams should
work with patients to understand their transportation needs in order
to better advocate for equitable access to care. Transportation agencies
must ensure that service cuts are not creating even greater barriers to

Transportation Research Interdisciplinary Perspectives 10 (2021) 100338

health care access among people with the highest need. In the short
term, both health care and transportation agencies will need to aug-
ment efforts to enroll eligible patients into transportation programs,
like NEMT for patients with Medicaid or paratransit service for people
with disabilities. Additionally, expanding Medicaid eligibility criteria
could help increase the number of transportation-disadvantaged
patients who can benefit from NEMT.

In the longer term, increased public transportation funding and ser-
vice is likely to benefit both transportation and health care industries.
In light of the growing recognition that health outcomes are largely
influenced by circumstances outside the doctor’s office, it may also
be wise to expand the types of trip destinations covered by NEMT.
Lastly, coordinating or consolidating NEMT and paratransit may be
worth considering as a strategy to enhance service efficiency and effec-
tiveness, given the overlapping rider demographics and objectives of
these programs (Rall and Myers, 2015). Although likely to be bureau-
cratically complex up front, improved coordination has high potential
to provide a better, simpler transportation experience that helps over-
come existing barriers to health care access.

Notably, while existing services may all help overcome transporta-
tion barriers, they can also have shortcomings related to reliability,
convenience, and cost. Successful interventions provide patients with
lower-cost or more reliable transportation, and people who can over-
come transportation barriers are more likely to receive their necessary
health services (Whetten et al., 2006). However, research to date has
yielded mixed evidence on whether offering transportation assistance
reduces no-show rates, suggesting that such interventions may need to
be tailored to the highest-need patients to be most effective (Solomon
etal., 2020). During the COVID-19 pandemic, any transportation inter-
vention that involves contact between non-household members must
also emphasize careful hygiene and social distancing practices to
reduce the risk of viral transmission.

Increasingly, ride-hailing and technology companies are partner-
ing with health care, health insurance, and paratransit providers to
improve access to care. A recent review identified 53 instances of
these partnerships (Wolfe and McDonald, 2020). A growing number
of state Medicaid programs have partnered with ride-hailing compa-
nies to provide NEMT, and during the pandemic at least three addi-
tional states have taken steps to facilitate new partnerships (Fraade-
Blanar and Whaley, 2020). Because of the flexible, on-demand nature
of ride-hailing services and the potential to integrate ride requests
directly into the patient's medical records, patients have found these
services appealing and convenient (Wolfe and McDonald, 2020).
Health care systems and insurers may be particularly motivated to
pursue these partnerships because of their potential to improve
patient health outcomes while protecting revenue during the
COVID-19 pandemic by reducing transportation-related no shows
and delays.

An alternative strategy for addressing individualized transportation
needs is the patient navigator model, which originated in the 1990s to
improve outcomes for low-income women with breast cancer (Riley
and Riley, 2016). This model takes many forms but centers on the
use of a designated navigator (typically a nurse, social worker, or fel-
low patient) who is trained to understand patients' various health-
related social needs and challenges. The navigator’s job is to find flex-
ible solutions to various intersecting barriers to health care, including
transportation issues. Patient navigator programs have the potential to
be more effective than isolated transportation interventions by
addressing co-occurring issues like childcare, which can create trans-
portation barriers but may not be resolved with transportation assis-
tance alone. Published estimates suggest that navigators spend
between 6 and 25% of their time arranging transportation (Lin
et al., 2008; Phillips et al., 2014). Patient navigator programs have
been effective at improving timely diagnosis and treatment for patients
with cancer in diverse settings (Bush et al., 2018), and they are
increasingly used outside of the cancer context (Peart et al., 2018).
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Finally, the COVID-19 pandemic has also demonstrated that strate-
gies to reduce the need for health care trips — such as increased use of
telemedicine, novel use of mobile care units, and relaxed requirements
for in-person SUD treatment — may be necessary for improving access
to health care for people facing transportation barriers. Transportation
leaders can join clinicians in advocating for policy change to ensure
that these positive but temporary COVID-19 policies become perma-
nent. Advocacy for expanded access to health insurance and broad-
band internet can also support long-term equity in access to health
care.

4.3. Risk/benefit trade-offs

The COVID-19 pandemic has added a layer of risk to all travel,
including trips to health care settings. Any trip must be assessed as a
trade-off between potential risks and benefits. Individuals must weigh
COVID-19 exposure risk versus the need for health care, not only for
acute and chronic conditions but also for the prevention of future ill-
ness. There are risks and benefits at the community level, too: more
trips to health care may contribute to COVID-19 transmission and
externalities of vehicle emissions, but they also provide financial sup-
port for public transportation and community clinics during a time of
economic vulnerability. While health care trips via shared vehicles
(such as ride-hailing services, volunteer drivers, or other cars) may
mean more cars on the road, they may be the easiest and most flexible
way to overcome transportation barriers for vulnerable patients during
the pandemic.

Leaders in health care and public health have begun to develop
risk/benefit tools to help patients and clinicians weigh trade-offs in
seeking or delaying care during the pandemic (Centers for Disease
Control and Prevention, 2020; Kutikov et al., 2020). These tools can
be improved by more explicitly considering transportation factors,
and health care providers should enhance screening for pandemic-
related transportation barriers when possible. Transportation agencies
and policymakers may also wish to develop similar risk/benefit deci-
sion tools to ensure equitable and safe decision-making as the pan-
demic continues.

4.4. Need for quality data

Assembling this review was limited by the paucity of data connect-
ing transportation and specific health conditions and/or health care
needs, especially related to modes of travel to health care. In particu-
lar, we were unable to quantify what proportion of the reduction in
trips to health care during the pandemic stemmed from
transportation-related hesitation or barriers. In a national survey con-
ducted in the early months of the pandemic, respondents who had
missed necessary medical care cited reasons including closure of a
medical practice (63%), fear of COVID-19 exposure (57%) and finan-
cial hardship (7%) (Anderson et al., 2021). A subsequent study esti-
mated that 24% of people who had missed health care during the
pandemic did so because they “felt the health care location was too
far or difficult to get to” (Wood Johnson Foundation/HarvardChan
School of Public Health, 2020). Although neither survey explicitly
asked about transportation, transportation issues conceivably could
have contributed to or been exacerbated by each of these reasons for
missed health care. A third study found that the perceived risk of
COVID-19 infection by travel mode was highest for public transit
and shared rides, while the perceived risk by trip destinations was
highest for hospitals (Shamshiripour et al., 2020). In the context of
these reports, the findings from our review suggest that future studies
should evaluate the extent to which transportation barriers have con-
tributed to missed care, especially for vulnerable patient populations.

Even outside of the pandemic context, health systems have not
often collected information on patients' transportation access (like
car ownership) or how they arrive at their appointments. Paratransit
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services and Medicaid-funded NEMT represent large public invest-
ments; however, the lack of consolidated national data on the use of
these services makes it hard to identify patterns in their use across
geography, health systems, health care needs, and patient demograph-
ics (Chaiyachati et al., 2018). Furthermore, the extent to which volun-
teer driver programs fulfill health care transportation needs remains
unmeasured.

5. Conclusion

As transportation and health care systems continue to grapple both
independently and jointly with serving the needs of Americans during
the COVID-19 pandemic, leaders in both sectors would benefit from
greater attention to the intersection of these two fields. Many people
are delaying health care during the pandemic, and existing knowledge
on how patients access health care suggests that transportation system
disruptions are likely contributing in part to these delays.

Transportation issues have always been a significant component of
health care access, with implications for quality of care and health out-
comes. Given the additional transportation barriers facing patients
during the COVID-19 pandemic, it is more urgent than ever that trans-
portation stakeholders— spanning traditional transportation and
health care sectors— collaborate to increase access to transportation
services.

Findings in this paper suggest that solutions will need to be both
big and small, incremental and systematic, targeted and universal. Bet-
ter understanding and addressing the challenges of populations that
are most in need requires a critical approach to reducing transporta-
tion barriers to health care for all. Achieving equity in health care
access is inextricably linked to achieving equity in transportation,
and this relationship has been magnified during the protracted
COVID-19 pandemic.
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