AJPH SURVEILLANCE

Transportation Barriers to Health Care in the
United States: Findings From the National Health

Interview Survey, 1997-2017

Mary K. Wolfe, MSc, Noreen C. McDonald, PhD, and G. Mark Holmes, PhD

Objectives. To quantify the number of people in the US who delay medical care annually
because of lack of available transportation and to examine the differential prevalence of
this barrier for adults across sociodemographic characteristics and patient populations.

Methods. We used data from the National Health Interview Survey (1997-2017) to
examine this barrier over time and across groups. We used joinpoint regression analysis
to identify significant changes in trends and multivariate analysis to examine correlates
of this barrier for the year 2017.

Results. In 2017, 5.8 million persons in the United States (1.8%) delayed medical care
because they did not have transportation. The proportion reporting transportation
barriers increased between 2003 and 2009 with no significant trends before or after
this window within our study period. We found that Hispanic people, those living below
the poverty threshold, Medicaid recipients, and people with a functional limitation
had greater odds of reporting a transportation barrier after we controlled for other soci-
odemographic and health characteristics.

Conclusions. Transportation barriers to health care have a disproportionate impact on
individuals who are poor and who have chronic conditions. Our study documents a
significant problem in access to health care during a time of rapidly changing trans-
portation technology. (Am J Public Health. 2020;110:815-822. doi:10.2105/AJPH.2020.

305579)

See also Henning-Smith, p. 763.

he generally poor performance of the US

health care system, relative to that of its
peer countries, has been well-documented.'
Increasingly, attention has turned to the role
of social determinants of health as 1 potential
explanatory factor. While there are many
demonstrated barriers to health care access
including socioeconomic constraints and
health literacy limitations, a lack of viable
transportation inhibits a patient’s ability to
travel to health-promoting institutions like
doctors’ offices and pharmacies. Trans-
portation barriers interrupt adherence with
medical appointments and can prevent people
from seeking care at all. This is challenging for
chronic illness management as nonattendance
can lead to exacerbation of chronic disease
and disease-related outcomes. >’

An oft-cited study from 2005 estimates

that approximately 3.6 million people in the
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United States miss or delay nonemergency
medical treatment every year despite having
health care coverage because of lack of
transportation to care facilities.* Thirteen
years later, this figure likely underestimates
the magnitude of the problem given the
suburbanization of poverty, the aging baby
boomer population, and the general increase
in population. Across the United States,
low-density development patterns and lack
of public transit coupled with high rates

of chronic conditions reinforce this issue.

To update this estimate, we used data
from the National Health Interview Survey
(NHIS) to conduct a descriptive analysis of
the prevalence of transportation barriers to
health care in the United States. First, we
looked at longitudinal trends in this outcome
over time, from 1997 to 2017. Second, we
assessed the prevalence of this barrier across
demographic groups in 2017. Third, we
examined correlates—both health conditions
and sociodemographic characteristics—of’
transportation barriers among the US
population.

TRANSPORTATION BARRIERS
TO CARE

In a review of 61 studies on transportation
barriers to health care, Syed at al. found that
transportation barriers are a significant im-
pediment to health care access, especially for
those with lower incomes or those who are
underinsured or uninsured.® This population
of people, frequently referred to as “trans-
portation-disadvantaged,” often shift their
care-seeking to more costly, acute-care set-
tings (e.g., the emergency department [ED])
based on preference or convenience.’””

Transportation barriers disproportionately
affect specific patient groups. Wallace et al.
found that individuals carrying the highest
burden of disease faced the greatest trans-
portation barriers and were more likely to be
older, poorer, less-educated, female, people
of color, and people with chronic illnesses or
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disabilities.* Probst et al. found that African
Americans had higher burdens of travel to
health care than did Whites after the authors
controlled for mode and socioeconomic
status.'’ A 2017 survey of health centers
found that older patients, patients who are
homeless, people with young children,
chronically ill patients, public housing resi-
dents, people with disabilities, and pregnant
women were all reported to be dispropor-
tionately negatively affected by transportation
barriers.'! Several studies have identified
unique transportation barriers for veterans
despite the fact that veterans have access to
federal health care and some receive trans-
portation service through the Veterans Health
Administration."*'? Another study that used
NHIS data from 1997 to 2006 found that
American Indian veterans were more likely to
delay care because of transportation issues
than were White veterans."*

Research suggests that having access to a
vehicle is positively associated with the ability
to reach health facilities, even after controlling
for socioeconomic status.'>'” Vehicle access
may be especially important in rural areas,
where missed or delayed nonemergency
medical treatment is often attributable to lack
of access to a vehicle."® Some studies have
found that patients who live in nonurban areas
face greater transportation barriers to health
care access than do their urban counter-
parts. 101920
urban areas, rural residents reported longer

Compared with people living in

travel time to see a physician, particularly a
specialist.”!

Even in urban areas where health care
facilities may be closer, low-income neigh-
borhoods often rely on aging transportation
infrastructure, unreliable service, or fixed
routes with service areas that do not align with
medical facility destinations.” Urban residents
may struggle to understand how to access
public transit or even how to get to health care
when transportation is provided to them.?
This is especially true for people who are
obese or chronically ill, or who have a dis-
ability, wherein riding the bus or the subway
can be physically challenging. For individuals
with mobility- or financial-related barriers,
there are various specialized transportation
options for such trips, including Americans
with Disabilities Act (ADA) Paratransit
(flexibly routed passenger transportation that
supplements fixed-route systems run by
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public transit agencies) as well as Medicaid’s
nonemergency medical transportation, which
is a Medicaid benefit that facilitates access to
medical services for beneficiaries.

Taken together, there are many possible
transportation barriers presenting to rural and
urban residents alike, with potentially larger
barriers for those of disadvantaged health,
social, and economic status that can exacer-
bate existing health inequities. While current
health care transportation services exist,
various eligibility requirements (such as
individual ADA Paratransit eligibility deter-
mination processes set by transit agencies)
may prevent these services from being

available to some individuals.

IMPACTS OF MISSED CARE

Patients who miss health care appoint-
ments experience adverse health outcomes.
These include complications of chronic ill-
ness, increased hospital readmissions, and
disrupted continuity of care.>>™*” Appoint-
ment nonattendance undermines opportu-
nities for diagnostic testing and early detection
of disease.”* Transportation barriers affect
access to pharmacies and, thus, medication
(re)fills and adherence.*’™>

Missed appointments also have a negative
impact on clinical productivity. Unused
clinical space, equipment, and staff time
equate to loss of revenue.” Missed or can-
celled appointments also prevent or delay
other patients from being able to schedule
appointments.”* Because of the fragmented
nature of the US health care system (i.e., mix
of public and private providers), however, it is
very difficult to identify the average rate of
missed appointments system-wide and there
is great variation depending on the health care
site.

Since this 2005 study cited previously,
there has been little research to quantify a
nationally representative estimate of the
population that forgoes medical care because
of transportation barriers. It is especially
challenging to understand why people miss
appointments. This is largely attributable to
the fact that health-related data lack sufficient
detail on transportation, and transportation
datalack sufficient detail on health conditions.

METHODS

We used data from the NHIS to investigate
the prevalence of transportation barriers to
care in the United States. The NHIS is an
annual, cross-sectional survey that monitors a
broad range of health topics collected through
personal household interviews. The NHIS
provides nationally representative estimates of
various health status and health care utiliza-
tion measures among the civilian, noninsti-
tutionalized population since 1957. The
National Center for Health Statistics (of the
Centers for Disease Control and Prevention)
designs the NHIS, and the US Census Bureau
is the data collection agent. Because NHIS
data are obtained through a complex sample
design that involves stratification, clustering,
and oversampling of populations of interest,
we used appropriate sampling weights in Stata
version 13.1 (StataCorp LP, College Station,
TX) for all analyses.

We leveraged a particular question asked
of the sample adult and child cores: “There are
many reasons people delay getting medical
care. Have you delayed getting care for any of
the following reasons in the past 12 months?. . .
you didn’t have transportation?” We exam-
ined responses to this question in 3 ways.
First, we looked longitudinally from 1997 to
2017 at the weighted proportion of people
who delayed medical care because of lack of
transportation over time. From each wave of
data, we excluded only those respondents
who were not asked about transport barriers
to care because they were not part of the adult
or child samples (n= 1090 240) or who did
not provide a valid answer to this question
(n = 6674) leaving a total pooled unweighted
sample of 892235 children and adults across
21 years. We assessed changes in trends over
time by using joinpoint regression analysis
software, version 4.7.0.0 (US National
Cancer Institute, Bethesda, MD). Using the
grid search model-fitting method with het-
eroskedastic errors and a minimum of zero
and maximum of 3 joinpoints, the permu-
tation test showed that a model with 2
joinpoints was optimal.

Next, we took an in-depth look at patterns
of transportation barriers to care for adults
in the year 2017. We evaluated transport-
delayed care across various sociodemographic
subgroups and for people with various health
conditions through bivariate analysis. We

AJPH June 2020, Vol 110, No. 6



Proportion, %

AJPH SURVEILLANCE

suol|IA “4audeg jo Aousnbaiy

L1.0
0 T T T T T T T T T T T T T T T T T T 00
-~ o0 N (=2 — (o on <t Ua) o -~ 0 [ =} — [o\] on <t vy O o~
DN D N (=] S (=3 (=3 S (=3 (=3 (=] (=] (=3 — — — — — — — —
AN N (=)} o O (=] S S (=] o O (=] o O (=] (=3 (=] (=} (=3 (=] (=}
— — — N (@] N N N N N (@] N N (@] (o] N N (o] N N N
Year
Proportion, % | 1.8 | 1.4 | 1.2 [13 |14 |13 12|16 |1.6]1.61.6[1.9]|21 222119 |17 |1.7|1.8]|1.8]1.8
e Millions 48 1371331364037 33]|45(47[46|47]57163[65]|65|57]52(52]57]56]58
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292576 684.

FIGURE 1—Transportation Barriers to Health Care: United States, 1997-2017

conducted omnibus tests of group differences
to examine differential rates of this barrier
across groups and we report F-statistics as they
correct for complex sampling design. Finally,
we examined what factors might make
someone more likely to report a transportation
barrier to care. For the same 2017 adult sample,
we specified a binary logistic regression model
to look at correlates of this outcome adjusting
for age, gender, race, ethnicity, educational
attainment, poverty status, insurance status,
employment status, and geographic region. Itis
important to note that respondents answered
“yes” to the question of interest if and only if
they both needed medical care and did not
have transportation to that care. Therefore,
respondents who did not seek care in the past
12 months would not report a barrier, which
could lead to conservative estimates of this
particular barrier to care and contribute to
disparities across some demographic charac-
teristics (e.g., if older people seek care more
often, they may be more likely to report a
barrier to this care).

All analyses accounted for features of the
complex sampling strategy of the NHIS,
including stratification, clustering, and
weights. Unweighted counts, including
weighted and unweighted characteristics of
the 2017 sample, are available in Table A
(available as a supplement to the online
version of this article at http://www.
ajph.org). We excluded respondents from
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analysis if they were younger than 18 years
(n=18054) or if they were missing the
outcome of interest (either because they were
not asked the question or they did not provide
a valid answer; n =33 552), sociodemo-
graphic characteristics (n = 1404), or key
health characteristics (n = 175). The final
unweighted sample size was 24 947. The
majority of the sample was female (54.6%) and
non-Hispanic White (70.7%). Nearly 34% of
the sample had a bachelor’s degree or higher,
while 14% lived below the federal poverty
threshold. A quarter of the sample reported
being in “excellent” health, a third reported
being in “very good” health, and just over a
quarter reported being in “good” health. More
than one third of the sample had ever had
hypertension, and 42% reported a functional
limitation because of a health problem.

RESULTS

The number of people in the United States
who delayed medical care because they did
not have transportation grew over time, from
4.8 million in 1997 to 5.8 million in 2017.
‘While the proportion of people of all ages
in the United States reporting this barrier
was 1.8% in both 1997 and 2017, joinpoint
regression analysis showed that this proportion
increased at a significant rate from 2003 to
2009 (b =10.0014; P=.03), but showed no

significant trend from 1997 to 2003 or 2009 to
2017. Figure 1 reflects the weighted frequency
and proportion of this transportation barrier

over time for all ages at the population level.

Prevalence of Transport Barriers
Across Groups

In 2017, 1.9% (95% confidence interval
[CI] =1.7,2.1) of US adults aged 18 years and
older delayed medical care because of a
transportation barrier. The prevalence of this
barrier to care, along with differences be-
tween groups, is shown in Table 1. Overall,
2.2% of women and 1.5% of men reported
delaying care because of transportation, and
this difference was statistically significant
(P<.001). There is variation across age
groups; however, the difference between
groups is not significant (F=2.37; P=.08).
Rates of transport-delayed care varied signi-
ficantly across race and ethnicity groups
(F=10.31; P<.001) with non-Hispanic
Black respondents reporting the highest rates.
Transport barriers to care varied significantly
by educational attainment of respondents,
with nearly 3% of those with a high-school
diploma or less reporting a transport barrier,
and only 0.6% of those with a bachelor’s
degree or higher reporting the same barrier.

Poorer people were more likely to report
transport-delayed care, with 7% of those
living below the federal poverty threshold,
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according to the US Census Bureau in 2017,
and 5.6% of those receiving Medicaid
doingsoin 2017. Transportation barriers also
varied by employment status (F = 24.64;
P<.001), with 4.5% of unemployed people
reporting transport-delayed care. There was
also significant variation in this barrier across
census regions (F=4.18; P=.01), with
people in the Midwest and South reporting
transportation barriers more often than
those in the Northeast and West.

Rates of transport-delayed care varied
with self-reported health status (F =107.12;
P<.001). Among those in “poor” health,
11.6% reported delaying care because of
lack of transportation, while less than 1% of
those in “excellent” health reported the
same. Among health conditions we exam-
ined, people with weak or failing kidneys
or those with a history of stroke had the
highest rates of transport-delayed care
in 2017, at 7.1% and 6.9%, respectively.
Transport barriers varied significantly across
ED utilization. People who made zero visits
to the ED in the past year reported lower
rates of transport barriers compared with the
national level (1.3% compared with 1.9%,
respectively), while those who made 4 or
more ED visits reported transport barriers at
a rate of 11.9%.

Correlates of Transport Barriers to
Care

Results of the logistic regression are dis-
played in Table 2. Adjusted odds ratios
(AORSs) with their 95% Cls are presented
along with the average marginal effect of
each variable.

Women’s predicted probability of delay-
ing care because of a transport barrier was
0.3 percentage points higher than it was
for men after we controlled for other
sociodemographic and health factors;
however, this difference was not statisti-
cally significant (P=.22). A person older
than 75 years had a 1.1-percentage-point
decrease in the predicted probability of
delaying care because of lack of trans-
portation compared with a person aged 18
to 44 years with otherwise similar charac-
teristics (P<.001).

Hispanic people had 1.5 times the odds
of having a transportation barrier to care
compared with non-Hispanic Whites after

818 Research Peer Reviewed Wolfe et al.

TABLE 1—Prevalence and Group Differences of Transportation Barriers to Care Among US

Adults: 2017

% (95% Cl) F P
Overall population of adults 1.9 (1.7, 2.1)
Sociodemographics
Gender 12.17 <.001
Female (52%) 2.2 (2.0, 2.6)
Male (48%) 1.5 (1.2, 1.8)
Age group, y 237 .08
18-44 1.7 (1.4, 2.0)
45-64 2.2 (1.8, 2.6)
65-74 1.7(13,22)
>75 1.8 (13, 2.4)
Race/ethnicity 10.31 <.001
Hispanic 2.7 (2.1, 3.6)
Non-Hispanic White 1.5(1.3,1.7)
Non-Hispanic Black 3.0 (23,3.7)
Non-Hispanic Asian, 1.8 (1.2, 2.7)
multiracial, or other
Educational attainment 37.82 <.001
<high school 2.7 (2.4,3.2)
Some college 2.2 (1.8, 2.7)
>bachelor’s degree 0.6 (0.5, 0.9)
Family income, $ 61.36 <.001
0-34999 4.8 (4.3, 5.4)
3500074999 1.1 (0.8, 1.4)
75000-99 999 0.6 (0.3, 1.5)
>100 000 0.5 (0.3, 0.8)
Below poverty level® 7.0 (6.0, 8.2) 305.32 <.001
Medicaid 5.6 (4.8, 6.6) 229.04 <.001
No health insurance 2.6 (1.9, 3.6) 5.56 .019
Unemployed 4.5 (3.1, 6.5) 24.64 <.001
Veteran status 1.3 (1.0, 1.9) 4.21 .039
Region 4.18 .006
Northeast 1.1 (0.8, 1.9)
North Central or Midwest 21 (1.7,2.7)
South 2.1 (1.8, 2.5)
West 1.8 (1.4,23)
Health
Self-reported health status 107.12 <.001
Excellent 0.8 (0.5, 1.1)
Very good 0.9 (0.6, 1.2)
Good 1.8 (1.5, 2.2)
Fair 5.8 (4.8, 7.0
Poor 11.6 (9.1, 14.6)
Currently pregnant 0.6 (0.1, 2.5) 2.75 10
Diabetes or prediabetes 3.8 (3.1, 4.6) 48.91 <.001
Asthma 3.5 (2.8, 4.2) 42.93 <.001
Continued
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TABLE 1—Continued

% (95% CI) F P

Ever told have cancer 1.9 (1.4, 2.9) 0.01 .93
Heart condition or disease 3.7 (2.8, 4.8) 24.62 <.001
Hypertension 3.0 (2.6, 3.5) 56.71 <.001
Weak or failing kidneys 7.1 (4.9, 10.3) 54.89 <.001
Ever had stroke 6.9 (5.0, 9.5) 74.54 <.001
Functional limitation 3.7 (3.2, 4.2) 141.31 <.001
No. of ER/ED visits in past 12 mo 147.34 <.001

0 1.3 (1.1, 1.5)

13 3.6 (3.0, 4.4)

>4 11.9 (9.3, 15.2)

Note. Cl = confidence interval; ER/ED = emergency room/emergency department. Proportions reflect
weighted prevalence estimates. The unweighted sample size for 2017 was 24 947.

°To determine poverty status, the National Health Interview Survey compares reported total family

income with the US Census Bureau’s poverty thresholds for the year in question (2017). These thresholds
are based not only on income but also on family size and the number of children younger than 18 years.

we controlled for other sociodemographic
and health characteristics (P=.02). Those
who lived below the poverty threshold were
more likely to report a transport barrier than
were those above the threshold (AOR =1.7;
P<.001) and Medicaid beneficiaries were
more likely to report the barrier than were
their peers who did not receive Medicaid
(AOR =1.6; P<.001). People who were
unemployed were more likely to report
the barrier than people with similar char-
acteristics who may be employed or who
were not in the labor force, though the
strength of the association was not signifi-
cant (AOR =1.5; P=.07). Compared
with people living in the Northeast, people
in the Midwest and South regions of the
United States had 1.9 and 1.6 times the
odds, respectively, of delaying care because
of this barrier (P<.001 and P=.01,
respectively).

Self-reporting “poor” health, on average,
was associated with a 2.3-percentage-point
increase in the predicted probability of
transport-delayed care compared with self-
reporting “excellent” health (P<.001). After
we accounted for sociodemographic and
other health characteristics, people with a
history of stroke were more likely to report
a transport barrier to care (AOR = 1.5;
P=.04) as were people with a functional
limitation (AOR =2.6; P<.001). Com-
pared with people who had zero ED visits in
a year, those who made 1 to 3 visits had 1.5
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times the odds of delaying care because of
lack of transportation, and those who made 4
or more visits had 2.4 times the odds (P= .01
and P<.001, respectively).

DISCUSSION

We estimate that 5.8 million people
in the United States delayed medical care
because of a lack of available transportation
in 2017. Our estimate provides an update
to the limited amount of published literature
quantifying the population affected by this
barrier to care on a nationally representative
scale.

Consistent with previous research,* we
found that people with lower incomes,
especially those living below the poverty
threshold, were more likely to report a
transport barrier to care. Similarly, we
found that racial and ethnic minorities re-
ported higher rates of this barrier compared
with non-Hispanic Whites; however, the
association remained significant only for
Hispanics after we controlled for other
sociodemographic and health characteristics.
The same is true for educational attainment
and gender, for which we found no signif-
icant association with transport barriers after
we controlled for these other factors.

Unlike previous research,*'" we found a
negative association between age and rates of
transport-delayed care, such that older people
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were less likely to report a transport barrier to
care in our study year. Though the magnitude
of the negative association was rather small,
we posit that this may be attributable to other
explanatory variables in our model.

Importantly, we found a strong association
between functional limitation status and
transport-delayed care above and beyond any
sociodemographic or other health charac-
teristics (AOR = 2.6; P<.001). Almost half of
our sample (42%) reported a functional lim-
itation—indicating that they have difficulty
doing specific activities because of a health
problem, including things like going out
shopping, walking a quarter mile (or 3 city
blocks), or lifting something that weighs 10
pounds. This measure is not wholly repre-
sentative of a physical disability, but it likely
reflects important nuance in the way that we
account for mobility independence and (in)
ability to travel outside of the home. Inter-
estingly, despite Medicaid’s mandatory
nonemergency medical transportation ben-
efit, we found that Medicaid beneficiaries
were more likely to report a transportation
barrier to care in 2017 compared with those
who did not receive Medicaid.

Our findings regarding ED utilization
are noteworthy, as visits to such acute care
settings are highly costly. Within our sample,
1.3% of adults with zero ED visits reported
transport-delayed care while a stark 12% of
those with 4 or more visits per year reported
the same. While there is no way to tease out
the temporal sequence in which these events
occur for each respondent—that is, whether
transportation barriers lead to increases in ED
use or high-frequency users are more likely to
report barriers—the association is compelling
as insurance companies are perpetually in-
terested in abating the high costs of high-
utilizing, frequent visitors to the ED.

Limitations

It is likely that our estimate of the number
of persons in the United States who delay
medical care because of lack of transportation is a
conservative one. Any sampling biases arising
from the NHIS carry over to our estimate; for
example, there is often nonresponse of those who
are poor, homeless, and in very poor health, and
the NHIS excludes Native Americans living on
reservations who are part of the Indian Health
Service.* Our estimate is potentially further
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downwardly biased because the outcome of in-
terest was only partially observable, such that even
though all respondents in the sample were asked
this question, we did not observe affirmative
outcomes (i.e., presence of transportation barriers)
for people who did not seek care in the past 12
months. This is a limitation of how the construct
is measured in this data set—by answering “yes”
or “no” to just 1 question about transportation
barriers to care rather than assessing whether
people needed care but could not access it.
This analysis was limited by the lack of geo-
graphic information available within the publicly
available NHIS data set. Census region was the
only place-based variable; with more detailed
information about respondents’ residence, we
could learn more about implications of distance to
care facilities, transportation mode availability,
and potential transportation barrier differences
between urban and nonurban dwellers.

Public Health Implications

Lack of transportation delays medical
care for millions of US persons every year,
with this number nearing 6 million in 2017.
There is a separate and robust literature that
describes how increased patient access to
routine and preventive care leads to im-
proved overall health outcomes as well as
avoidance of costly ambulance bills and ED
visits. For many people, driving oneself,
getting a ride from friends or family, or
taking public transportation are viable
modal options to travel to medical ap-
pointments. For individuals with mobility-
or financial-related barriers, such as lack of a
personal vehicle, there are various special-
ized transportation options for these trips,
such as paratransit options that include
demand-responsive buses, van services,
hospital- and care provider—based shuttles,
and vehicles for hire including livery ve-
hicles and taxis.

These trips can be covered by nonemer-
gency medical transportation—the mandatory
benefit of Medicaid and supplementary bene-
fit of some Medicare Advantage plans.' The
Veterans Administration offers mileage reim-
bursement and transportation services for dis-
abled veterans that meet qualifying criteria, and
some accountable care organizations, who re-
ceive bonuses for meeting quality and cost
targets while incurring penalties for falling
short of targets, provide beneficiaries with
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TABLE 2—Correlates of Transportation Barriers to Care Among US Adults in 2017

Covariate AOR (95% Cl) Average Differential Effect?
Sociodemographics
Female 1.18 (0.90, 1.55) 0.003
Age group, y
18-44 (Ref) 1 c.
45-64 0.82 (0.59, 1.14) -0.004
65-74 0.62 (0.42, 0.92) -0.008
>75 0.48 (0.31, 0.73) -0.011
Race/ethnicity
Non-Hispanic White (Ref) 1 S
Hispanic 1.54 (1.08, 2.20) 0.008
Non-Hispanic Black 1.09 (0.80, 1.49) 0.001
Non-Hispanic Asian, multiracial, or other 1.2 (0.79, 1.98) 0.004
Educational attainment
High school or less (Ref) 1 o
Some college 1.27 (0.98, 1.67) 0.004
Bachelor's degree or higher 0.75 (0.50, 1.13) -0.004
Family income, $
0-34 999 (Ref) 1 .
35000-74999 0.47 (0.33, 0.68) -0.013
75000-99999 0.34 (0.15, 0.79) -0.016
>100000 0.38 (0.23, 0.63) -0.015
Below poverty level’ 1.67 (1.28, 2.18) 0.009
Medicaid 1.60 (1.17, 2.20) 0.009
No health insurance 1.24 (0.84, 1.84) 0.004
Unemployed 1.54 (0.97, 2.43) 0.009
Veteran status 0.82 (0.55, 1.22) -0.003
Region
Northeast (Ref) 1 ..
North Central or Midwest 1.93 (1.26, 2.95) 0.010
South 1.61 (1.12, 2.33) 0.007
West 1.49 (0.97, 2.30) 0.006
Health
Self-reported health status
Poor 2.92 (1.59, 5.36) 0.023
Fair 2.30 (1.38, 3.83) 0.016
Good 1.16 (0.71, 1.89) 0.002
Very good 0.93 (0.56, 1.55) -0.001
Excellent (Ref) 1
Currently pregnant 0.21 (0.05, 0.92) -0.014
Diabetes or prediabetes 1.02 (0.78, 1.33) 0.000
Asthma 1.18 (0.91, 1.54) 0.003
Ever told have cancer 0.77 (0.56, 1.07) -0.004
Heart condition or disease 1.13 (0.75, 1.71) 0.002
Hypertension 1.20 (0.92, 1.56) 0.003
Weak or failing kidneys 1.34 (0.87, 2.04) 0.005
Continued
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TABLE 2— Continued

Covariate

AOR (95% CI) Average Differential EFffect®

Ever had stroke

Functional limitation

No. of ER/ED visits in last 12 mo
0 (Ref)
1-3
>4

1.48 (1.02, 2.16) 0.008
2.58 (1.75, 3.82) 0.015

1 .
1.47 (112, 1.94) 0.007
2.41 (1.63, 3.56) 0.019

Note. AOR = adjusted odds ratio; Cl = confidence interval; ER/ED = emergency room/emergency de-
partment. Analysis accounted for features of complex sampling strategy including stratification,
clustering, and weights. The unweighted sample size for 2017 was 24 947.

°The average marginal effect (or “differential effect” for categorical variables) is the average change in
the predicted probability of reporting a transportation barrier by a unit increase in the variable of
interest (or by a relative change from the reference category for categorical variables).

bTo determine poverty status, the National Health Interview Survey compares reported total family
income with the US Census Bureau’s poverty thresholds for the yearin question (2017). These thresholds
are based not only on income but also on family size and the number of children younger than 18 years.

transportation—recognizing it as a social de-
terminant of health. Even with these various
current offerings, however, our finding that
nearly 2% of the population reports transport-
delayed care is evidence that current trans-
portation options do not work for a large
number of people.

Our study documents a significant problem in
access to health care during a time of rapid change
in transportation technology. The United States
has seen a proliferation of new mobility solutions
in recent years, and ride-sourcing services have
been proposed as an alternative to nonemergency
medical transportation.” These new services
promise cost-saving potential for insurers, re-
duced no-shows, increased treatment adherence,
greater bed turnover for health care providers,
and more reliable access for patients; however, it
is unclear whether these services could be fi-
nancially viable in low-density, nonurban areas.
There is a need for further research on trans-
portation barriers to care that is more nuanced in
relation to various health conditions and patient
populations and that incorporates greater place-
based information. With additional research,
transportation solutions can be tailored to
target patients by geographic region or by
diagnosis. AJPH
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