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Abstract

This study uses the 2011-2017 National Health Interview Survey (NHIS) data to demonstrate that sociodemographic factors
are associated with transportation delays among individuals with knee osteoarthritis.
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Introduction

In the United States, knee pain, often secondary to various
forms of arthritis, is responsible for 5% of all primary care
visits [1]. In accessing health care, transportation has often
been cited as an impediment to proper care across various
diseases and health conditions [2]. While there are studies
that document decreased access to health care with respect to
transportation barriers [2,3], to the best of our knowledge,
there are none that explore this relationship among those
diagnosed with knee arthritis.

Methods
Study Design

This retrospective study was conducted using data from the
2011-2017 National Health Interview Survey (NHIS). The
NHIS is administered in-person annually and is a cross-sec-
tional survey of noninstitutionalized adults in the United
States [4]. Knee arthritis was defined by answers to questions
pertaining to self-reported physician-diagnosed knee arthritis
as well as self-reported knee pain. Among respondents who
were told “by a doctor or other health professional that [they
had] some form of arthritis, rheumatoid arthritis, gout, lupus,
or fibromyalgia,” knee arthritis was defined by those who
indicated that they experienced “symptoms of pain, aching,
or stiffness in or around a joint.” (Multimedia Appendix
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1). Adults who agreed to the statement, “Have you delayed
getting care for any of the following reasons...In the past
12 months...You didn’t have transportation” met the criteria
for experiencing barriers to health care due to transportation
delays (Multimedia Appendix 1).

Sociodemographic variables were used as covariates.
Univariable and multivariable logistic regressions were
conducted using R Studio (version 1.4.1106; R Founda-
tion for Statistical Computing), 0=0.05. Weighted analysis
generated nationally representative results. Participants were
excluded from this study if questions regarding knee arthritis
or transportation delays were unanswered or if key sociode-
mographic factors were missing.

Ethical Considerations

Per National Institute of Health (NIH) guidelines, this
research does not meet the definition of human subjects
research as this data is publicly available, anonymized,
and not obtained for the purposes of this study; therefore,
institutional review board approval was not required for this
secondary analysis [5].

Results

A total of 72,930,571 weighted respondents answered the
question for knee arthritis on the 2011-2017 survey (mean
age, 53.8, SE 0.10) years. Of the weighted respondents,
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62.1% (n=45,258,537; mean age 539, SE: 0.12) years
indicated that they experienced knee arthritis. Within the
knee arthritis cohort, 3.8% (n=1,723,968) of participants
noted transportation delays in medical care. Univariable and
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multivariable logistic regression analyses were performed to
assess the effect of various sociodemographic variables on
transportation delays for individuals with knee arthritis (Table

1).

Table 1. Univariable and multivariable regression analysis of sociodemographic factors and transportation delays among those with knee arthritis.

Variables Unadjusted odds ratio (95% CI) Adjusted odds ratio (95% CI)
Sex

Male 1.00 (Reference) 1.00 (Reference)

Female 1.69 (1.49-1.92)* 147 (1.29-1.67)*
Education

less than High school
High school or GEDP

College or more

1.00 (Reference)
049 (0.42-0.57)*
0.33 (0.29-0.37)2

Region
Midwest 1.00 (Reference)
Northeast 0.90 (0.72-1.12)
South 1.23 (1.03-1.46)
West 1.13(0.92-1.38)
Age (y)
17-44 1.00 (Reference)
45-64 0.98 (0.86-1.12)
>65 0.73 (0.62-0.85)*
Race
White 1.00 (Reference)
Hispanic 1.62 (1.34-1.96)*
Black 2.28(1.97-2.64)*
Asian 0.65 (045-0.94)*
Other 2.84 (2.20-3.67)*
Income
>200% 1.00 (Reference)
100%-200% 4.63 (3.90-5.50)*
<100% 10.31(8.77-12.11)*
Insurance
Private 1.00 (Reference)
Public 9.75(8.26-11.51)*

No insurance

4.35(3.50-541)*

Other 3.88(3.25-4.64)%
Health status

Bad health 1.00 (Reference)

Good health 0.19 (0.17-0.22)2

1.00 (Reference)
0.84 (0.71-0.99)*
0.85 (0.73-1.00)

1.00 (Reference)
0.90 (0.72-1.12)
0.97 (0.81-1.15)
1.19 (0.96-1.46)

1.00 (Reference)
0.82 (0.70-0.95)*
0.59 (0.49-0.72)*

1.00 (Reference)
0.86 (0.70-1.07)

121 (1.04-1.42)2
0.50 (0.33-0.76)*
1.59 (1.22-2.09)*

1.00 (Reference)
247 (2.02-3.02)*
3.81(3.07-4.74)%

1.00 (Reference)
2.87(2.31-3.57)*
1.83 (1.44-2.32)*
2.39(1.95-2.94)*

1.00 (Reference)
0.37 (0.32-0.42)%

talicized aOR values denote that results that are statistically significant.
PGED: General Educational Development.

Multivariable logistic regression analysis found that Black
individuals (adjusted odds ratio [aOR] 1.21; 95% CI 1.04-
1.42), individuals who were 100%-200% above the fed-
eral poverty level (aOR, 2.47; 95% CI 2.02-3.02), and
those<100% of the federal poverty level (aOR, 3.81; 95%
CI 3.07-4.74) were associated with greater odds of encoun-
tering transportation delays. Those who were on public
insurance (aOR, 2.87; 95% CI 2.31-3.57), those with no
insurance (aOR, 1.83; 95% CI 1.44-2.32), and those with
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other insurance (aOR, 2.39; 95% CI 1.95-2.94) were also
more likely to experience transportation delays.

Discussion

Principal Findings

Black individuals were associated with increased odds
of transportation delays. Studies highlight that residential
segregation along racial lines impact Black individuals’
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ability to access health care [6]. A retrospective 20-year
period study has found that among Black individuals in the
United States, a high level of residential segregation coupled
with a high density of low-income residents increased the
odds of urban hospital closures [7]. Thus, it is plausible
that hospital closures and other such factors associated with
residential segregation may place these communities further
away from medical facilities, which could further exacerbate
access to reliable and efficient transportation.

Our study revealed that individuals with an annual
income of 100%-200% above the federal poverty level as
well as individuals<100% the federal poverty level expe-
rience increased odds of transportation delays. This may
reflect difficulties with car ownership among lower-income
individuals, as previous analyses have shown that among
cancer patients, lacking a private vehicle decreases treatment
odds [8]. Additionally, individuals with public insurance
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plans and individuals with no insurance were more likely
to experience transportation delays in our study. This may
be attributable to the increased costs of travel experienced
by those with public or no insurance. In a study observ-
ing travel distance among those in need of HIV medical
care, it was found that those with no insurance traveled
further than those with public insurance [9]. In fact, a key
policy recommendation for reducing transportation barriers
in accessing healthcare includes insurance coverage that is
inclusive of transportation [10].

Strengths and Limitations

Strengths of this study are its usage of a nationally represen-
tative sample and a large sample size. Limitations include
biases with self-reported data, additional confounders not
included in this model, and the cross-sectional nature of the
data, which prohibits casual inferences.

Acknowledgments

We would like to thank AO Sports Med for guidance and revision assistance.

Funding

This study received no funding from public, commercial, or nonprofit organizations. No external funding was obtained for this

work.

Data Availability
The supporting data are openly available at IPUMS NHIS [4].

Authors’ Contributions

EY - Conceptualization, Data Curation, Formal Analysis, Methodology, Software, Validation, Visualization, Writing —

original draft, Writing — reviewing and editing

JC — Formal Analysis, Supervision, Validation, Writing — reviewing and editing

Conflicts of Interest

JC is an education consultant for Arthrex, receives compensation for medical instruction and educational lectures only, and

reports personal fees from Arthrex.

Multimedia Appendix 1
Definition of knee arthritis and transportation delays.

[DOCX File (Microsoft Word File), 14 KB-Multimedia Appendix 1]

References

1. Duong V, Oo WM, Ding C, Culvenor AG, Hunter DJ. Evaluation and Treatment of Knee Pain: A Review. JAMA. Oct
24,2023;330(16):1568-1580. [doi: 10.1001/jama.2023.19675] [Medline: 37874571]

2. Samina T. Syed BSG. Traveling Towards Disease: Transportation Barriers to Health Care Access Transportation
Barriers to Health Care Access on JSTOR. J Community Health. 2013;38(5):976-993. [doi: 10.1007/s10900-013-9681-1]

3. Wolfe MK, McDonald NC, Holmes GM. Transportation Barriers to Health Care in the United States: Findings From the
National Health Interview Survey, 1997-2017. Am J Public Health. Jun 2020;110(6):815-822. [doi: 10.2105/AJPH.2020.
305579] [Medline: 32298170]

4. Blewett LA, Drew JAR, Fenelon A, et al. [IPUMS health surveys: national health interview survey, version 8.1 [dataset].
IPUMS; 2025. [doi: 10.18128/D071.V3.0]

5. Decision Tool: Am I Doing Human Subjects Research? URL: https://grants.nih.gov/policy-and-compliance/policy-
topics/human-subjects/hs-decision [Accessed 2026-02-26]

6.  Dai D. Black residential segregation, disparities in spatial access to health care facilities, and late-stage breast cancer
diagnosis in metropolitan Detroit. Health Place. Sep 2010;16(5):1038-1052. [doi: 10.1016/j.healthplace.2010.06.012]
[Medline: 20630792]

7. KoM, Needleman J, Derose KP, Laugesen MJ, Ponce NA. Residential segregation and the survival of U.S. urban public
hospitals. Med Care Res Rev. Jun 2014;71(3):243-260. [doi: 10.1177/1077558713515079] [Medline: 24362646]

https://formative jmir.org/2026/1/€91207 JMIR Form Res 2026 | vol. 10 1e91207 | p. 3

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=formative_v10i1e91207_app1.docx
https://jmir.org/api/download?alt_name=formative_v10i1e91207_app1.docx
https://doi.org/10.1001/jama.2023.19675
http://www.ncbi.nlm.nih.gov/pubmed/37874571
https://doi.org/10.1007/s10900-013-9681-1
https://doi.org/10.2105/AJPH.2020.305579
https://doi.org/10.2105/AJPH.2020.305579
http://www.ncbi.nlm.nih.gov/pubmed/32298170
https://doi.org/10.18128/D071.V3.0
https://grants.nih.gov/policy-and-compliance/policy-topics/human-subjects/hs-decision
https://grants.nih.gov/policy-and-compliance/policy-topics/human-subjects/hs-decision
https://doi.org/10.1016/j.healthplace.2010.06.012
http://www.ncbi.nlm.nih.gov/pubmed/20630792
https://doi.org/10.1177/1077558713515079
http://www.ncbi.nlm.nih.gov/pubmed/24362646
https://formative.jmir.org/2026/1/e91207

JMIR FORMATIVE RESEARCH Youn & Chen

8.  Etminani-Ghasrodashti R, Kan C, Mozaffarian L. Investigating the Role of Transportation Barriers in Cancer Patients’
Decision Making Regarding the Treatment Process. Transportation Research Record: Journal of the Transportation
Research Board. Jun 2021;2675(6):175-187. [doi: 10.1177/0361198121991497]

9. Eberhart MG, Voytek CD, Hillier A, Metzger DS, Blank MB, Brady KA. Travel distance to HIV medical care: a
geographic analysis of weighted survey data from the Medical Monitoring Project in Philadelphia, PA. AIDS Behav. Apr
2014;18(4):776-782. [doi: 10.1007/s10461-013-0597-7] [Medline: 24141487]

10. Jiang C, Yabroff KR, Deng L, et al. Transportation barriers, emergency room use, and mortality risk among US adults by
cancer history. INCI. Jul 6,2023;115(7):815-821. [doi: 10.1093/jnci/djad050]

Abbreviations

NHIS: National Health Interview Survey
GED: General Education Development
aOR: Adjusted Odds Ratio

Edited by Javad Sarvestan; peer-reviewed by Dimitrios Nalmpantis; submitted 10.Jan.2026; final revised version received
08.Feb.2026; accepted 16.Feb.2026; published 06.Mar.2026

Please cite as:

Youn E, Chen J

Transportation as a Barrier to Health Care Access Among Patients With Knee Arthritis: Cross-Sectional Study
JMIR Form Res 2026,;10:¢91207

URL: https://formative jmir.org/2026/1/e91207

doi: 10.2196/91207

© Erin Youn, James Chen. Originally published in JMIR Formative Research (https://formative.jmir.org), 06.Mar.2026.
This is an open-access article distributed under the terms of the Creative Commons Attribution License (https://creativecom-
mons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided the original
work, first published in JMIR Formative Research, is properly cited. The complete bibliographic information, a link to the
original publication on https://formative.jmir.org, as well as this copyright and license information must be included.

https://formative jmir.org/2026/1/€91207 JMIR Form Res 2026 | vol. 10 1e91207 | p. 4
(page number not for citation purposes)


https://doi.org/10.1177/0361198121991497
https://doi.org/10.1007/s10461-013-0597-7
http://www.ncbi.nlm.nih.gov/pubmed/24141487
https://doi.org/10.1093/jnci/djad050
https://formative.jmir.org/2026/1/e91207
https://doi.org/10.2196/91207
https://formative.jmir.org
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://formative.jmir.org
https://formative.jmir.org/2026/1/e91207

	Transportation as a Barrier to Health Care Access Among Patients With Knee Arthritis: Cross-Sectional Study
	Introduction
	Methods
	Study Design
	Ethical Considerations

	Results
	Discussion
	Principal Findings
	Strengths and Limitations



