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KEY FINDINGS
•	 Among the 13,002 children and adolescents aged 0-17 with an opioid use disorder 

(OUD) diagnosis enrolled in Medicaid in 2019, 18.9% lived in rural areas. 

•	 The mean number of healthcare visits per beneficiary in 2019 was significantly higher for 
urban (74.8) than rural (67.5) children and adolescents, though there was no difference in 
the median number of visits by geography (35 and 33, respectively).

•	 Rural children and adolescents faced substantially greater travel burdens than urban 
children and adolescents. On average, one-way driving times were approximately twice 
as long for rural children and adolescents as for their urban peers (100.7 vs. 55.5 minutes). 
The same pattern held true for median driving times (57 vs. 26 minutes). 

•	 Rural children and adolescents were significantly more likely to live in counties without a 
Drug Enforcement Administration (DEA) clinician with an X-waiver (15.0% vs. 1.4%).

BACKGROUND
An estimated 267,000 adolescents aged 12-17 in 2024 had opioid use disorder (OUD).1 Accessing 
services for OUD is challenging, especially for adolescents, for whom there is a gap between diagnosis 
and treatment for OUD.2,3 In rural communities, access to health care services for people with OUD is 
especially challenging; barriers such as workforce shortages, lack of transportation, distance from care, 
and stigma all inhibit rural people with OUD from getting the care they need.4–7 For rural adolescents 
in particular, these barriers to services can be even more challenging, as they often must rely on 
parents or guardians for assistance and identify providers who are willing to treat them.8 Compared 
to urban communities, there are significantly fewer treatment options for children and adolescents 
with OUD in rural communities.9,10  Studies show that many clinicians may have reservations about 
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prescribing medication for OUD to adolescents, further limiting already scarce treatment options in 
rural communities.8

Understanding barriers to OUD treatment for rural children and adolescents is important for both 
prevention and intervention development. Untreated OUD can result in increased risk for unintentional 
fatal and non-fatal overdose, psychiatric and medical comorbid conditions, polysubstance use, 
homelessness, and involvement in the criminal-legal system.11,12 This research brief examines the health 
care experiences of rural and urban Medicaid-insured children and adolescents (aged 0-17) with OUD in 
2019, focusing on the number of health care encounters and the time and distance they travel to receive 
these services. By identifying barriers to care for rural children and adolescents with OUD, interested 
parties, including health programs, community organizations, and policymakers, can develop targeted 
solutions to address the unique challenges these populations face.

METHODS
This study used Medicaid T-MSIS analytic files (TAF) for the calendar year 2019 to examine the number 
of visits received by rural and urban Medicaid beneficiaries aged 0-17 years who resided in the U.S. Our 
data included claims from the TAF Other Services (OT) file for beneficiaries who had a claim with an 
ICD-10 diagnosis code of opioid use disorder (F11) or opioid overdose (T40). The TAF OT file contains 
records for physician services, outpatient hospital utilization, laboratory/radiography, clinical services, 
home health, and hospice. 

Beneficiary information (age, sex, and ZIP Code for home or mailing address) originated from the TAF 
Demographic and Eligibility file and visit information (place of service, provider type, servicing provider 
National Provider Identifier (NPI), and servicing provider specialty) came from the TAF OT base claim 
and line files. A single visit was defined as all service line records sharing the same beneficiary ID, visit 
date, and servicing provider NPI number.

Given that the TAF OT files did not have a ZIP Code for the place of service, we used the servicing 
provider’s practice location ZIP Code (obtained from the July 2019 full replacement monthly NPI file) as 
a proxy for where a visit took place (provider location). We used the 2013 Urban Influence Codes (UIC) 
to classify each provider and beneficiary county location as urban (metro, UIC 1-2) or rural (nonmetro, 
UIC 3-12).13

We used general estimating equations to compare the geographic differences in the mean distance 
(in miles) and time (in minutes) traveled for each encounter by geographic county category using the 
beneficiary and servicing provider practice ZIP Code and Google Maps. We also calculated the patient 
median distance and time traveled for each encounter. Full details about data set construction and 
analyses, and distance/travel time calculations are in the Technical Appendix. We used Version 9.4 of the 
SAS System for Windows software to perform statistical testing to compare rural and urban beneficiary 
characteristics and care. The University of Washington’s Human Subjects Division approved this research.
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FINDINGS
Table 1 shows the characteristics of children and adolescents with an OUD diagnosis who were enrolled 
in Medicaid insurance in 2019. A total of 13,002 children and adolescents were identified, of which 
81.1% resided in urban counties and 18.9% resided in rural counties. Overall, one in ten (9.6%) were 
under the age of one year old, and over half (57.4%) were aged 13-17 years. (See Appendix for separate 
analyses for infants aged 0-1 years.) There was unequal distribution of children and adolescents across 
Census Divisions overall and by rurality: proportionally more urban children and adolescents were 
in the Middle Atlantic Census Division (12.4%) compared to rural children and adolescents (5.7%). 
Conversely, 12.0% of rural children and adolescents resided in the West North Central Census Division 

Table 1. Characteristics of Children and Adolescents With an Opioid Use Disorder Diagnosis and Medicaid 
Insurance by Residence Location, 2019

Total 
(N=13,002)

Urbana
(n=10,545, 81.1%)

Ruralb 
(n=2,457, 18.9%)

Age, mean (SD) 10.7 (6.5) 10.6 (6.5) 10.8 (6.4)

Age group (col. %)  

    < 1 yr 9.6% 9.7% 9.0% 

    1-4 18.8% 18.8% 18.8% 

    5 -12 14.2% 14.3% 14.1% 

    13-17 57.4% 57.2% 58.2% 

Sex (col. %)

    Male 55.5% 55.7% 55.0% 

    Female 44.5% 44.3% 45.0% 

Census Divisionc*** (col. %)

    New England 3.1% 3.3% 2.3% 

    Middle Atlantic 11.2% 12.4% 5.7% 

    East North Central 13.8% 13.6% 14.7% 

    West North Central 5.7% 4.3% 12.0% 

    South Atlantic 20.4% 21.5% 15.5% 

    East South Central 11.2% 9.0% 20.6% 

    West South Central 11.4% 11.8% 9.9% 

    Mountain 12.7% 12.6% 13.1% 

    Pacific 10.6% 11.6% 6.2% 

Total Medicaid enrollment days in 2019, mean (SD) 323.0 (90.7) 322.6 (90.9) 325.0 (89.7)

County of residence has a DEA-waivered provider***

    Yes 96.0% 98.6% 85.0%

    No 4.0% 1.4% 15.0%

Abbreviations: DEA, Drug Enforcement Administration; SD, standard deviation.
aUrban beneficiary residence in a county with an Urban Influence Code (UIC) 1-2.
bRural beneficiary residence in a county with UICs 3-12. 
cCensus Divisions: New England—CT, ME, MA, NH, RI, VT; South Atlantic—DE, DC, FL, GA, MD, NC, SC, VA, WV; West North Central—IA, KS, MN, MO, NE, ND, SD; 
West South Central—AR, LA, OK, TX. East North Central—IL, IN, MI, OH, WI; East South Central—AL, KY, MS, TN; Middle Atlantic—NJ, NY, PA; Mountain—AZ, CO, ID, 
MT, NV, NM, UT, WY; Pacific—AK, CA, HI, OR, WA.
Comparisons with chi-squared tests of urban and rural beneficiaries: ***p<.0001.
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compared to 4.3% of urban children and 
adolescents. Mean days of Medicaid 
enrollment did not vary significantly by 
rural vs. urban beneficiaries. Significantly 
more rural children and adolescents were 
from counties without a Drug Enforcement 
Administration (DEA)-waivered provider 
(15.0%) compared to urban children and 
adolescents (1.4%). 

The mean number of annual visits was 
significantly higher among urban than 
rural children and adolescents with an 

OUD diagnosis (74.8 and 67.5, respectively) (Table 2). The median number of visits was not different 
between urban and rural beneficiaries (35 vs. 33, respectively).

The mean and median one-way driving time and distance were both significantly higher for rural children 
and adolescents than urban children and adolescents (irrespective of imputation of zeros for cases 
wherein patients and providers shared the same ZIP Code) (Table 3). On average, rural children and 
adolescents with OUD traveled almost two times farther and longer than their urban peers to access 
health services (95.6 vs. 48.6, respectively).

Table 2. Mean and Patient Median Number of Visits by Rural 
and Urban Children and Adolescents With an Opioid Use 
Disorder Diagnosis and Medicaid Insurance, 2019

Urbana Ruralb

Visits, n 789,113 165,754

Mean (SD)** 74.8 (110.5) 67.5 (96.8)

Median 35 33

Abbreviations: SD, standard deviation.  
aUrban beneficiary residence in a county with an Urban Influence Code (UIC) 1-2.
bRural beneficiary residence in a county with UICs 3-12.
**Comparisons of urban-rural (t-test - means) and non-parametric tests (Wilcoxon Rank Sum test) 
significant at p<.001. 

Table 3. Median and Mean Distance and Time Traveled for Visits for Rural and Urban Children and 
Adolescents With an Opioid Use Disorder Diagnosis and Medicaid Insurance, 2019 

Urbana Ruralb

Median distance in miles (IQR) 
No zeroes imputed*** 

Zeroes imputed*** 
16.3 (8.6-31.7) 
15.7 (8.0-30.7) 

47.0 (23.1-88.8) 
40.3 (15.8-78.9) 

Mean distance in miles (SD) 
No zeroes imputed*** 

Zeroes imputed*** 
48.6 (71.5) 
45.3 (70.1) 

95.6 (80.4) 
80.8 (81.6) 

Median time in minutes (IQR) 
No zeroes imputed*** 

Zeroes imputed*** 
26 (17-43) 
25 (16-41) 

57 (32-97) 
51 (23-91) 

Mean time in minutes (SD) 
No zeroes imputed*** 

Zeroes imputed*** 
55.5 (65.5) 
51.8 (64.7) 

100.7 (76.1) 
85.2 (78.8) 

Abbreviations: IQR, interquartile range; SD, standard deviation. 
aUrban beneficiary residence in a county with an Urban Influence Code (UIC) 1-2. 
bRural beneficiary residence in a county with UICs 3-12. 
Mean and patient medians were tested using generalized estimating equations (means) and Wilcoxon Rank Sum tests (medians) to compare urban and rural travel 
distances and times; *** indicates  p<.0001. 
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DISCUSSION
This study reveals significant differences in access to care among rural vs. urban children and adolescents 
with OUD who were covered by Medicaid in 2019. Rural children and adolescents faced substantial 
barriers to care, including significantly longer travel times and distances—almost twice those of their 
urban counterparts—to access health care services. Urban children and adolescents had a higher mean 
number of visits per person – a utilization gap that could reflect access challenges facing rural children 
and adolescents, rather than differences in need. In 2019, rural children and adolescents were more 
than ten times more likely to live in counties without DEA-waivered providers (15.0% vs. 1.4%). The 
DEA X-waiver requirement was eliminated in January 2023, after this study period. The distribution of 
providers who could prescribe medication for opioid use disorder varied across geography, with rural 
areas having significantly fewer prescribers than urban, which could explain why children and adolescents 
residing in rural areas had to travel farther for care.14

Compared to rural adults with OUD and covered by Medicaid, rural Medicaid-insured children and 
adolescents had an average distance to care that was 25 miles farther (with and without imputed zeros for 
same-county encounters). Average one-way travel time was also higher for rural children and adolescents 
compared to rural adults by approximately 20 minutes.15

Findings from this analysis are consistent with previous research showing longer travel times to care 
for rural vs. urban residents insured by Medicaid.16,17 The travel burden placed on rural children and 
adolescents seeking OUD treatment may contribute to a treatment gap. Research evidence suggests 
that distance from services is negatively associated with treatment adherence for OUD.18 The significantly 
higher mean number of visits among urban children and adolescents compared to rural children 
and adolescents suggests that travel distance and time may impact care utilization. For children and 
adolescents with OUD, these barriers may be particularly problematic as consistent care is crucial for 
effective treatment and recovery.

For children and adolescents generally, rural residence and longer travel times are associated with 
lower access to care for a range of services, preventive care, and behavioral health screening.19,20 For 
adults, distance to care has also been shown to be associated with reduced follow-up care and higher 
emergency department use following traumatic injuries, lower rates of cancer screening, and poor 
continuity of care for chronic conditions.21–24  

Findings from this study highlight a need to address geographic disparities in OUD treatment access 
for rural children and adolescents. Potential strategies include expanding telehealth services, bridge 
clinics, and mobile care options (which could reduce travel burden while maintaining quality of care). 
Expanding health workforce recruitment and retention strategies to increase the availability of providers 
in rural communities, as well as adding more pediatricians, obstetricians, and family physicians to the 
addiction medicine care fold, could also improve access.
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LIMITATIONS
This analysis had several limitations. First, it was not possible to parse out the reasons for health care 
visits, and it is possible, even likely, that some are not related to OUD. If this is the case, our findings 
are consistent with other studies showing longer driving times and distances for mental health services, 
and specialty care services among rural residents compared to their urban counterparts.5,25 Further, 
this study sample consisted solely of children and adolescents with a diagnosis of OUD, and it could 
be argued that for an individual with OUD, all interactions with the health care system should involve 
some aspect of care related to OUD, even if the primary purpose of a visit may be for another issue. 

CONCLUSIONS
Rural children and adolescents with OUD face geographic barriers to accessing treatment, including 
longer travel times and distances compared to their urban counterparts. These barriers may contribute 
to disparities in care utilization (as suggested by the lower utilization of services among rural children and 
adolescents in our study) and may impact treatment outcomes. Addressing these treatment gaps could 
require creative policy solutions and targeted interventions to ensure that all children and adolescents 
with OUD have access to health care services. 
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APPENDIX. CARE AND DISTANCE TRAVELED BY RURAL AND URBAN INFANTS (AGED 
<1 YEAR) DIAGNOSED WITH OUD AND INSURED THROUGH MEDICAID

Table A1. Mean and Median Number of Visits by Rural and Urban Infants (Aged <1 Year) With an Opioid Use 
Disorder Diagnosis and Medicaid Insurance, 2019 

Total Urbana Ruralb

Mean (SD)* 111.1 (144.4) 115.5 (148.1) 90.6 (124.5)

Median* 47.5 50.0 39.0

Abbreviations: SD, standard deviation. 
aUrban beneficiary residence in a county with an Urban Influence Code (UIC) 1-2. 
bRural beneficiary residence in a county with UICs 3-12. 
*Comparisons of urban-rural (t-test - means) and non-parametric tests (Wilcoxon Rank Sum test) significant at p<.05. 

Infants diagnosed with OUD who also resided in a rural ZIP Code had significantly fewer encounters 
than those residing in urban ZIP Codes (Table A1). On average, rural infants with OUD had 90.6 visits 
in 2019, compared to 115.5 visits for urban infants. The median number of visits also varied by patient 
rurality (39.0 for rural vs. 50.0 for urban).

Table A2. Median and Mean Distance and Time Traveled for Visits for Rural and Urban Infants (Aged <1 
Year) With an Opioid Use Disorder Diagnosis and Medicaid Insurance, 2019 

Total Urbana Ruralb

Median distance in miles (IQR) 
No zeroes imputed*** 

Zeroes imputed*** 
24.5 (11.0-48.7)
24.3 (10.3-48.7)

20.4 (9.1-40.0)
20.2 (8.9-40.0)

58.2 (37.4-92.9)
52.7 (30.3-91.6)

Mean distance in miles (SD) 
No zeroes imputed*** 

Zeroes imputed*** 
63.7 (79.0)
60.4 (78.2)

56.5 (77.4)
53.6 (76.4)

108.2 (74.1)
101.7 (76.3)

Median time in minutes (IQR) 
No zeroes imputed*** 

Zeroes imputed*** 
35.0 (19.0-59.0)
35.0 (18.0-59.0)

30.0 (18.0-49.0)
30.0 (18.0-49.0)

69.0 (48.0-107.0)
67.0 (39.5-97.5)

Mean time in minutes (SD) 
No zeroes imputed*** 

Zeroes imputed*** 
69.2 (71.6)
65.6 (71.4)

62.3 (69.7)
59.1 (69.2)

111.9 (68.2)
105.2 (71.2)

Abbreviations: IQR, interquartile range; SD, standard deviation.  
aUrban beneficiary residence in a county with an Urban Influence Code (UIC) 1-2. 
bRural beneficiary residence in a county with UICs 3-12. 
Mean and patient medians were tested using generalized estimating equations (means) and Wilcoxon Rank Sum tests (medians) to compare urban and rural travel 
distances and times; *** indicates p<.0001.

The mean and median one-way driving time and distance to care were both significantly higher for rural 
infants than urban infants (irrespective of imputation of zeros for cases wherein patients and providers 
shared the same ZIP Code) (Table A2). On average, rural infants with OUD traveled almost twice as far 
as their urban counterparts to access health services.
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TECHNICAL APPENDIX
This study used data from the 2019 Medicaid T-MSIS analytic files (TAF) for Medicaid beneficiaries who 
resided in the U.S. The data set included claims from the TAF Other Services (OT) file for beneficiaries 
who had a claim with an ICD-10 diagnosis code of opioid use disorder (F11) or opioid overdose (T40).  

The TAF OT file contains records for physician services, outpatient hospital utilization, lab/X-ray, clinical 
services, home health, and hospice. Claims in the TAF OT file include fee-for-service, managed care 
encounters and supplemental payments for Medicaid, Medicaid-expansion Children’s Health Insurance 
Program (CHIP), and separate CHIP.  

We used both the TAF OT base claims file and the TAF OT line file. Each row in the base claims file 
represented a claim. Each row in the line file represented an item or service for which a claim of payment 
was made to Medicaid. Beneficiary information (age, sex, and ZIP Code for home or mailing address) 
came from the TAF Demographic and Eligibility file and visit information (place of service, provider 
type, servicing provider National Provider Identifier (NPI), and servicing provider specialty) came from 
the TAF OT base claim and line files. Given that neither file had a ZIP Code for the place of service, we 
used the servicing provider’s practice location ZIP Code (obtained from the July 2019 full replacement 
monthly NPI file) as a proxy for where a visit took place (provider location). 

The final analytic data set (after the exclusions discussed below) included data on 954,867 visits and 
contained rows of data from the TAF OT line file. We considered each group of rows with the same 
beneficiary ID, visit date, and servicing provider NPI number to be a single patient visit. 

We used the July 2019 Drug Enforcement Administration (DEA) list of clinicians with a waiver to prescribe 
buprenorphine for OUD to identify counties with and without a waivered provider. 

A SAS macro that accessed Google Maps allowed us to calculate one-way driving distance and travel 
time between beneficiary location (origin) and provider location (destination). We modified the macro 
so that we could calculate the distance between ZIP Codes rather than addresses, as we did not have 
access to full addresses for beneficiaries. We calculated driving distance and travel time for the 91,581 
unique ZIP Code pairs in the study. If a beneficiary and provider were located in different states with a 
driving distance of 1,000 miles or more, we excluded the visit (n=27,250 visits excluded). 

We were not able to calculate driving distance and travel time for 47,213 (4.6% of total visits) visits. 
Google Maps could not calculate driving distance for some locations in and around mountains or bodies 
of water. In addition, we were not able to determine driving distance for beneficiaries who traveled to a 
provider located in the same ZIP Code in which the beneficiary lived. We excluded most visits for which 
we could not calculate driving distance from the analytic data set except for visits where the beneficiary 
and provider were in the same ZIP Code. Since rural beneficiaries are more likely to have visits in their 
home ZIP Codes than their urban counterparts, we chose to impute a mileage of zero for those visits. 
This provided a more conservative approach to assessing rural-urban and intra-rural differences in 
distance traveled. 


