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Rural-Urban Variation in Opioid Use Disorder
Treatment Access Among Commercially
Insured Children and Adolescents

KEY FINDINGS

e Among children and adolescents aged 0-17 with an opioid use disorder (OUD) diagnosis and covered by
commercial insurance, in 2019, 9.8% lived in a rural county and 90.2% lived in an urban county.

e Urban children and adolescents with an OUD diagnosis had slightly more visits on average compared to
rural children and adolescents (6.2 vs. 5.8, respectively), though there was no difference in median visits by
geography (3.0 for both).

¢ Nurse practitioners and physician assistants provide more than twice as many visits proportionally to rural
than urban children and adolescents (13.0% vs. 5.4%, respectively).

e Urban children and adolescents with OUD were more likely than rural children and adolescents with OUD
to receive care from a specialist rather than primary care physician (20.0% vs. 17.5%, respectively) or a
behavioral health provider (5.2% vs. 2.3%, respectively).

® Rural children and adolescents faced substantially greater travel burdens than urban children and
adolescents. Mean and median one-way driving times were approximately twice as long for rural
children and adolescents than for their urban peers (44.2 vs. 24.1 mean travel minutes for rural and urban
enrollees, respectively).

e There were significant differences in the distance rural children and adolescents traveled for care across
U.S. Census Divisions. Rural children and adolescents in New England traveled the shortest distance on
average (12.8 miles), less than half the average miles traveled by rural children and adolescents in the
South Atlantic Census Division (30.0 miles).

e Rural children and adolescents were significantly less likely to live in counties with a Drug Enforcement
Administration (DEA) waivered clinician than urban children and adolescents (80.3% vs. 98.8%, respectively).

BACKGROUND

There were approximately 567,000 adolescents (2.3% of adolescents aged 12 to 17) who misused opioids in 2019, including
87,000 adolescents who had opioid use disorder (OUD).! While rates of opioid misuse and OUD are lower among adolescents
compared to older age groups, adolescents who misuse opioids and are unable to access treatment are still at high risk for

overdose.!2 Rates of drug overdoses among adolescents have been increasing, even as opioid use among adolescents



has been declining since 2019.2 Recommended treatment for adolescents with OUD involves an integrated, multimodal
treatment approach that includes both psychosocial therapy and pharmacologic treatment, ie, medications for opioid use
disorder (MOUD).34 Accessing opioid use treatment is challenging for adolescents. Many OUD treatment facilities and
clinicians do not offer treatment for OUD to adolescents, and many pediatricians and primary care professionals who treat
adolescents report feeling ill-prepared to treat patients with OUD.>¢ Rural communities have fewer clinicians who prescribe
MOUD, behavioral health clinicians, and substance use disorder treatment facilities, compared to urban communities.’="
These additional barriers on top of already limited availability of clinicians that treat OUD in a pediatric population make
accessing care for rural adolescents with OUD especially challenging.

Understanding the characteristics of care that rural adolescents with OUD receive is essential for developing solutions to
address any barriers they face. This brief describes the health care received by rural and urban children (aged 0 to 11) and
adolescents (aged 12 to 17) with OUD who are commercially insured, focusing on the number of health care visits and the
distance they traveled to receive care. By describing the differences in treatment provided to rural versus urban children and
adolescents with OUD, future programs and policies can be developed to address the unique challenges that rural children

and adolescents face in accessing care.

METHODS

This study used Health Care Cost Institute (HCCI) commercial insurance claims for calendar year 2019 to examine the number
of visits received by rural and urban enrollees aged 0-17 years who resided in the U.S.12 Our data set included outpatient
and physician claims for patients who had a claim with an ICD-10 diagnosis code of opioid use disorder (F11) or opioid
overdose (T40).

Patient information (age, sex, and ZIP Code for home or mailing address) originated from the membership file, and visit
information (place of service, provider specialty, provider National Provider Identifier (NPI), and provider ZIP Code) came
from the outpatient and physician files. A single visit was defined by rows of data with the same patient ID, visit date, and

servicing provider's encrypted NPl number.

Given that neither outpatient nor physician files had a ZIP Code for the place of service, we used the servicing provider's
practice location ZIP Code 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 Until January 2023, clinicians were required to obtain a waiver from the DEA in order to prescribe buprenorphine for
OUD treatment. 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.14

We calculated the distance and time traveled for each visit using the patient and provider ZIP Code and Google Maps. We
excluded visits for which we could not calculate driving distance except where the patient and provider were located in
the same ZIP Code. We imputed a mileage of zero for those visits since rural patients are more likely to have visits in their
home ZIP Codes than their urban counterparts.? This provided a more conservative approach to assessing rural-urban and
intra-rural differences in distance traveled. We conducted statistical tests to compare urban-rural patient characteristics (chi-
squared) and number of visits (t-test). We used generalized estimating equations when we compared patient mean travel
distance to account for correlation of visits within patients and we used the Kruskal-Wallis test to compare the median patient
travel distance. Full details about the provider type classifications, data set construction, analyses, and distance/travel time
calculations are in the Technical Appendix. We used Version 9.4 of the SAS System for Windows software for analysis. The

University of Washington’s Human Subjects Division approved this research.

/ \WWAMI-rurtheaIth Policy Brief e April 2026
‘ k researchcenter



RESULTS

Table 1 shows the sex and residence status of the commercially insured children and adolescents. All enrollees were 0-17
years of age; no further age breakdown was available. About half of enrollees were male (urban 50.7%, rural 50.0%) and
half were female (urban 49.3%, rural 50.0%). Most were from an urban county (90.2%), while 9.8% were from a rural county.
About one-fifth of urban enrollees (20.6%) lived in the South Atlantic Census Division, and about the same percentage of
rural enrollees (20.2%) were from the East North Central Census Division (Table 1). Almost all urban enrollees (98.8%) lived in
a county with a clinician who held a DEA waiver to prescribe buprenorphine, compared to 80.3% of rural enrollees.

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

] % n % P valueP
Overall? 32,339 90.2 3,498 9.8 <.0001
Sex 0.425
Male 16,399 50.7 1,749 50.0
Female 15,940 493 1,749 50.0
Census Division® <.0001
New England 1,415 44 92 2.6
Middle Atlantic 5,600 17.3 297 8.5
East North Central 4,726 14.6 706 20.2
West North Central 1,829 5.7 506 14.5
South Atlantic 6,646 20.6 461 13.2
East South Central 1,519 4.7 475 13.6
West South Central 4,767 14.7 544 15.6
Mountain 2,101 6.5 246 7.0
Pacific 3,736 1.6 171 49

County of residence has a

DEA-waivered cliniciand <.0001
Yes 31,946 98.8 2,810 80.3
No 393 1.2 688 19.7

Abbreviations: DEA — Drug Enforcement Administration.

aPercentages in this row sum to 100%, other percentages sum by column to 100%.

bP value is for an overall two-category chi-squared test.

€Census Divisions: New England—CT, ME, MA, NH, RI, VT: Middle Atlantic—NJ, NY, PA; East North Central—IL, IN, MI, OH, WI; West North
Central—IA, KS, MN, MO, NE, ND, SD; South Atlantic—DE, DC, FL, GA, MD, NC, SC, VA, WV: East South Central—AL, KY, MS, TN; West South
Central—AR, LA, OK, TX; Mountain—AZ, CO, ID, MT, NV, NM, UT, WY; Pacific—AK, CA, HI, OR, WA.

dPhysician, Nurse Practitioner, or Physician Assistant.
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Urban children and adolescents with an OUD diagnosis had slightly more visits on average compared to their rural counterparts
(6.2 vs. 5.8, respectively, p<0.05) (Table 2). The median number of visits (3.0) was not different for these groups. There was also
no difference in the average number of visits of rural and urban female children and adolescents (5.8 and 6.0, respectively),
but rural male children and adolescents had fewer visits on average than their urban counterparts (5.8 vs. 6.4, respectively,
p=0.04). Across U.S. Census Divisions, the average number of annual visits by urban children and adolescents ranged from
5.6 in the Mountain Census Division to 7.3 in the New England Census Division. In rural counties, the annual number of visits
across U.S. Census Divisions ranges from 4.9 to 7.2 in the Pacific and East South Central Census Divisions, respectively. We
only found significant rural-urban differences within the East North Central and East South Central Census Divisions.

Table 2. Mean Number of Visits by Rural and Urban for Commercially Insured Children and Adolescents
With an Opioid Use Disorder Diagnosis, by Sex and U.S. Census Division, 2019

__ Hean (SD) _ Hean (SD)
Overall 32,339 6.2 (10.9) 3,498 5.8(9.1) 0.045
Sex
Male 16,399 6.4(12.0) 1,749 5.8(9.2) 0.040
Female 15,940 6.0(9.7) 1,749 5.8(8.9) 0.525

Census Divisionb

New England 1,415 7.3(11.6) 92 55(6.2) 0.148
Middle Atlantic 5,600 6.3(9.1) 297 5999 0.421
East North Central 4,726 6.7 (12.2) 706 55(6.9) 0.009
West North Central 1,829 6.3(15.3) 506 5.5(8.0) 0.245
South Atlantic 6,646 6.3(12.1) 461 6.2(11.3) 0.817
East South Central 1,519 57(7.7) 475 7.2(12.1) 0.001
West South Central 4,767 5.8(9.4) 544 5.6 (8.5) 0.694
Mountain 2,101 5.6 (11.8) 246 5.0(7.3) 0.495
Pacific 3,736 579.1) 171 4.9 (6.0) 0.271

Abbreviations: SD-standard deviation.

@0verall two-category t-test.

l'-’Census Divisions: New England—CT, ME, MA, NH, RI, VT, Middle Atlantic—NJ, NY, PA; East North Central—IL, IN, MI, OH, WI; West North Central—IA, KS, MN,
MO, NE, ND, SD; South Atlantic—DE, DC, FL, GA, MD, NC, SC, VA, WV; East South Central—AL, KY, MS, TN; West South Central—AR, LA, OK, TX; Mountain—AZ,
CO, ID, MT, NV, NM, UT, WY; Pacific—AK, CA, HI, OR, WA.

The mean and median travel distance and time were farther for rural than urban children and adolescents. When zeroes
were imputed for care provided in the same ZIP Code as the patient's residence, rural children and adolescents traveled on
average almost twice as far (23.2 miles) as urban children and adolescents (12.9 miles). The median travel distance for rural
children and adolescents was about five miles farther than for their urban counterparts (14.3 vs. 8.9 miles, respectively). When

distances and times of zero were not included for visits that were provided in the same ZIP Code as the patient’s residence,
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the rural-urban differences increased. Rural children and adolescents who left their residence ZIP Code for care traveled
an average of 34.8 miles compared to 15.3 miles for their urban peers. The median miles traveled by rural patients was
more than twice as far as urban patients (23.9 vs. 10.6 miles, respectively). The travel time to care was also longer for
rural children and adolescents, as shown in Table 3.

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

I N NN

No zeroes imputed*** 10.6 (6.3-17.2) 23.9 (14.6-37.0)
Median distance in miles (IQR) Zeroes imputed*** 8.9 (4.1-15.6) 14.3 (0.0-29.4)
] o No zeroes imputed*** 15.3(13.9) 34.8 (23.5)
Mean distance in miles (SD) Zeroes imputed*** 12.9 (13.9) 232 (252)
o ) No zeroes imputed*** 19.0 (14.0-27.0) 32.0(21.3-47.0)
Median time in minutes (IQR) Zeroes imputed*** 15.0 (8.5-21.0) 19.0 (0.0-28.0)
} ) ] No zeroes imputed*** 24.1 (15.0) 44.2 (25.7)
Mean time in minutes (SD) Zeroes imputed*** 20.4 (16.3) 29.4(29.6)

Abbreviations: IQR — interquartile range, SD - standard deviation.
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<0.0001.

Table 4 shows the variation in the distance traveled across U.S. Census Divisions. Urban children and adolescents traveled
an average of 10.4 to 15.4 miles compared to rural children and adolescents where Census Division average travel distances
ranged from 12.8 to 30.0 miles. Rural patients in the South Atlantic Census Division traveled the farthest on average (30.0
miles) compared to rural patients in the New England Census Division who traveled the shortest distance, an average of
12.8 miles. Half of patients in the West North Central and Pacific Census Divisions received care in their residence ZIP Code,
as evidenced by the median travel distance of 0 miles. Across U.S. Census Divisions, the distance to care for rural enrollees
varied substantially. Rural children and adolescents in the South Atlantic Census Division traveled the farthest (mean 30 miles,
median 19.5 miles), more than twice as far as those in the New England Census Division and 75% farther than rural children
and adolescents in the West North Central Census Division. There was not the same magnitude of differences between
urban and rural children and adolescents in the South Atlantic, New England, and West North Central Census Divisions.
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Table 4. Median and Mean Distance Traveled for Visits for Commercially Insured Rural and Urban Children
and Adolescents With an Opioid Use Disorder Diagnosis by U.S. Census Division, 2019

Patient median Patient median
Census Division? Mean (SD) (IQR) Mean (SD) (IQR) P valueP P value©

New England 11.7(12.4) 6.9 (3.2-12.4) 12.8(17.4) 9.9(0.0-17.5) 0.638 0.046
Middle Atlantic 10.4 (12.5) 6.9 (2.9-12.3) 16.9 (18.6) 13.1(0.0-23.2) <.0001 <.0001
East North Central 12.4(11.9) 8.8 (4.3-15.5) 22.6(21.4) 16.1 (0.0-29.7) <.0001 <.0001
West North Central 12.3(12.7) 9.9 (4.9-16.0) 17.5(25.2) 0.0 (0.0-25) 0.0003 <.0001
South Atlantic 14.1 (14.7) 10.0 (4.8-16.8) 30.0 (24.9) 19.5(8.6-30.1) <.0001 <.0001
East South Central 15.4 (14.8) 12.1(5.8-18.9) 24.6 (24.5) 16.2 (0.0-30.3) <.0001 0.0001
West South Central 14.4 (14.9) 10.1 (4.9-17.9) 28.5(29.5) 19.0 (0.0-38.4) <.0001 <.0001
Mountain 14.3 (14.3) 10.4 (4.7-17.4) 23.1(28.5) 3.4(0.0-30.7) 0.0003 0.250
Pacific 13.3(15.5) 8.7 (4.0-15.8) 17.9(29.1) 0.0 (0.0-19.3) 0.028 <.0001

Abbreviations: IOR — interquartile range, SD — standard deviation.

aCensus Divisions: New England—CT, ME, MA, NH, RI, VT, Middle Atlantic—NJ, NY, PA; East North Central—IL, IN, MI, OH, WI; West North
Central—IA, KS, MN, MO, NE, ND, SD; South Atlantic—DE, DC, FL, GA, MD, NC, SC, VA, WV, East South Central—AL, KY, MS, TN; West South
Central—AR, LA, OK, TX; Mountain—AZ, CO, ID, MT, NV, NM, UT, WY: Pacific—AK, CA, HI, OR, WA.

bWe used generalized estimating equations to compare mean miles traveled (urban/rural) to account for correlation of visits within patients.
“We used the Wilcoxon Rank Sum test to compare patient median miles traveled (urban/rural) to account for correlation of visits within patients.

Generalist physicians provide slightly more than half of the visits for urban (52.9%) compared to 49.9% of rural visits for
children and adolescents. A larger proportion of urban visits were provided by specialist physicians than rural visits (20.0%
vs. 17.5%, respectively). More than twice as many visits for urban children and adolescents were provided by a behavioral
health provider (5.4%) than rural children and adolescents visits (2.3%). Nurse practitioners and physician assistants provided
significantly more visits proportionately to rural than urban children and adolescents (13.0% vs. 5.4%, respectively) (Table 5).

Table 5. Clinician Type Providing Care for Commercially Insured Rural and Urban Children and Adolescents
With an Opioid Use Disorder Diagnosis, 2019

I T N
| I

n (visits) A n (visits) | % | P value?
Clinician Type
Generalist Physician 72,853 52.9 6,724 499 <.0001
Specialist Physician 27,478 20.0 2,357 17.5 <.0001
Behavioral Health Provider 7,192 52 304 2.3 <.0001
Nurse Practitioner/Physician Assistant 7,472 5.4 1,758 13.0 <.0001
Facility 4,617 34 360 2.7 <.0001
Other 18,151 13.2 1,978 14.7 <.0001

aRow test chi-squared.
We could not determine clinician type for 6.1% (13,347) of the total visits.
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LIMITATIONS

Our analysis had several limitations. Using the ZIP Codes of the patient and place of service provides an estimate of the
travel distances and times. When these ZIP Codes are the same, calculating the travel distance and time is not possible.
Our imputation of zero for both the distance and time certainly yields an underestimate of both. Omitting these visits
likely leads to an overestimate of average and median travel distances and times. Thus, our estimates can be viewed as
bookends for the rural-urban travel distance differences. A larger proportion of rural than urban visits occurred in the same
ZIP Code as the patient residence (25.2% vs. 11.6%, respectively), which has implications for the rural-urban comparisons.
When zeros are included, a larger share of rural visits have a value of zero, and thus the observed difference could be
biased and underestimate the rural-urban difference. When these visits were omitted, the rural-urban difference would be
overestimated. Finally, due to software limitations in calculating the distance between two ZIP Codes and missing patient
ZIP Code information, we could not calculate the driving distance or time for approximately 20% of both rural and urban
visits. Another limitation of this study is our inability to determine the reason for the health care visits. Likely, some are not
related to the patient’s OUD diagnosis. However, these findings are consistent with other studies showing longer driving

distances and times and distances for mental health services, among rural residents compared to their urban counterparts.?

DISCUSSION

Commercially insured rural children and adolescents with OUD experience challenges in access to care compared to their
urban counterparts. They travel about twice as far for care. Compared to commercially insured rural adults, rural children
and adolescents travel slightly fewer miles on average (34.8 vs. 39.3 miles, respectively). The higher proportion of rural than
urban counties in 2019 (41.8% vs. 17.2%, respectively) without a clinician with a DEA waiver to prescribe buprenorphine likely
contributed to the longer travel distances and times.4

Nurse practitioners and physician assistants provided a larger share of the care received by rural compared to urban children
and adolescents. This pattern is consistent with findings from studies of seniors seeking care for mood disorders, which show
a similar difference in the provision of care.? This may be because rural communities more often rely on advanced practice
providers given the dearth of behavioral health clinicians.8.15 Rural Health Clinics, designed to improve access to outpatient

care for rural populations, are required to staff half of the time with an NP, PA, or certified nurse midwife (CNM).1¢

CONCLUSION AND POLICY CONSIDERATIONS

Ensuring access for rural populations to healthcare services is challenging. Rural children and adolescents with OUD must
travel farther than their urban counterparts and receive slightly fewer visits on average. Assuring access to care for these
rural patients with OUD could require innovative solutions. Options could include alternative delivery models and a diverse

workforce providing care. Expanding services using the workforce in place could be one alternative.
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TECHNICAL APPENDIX

This study used commercial claims data from the Health Care Cost Institute (HCCI) for calendar year 2019 to examine the
number of visits received by rural and urban enrollees aged 0-17 years who resided in the U.S.12 Our data set included
outpatient and physician claims for a sample of enrollees who had a claim with an ICD-10 diagnosis code of opioid use
disorder (F11) or opioid overdose (T40).

We used both the outpatient file and the physician file to obtain visit information (place of service, provider specialty, provider
National Provider Identifier (NPI), and provider ZIP Code). The two files were linked by patient ID, visit date, and provider
NPl number to create the analytic file. Each row in the analytic file represented a claim for which payment was made. Patient
information (age, sex, and ZIP Code) came from the membership file and was linked to the analytic file using patient ID.
Given that neither the outpatient nor the physician file had a ZIP Code for the place of service, we used the provider ZIP
Code as a proxy for where a visit took place (provider location).

The final analytic data set (after the exclusions discussed below) included data on 220,178 visits. We considered each group
of rows with the same patient ID, visit date, and provider NPl number to be a single patient visit.

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 the July 2019 Drug Enforcement Administration (DEA) list of clinicians with a

waiver to prescribe buprenorphine for Opioid Use Disorder (OUD) to identify counties with and without a waivered provider.14

A SAS macro that accessed Google Maps allowed us to calculate one-way driving distance and travel time between patient
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 patients. ZIP Codes that represented
populations of 1,350 or less were suppressed. We excluded 18,513 visits for which the patient or provider ZIP Code was
missing or suppressed.

We could not calculate driving distance and travel time for 37,074 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 patients who traveled to a provider located in the same ZIP Code in which the patient lived. We excluded most visits
for which we could not calculate driving distance from the analytic data set except for visits where the patient and provider
were located in the same ZIP Code. Since rural patients 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.
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