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Comparing the Care, Distance Traveled, and
Health Workforce Clinician Mix for Rural and Urban
Commercially Insured Enrollees With

Opioid Use Disorder

KEY FINDINGS

¢ Rural patients with opioid use disorder and commercial insurance had 9.0 annual visits compared to their urban
counterparts who had 10.0.

* Generalist physicians provided about one-third of the visits (29.4% - 33.3%) in rural areas compared to one-
fourth of the visits for urban enrollees (25.6%).

e Specialist physicians provided more urban than rural care (45.3% vs. 32.4% - 41.0% of visits, respectively).

* Nurse practitioners and physician assistants provided proportionately about twice the share of care for enrollees
in all types of rural counties (9.9% - 11.5%) than for urban enrollees (4.8%).

e Behavioral health professionals provided more care to urban enrollees (3.3%) compared to enrollees from all
types of rural counties (1.1% - 3.2% of visits).

e Rural patients traveled an average of 37.0 - 53.3 miles to care, depending on the type of rural county they
lived in.

® Rural patients from all types of rural counties, traveled on average more than twice as far as their urban
counterparts to access care (37.0 - 53.3 miles vs. 16.6 miles, respectively).

e In 2019, rural patients who lived in a county with a DEA X-waivered clinician traveled about 7 miles less on
average than those who lived in a county without one.

BACKGROUND

The opioid overdose and opioid use epidemic continue to burden rural communities. In 2023, opioid overdose deaths
decreased for the first time in five years, but there remains a high burden of deaths with 81,083 overdose deaths attributed to
opioids in that year.! Approximately 9.1 million Americans aged 12 and older reported misuse of opioids, including illegally
made fentanyl, and 5.7 million Americans had opioid use disorder (OUD) in 2023.2 Yet only about one half of individuals
who need treatment for OUD reported receiving treatment, and only one-fourth report receiving medication for opioid use
disorder (MOUD). There remains a high need for treatment of OUD, particularly in rural communities.3



MOUD, which include methadone, buprenorphine, and naltrexone, are highly effective and the recommended care for the
treatment of OUD.4> Methadone can only be dispensed in certified and accredited opioid treatment programs (OTPs),
but rural areas have fewer opioid treatment programs (OTPs) compared to urban areas.® In contrast, buprenorphine and
naltrexone can be prescribed by a variety of clinicians in an office-based setting. Prior to 2023, eligible clinicians had to
complete training requirements to obtain an X-waiver from the Drug Enforcement Administration (DEA) to be able to prescribe
buprenorphine to treat OUD. The majority of rural clinicians who obtained waivers to prescribe buprenorphine were in primary
care, and rural patients more often relied on primary care physicians, nurse practitioners (NPs), and physician assistants
(PAs) to receive MOUD compared to urban patients.”~? About one-third of rural counties lack any waivered clinician able to
prescribe buprenorphine compared to only 15 percent of urban counties.'0-12 Rural counties also struggle with shortages
of behavioral health specialists, such as psychologists, psychiatrists, social workers, counselors, and psychiatric NPs, who
are essential for providing adequate care for patients with complex cases of substance use disorder, or co-occurring mental
illness.’3 Rural clinicians have described other barriers to prescribing MOUD, including financial and reimbursement concerns,
time constraints, concerns of diversion or misuse, and stigma surrounding substance use disorders.14-16

Because of these challenges to accessing care for OUD in rural areas, rural patients have to drive farther and longer to access
MOUD than urban patients.!”.18 Many rural patients in communities with only one or two waivered prescribers are at risk to
travel even farther distances to receive MOUD if their nearest available prescriber stops accepting new patients or does not
accept their type of insurance.817 Patients who travel farther distances to access MOUD are at higher risk of discontinuing
treatment than patients with nearby access.817.20 Prior studies examining rural-urban differences in access to MOUD have
largely focused on the availability of nearby clinicians, and there are fewer studies describing the care that rural and urban
patients with OUD have received in a national sample.2! The goal of this brief is to analyze commercial insurance claims data

to describe the treatment for rural versus urban patients with OUD.

METHODS

This study used commercial claims data from the Health Care Cost Institute (HCCI) for calendar year 2019 to examine the
number of visits and distance traveled for care as well as the makeup of the health workforce providing care to rural and
urban patients aged 18 years and older who resided in the U.S. 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) came from the membership file. 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 provider NPl number.

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). We used 2013 Urban Influence Codes (UIC) to classify each
provider and patient location as metropolitan (metro, UIC 1-2), adjacent to metro (UIC 3-7), micropolitan nonadjacent to metro
(UIC 8), and small and remote nonadjacent to a metro county (UIC 9-12).22 In addition, we used version 3.10 of the ZIP Code
approximation of Rural-Urban Commuting Area (RUCA) codes to classify each provider and patient location as urban (codes
1.0,1.1,20,2.1,3.0,4.1,5.1,7.1,8.1,10.1), large rural (codes 4.0, 5.0, 6.0), small rural (codes 7.0, 7.2, 8.0, 8.2, 9.0), or isolated
small rural (10.0, 10.2, 10.3).23 We used the July 2019 DEA list of clinicians with an X-waiver to prescribe buprenorphine for
OUD to identify counties with and without a waivered provider.24

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



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.2> This provided a more conservative approach to assessing rural-urban and intra-
rural differences in distance traveled. We used generalized estimating equations and the Kruskal-Wallis test to compare
means and patient median travel distance and time to account for correlation of visits within patients.

Full details about the provider type classifications, 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 for analysis. The University of
Washington’s Human Subjects Division approved this research.

RESULTS

Table 1 shows the demographics of the patients with commercial health insurance coverage and a diagnosis of OUD by
the rural-urban status of their residence. A significant majority (89.4%) lived in an urban county, 7.3% lived in a rural county
adjacent to a metro county, 2.0% lived in a micropolitan county not adjacent to a metro county, and 1.2% lived in a small and
remote county that was not adjacent to a metro county. Overall, more than half of enrollees across the rural-urban spectrum
were women (urban 56.2%, rural 55.4%-55.6%). More urban than rural enrollees were aged 25-44 years (39.2% vs. 31.7% -
37.5%, respectively, p<.0001) while more enrollees in all types of rural places were aged 45-64 (p<.0001). More than one in
five urban enrollees lived in the South Atlantic Census Division (22.0%). The largest proportion of enrollees from rural counties
adjacent to a metro county came from the East North Central Census Division (20.6%). Almost one-fifth (18.2%) of enrollees
from micropolitan counties nonadjacent to a metro county were from the West South Central Census Division and about
one-fourth (25.4%) of enrollees living in small and remote counties nonadjacent to a metro county were from the West North
Central Census Division. There was significant variation in the residence rurality of enrollees across U.S. Census Divisions.
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Table 1. Characteristics of Commercial Insurance Enrollees Who Had a Diagnosis of Opioid Use Disorder or
Opioid Overdose by Urban-Rural Location? of Enrollee Residence, 2019

e T T

Micropolitan Small and remote
nonadjacent to nonadjacent to
Metro Adjacent to metro metro metro
n=116,147 n=9,499 n=2,581 n=1,612
Overall % 89.4% 7.3% 2.0% 1.2%
Age groupb™*
18-24 12.0% 12.5% 12.5% 11.9%
25-44 39.2% 34.1% 37.5% 31.7%
45-64 43.2% 47.2% 43.5% 48.1%
65 and older 5.5% 6.2% 6.5% 8.3%
Sex¢
Male 43.8% 44.6% 42.8% 44.4%
Female 56.2% 55.4% 57.2% 55.6%

Census Divisiond***

New England 4.8% 2.7% 1.9% 2.2%
Middle Atlantic 18.1% 1.7% 5.2% 3.2%
East North Central 13.5% 20.6% 15.2% 15.0%
West North Central 5.0% 8.9% 11.2% 25.4%
South Atlantic 22.0% 19.8% 6.7% 11.6%
East South Central 4.8% 14.1% 16.0% 14.6%
West South Central 14.1% 14.7% 18.2% 14.7%
Mountain 57% 3.6% 15.1% 6.3%
Pacific 11.9% 3.8% 10.6% 7.1%

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

Yes 98.8% 82.6% 86.9% 62.5%

No 1.2% 17.4% 13.1% 37.5%

Abbreviations: DEA — Drug Enforcement Administration.

2Enrollee urban-rural locations were classified with Urban Influence Codes (UIC) as: urban/metro (UIC 1-2) and rural/adjacent to metropolitan (UIC 3-7), rural/micropolitan
nonadjacent to metropolitan (UIC 8), and rural/small and remote adjacent to micropolitan or nonadjacent to metro or micropolitan (UIC 9-12).

PThere were 10,810 enrollees (8.3% of total enrollees) who were missing age data.

“There were 10,811 enrollees (8.3% of total enrollees) who were missing sex data.

dCensus 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.

€Clinicians include physicians, nurse practitioners, and physician assistants.

*** Comparisons across the four urban-rural categories with chi-squared tests significant at p<.0001.
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Almost all urban enrollees (98.8%) lived in a county with a physician, NP, and/or a PA who had a DEA X-waiver in 2019. About
four in five rural enrollees with OUD lived in a county that had at least one clinician with a DEA waiver, although this share
varied substantially by county type—ranging from 86.9% in micropolitan counties not adjacent to a metropolitan area to

62.5% in small and remote counties not adjacent to a metropolitan area.

The mean number of visits for urban and rural enrollees with OUD are shown in Table 2. Urban enrollees with OUD averaged
10.0 visits annually, compared with 8.9-9.1 among rural enrollees. Female urban enrollees had the highest utilization at 11.1
visits, while rural female enrollees averaged 9.6-10.0 depending on county type. Male urban enrollees averaged 8.8 visits,
more than rural males, who averaged 8.4 in metro adjacent counties, 7.9 in micropolitan nonadjacent counties, and 7.6 in

small and remote nonadjacent counties.

Table 2. Mean Number of Visits by Urban-Rural Location? of Enrollee Residence and Enrollee Characteristics,

2019
e | T

. Micropolitan Small and remote
Metro Adjacent to metro nonadjacent to nonadjacent to
metro metro

Overall, mean (SD)*** 10.0 (14.6) 9.1(12.9) 8.9 (12.3) 8.9 (12.9)

Sex, mean (SD)
Female* 11.1(14.9) 9.8(13.2) 9.6(12.2) 10.0 (11.8)

Male*** 8.8 (14.3) 8.4 (13.0) 7.9(11.9) 7.6(14.2)

Census Division, mean (SD)b

New England 9.9(13.3) 9.5(12.3) 10.3 (21.3) 10.5(13.8)
Middle Atlantic*** 10.5(14.7) 8.6 (14.7) 7.1(7.9) 8.0 (11.5)
East North Central** 10.5(15.3) 9.2(12.6) 9.4(12.1) 10.0 (13.0)
West North Central 8.9 (13.8) 8.1(12.1) 9.0(13.2) 8.3 (15.1)
South Atlantic* 10.1(14.3) 9.2(11.8) 8.6(10.3) 8.8 (9.9)

East South Central 10.1(13.7) 10.4 (13.4) 9.8 (13.6) 9.1(11.9)
West South Central 9.5(15.3) 8.9 (14.4) 7.8(9.9) 9.3(13.4)
Mountain** 9.7 (15.8) 7.6(10.4) 7.6(10.6) 6.0(7.7)

Pacific 9.9 (13.6) 8.9(11.4) 10.8 (14.6) 9.8(12.8)

Abbreviations: SD - standard deviation.

@Enrollee urban-rural locations were classified with Urban Influence Codes (UIC) as: urban/metro (UIC 1-2) and rural/adjacent to metropolitan (UIC 3-7), rural/micropolitan
nonadjacent to metropolitan (UIC 8), and rural/small and remote adjacent to micropolitan or nonadjacent to metro or micropolitan (UIC 9-12).

bCensus 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 across the four geographic categories with analysis of variance (ANOVA) testing significant at: *p<.05, **p<.01, ***p<.0001.
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Urban enrollees had a higher average number of visits than their rural counterparts in the Middle Atlantic, East North Central,
South Atlantic, and Mountain Census Divisions. This difference was largest in the Mountain Census Division.

The types of clinicians providing care for rural and urban enrollees differed (Table 3). Generalist physicians provided care for
almost one-third of the visits (29.4% - 33.3%) in rural areas compared to one-fourth of the visits for urban enrollees (25.6%).
Conversely, specialist physicians provided more urban than rural care (45.3% vs. 32.4% - 41.0% of visits, respectively). NPs and
PAs provided twice the share of visits for rural enrollees (9.9% - 11.5%) as for urban enrollees (4.8%). As the level of rurality
increased so did the percentage of care provided by generalist physicians and NPs/PAs.

Table 3. Percentage of Visits Provided by Clinician Category and Enrollee Urban-Rural Location?@

I

Micropolitan Small and remote

Adjacent to metro nonadjacent to nonadjacent to
metro metro

Visits, nP 747,859 52,628 13,658 8,375

Category of clinician (%)
Generalist Physician 25.6% 29.4% 31.1% 33.3%
Specialist Physician 45.3% 41.0% 32.4% 33.2%
Behavioral Health Clinician 3.3% 1.4% 3.2% 1.1%
Nurse Practitioner/Physician Assistant 4.8% 9.9% 10.3% 11.5%
Facility 5.8% 4.0% 3.2% 3.8%
Other 15.3% 14.4% 19.8% 17.1%

@Enrollee urban-rural locations were classified with Urban Influence Codes (UIC) as: urban/metro (UIC 1-2) and rural/adjacent to metropolitan (UIC 3-7), rural/
micropolitan nonadjacent to metropolitan (UIC 8), and rural/small and remote adjacent to micropolitan or nonadjacent to metro or micropolitan (UIC 9-12).

PThere are 72,171 visits (8.8% of total visits) missing clinician data.

Table 4 shows the driving distances that rural and urban enrollees with OUD traveled for care. Overall, rural enrollees in all
types of rural counties traveled more than twice as far on average as urban enrollees (p<.0001). Rural enrollees living in small
and remote counties that were not adjacent to a metro county traveled the farthest (mean miles 53.3). Enrollees in counties
adjacent to a metro county traveled an average of 37.0 miles while those in micropolitan counties not adjacent to a metro
county traveled 40.4 miles. Across Census Divisions, enrollees living in rural counties in the Pacific Census Division were
among those who traveled the farthest regardless of the rurality of the county they lived in (41.1 - 123.3 miles for those living
adjacent to a metro county and in a small and remote county not adjacent to a metro county, respectively). Enrollees from
rural counties in the Mountain Census Division also traveled higher than average distances to receive care (44.1 - 70.4 miles).
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Table 4. Mean and Enrollee Median Distance Traveled? by Commercial Insurance Enrollees’ Urban-Rural
Residence LocationbP and U.S. Census Division, 2019

Overall
Mean (SD)***
Median (IQR)

16.6(14.8)
12.4(7.1-21.0)

Adjacent to metro

37.0(23.2)
32.2(18.7-49.3)

Micropolitan

nonadjacent to

metro

40.4 (30.8)
29.5(17.0-53.4)

Small and remote
nonadjacent to
metro

53.3(33.3)
42.9(27.1-77.1)

Census Division¢
New England
Mean (SD)***
Median (IQR)
Middle Atlantic
Mean (SD)***
Median (IQR)
East North Central
Mean (SD)***
Median (IQR)
West North Central
Mean (SD)***
Median (IQR)
South Atlantic
Mean (SD)***
Median (IQR)
East South Central
Mean (SD)***
Median (IQR)
West South Central
Mean (SD)***
Median (IQR)
Mountain
Mean (SD)***
Median (IQR)
Pacific
Mean (SD)***
Median (IQR)

15.4(13.8)
11.1(6.2-19.8)

13.8(12.9)
(5.8-17.2)

16.2(13.7)
12.3(7.0-21.2)

16.3 (14.0)
12.8 (7.6-20.3)

17.7 (15.7)
13.4(8.1-22.0)

19.9(15.8)
15.3(10.1-24.4)

18.6(15.2)
14.1(8.5-23.9)

18.7 (16.4)
14.1(8.2-23.4)

16.2(15.7)
11.6 (6.2-20.4)

24.2(19.5)
18.7 (10.7-32.5)

30.1(20.2)
25.2 (15.6-38.6)

31.8(21.0)
25.2(17.2-41.4)

39.4 (23.5)
34.6 (19.9-55.1)

36.7 (23.4)
32.2(18.5-49.0)

40.9 (23.5)
36.7 (22.8-54.4)

44.2 (22.4)
41.2 (26.3-55.5)

49.0 (27.2)
44.3 (26.7-69.7)

41.1(25.0)
34.6 (20.7-53.8)

31.9 (25.6)
16.8 (14.7-42.5)

25.6(18.1)
21.0(15.2-27.9)

36.5(27.6)
27.3(16.0-48.4)

46.1(27.6)
39.5(22.4-63.5)

38.5(28.5)
31.6 (16.1-49.3)

35.9 (26.4)
27.2 (17.2-44.4)

47.3(34.4)
34.8(17.2-73.4)

44.1(37.9)
29.5(17.4-56.2)

46.9 (39.7)
28.1(16.1-74.4)

66.7 (42.8)
69.2 (19.5-108.0)

32.8(19.7)
23.9 (22.4-36.8)

50.3 (29.0)
39.4(28.2-70.7)

54.4(31.8)
45.7 (27.1-86.1)

45.6 (27.2)
40.6 (22.6-64.4)

48.4 (29.3)
39.0(27.7-63.7)

56.4(28.7)
54.8 (29.9-79.0)

70.4 (38.8)
73.5(35.0-103.0)

123.3(58.6)
131.0 (70.8-180.0)

Abbreviations: IQR - interquartile range, SD - standard deviation.

aVisits where the enrollee and provider are located in the same ZIP Code are not included in these calculations.

PEnrollee urban-rural locations were classified with Urban Influence Codes (UIC) as: urban/metro (UIC 1-2) and rural/adjacent to metropolitan (UIC 3-7), rural/micropoli-
tan nonadjacent to metropolitan (UIC 8), and rural/small and remote adjacent to micropolitan or nonadjacent to metro or micropolitan (UIC 9-12).

“Census 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 across the four urban-rural categories with generalized estimating equations (means) and the Kruskal-Wallis test (medians) testing significant at:

*oexp.< 0001
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When we compared the distance traveled by rural enrollees living in a county with and without a DEA waivered clinician, we
found that those living in a county without a waivered clinician traveled about seven miles farther for care. This difference
was noted whether or not we imputed zeroes for care in the same ZIP Code as the patient’s residence. When we compared
these distances within each type of rural county, the difference was only statistically significant for enrollees living in rural
counties adjacent to a metro county (35.8 miles vs. 42.7 miles for enrollees in counties with and without a DEA waivered
clinician, respectively, p<.0001, not tabled).

Almost all care received by urban beneficiaries (97.5%) took place in an urban location (Figure 1). About one in ten urban
enrollees (9.6%) received care in their residence ZIP Code. More than half (51.0% -57.5%) of rural enrollees from different
types of rural counties traveled to urban places to receive care. Among enrollees living in large rural places, 44.6% received
care in a large rural place and almost one-quarter of the visits (23.5%) by these enrollees took place in their home ZIP Code.
More enrollees from small and isolated small places traveled to urban locations for care (56.8% and 57.5%, respectively).

About one-fifth (19.6%) and only one-tenth (10.1%) of small rural and isolated small rural residing enrollees, respectively,
received care in their home ZIP Code.

Figure 1. Commercial Insurance Enrollees Residence Location and Location of Visits,a:b 2019

97.5% 1.4%
o
Urban 87.9% 9.6% &
o
, a4.6% 0.8%

Large rural 51.0% 21.1% 23.5% 3.6%I

28.3%
1.8%
Small rural 56.8% 13.1% 8.7% 19.6% I
14.5%
I—‘—\
Isolated small rural 57.5% 18.8% 9.2% . 10.1%

B Service provided in an urban Zip Code
Service provided in a large rural Zip Code
Service provided in a small rural Zip Code
® Service provided in an isolated small rural Zip Code
Service provided in the same Zip Code as enrollee's residence

3Brackets indicate the total proportion of visits that occurred in the same type of area as that of the enrollee’s residence. The textured portion under the bracket indicates
the proportion that occurred in the enrollee’s home ZIP Code; the solid portion under the bracket indicates the proportion that occurred in the same type of area (urban,
large rural, small rural, isolated small rural), but not in the home ZIP Code.

bl ocations were classified with Rural-Urban Commuting Area (RUCA) codes as follows: urban (codes 1.0, 1.1, 2.0, 2.1, 3.0, 4.1, 5.1, 7.1, 8.1, 10.1), large rural (codes 4.0, 5.0,
6.0), small rural (codes 7.0, 7.2, 8.0, 8.2, 9.0), or isolated small rural (10.0, 10.2, 10.3).
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DISCUSSION

This employer sponsored claims data allowed us to compare the care commercially insured rural and urban patients with OUD
received, who provided it, and how far patients traveled for care. Patterns of care differed slightly between rural and urban
patients. Urban patients had an average of one more visit annually. A larger proportion of care in rural areas was provided
by generalist physicians and NP/PAs, a trend that has been found elsewhere.26 This is consistent with the composition of the
health workforce in rural areas which has chronically had a shortage of behavioral health providers.26.27 The lack of a sufficient
rural health workforce certainly contributes to the extended travel distances and times that these commercially insured
rural patients experience. In addition, stigma continues to be a significant problem in rural areas and impacts the ability of
patients with OUD to get care.?8.2? However, the travel distances found in these analyses are similar to those found in other
WWAMI Rural Health Research Center work investigating the travel burden for mental health services (not including OUD).26
This suggests stigma towards patients with OUD may not have contributed as large a role in the rural-urban differences
we observed. As expected, there was a difference in the travel time for rural patients living in a county with and without a
clinician with a DEA waiver. However, the difference was only seen in rural counties adjacent to a metro county. This could
be because in 2019, rural counties adjacent to a metro county had the lowest population adjusted supply of DEA waivered
clinician among rural counties.? This, coupled with the limitations that were in place regarding the number of patients a
clinician could prescribe for at one time, may have led to longer travel distances for this population. With the elimination
of the waiver requirement and patient limit restrictions in January 2023, and the significant expansion of the DEA waivered

workforce these patterns may have changed.10.11

LIMITATIONS

This study has several limitations. Because we did not have full address information for patients, we calculated the patient's
travel distance using the centroid of the patient’s residence ZIP Code to the centroid of the provider location ZIP Code. Some
patients received some care in the same ZIP Code as their residence, and we are not able to calculate the travel distance
and thus these visits were excluded. To address this limitation, we did a sensitivity analysis and imputed zeros for these visits'
travel distance and included them in our calculations. The differences between rural and urban travel patterns and relative
differences remained the same. The true distance differences likely fall between the two estimates. Due to patient privacy
concerns, HCCl suppresses data from ZIP Codes with a total population of 1,350 or less. These exclusions disproportionately
affect rural enrollees. In our analysis of the type of provider who delivered care to the enrollees, almost 10% of data was
missing. The percentages were similar across rural and urban enrollees and the categories and patterns of care are similar to
other published work and to what one might hypothesize, so we do not believe there is a concern for systematic bias. Data
for this study was from 2019 claims. Telehealth care has significantly expanded and changed how care is delivered since the

COVID-19 pandemic. However, these results demonstrate the additional burden rural patients face to access healthcare.

CONCLUSION AND POLICY CONSIDERATIONS

Ensuring access to care for rural residents with OUD is an ongoing challenge. Workforce deficits persist and could require
innovative solutions. Numerous ‘grow your own’ initiatives are underway and incentive programs, such as the Bureau of
Health Workforce's loan forgiveness plans, exist to expand the rural workforce. In addition, the Health Resources and
Services Administration's (HRSA) Rural Communities Opioid Response Program (RCORP) has supported the expansion of

the availability of clinicians who can prescribe MOUD.
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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 patients aged 18 years and older who resided in the U.S. Our data set included
outpatient and physician claims for a sample of patients 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 1,285,817 visits. We defined each group
of rows with the same patient ID, visit date, and provider NPl number to be a single patient visit.

We used version 3.10 of the ZIP Code approximation of Rural-Urban Commuting Area (RUCA) codes to classify each provider
and patient location as urban (codes 1.0, 1.1, 2.0, 2.1, 3.0, 4.1, 5.1, 7.1, 8.1, 10.1), large rural (codes 4.0, 5.0, 6.0), small rural
(codes 7.0,7.2,8.0,8.2,9.0), orisolated small rural (10.0, 10.2, 10.3). RUCA codes characterize the rural-urban status of areas

based on U.S. Census Bureau definitions and work commuting patterns.

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.

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 122,720 visits for which the patient or provider ZIP Code was
missing or suppressed.

We could not calculate driving distance and travel time for 391,126 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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