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Abstract

Background—Effective, evidence-based treatments for opioid use disorder are not equally 

accessible to Americans. Recent studies have found urban/rural disparities in the driving times 

to the nearest opioid treatment providers. These disparities may be even worse than currently 

reported in the literature because patients may not be able to obtain appointments with their 

nearest provider. We examine the robustness of the opioid treatment infrastructure by estimating 

how driving times to treatment change as provider availability decreases.

Methods—We used public data from the federal government to estimate the driving time from 

each census tract centroid to the nearest 15 treatment providers. We summarized the median and 

interquartile range of driving times to increasingly distant providers (i.e., nearest, second nearest, 

etc.), stratified by urban/rural classification.
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Results—The median driving time to the nearest provider was greater in rural areas than urban 

areas for both opioid treatment programs (12 minutes vs 61 minutes) and buprenorphine-waivered 

prescribers (5 minutes vs 21 minutes). Importantly, driving times in rural areas increased more 

steeply as nearer providers became unavailable. For example, the increase in driving time between 

the nearest provider and the fifth nearest provider was much greater in rural areas than in urban 

areas for both buprenorphine-waivered prescribers (23 minutes vs 4 minutes) and for opioid 

treatment programs (54 minutes vs 22 minutes).

Conclusions—Access to treatment for opioid use disorder is more robust in urban areas 

compared with rural areas. This disparity must be eliminated if the opioid overdose crisis is to 

be resolved.
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Introduction

While fatal opioid-related overdoses continue to rise in both urban and rural areas of the 

U.S. (Hedegaard et al., 2019; Hedegaard and Spencer, 2021), access to evidence-based 

treatment remains unequally distributed, with people in rural areas needing to drive greater 

distances to access fewer, more geographically-dispersed opioid agonist treatment providers 

(Ghertner, 2019; Joudrey et al., 2020; Kleinman, 2020; Langabeer et al., 2020). Opioid 

agonist treatment remains highly stigmatized (Tsai et al., 2019), and this stigma contributes 

to disparities in access to evidence-based treatment (Stone et al., 2021). These geographical 

disparities in access have important clinical consequences given that greater distance to 

treatment is associated with lower retention in care (Amiri et al., 2018). “Nearest provider” 

estimates may underestimate real-world rural/urban inequalities in access to opioid agonist 

treatment because the nearest provider may not be accepting new patients or may not 

accept the patient’s insurance and because rural patients are more likely to be uninsured 

(Day, 2019; Joudrey et al., 2020; Kleinman, 2020). For example, a recent audit study 

found that only one-fifth of simulated Medicaid enrollees seeking treatment could obtain 

an appointment for buprenorphine induction in rural areas (Beetham et al., 2019). The 

robustness of physical access to opioid treatment providers, measured as changes in 

driving time to successively farther providers, is not known. We estimated the extent to 

which driving time to the nearest opioid treatment providers increased as the capacity or 

availability of nearer opioid treatment providers decreased.

Methods

We used publicly available data from the U.S. Substance Abuse and Mental Health 

Services Administration Buprenorphine Practitioner Locator (BPL) (SAMHSA, 2020a) and 

Opioid Treatment Program Directory (OTP) (SAMHSA, 2020b) to identify opioid agonist 

treatment providers (buprenorphine-waivered prescribers and opioid treatment programs) 

on July 5, 2020. The raw data include 51,211 observations from the BPL database and 

1,767 observations from the OTP directory. We pre-processed the files by excluding 

exact duplicates (BPL, N=133; OTP, N=14), locations outside the 50 United States and 
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Washington, D.C. (BPL, N=413; OTP, N=0), and P.O. Boxes (BPL, N=159; OTP, N=6). 

Using the pre-processed street address, city, and state, we created queries for the Google 

Maps Geocoding Application Programming Interface (API) (Google, 2020). Because 

multiple providers can be located at the same address, we further excluded duplicate Google 

Maps API queries (BTP, N=9,597; OTP, N=6). After querying the Google Maps Geocoding 

API, we excluded duplicate locations that mapped to the same standardized address (e.g., 

“1000 4th Street” and “1000 Fourth St” would both map to the standardized address “1000 

4th St” through the Google Maps API) or queries that yielded approximate locations (e.g., 

locations not classified as a building in the Google Maps API). The final sample included 

31,053 unique locations for all opioid treatment providers. The BPL files yielded 30,009 

locations. The OTP files yielded 1,691 locations. There were 647 locations in both datasets.

We used the 2017 U.S. Census Bureau TIGER/Line shapefiles (Bureau, 2020) to estimate 

the driving distance from each census tract centroid to the 15 nearest opioid treatment 

providers using the Open Source Routing Machine (http://project-osrm.org) (Luxen and 

Vetter, 2011), which takes into account the speed limits of roads. We ranked providers 

by driving time, and assumed patients prefer to seek treatment at the nearest available 

provider, such that if the nearest provider was unavailable, they would seek treatment at 

the second closest, and so on. For each county in the U.S., we estimated the tract-level 

population-weighted mean, median, standard deviation, and interquartile range in driving 

time and driving distance to increasingly distant providers (i.e., the nearest, second nearest, 

etc.), stratifying the results by urban (large central metro, large fringe metro, medium metro, 

small metro) and rural (micropolitan, non-core) classification code. Each county (and tract 

within that county) was classified as either “urban” (i.e., large central metro, large fringe 

metro, medium metro, small metro) or “rural” (i.e., micropolitan, non-core) according to 

the 2013 Urban-Rural Classification Scheme for Counties developed by the U.S. National 

Center for Health Statistics (Ingram and Franco, 2014). In this classification scheme, large 

central metro counties (the most urban) are those with metropolitan statistical areas (MSAs) 

of 1 million or more population that also contain the entire population of the largest city 

or have the entire population within the largest city or have at least 250,000 inhabitants 

in a principal MSA city. Large fringe metro counties are in MSAs of 1 million or more 

population that are not large central metro counties. Medium metro counties are those with 

MSAs of populations between 250,000 and 999,999. Small metro counties are counties in 

MSAs with populations of less than 250,000. Micropolitan (rural) counties are those in 

micropolitan statistical areas and lastly noncore (most rural) counties are those that did not 

quality as urban or micropolitan. We used the 2017 5-year ACS for tract-level population 

estimates.

All analyses were stratified by treatment type (buprenorphine-waivered prescribers vs 

opioid treatment programs) because regulations on access to buprenorphine and methadone 

differ. In the context of our analysis, the most notable difference is that buprenorphine 

is typically prescribed in an office setting, whereas opioid treatment programs which 

dispense methadone generally require patients to be physically present for daily dosing. 

We conducted two sensitivity analyses, repeating the same analysis (1) allowing for multiple 

providers at a single address (assuming any duplicate is a different provider at the same 

location) and (2) using the US Census Bureau’s census tract-level center of population 
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instead of geographic centroid of the tract. The raw data and replication code are available 

online at: https://github.com/mkiang/opioid_treatment_distance/.

Results

Median driving times to the nearest opioid treatment provider were both greater and more 

variable in rural areas compared with urban areas, particularly for opioid treatment programs 

compared with buprenorphine-waivered prescribers. In rural areas, median driving times 

were highly sensitive to provider availability in the local treatment infrastructure (Figure 

1). For example, if a person seeking treatment in a rural area could not access the four 

nearest buprenorphine-waivered prescribers, s/he would face 44 minutes (interquartile range 

[IQR], 28–64 minutes) of driving time to the 5th nearest provider -- an increase of 23 

more minutes of driving time (compared with 4 more minutes for someone living in an 

urban area). For opioid treatment programs, which require patients to be physically present 

for daily dosing of methadone, the driving time to the nearest and 5th nearest providers 

were higher (compared with access to buprenorphine-waivered prescribers). Specifically, if 

a person seeking treatment in a rural area could not access the four nearest opioid treatment 

programs, s/he would face 116 total minutes of driving time (IQR, 85–67) or an increase of 

55 minutes, compared with a person seeking treatment in an urban area, who would face a 

total driving time of 33 minutes (IQR, 19–65) or an increase of 21 minutes.

There was substantial geographic dispersion in opioid treatment programs. People living in 

large regions of the U.S., particularly the upper Midwest and Southwest, would need to drive 

an additional hour to obtain treatment from the 5th nearest, rather than the nearest, opioid 

treatment program and over two hours for people living in many counties (Figure 2). In 

contrast, in urban counties, median driving times changed little from the 1st to 5th nearest 

opioid treatment program (Figure 1). Our results remained consistent in sensitivity analyses 

allowing for multiple providers at a single address and using centers of population instead of 

geographic centers (Supplement).

Discussion

In this nationwide study of geographic access to opioid agonist treatment in the US, we 

found that median driving times were highly sensitive to availability of treatment providers 

in the local treatment infrastructure, particularly in rural areas (Figure 1). The increases in 

median driving times to next-nearest opioid treatment providers are relevant when nearest 

providers, when contacted, either do not offer appointments (Beetham et al., 2019; Huhn 

and Dunn, 2017; Tsai et al., 2019), do not accept the patient’s insurance (or do not 

accept uninsured patients), or offer non-evidence based treatment (Beetham et al., 2020), 

thereby requiring prospective patients -- especially those living in rural areas -- to seek 

evidence-based treatment from providers located even farther away. Patients can also be 

forced elsewhere if a hospital closes, a disproportionately common occurrence in rural areas 

(Seigel, 2019). The increase in driving time from the nearest to the 5th nearest provider is 

especially stark for opioid treatment programs, with large swaths of the country facing a 

hypothetical increase in 2 hours of driving time (Figure 2).
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Research consistently finds that lowering barriers to access and treatment results in better 

outcomes (Deering et al., 2011; Kourounis et al., 2016; Nolan et al., 2015; Truong et 

al., 2019). Thus, our analysis highlights a worrisome finding: patients in rural areas must 

travel farther, and are more likely to experience substantial increases in driving time, due 

to limited provider availability. One national study found that patients living in rural areas, 

compared with patients living in urban areas, reported greater concerns about travel costs 

(Henning-Smith et al., 2018). The low availability of public transportation in rural areas 

(APTA, 2013) makes car ownership, and driving for medical care, even more of a necessity 

(Syed et al., 2013). In addition, patients in rural areas face other substantial barriers. Rural 

patients, on average, tend to be older, sicker, and poorer than urban patients (Jensen et 

al., 2020; Rhubart et al., 2020). Rural residents are less likely to have health insurance 

(Day, 2019), often relying on strong social relationships; however, rural residents may still 

face challenges when accessing assistance from their social networks (Cohen and Bennett, 

2016; Leider et al., 2020). Relative to urban areas, rural areas lack an adequate supply of 

mental health providers (Summers-Gabr, 2020). Recently, there has been a push to leverage 

telehealth for treatment of substance use disorders (Oesterle et al., 2020), but rural areas 

have limited broadband internet (Busby et al., 2021), making such interventions difficult to 

implement. As a result of all these factors, the lack of a robust treatment infrastructure in 

rural areas is likely to exacerbate urban-rural inequities (Leider et al., 2020).

This study has important limitations. The Buprenorphine Provider List and Opioid 

Treatment Program list may not represent all providers and may be out of date. However, 

they reflect the information publicly available to a treatment-seeking patient. We assume 

prospective patients have access to a car or form of public transit that uses the road network 

(e.g., buses but not trains); however, the rate of car ownership among patients is not known. 

In the US, only 8.6% of households do not own a vehicle, and the rate of car ownership is 

higher in rural areas (where only 6.5% of households do not own a vehicle) (Bureau, 2021). 

Similarly, outside of a handful of dense urban mass areas with rail systems, US public transit 

consists primarily of buses, which must adhere to speed limits and road infrastructure. For 

example, only 5% of the US population commutes by public transportation (Burrows et al., 

2021). Therefore, our estimates likely represent the lower bound of travel time for most 

Americans. Our results are unlikely to be applicable to other countries where rates of private 

car ownership are lower.

Despite these limitations, our study demonstrates that “nearest provider” metrics (Joudrey et 

al., 2020; Kleinman, 2020) likely overestimate the robustness of access to opioid treatment 

providers for people with opioid use disorders living in rural areas. Policies designed to 

increase access to treatment of opioid use disorder, such as increasing reimbursement to 

providers for opioid agonist therapy, mandating coverage of all evidence-based substance 

use disorder treatments in Medicaid (Andrews and Humphreys, 2019), pharmacy-based 

methadone dispensing (Joudrey et al., 2020) regulatory changes lowering barriers to 

obtaining a buprenorphine prescribing waiver (Fiscella et al., 2019; SAMHSA, 2021) will 

not only improve “nearest provider” metrics of access but also improve the robustness of the 

local treatment infrastructure, thereby reducing inequities in access to treatment.
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Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights

• Patients in rural areas face greater burden to physical access for treatment of 

opioid use disorder

• Rural patients experience higher driving times as provider availability 

decreases

• Provider availability only slightly affect driving times in urban areas
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Figure 1. 
Median (points) and interquartile range (IQR; shaded regions) of driving time from census 

tract centroids to the 15 nearest opioid treatment providers, by urban (blue) vs. rural (orange) 

classification code. Note: The magnitude of the y-axis differs between the top and bottom 

rows. Numerical representations of these data are available in the Supplement.
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Figure 2. 
Median increase in driving time between the nearest opioid treatment provider and the 5th 

nearest opioid treatment provider.
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