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Objective: The study measured the association between
local opioid problem severity and changes in the availability
of substance use disorder treatment programs, including the
distance required for travel to treatment.

Methods: A two-part, multivariable regression estimated the
number of treatment facilities in the county (per 100,000
residents) and the number of miles to the nearest program
(for all treatment programs, programs offering opioid use
disorder medication, and programs accepting Medicaid)
using data from the 2009–2017 National Directory of Drug
and Alcohol Abuse Treatment Facilities. The unit of analysis
was the county-year (N=28,270).

Results: The probability of having at least one treatment
program meeting the established criteria was greater in
counties with a high-severity opioid problem than in coun-
ties with a low-severity problem, and the probability im-
proved over time. In counties with a high-severity problem,

the probability of having a treatment program offering
buprenorphine, methadone, or both was 60.3% higher than
in counties with low-severity problems. Between 2009 and
2017, the likelihood of having a treatment program that
accepts Medicaid grew by 25.3%. For counties without
treatment programs, the distance to the nearest program
improved markedly over time, but there were no differ-
ences between distance to treatment in high-, moderate-,
and low-severity status counties.

Conclusions: The treatment system has reduced structural
barriers to treatment where it is most needed. However,
these findings do not imply that the treatment system has suf-
ficient capacity to address the present scope of the opioid
crisis. Policy makers should leverage this responsiveness to
incentivize additional improvements in access.
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Drug overdose deaths are now the leading cause of mortality
for Americans under 50 (1). The age-adjusted rate of drug
overdose deaths continues to rise, increasing by 9.6% from
2016 to 2017. Furthermore, 67.8% of the 70,237 drug over-
dose deaths in 2017 were attributable to prescription and
illicit opioids (2).

Rates of opioid use disorder have also increased; 2.1
million Americans met diagnostic criteria for the disorder in
2017 (3). The medications buprenorphine, methadone, and
naltrexone—in conjunction with behavioral therapy—are
considered the gold standard in treating opioid use disorder
(4–9). However, relatively few patients receive these medi-
cations, and rates of medication availability in the specialty
substance use disorder treatment system remain low (10). In
2017, only 30% of all specialty treatment programs offered
either methadone or buprenorphine (11).

Improving the accessibility and quality of opioid use
disorder treatment is imperative, especially for theMedicaid
population, which has high rates of both substance use and

HIGHLIGHTS

• Controlling for confounders, a logistic regression analysis
found that counties with severe opioid problems had
an increased probability of having at least one substance
use disorder treatment program offering methadone,
buprenorphine, or both, compared with counties with
less severe problems.

• Between 2009 and 2017, the probability of having a
treatment program accepting Medicaid reimbursement
increased by 25.3%.

• Among counties without a program offering medication,
travel distance to the nearest such program decreased by
39% between 2009 and 2017.

• Structural barriers to substance use disorder treatment
have declined significantly, and the treatment system has
demonstrated responsiveness to local need.
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overdose deaths. However, there is little understanding of
the treatment landscape, especially treatment at the local
level. Previous research is limited by a lack of recent data on
the availability of treatment programs that include geo-
graphic location at a local level. Older studies found that
approximately 40% of counties in 2009 lacked a treatment
program that acceptedMedicaid (12) and that, in 2012, many
counties with high rates of opioid misuse lacked opioid
treatment programs accepting Medicaid (13). Recent state-
level studies show increases in the percentage of programs
accepting Medicaid (14) and Medicaid-reimbursed treat-
ment admissions (15).

The geographic distribution of specialty treatment
programs—including those that accept Medicaid insurance,
offer medication, or both—remains unclear. This is impor-
tant because living far from the nearest program can present
substantial structural barriers to treatment. Barriers may be
acute for employed individuals with inflexible or unpre-
dictable work hours, those with childcare responsibilities,
those with limited or unreliable transportation options,
and those with disabilities that make travel difficult.

We contribute to the study of this question by analyzing
a novel data set from the Substance Abuse and Mental
Health Services Administration (SAMHSA) that provides
the physical location of and services provided by all specialty
substance use treatment programs in the United States. We
stratified counties by opioid problem severity and provide
a longitudinal analysis of county-level change in access to
substance use disorder treatment programs from 2009 to
2017. We specifically examined changes—according to local
opioid problem severity—in the availability of and distance
to all treatment programs; programs offering methadone,
buprenorphine, or both; programs that acceptMedicaid; and
programs that accept Medicaid and offer medication.

METHODS

Data
We utilized data from the National Directory of Drug and
Alcohol AbuseTreatment Facilities published in a PDF format
annually by SAMHSA using data from the National Survey
of Substance Abuse Treatment Services (NSSATS). NSSATS
is an annual survey of all known substance use disorder
treatment programs in the United States, with an average
response rate of 92.4%. As such, it represents the census of
programs nationwide (16). We created a data set from the
PDFs across the 2009–2017 directories, which includes the
physical address of each location where treatment is pro-
vided, payment sources accepted, and medications offered.
We retained data for all 50 states and the District of Colum-
bia, which comprise 103,090 program-year observations.

The unit of analysis was the county-year. We assigned
treatment programs to counties using a zip code–to–county
crosswalk (17). If a zip code spanned more than one county,
the program was assigned to the county with the great-
est percentage of business activity for that zip code. We

aggregated the number of treatment programs to the county
level and adjusted the totals to represent the number of
programs per 100,000 county residents. Outcome variables
were the number of programs overall, programs offering
medication (i.e., methadone, buprenorphine, or both),
programs accepting Medicaid insurance as payment for
services, and programs both offering medication and ac-
cepting Medicaid. The final sample had 28,270 county-year
observations.

We measured distance as the miles between county
centroids (18). In counties with at least one treatment pro-
gram with the relevant characteristics (e.g., offers medica-
tion), we measured miles to the nearest county as zero. In
counties with no such treatment programs, the distance to
the closest county with a program was used as the distance
to treatment.

For our principal independent variable of interest—
county opioid problem severity—we divided counties into
terciles of low, moderate, or high severity on the basis of
three county-year variables: drug-related mortality rate (19),
opioid prescription rate (20), and drug-related arrest rate
(21). We imputed missing values using the average from
adjoining counties (for deaths and prescribing rates) or the
average of the surrounding years’ values (for arrests).

We conducted a factor analysis using the annual county-
level prescribing, mortality, and arrest rates. To account for
large year-to-year shifts in values due to the infrequency of
events such as mortality in small areas, we Winsorized val-
ues at the first and 99th percentiles. (The variables loaded on
a single factor, with an eigenvalue of .718.) We separated all
counties into thirds (low, moderate, or high) on the basis of
their factor scores and lagged the severity variable by 1 year.

County-level demographic data on population, race-
ethnicity, education levels, urbanicity, median income, and
poverty level were obtained from the U.S. Census Bureau’s
American Community Survey. Other county-year control
variables included the unemployment rate (22) and physi-
cians per 1,000 population (23). We also controlled for state
policies, including Medicaid expansion (24), prescription
drug monitoring programs (both voluntary and mandatory
access programs) (25–27), substance use treatment parity
laws (28–30), pain clinic regulations (31), and laws making
naloxone available without a prescription (i.e., standing or-
ders) (32, 33). Finally, we controlled for per capita federal
substance abuse prevention and treatment block grant dol-
lars (2017 $) allocated to the states, including 2017 funding
from the opioid state-targeted response grant.

Statistical Analyses
We present two sets of models estimating the relationship
between opioid problem severity and treatment availability.
The first set has dependent variables measuring the number
of programs per 100,000 county residents for all treatment
programs, programs offering medication, programs accept-
ing Medicaid, and programs offering medication and accept-
ingMedicaid. The second set of models estimates the number
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TABLE 1. Summary statistics for counties grouped by tercile of opioid problem severitya

All
counties

(N=28,270)

Low
severity

(N=9,422)

Moderate
severity

(N=9,422)

High
severity

(N=9,426)

ANOVA results:
low vs. moderate/

low vs. high/
moderate vs. highbVariable M SD M SD M SD M SD

Dependent
Programs per 100,000 population

All 3.44 2.66 3.10 2.62 3.40 2.52 3.76 2.86 **/**/**
Provides methadone, buprenorphine,
or both

.90 1.04 .78 .98 .87 .90 1.03 1.23 **/**/**

Accepts Medicaid 2.00 2.21 1.74 2.27 1.90 2.02 2.35 2.38 –/**/**
Provides methadone, buprenorphine,
or both and accepts Medicaid

.57 .91 .52 .92 .54 .80 .65 1.04 **/**/**

Miles to nearest program
All 1.50 6.70 2.22 8.34 1.17 5.69 1.41 6.53 **/**/**
Provides methadone, buprenorphine,
or both

8.09 20.15 9.08 23.56 6.89 18.38 9.03 19.51 **/**/**

Accepts Medicaid 2.55 9.01 3.13 10.24 2.07 8.01 2.76 9.27 **/**/**
Provides methadone, buprenorphine,
or both and accepts Medicaid

13.85 27.70 13.88 31.09 12.17 25.30 16.24 27.95 **/**/*

Control
Severity of opioid problem

Drug-related mortality per 10,000
population

1.45 .87 .81 .42 1.32 .54 2.17 1.02 **/**/**

Opioid prescribing, per 100 population 76.96 33.64 45.63 14.70 72.34 18.72 110.21 33.25 **/**/**
Drug arrests per 10,000 population 44.73 28.69 43.75 29.53 42.92 25.74 48.25 31.68 **/**/**

State policy
Expanded Medicaid .31 .46 .35 .47 .31 .46 .27 .44 **/**/–
Optional PDMPc .80 .38 .82 .37 .78 .40 .82 .37 **/**/**
Mandatory PDMPc .11 .29 .08 .26 .07 .24 .17 .37 **/**/**
Pain clinic law .18 .37 .14 .34 .18 .38 .20 .39 –/**/**
Parity law .82 .38 .79 .41 .82 .39 .86 .35 **/**/**
Naloxone standing order .33 .45 .34 .45 .31 .44 .35 .45 **/**/**
SABG funds per capita (2017 $)d 5.81 .93 6.05 .94 5.80 .93 5.62 .89 **/**/**

Demographic
Population (in 100,000s) 11.34 19.31 22.80 31.98 9.71 11.99 4.48 4.85 **/**/**
Rural population (%) 18.97 24.36 16.70 27.99 17.08 21.71 23.50 24.22 **/**/*
Race-ethnicity (%)
White 62.48 22.06 49.75 25.97 63.40 19.40 71.41 16.83 **/**/**
Black 12.38 12.71 12.19 12.64 11.46 12.00 13.85 13.60 **/**/**
Hispanic 17.13 16.84 26.00 21.35 17.50 15.08 9.46 10.19 **/**/**
Asian 5.15 6.18 9.24 8.98 4.80 4.83 2.36 2.03 **/**/**
Other 2.86 3.99 2.82 5.50 2.85 3.39 2.91 3.28 **/**/–

Education
Less than high school 14.06 5.96 15.93 7.41 13.16 5.56 13.86 4.74 **/**/**
High school graduate/GED 28.04 7.19 25.51 7.49 26.97 6.93 31.62 5.81 **/**/**
Some college/associate degree 28.82 4.71 26.32 4.82 29.47 4.41 29.91 4.31 †/**/**
Bachelor’s degree or higher 29.07 10.56 32.24 12.39 30.40 10.16 24.61 7.70 **/**/**

Economic
Median income (in thousands) (2017 $) 59.36 15.73 66.19 20.02 61.49 13.66 50.79 9.74 –/**/**
Unemployment rate 7.17 2.76 7.22 2.85 6.98 2.70 7.40 2.74 **/**/**
Poverty rate 15.03 5.42 14.48 6.48 14.19 4.92 16.69 4.75 **/**/**
Physicians per 1,000 population 2.94 2.06 2.97 2.21 2.95 1.99 2.90 2.02 **/**/**

a Source: authors’ analysis of all substance use disorder treatment programs listed in the National Directory of Drug and Alcohol Abuse Treatment Facilities
(2009–2017) (derived from the National Survey of Substance Abuse Treatment Services), Substance Abuse and Mental Health Services Administration. Values
were adjusted by using Stata’s “fweight” to account for variation in county population size.

b Statistical significance determined by using analysis of variance and Tukey’s multiple comparison test.
c PDMP, prescription drug monitoring program.
d SABG, substance abuse prevention and treatment block grant.
*p,.05, **p,.01.
–p$.1, †p,.1.
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ofmiles to the nearest county with a treatment
program (defined by the same criteria).

To address the zero-inflated distribution
of our data, we employed a two-part model
(TPM). In the first part, we used logistic re-
gression to regress an indicator variable
(having at least one such program) on our
severity measure and control variables. (The
first part of the TPM was the same for both
outcomes.) A county’s inclusion in the second
part of the TPM was conditional on having at
least one program (for the outcome measur-
ing number of programs) or on having no
program (for the distance-to-treatment out-
come). We used ordinary least squares (OLS)
to regress the natural log of the number of
programs or miles to the nearest program
on the covariates. Log transformation of the
dependent variables addressed the right-
skewness in the values and allowed interpre-
tation of the resulting coefficients as the
percentage change in the dependent variable.

All models were conducted in Stata 15, with standard
errors clustered at the county level. Eachmodel included the
county opioid severity level, the county- and state-level
control variables described above, and year fixed effects to
track changes in treatment availability over time. Because
the analysis was focused on treatment programs, this study
was not subject to institutional review board approval.

RESULTS

Table 1 presents summary statistics for the full sample and
by opioid severity level. (All statistics are weighted by county
population to make them representative; unadjusted statis-
tics are available in the online supplement.) On average,
counties had 3.44 programs offering treatment services per
100,000 people. Divided by severity, county averages ranged
between 3.10 and 3.76 programs. The mean distance to the
nearest county with a treatment program for the full sample
was 1.5 miles. Distance to programs offering methadone,
buprenorphine, or bothwas significantly higher (8.09miles).
Treatment programs that both offered medication and ac-
cepted Medicaid were the farthest, at 13.85 miles.

Figure 1 displays the average number of programs in a
county per 100,000 population over time, by type of program
and opioid problemseverity. (Averages areweighted by county
population.) The graphs clearly show that compared with
counties with low-severity problems, there was more treat-
ment access in counties with moderate-severity problems and
greater access still in counties with high-severity problems.
In addition, availability increased over time and increased
more rapidly in the counties with higher-severity problems.

Figure 2 displays the average travel distance in miles to
the nearest program in 2009 and 2017 (also weighted by
county population). Because only counties that did not have

such a program in 2009 are included, the graph represents
counties with the lowest treatment accessibility in 2009. For
each program type, there were substantial declines in the
distances to treatment over the course of the study, with
distances typically dropping by half or more.

Table 2 presents the estimated marginal effects from the
first part of our TPM, which used logistic regression to
predict changes in the probability of a county having at least
one treatment program. (Full model results for all specifi-
cations are available in the online supplement.) Across all
outcomes, we found statistically significant and positive as-
sociations between the severity of the opioid problem and
treatment program availability. Having a moderate-severity
problem was associated with a 3–percentage point increase
in the probability of having any treatment program (p,0.01).
Moderate severity was associated with a 4–percentage
point increase in the probability of having a treatment pro-
gram offering methadone, buprenorphine, or both (p,0.01);
a 6–percentage point increase in the probability of having
a program that accepts Medicaid (p,0.01); and a 4–
percentage point increase in the probability of having a pro-
gram that offers medication and accepts Medicaid (p,0.01).

The direction and significance of changes in the availability
of a treatment program was the same in counties with high-
severity problems as in counties with moderate-severity prob-
lems. High severity was associated with a 3–percentage point
increase in the probability of having any treatment program
compared with low-severity counties (p,0.05). High opioid
problem severity was also associated with a 7–percentage point
increase in the probability of having a program that offers
medication (p,0.01), a 5–percentage point increase in the
probability of having a program that acceptsMedicaid (p,0.01),
and a 7–percentage point increase in the probability of having a
program that offers medication and accepts Medicaid (p,0.01).

FIGURE 1. Average number of substance use disorder treatment programs per
county (per 100,000 population), by severity of opioid problem, 2009–2017a

a Source: authors’ analysis of all substance use disorder treatment programs listed in the
National Survey of Substance Abuse Treatment Services (2009–2017), Substance Abuse
and Mental Health Services Administration. Values were adjusted by county population
size to make estimates representative.
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Table 3 presents OLS coefficients estimating the associ-
ation between opioid severity and the log number of pro-
grams per 100,000 population among the subset of counties
with at least one program. Differences between counties
with low- and high-severity problems were not statistically
significant for programs offering medication or for programs
offering medication and accepting Medicaid. A significant
and negative association was found between opioid problem
severity and the log number of programs overall (b=–0.07,
p,0.05) and programs offering Medicaid (b=–0.13, p,0.01).
Coefficients estimating the association between moderate-
severity problems and number of programs were negative
and significant across program types. Between 2009 and
2017, there was also a decrease (–0.34, p,0.01) in the
number of programs but an increase (0.25, p,0.05) in the
number of programs offering medication and accepting
Medicaid.

Table 3 displays the OLS coefficients from the second-
part models estimating changes in the log distance to
treatment (conditional on a county having no program). For
all program types, there were no statistically significant
differences between counties with low-, moderate-, and
high-severity problems. All coefficients comparing dis-
tances to programs in 2017 versus 2009 were negative and
significant (p,0.01)—all programs, –0.08; programs offer-
ing medication, –0.39; programs accepting Medicaid, –0.21;
and programs offering medication and accepting Medicaid,
–0.57.

DISCUSSION

In this article, we examined the relationship of local opioid
problem severity to changes in the geographic distribution
of substance use disorder treatment programs over time.

To our knowledge, this is the only study providing a longi-
tudinal analysis of the substance use disorder treatment
system using recent data at the local level. Furthermore, we
know of no other work measuring geographic proximity to
treatment. Our findings demonstrate that communities with
the most acute need are more likely to have a program
available in county, indicating a reduction in the distance
required to travel to treatment. After controlling for year,
socioeconomic and demographic characteristics, and state
policy actions, the analyses showed that high- andmoderate-
severity problems were associated with modest increases
(6.6%, or a 3–percentage point increase from 45.3% proba-
bility in low-severity counties) in the probability of having
any treatment program, compared with low-severity status.

However, the likelihood of having a higher-quality,
evidence-based program was substantially better for coun-
ties with higher-severity problems. Methadone and bupre-
norphine are considered the gold standard for achieving
opioid use disorder recovery. Counties with moderate-
severity problems were 34.5% (a 4–percentage point in-
crease over the 11.6% average for low-severity counties)
more likely than counties with low-severity problems to
have at least one program offering these medications. The
gains were larger for high-severity counties—a 60.3% in-
crease (a 7–percentage point increase over the average
for low-severity counties). (The findings hold for both
methadone and buprenorphine when estimated separately
[see online supplement].) This improvement represents
closer proximity to treatment, given that residents of
counties with these programs will not necessarily have to
travel to other counties to access care. Closer access is
important because it decreases the burden on vulnerable
patients, especially those with fewer transportation options
or with time constraints related to jobs or caregiving
responsibilities.

These findings also reveal significant and meaningful
evolution in the treatment landscape over time. The
probability of a county having a program that offers med-
ication increased by 14.4% between 2009 and 2017.
Moreover, among counties without treatment programs,
the distance to the nearest county with a program de-
creased across all program types between 2009 and 2017.
There was a decrease of almost 40% in the distance to
treatment for programs offering medication and of almost
60% in the distance to programs offering medication and
accepting Medicaid. Strikingly, we did not see significant
changes in the likelihood of a county having a program
overall between 2009 and 2017, suggesting that existing
programs had adopted medications or had been replaced
by new programs that did.

These findings are consistent with studies that examine
changes in treatment access by measuring the supply of
physicians with waivers to prescribe buprenorphine. There
is a positive correlation between the number of treatment
programs andwaivered physicians in a state (34). The supply
of waivered physicians is responsive to certain state and

FIGURE 2. Average number of miles per county to nearest
substance use disorder treatment program in 2009 and 2017a

a Source: authors’ analysis of all substance use disorder treatment
programs listed in the National Survey of Substance Abuse Treatment
Services (2009–2017), Substance Abuse and Mental Health Services
Administration. Values were adjusted by county population size to
make estimates representative. Only counties with no substance use
disorder treatment facilities in 2009 were included (all programs,
N=1,236; programs that accept Medicaid, N=1,529; programs that
offer methadone, buprenorphine, or both, (N=2,491); and programs
that offer methadone, buprenorphine, or both and accept Medicaid,
N=2,677).
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local conditions, including local problem severity (measured
as mortality) (35), and the number of counties with a short-
age of waivered physicians fell sharply between 2002 and
2011 (36).

Access to treatment for Medicaid beneficiaries was better
in both counties with high-severity opioid problems and
counties with moderate-severity problems compared with
counties with low-severity problems. High-severity status
was associated with a 13.1% increase in the likelihood of
having a program that accepts Medicaid reimbursement (up
5 percentage points from 38.2% probability in low-severity
counties) and a 76.9% increase in the likelihood of having a
program offering medication and accepting Medicaid (a 7–
percentage point increase from a 9.1% probability for low-
severity counties). By 2017, counties were 25.3% more likely
to have a program accepting Medicaid (a 13–percentage
point increase from a baseline of 51.3% in 2009), and the
travel distance to such programs for people in counties
without one decreased by 21%.

Figure 1 illustrates that treatment availability accelerated
around the time of Medicaid expansion through the Af-
fordable Care Act in 2014. Measuring the effect of expansion
on local changes in treatment access is a promising area of
future research. Indeed, state-level analyses suggest that
expansion led to an increase in the availability of programs
that accept Medicaid (24) and in Medicaid-reimbursed
buprenorphine prescriptions (37). Because Medicaid bene-
ficiaries account for a heavy share of opioid use disorder

diagnoses, expansionmay be an essential aspect of providing
high-quality, affordable treatment options.

Although the quality and affordability of opioid use dis-
order treatment has improved markedly over time, demon-
strating responsiveness to the scope of the opioid problem,
the full picture is not entirely positive. We observed large
and significant improvements in the likelihood of having any
treatment program in counties with a high-severity opioid
problem, but our findings did not show declines in the dis-
tance to treatment in counties with high-severity problems
and no program of their own nor did they show increases in
the number of programs in counties with high-severity
problems and at least one program. (In fact, we showed that
fewer programs accepted Medicaid in counties with high-
severity problems.)

These results suggest a treatment system that has
broadened in geographic scope but not deepened its capacity
to fully meet treatment needs. Other studies have docu-
mented gaps between rates of opioid abuse and treatment
capacity (38–40). Most patients with opioid use disorder are
not actively in treatment (41). A recent cross-sectional re-
view of 2016 data suggests the continued existence of areas
with both high opioid-related death rates and low treatment
accessibility (42). Insufficient treatment access can arise
from a variety of factors—affordability concerns, regulatory
hurdles, stigma, and geographic barriers—and amultifaceted
approach will be required in order to align treatment avail-
ability with the scale of the opioid problem (43).

TABLE 2. Availability of a county substance use disorder treatment program as a function of severity of the county’s opioid problem
and year, by type of programa

All programs

Methadone,
buprenorphine,

or both Medicaid

Methadone,
buprenorphine, or
both and Medicaid

Variable MEb SE p MEb SE p MEb SE p MEb SE p

Opioid problem severity
(reference: low)
Moderate .03** .01 .01 .04** .01 ,.01 .06** .01 ,.01 .04** .01 ,.01
High .03* .01 .02 .07** .01 ,.01 .05** .01 ,.01 .07** .01 ,.01

Year fixed effects
(reference: 2009)
2010 –.01* .00 .03 .01** .00 .01 –.00 .01 .50 .01* .00 .01
2011 –.02 .01 .10 .00 .01 .99 .02 .01 .16 –.00 .01 .71
2012 –.00 .01 .80 .02† .01 .06 .05** .01 ,.01 .02* .01 .04
2013 –.01 .02 .60 .04** .01 ,.01 .05** .02 ,.01 .04** .01 ,.01
2014 .02 .02 .33 .05** .02 ,.01 .12** .02 ,.01 .06** .01 ,.01
2015 .02 .02 .34 .06** .02 ,.01 .13** .02 ,.01 .07** .02 ,.01
2016 .02 .02 .43 .06** .02 ,.01 .14** .02 ,.01 .08** .02 ,.01
2017 .02 .02 .47 .03 .02 .13 .13** .03 ,.01 .04* .02 .03

a Source: authors’ analysis of all substance use disorder treatment programs listed in the National Directory of Drug and Alcohol Abuse Treatment Facilities
(2009–2017) (derived from the National Survey of Substance Abuse Treatment Services), Substance Abuse and Mental Health Services Administration
(N=28,270 observations). All models conducted in Stata 15 by using the margins command following logistic regression, with standard errors clustered at the
county level and control for Medicaid expansion; optional and mandatory prescription drug monitoring program; pain clinic laws; mental health parity laws;
substance abuse prevention and treatment block grant funds per capita (2017 $); county population; percentage of rural population; county percentage of
whites, blacks, Hispanics, Asians, and members of other race-ethnicity; county educational attainment (percentage of residents with less than high school,
high school graduate/GED, some college/associate degree, and bachelor’s degree or higher); median income (2017 $); unemployment rate; poverty rate; and
physicians per 1,000 residents.

b Marginal effects.
*p,.05, **p,.01.
†p,.1.
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TABLE 3. Number of substance use disorder treatment programs in the county and distance to the nearest substance use disorder
treatment program as a function of severity of the county’s opioid problem and year, by type of programa

All programs
(N=18,001)b

Methadone,
buprenorphine, or
both (N=7,030)c

Medicaid
(N=15,880)d

Methadone,
buprenorphine, or
both and Medicaid

(N=5,332)e

Variable b SE p b SE p b SE p b SE p

N of substance use disorder treatment programsf

Opioid problem severity
(reference: low)
Moderate –.08** .03 ,.01 –.15** .05 ,.01 –.13** .03 ,.01 –.18** .06 ,.01
High –.07* .03 .03 –.06 .06 .26 –.13** .03 ,.01 –.11 .07 .11

Year fixed effects
(reference: 2009)
2010 –.03** .01 ,.01 .10** .02 ,.01 –.01 .01 .52 .12** .03 ,.01
2011 –.18** .03 ,.01 –.01 .05 .79 –.08* .03 .02 .05 .05 .34
2012 –.18** .03 ,.01 .01 .05 .79 –.08* .04 .04 .09 .06 .13
2013 –.17** .03 ,.01 .08 .05 .14 –.04 .04 .32 .13* .07 .05
2014 –.25** .04 ,.01 .11 .07 .10 –.07 .05 .13 .20* .08 .02
2015 –.27** .05 ,.01 .13† .08 .08 –.06 .05 .27 .23* .10 .02
2016 –.29** .05 ,.01 .17† .09 .05 –.03 .06 .67 .32** .11 ,.01
2017 –.34** .06 ,.01 .08 .09 .40 –.08 .07 .24 .25* .11 .03

All programs
(N=10,269)g

Methadone,
buprenorphine, or
both (N=21,240)h

Medicaid
(N=12,390)i

Methadone,
buprenorphine, or
both and Medicaid

(N=22,938)j

b SE p b SE p b SE p b SE p

Distance to nearest substance use disorder treatment programk

Opioid problem severity
(reference: low)
Moderate –.00 .01 .92 –.00 .01 .87 .01 .01 .42 –.02 .01 .12
High .03† .02 .09 .01 .02 .51 .03 .02 .11 –.01 .02 .72

Year fixed effects
(reference: 2009)
2010 –.00 .01 .66 –.04** .01 ,.01 –.02* .01 .03 –.08** .01 ,.01
2011 –.04† .02 .08 –.10** .02 ,.01 –.10** .02 ,.01 –.16** .02 ,.01
2012 –.05* .02 .04 –.16** .02 ,.01 –.13** .02 ,.01 –.24** .02 ,.01
2013 –.01 .03 .62 –.16** .02 ,.01 –.09** .03 ,.01 –.24** .03 ,.01
2014 –.07* .03 .03 –.24** .03 ,.01 –.19** .03 ,.01 –.37** .03 ,.01
2015 –.02 .04 .56 –.25** .03 ,.01 –.14** .04 ,.01 –.40** .03 ,.01
2016 .01 .04 .81 –.22** .04 ,.01 –.11** .04 ,.01 –.41** .04 ,.01
2017 –.08* .04 .05 –.39** .04 ,.01 –.21** .04 ,.01 –.57** .04 ,.01

a Source: authors’ analysis of all substance use disorder treatment programs listed in the National Directory of Drug and Alcohol Abuse Treatment Facilities
(2009–2017) (derived from the National Survey of Substance Abuse Treatment Services), Substance Abuse and Mental Health Services Administration. All
models conducted in Stata 15 by using the margins command following logistic regression, with standard errors clustered at the county level and control for
Medicaid expansion; optional and mandatory prescription drug monitoring program; pain clinic laws; mental health parity laws; substance abuse prevention and
treatment block grant funds per capita (2017 $); county population; percentage of rural population; county percentage of whites, blacks, Hispanics, Asians, and
members of other race-ethnicity; county educational attainment (percentage of residents with less than high school, high school graduate/GED, some college/
associate degree, and bachelor’s degree or higher); median income (2017 $); unemployment rate; poverty rate; and physicians per 1,000 residents.

b R2=.31, F=38.17, df=30 and 2,369.
c R2=.44, F=43.74, df=30 and 1,128.
d R2=.44, F=63.32, df=30 and 2,218.
e R2=.55, F=49.12, df=30 and 955.
f Log number of programs per 100,000 population (conditional on having at least one program).
g R2=.37, F=32.46, df=30 and 1,597.
h R2=.37, F=69.43, df=30 and 2,649.
i R2=.33, F=38.82, df=30 and 1,910.
j R2=.33, F=88.35, df=30 and 2,824.
k Log distance in miles (conditional on having no programs).
*p,.05, **p,.01.
†p,.1.

18 ps.psychiatryonline.org Psychiatric Services 71:1, January 2020

COUNTY OPIOID EPIDEMIC SEVERITY AND ACCESS TO SUBSTANCE USE DISORDER TREATMENT

http://ps.psychiatryonline.org


This study had several limitations of note. First, there is
no publicly available county-level measure of opioid use
disorder. We created a proxy measure using county opioid
prescribing rates and drug-related death and arrest rates.
Second, this study did not examine access to treatment
outside the specialty addiction treatment system (e.g.,
buprenorphine and naltrexone prescribed by office-based
providers or federally qualified health centers); therefore,
treatment access is likely to be even better than reported.
Longitudinal data on office-based providers were not avail-
able. Third, we did not examine access to oral or injectable
naltrexone, two additional opioid treatment medications
approved by the U.S. Food and Drug Administration.
NSSATS directories do not distinguish between naltrexone
used for the treatment of alcohol use disorder and opioid
use disorder. Fourth, measuring distance by county cen-
troids may underestimate or overestimate actual travel dis-
tance to treatment if centroids do not align with population
concentrations.

CONCLUSIONS

This study is the first to provide a comprehensive view of
recent changes in the treatment landscape for substance
use disorders at the local level. Although our findings
provide strong evidence that the substance use disorder
treatment system is responsive to local opioid problem
severity, these results should not be interpreted to suggest
that there is sufficient treatment access, especially in
communities hardest hit by the opioid crisis. Across the
United States, people report problems locating the type of
treatment they need and can afford. The observed adapt-
ability of treatment systems, however, implies that pro-
grams may respond to incentives to provide higher-quality
treatment where it is most needed. Policy makers should
deploy an array of “carrots and sticks” to promote growth
and improvements in the treatment system. Such efforts
may entail higher and less restrictive Medicaid and Medi-
care reimbursement for medications, reduced reimburse-
ment to programs that do not offer medication, Medicaid
expansion in the remaining nonexpansion states, and other
efforts to encourage adoption of medication by treatment
programs.
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