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Abstract

Background: Medication treatment (MT) with methadone and buprenorphine are effective
treatments for opioid use disorders, but little information is available regarding the extent to which
buprenorphine’s approval resulted in more individuals receiving MT nor to what extent receipt of
such treatment was equitable across communities.

Methods: To examine changes in MT utilization and the association between MT utilization and
county-level indicators of poverty, race/ethnicity and urbanicity, we used Medicaid claims of non-
dually eligible Medicaid-enrollees ages 18-64 from 14 states for 2002 to 2009. We generated
county level aggregate counts of MT (methadone, buprenorphine, and any MT) by year (N=7,760
county-years). We estimated count data models to identify associations between MT and county
characteristics, including levels of poverty and racial/ethnic concentration.

Results: The number of Medicaid-enrollees receiving MT increased 62% from 2002 to 2009.
The number of enrollees receiving methadone increased 20% with the remaining increase resulting
from buprenorphine. Urban county residents were significantly more likely to receive MT in both
2002 and 2009 than rural county residents. However, buprenorphine substantially increased MT in
rural counties from 2002 to 2009. Receipt of MT increased at a much higher rate for residents of
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counties with lower poverty rates and lower concentrations of black and Hispanic individuals than
for residents of counties without those characteristics.

Conclusions: The increase in Medicaid-enrollees receiving MT in the years following
buprenorphine’s approval is encouraging. However, it is concerning that MT trends varied so
dramatically by characteristics of the county population and that increases in utilization were
substantially lower in counties with populations that historically have been disadvantaged with
respect to health care access and quality. Concerted efforts are needed to ensure that MT benefits
are equitably distributed across society and reach disadvantaged individuals who may be at higher
risk of experiencing opioid use disorders.
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Opioid overdose-related deaths have nearly quadrupled in the last 15 years, 1 and recent
analyses suggesting there could be more than 500,000 opioid deaths over the next decade.?
Opioid use disorders (OUDs) affect an estimated 9 of every 1000 Americans® and cost the
U.S. over $78 billion in 2013.4 Medication treatment (MT) with methadone or
buprenorphine can effectively treat OUDs>® and increasing the use of such medications is a
cornerstone of the U.S. Health and Human Service Opioid Initiative.” Historically MT was
essentially methadone dispensed in licensed opioid treatment programs, and the majority of
individuals with OUDs did not receive methadone,®? in part because facility waiting lists
were long, programs were located primarily in urban communities, and most individuals
were required to attend the clinic daily, a potential barrier for individuals with full-time jobs
or caring for young children.10-15

Buprenorphine’s approval in 2002 allowed qualified physicians (hereafter referred to as
waivered physicians) to prescribe buprenorphine to treat individuals with OUDs by being
waivered from the special registration requirements of the Controlled Substances Act. These
changes substantially enhanced options for MT, and in subsequent years, the number and
geographic distribution of waivered physicians grew substantially,18 more substance abuse
treatment facilities used buprenorphine,1” and more buprenorphine was dispensed.18

However, studies of the years immediately following buprenorphine’s approval raised
concerns about equitable access to treatment. Caucasian patients and the privately insured
were more likely to receive buprenorphine than non-caucasian patients or the publicly
insured; 1920 individuals living in communities with higher percentages of blacks, Hispanics,
and individuals living below the poverty line were less likely to receive buprenorphine.?!
However, there is little information about whether disparities in buprenorphine use
immediately following its approval persisted, or the extent to which buprenorphine’s
approval resulted in more individuals overall receiving MT.

This study’s goal was to better understand the extent to which buprenrophine’s approval
increased the number of Medicaid-enrollees who received MT in the years following FDA
approval. Levels and trends in MT use at the population level, both overall and by key
county characteristics, are described. We used a population-based approach, focusing on
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county-level aggregate MT, methadone, and buprenorphine use from 14 states. Becasuse
there are no accurate county-level data regarding the number of individuals with OUD, we
controlled for the number of individuals within a county. Medicaid claims were used for the
study, as Medicaid disproportionately covers individuals at higher risk for OUD and opioid-
related mortality, 2226 and is the source of reimbursement for more than one-third of OUD
treatment episodes.22 Medicaid claims from 2002 to 2009 were used to identify receipt of
any MT, buprenorphine, or methadone and to examine how MT trends varied with county
characteristics previously associated with buprenorphine treatment disparities, such as the
concentrations of individuals living below the poverty level and racial/ethnic minorities. Our
goals were to examine changes in MT utilization over time, and the association between MT
utilization and county-level indicators of poverty, race/ethnicity and urbanicity.

Because the goal was to conduct a census of Medicaid-sponsored MT overall and by key
county characteristics, Medicaid claims were used to identify treatment counts in each
county annually. Counties were classified based on the concentration of race/ethnicity and
the concentration of poverty. We designed models to generate predicted total MT counts
under alternative assumptions about racial/ethnic and poverty concentration, facilitating the
highlighting of how concentrations of poverty or race/ethnicity influenced MT trends.

Medicaid claims from 2002-2009 — the most recent years available prior to federal redaction
of substance use disorder treatment related claims?” — from 14 states (CA, CT, FL, GA, IL,
LA, MA, MD, NY, PA, RI, TX, VT, and WI) representing 53% of the U.S. population and
47% of 2009 Medicaid-enrollees, were used.?8 The states were selected to represent
diversity in regions, populations, and Medicaid policies regarding the use of buprenorphine
and methadone to treat Medicaid-enrollees with OUDs. We examined MT use among 18-64
year old Medicaid-enrollees, excluding individuals who were dually eligible (Medicare and
Medicaid coverage) and individuals not Medicaid-enrolled during at least 9 months of the
year. The RAND IRB determined the research to be exempt.

Individuals were categorized as having been treated with methadone if they had any claim
during a year for methadone dispensed at an opioid treatment program, identified with
service codes indicating methadone administration or service by a licensed program. They
were categorized as having been treated with buprenorphine if during a year they had filled a
prescription for a buprenorphine formulation not approved by the FDA solely for pain
management, as identified by NDC code on a pharmacy claim. Individuals treated with
either methadone or buprenorphine during a year were categorized as having received MT
during that year. A small number of individuals (3% or less in all years) used both
buprenorphine and methadone in a year and were classified as methadone users, allowing
better illustration of buprenorphine’s role in expanding use of MT. These individual level
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measures were aggregated to the county level, by year, and used as dependent variables in
the multivariable models.

Data on county characteristics, including population counts, socio-economic status, urban-
rural status, and racial/ethnic composition of counties, were obtained from the Area Health
Resource File.2% Counties were classified as having low poverty rates if the percent of the
population below the federal poverty line (FPL) was below the median of the counties in the
14 states in our study (% in poverty<13.5%); all other counties were classified as having not
low poverty rates. Counties were classified as having a low percentage of blacks if the
percent of the black population was below the median in the sample of counties in the 14
states in this study (% black < 5.6%); all other counties were considered to have a not low
percentage of blacks. Similarly, counties were categorized as having a low percentage of
Hispanics if the percent of the Hispanic population was below the median in the 14 states in
this study (% Hispanic < 4.2%); otherwise the county was categorized as having a not low
percentage of Hispanics. 2003 Rural Urban Continuum codes were used to identify urban
(metropolitan) and rural (non-metropolitan) counties.

First, county-level annual aggregate counts of Medicaid-enrollees who had received
methadone, buprenorphine, or any MT were generated. We generated aggregate counts of
MT use, by county (N=970 in the 14 states) and year (N = 8) for a total of 7,760 county-year
observations, and the unit of analysis for the multivariable models was the county-year. To
describe treatment trends by county characteristics using a consistent metric, we specified
standard count data models (negative binomial) using county treatment counts, by year, as
the dependent variable and controlling for county characteristics and time. The models
generate incident rate ratios (IRR) for each year, for each county type, and for each
treatment type (methadone, buprenorphine, any MT) as a function of total county population
(the exposure variable), calendar year, poverty concentration, urban-rural status, and
concentration of either black race or Hispanic ethnicity (modeled separately) were
formulated. These IRRs allowed comparison of the treatment rates of county types versus
the referent county type (low percentage of blacks and low poverty rates, low percentage of
Hispanics and low poverty rates, respectively) in both 2002 and 2009 as well as comparison
of treatment rates for each county-type for subsequent years to the referent year, 2002. The
use of total county population as the exposure variable allowed characterization of
differences in the total Medicaid-sponsored treatment per capita across county types and
generation of predicted treatment counts at population levels.

To better understand how race/ethnicity and poverty interacted to influence receipt of MT,
models with interactions of race were specified (alternatively ethnicity) by poverty,
controlling for urban-rural status and population. To allow for separate trends in treatment
within each of the four county-types (low versus not low black (alternatively Hispanic) by
low versus not low poverty), the race-poverty indicators (county-types) by calendar year
were interacted, controlling for urban-rural status and including county population as the
exposure variable. Because counts of MT use might be correlated within county over time,
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we calculated Huber-White empirical sandwich estimates of the standard errors, clustered by
county.30

Using 2002 population counts and urban/rural classifications and using the race-by-poverty
model estimates, standardized predictions (also called recycled predictions) were generated
by assigning each county alternately to one of the four county-types. To generate
predictions, each county was first assigned to be low concentration black and low
concentration poverty and generated the total annual predicted treatment. Next, each county
was assigned to be low concentration black and not low concentration poverty and the
predicted treatment was generated, and so on until predictions had been generated for each
of the county-types by race/ethnicity and poverty for both black and Hispanic. These
standardized predictions allowed illustration by year of the multivariable model’s findings of
total MT under alternative assumptions and demonstrated what predicted MT use would be
if all counties had a specific set of characteristics.

From 2002 through 2009, the 14 states in this study experienced about a 6% overall increase
in population as well as modest increases in the percentage of the population that was black
(13.6% to 13.8%), Hispanic (19.2% to 21.8%) and living in poverty (12.5% to 13.9%). The

number of Medicaid beneficiaries ages 19 to 64 increased from 10.7 million in 2002 to 13.8
million individuals in 2009,31 approximately a 29% increase.

From 2002 through 2009, growth in the number of Medicaid-enrollees receiving MT
outpaced overall Medicaid growth. The number of Medicaid-enrollees receiving methadone
increased 20% (42,235 to 50,587), accounting for only a portion of the 62% increase
(42,263 to 68,278) in Medicaid-enrollees receiving MT. The rest of the increase in
Medicaid-enrollees receiving MT resulted from the number of enrollees receiving
buprenorphine increasing from 75 in 2002 to 19,691 in 2009. In 2009, almost 29% of all
Medicaid-enrollees receiving MT received buprenorphine.

The growth in MT use varied substantially by the characteristics of a county’s population. In
2002, when methadone accounted for essentially all MT, urban counties had dramatically
higher rates of therapy than rural counties (IRR=9.54, p<0.001) (Table 1), but there were no
significant differences across counties by concentration of black race or poverty. In contrast,
counties with not low concentrations of Hispanics in 2002 had higher rates of MT regardless
of the concentration of poverty (IRR=2.72 for low poverty, p<0.01; and IRR=3.47 for not
low poverty, p<0.01) than counties with a low concentration of Hispanics and poverty.

Treatment patterns changed substantially by 2009. Compared to individuals residing in all
other types of counties, residents of counties with a low percentage of blacks and a low
poverty rate were significantly more likely to receive MT (low percentage of blacks and not
low poverty rate IRR=0.52, p<0.001; not low percentage of blacks and low poverty rate
IRR=0.37, p<0.001; not low percentage of blacks and not low poverty rate IRR=0.31,
p<0.001) (Table 1). Individuals living in urban counties remained significantly more likely
to receive treatment than rural county residents (IRR=1.94, p<0.01), but the difference was
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much smaller than in 2002. In 2009, individuals who lived in counties with a low percentage
of Hispanics and a low poverty rate were significantly more likely to receive MT than
individuals residing in all other types of counties (low percentage of Hispanics and a not low
poverty rate IRR=0.38, p<0.001; not low percentage of Hispanics and not low poverty rate
IRR=0.33, p<0.001; not low percentage of Hispanics and a not low poverty rate IRR=0.31,
p<0.001).

This change in treatment pattern reflected the fact that in 2009, individuals residing in
counties with a low poverty rate and a low percentage of either blacks or Hispanics were
significantly more likely to receive buprenorphine than individuals residing in all other types
of counties. A similar pattern with respect to county type was also seen for methadone in
2009, with the exception of counties with a not low percentage of Hispanics, in which
residents had rates of methadone use comparable to that seen in counties with a low
percentage of Hispanics and a low poverty rate. The urban/rural difference in use of
methadone also persisted in 2009, but there were no significant urban/rural differences in
use of buprenorphine at any time from 2002 to 2009.

Trends over time

Figure 1 highlights the growth of MT in counties with a low poverty rate and low
concentration of blacks (Figure 1 Panel A) and Hispanics (Figure 1 Panel B) relative to all
other types of counties. Growth in MT in counties with a not low concentration of blacks,
regardless of poverty, lagged behind that of counties with low concentration of blacks and
low poverty. Similarly, growth in MT in counties with a not low concentration of Hispanics,
regardless of poverty, lagged behind that of counties with low concentration of Hispanics
and low concentration of poverty.

Discussion

Approval of buprenorphine for treating OUDs was viewed by many as an opportunity to
meaningfully expand MT access,?32 particularly to those who would not or could not attend
methadone clinics for geographical, ideological, or practical considerations.10:33:34 There
was a substantial increase in the number of Medicaid-enrollees receiving MT for OUD in the
years after buprenorphine’s approval, consistent with single state studies.3®> However, the
rate at which MT increases across counties varied by county race/ethnicity and income, and
we found that individuals residing in counties with a low poverty rate and a low percentage
of either blacks or Hispanics were significantly more likely to receive buprenorphine than
individuals residing in all other types of counties.

The findings that MT access varies substantially by county characteristics is consistent with
early concerns that buprenorphine treatment might not be shared equally across
communities.2%-21 In contrast to many other areas of healthcare,36-41 historically there have
been fewer sociodemographic disparities in access to substance use disorder treatment.#2-44
In 2002, after controlling for urbanicity, use of MT did not vary with a county’s poverty rate
or concentration of blacks and Hispanics. However, recent studies showing that counties
with a high percentage of black or uninsured residents have less local access to substance
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abuse treatment have raised concerns that equitable access for treatment may not have
persisted.45:46

These findings reinforce concerns about ensuring equitable access for historically
disadvantaged populations to effective treatments for OUDs. Furthermore, recent studies
find that counties with a higher concentration of black residents were more likely to lose
public substance use disorder treatment facilities in the last decade.*® This reduction in
facilities may partially explain the finding of disparities in methadone utilization in 2009
across counties with different poverty rates and concentrations of blacks and Hispanics; such
disparities were not observed in 2002. However, in contrast to the pattern for methadone, use
of buprenorphine among Medicaid-enrollees was comparable in rural and urban counties in
the years after buprenorphine’s approval. The increase in waivered physicians!® and receipt
of buprenorphine in rural counties has not yet eliminated differences in MT between urban
and rural communities, but the magnitude of the difference has decreased dramatically.

An estimated 9 of every 1000 Americans suffers from opioid use disorder annually,3 and the
substantial increase in the number of Medicaid-enrollees receiving MT is consistent with
federal, state, and stakeholder efforts to increase use of buprenorphine.7-4% However even
with these efforts, in 2009 fewer than 0.5 of every 1000 individuals were receiving
Medicaid-sponsored MT. Given that approximately 17% of Americans are currently covered
by Medicaid,3! these findings highlight the importance of extending MT access among
Medicaid-enrollees.

In more recent years, states and the federal government have initiated efforts that could
increase MT access. These include increasing the number of patients waivered providers can
treat, expanding the types of providers who can be waivered to prescribe buprenorphine,30:51
updating state Medicaid formularies to include buprenorphine,*® implementing the Federal
Mental Health Parity Addiction Equity Act, and including substance abuse as an “essential
benefit” required of health insurance plans offered on exchanges as part of the Affordable
Care Act. Future research is needed to understand whether these efforts have been
successful®2 and whether the benefits of such policies are distributed equally among the
population.

This study has limitations. MT of Medicaid-enrollees in 14 states from 2002 through 2009
was examined, and it is not known to what extent the findings would generalize to uninsured
or commercially insured populations or Medicaid-enrollees in other states. We also do not
know if our findings would generalize to more recent years but note that recent changes in
federal regulations regarding availability of substance use disorder information in claims
data can facilitate analyses of more recent data. WWe were unable to observe MT in Medicaid-
enrollees for whom a claim is not submitted, such as dually eligible individuals, those who
pay cash for MT, and enrollees who receive MT under block grants or who are not
consistently Medicaid-enrolled. Consistent with other studies, 53 individuals receiving MT
were liberally identified, and we were unable to determine from claims to what extent
buprenorphine may be used for detoxification or off-label treatment of pain. Clinical
information or information on why individuals received buprenorphine vs. methadone was
not available, and while the findings indicate buprenorphine expanded MT utilization, it
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should be interpreted purely as a treatment share. We do not know what would have
occurred in buprenorphine’s absence, such as how many additional individuals might have
received methadone, but note that the substantial increase in MT from 2002 to 2009 would
have required a tremendous expansion in the number and capacity of methadone clinics.

Finally, we chose to take a population-based approach, using total county population to
control for the number of individuals at-risk within a county. Accurate county-level counts
of individuals with OUDs are unavailable preventing us from controlling for
sociodemographic changes in opioid use,>* and more enrollees are likely to be diagnosed
with OUDs in counties with more treatment availability. Therefore, we chose not to use
counts of Medicaid-enrollees or enrollees with OUDs or to attempt to control for the number
of individuals with these disorders. The results instead allow differences in the total number
of Medicaid-sponsored MT cases per capita over time and across county-types to be
highlighted and to illustrate trends in the use of treatments (by type) overall and across
county-types. However, the findings should not be interpreted as reflecting changes over
time in the likelihood that an individual with an OUD received MT. The approach provides a
key starting point by decomposing trends in total MT into methadone versus buprenorphine
and examining those trends across counties. Further work is needed, however, to better
understand to what extent the differences in trends by county-type reflect MT availability
and to what extent they reflect other important trends, such as the prevalence and severity,
and shifting demographics of individuals with OUDs, Medicaid enrollment eligibility, or
enforcement of substance abuse and mental health parity.

Despite these limitations, this study enhances understanding of how buprenrophine has
affected MT among Medicaid-enrollees. Within seven years of approval, buprenrophine was
already accounting for slightly less than one-third of Medicaid-enrollees receiving therapy
for OUD and had contributed to a substantial increase in the number of enrollees receiving
MT. However, it is concerning that the trends in MT varied dramatically by county
population characteristics, and increases in utilization were substantially lower in counties
with populations that historically have been disadvantaged with respect to healthcare access
and quality. At a time of intensive policymaker and regulatory efforts to increase MT
availability, our findings highlight the importance of ensuring that benefits of such policies
are equitably distributed across society and reach disadvantaged individuals who may be at
higher risk of suffering from these disorders.
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Panel A: Blacks and Poverty

No. of people who would have received MAT, by county characteristics
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Panel B: Hispanics and Poverty
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Figure 1.

Predicted receipt of opioid agonist treatment from 2002 to 2009, by country characteristic.
Panel A: Blacks and poverty. Panel B: Hispanics and poverty.
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Table 1:

Multivariable negative binomial regression results, by Black and Hispanic poverty concentration

Opioid Agonist Therapy  Opioid Agonist Therapy Methadone

Buprenorphine

2002 2009 2009

IRR P IRR P IRR P
Black/Poverty
L ow/L ow Ref Ref Ref
Low/High 1.376 0.257 0.521 0.003 0.464  0.005
High/Low 0.698 0.169 0.368 0.0001 0.334 0.001
High/High 0.849 0.493 0.311 <0.001 0.427 0.001
Urban 9.545 <0.001 1.944 0.0001 4282 <0.001
Hispanic/Poverty
L ow/Low Ref Ref Ref
Low/High 0.136 <0.001 0.383 <0.001 0.321 <0.001
High/Low 2.718 <0.001 0.330 <0.001 0.649 0.1419
High/High 3.468 <0.001 0.306 <0.001 0.625 0.0713
Urban 4.075 <0.001 1.824 0.0002 3.039 <0.001

2009

IRR P

Ref

0.475 0.001
0.359 <0.001
0.228 <0.001
1.076  0.659
Ref

0.379  <0.001
0.223  <0.001
0.163  <0.001
0.978 0.889
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