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Objective: The authors examined changes in buprenorphine
treatment following Medicaid expansion, including the con-
tribution of Medicaid-financed prescriptions.

Methods: Buprenorphine pharmacy claims for patients were
identified in the 2012—-2018 IQVIA Longitudinal Prescription
Data (LRx) data set, including 79.8% of U.S. retail prescrip-
tions in 2012, increasing to 92.0% in 2018. A cohort analysis
was used to assess the mean number of patients in a yearly
quarter filling one or more buprenorphine prescrip-
tions during preexpansion (2012-2013) and postexpansion
(2014-2018) periods in expansion and nonexpansion states.
Interrupted time-series analysis estimated associations of
Medicaid expansion period with change in Medicaid-
financed treatment. Separate analyses evaluated changes
in duration and dose of new treatment episodes focused on
mean quarterly number of patients treated with buprenor-
phine and proportions of new treatment episodes =180 days
long and with =16 mg/day.

The United States is in the midst of a widespread opioid
epidemic with far-reaching health consequences. Over the
past decade, the number of U.S. adults who use heroin or
misuse prescription opioids has increased, as have opioid-
overdose rates (1, 2). Yet, few people with opioid use disor-
der receive substance use treatment (3).

Difficulty accessing affordable treatment is a leading
reason for undertreatment of substance use disorders (4).
Lack of health coverage can pose financial barriers to
treatment, especially for adults with low income (5), who
have elevated risks of substance use disorders (6). To help
meet the health care needs of low-income adults, the Med-
icaid expansion provision of the Patient Protection and Af-
fordable Care Act of 2010 (ACA) was implemented in
January 2014. Although expansion increased Medicaid
coverage to approximately 13.1 million low-income Ameri-
cans (7), several states opted out of this provision. This de-
cision may have had important implications for access to
substance use treatment (8).

Buprenorphine treatment can effectively manage opioid
withdrawal and prevent relapse, and buprenorphine is the
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Results: Between preexpansion and postexpansion, the
mean quarterly number of patients taking buprenorphine
increased by 93,300 in expansion states and by 84,960 in
nonexpansion states. Corresponding changes for Medicaid-
financed patients were 28,760 and 4,050, respectively. The
fastest growth in Medicaid-financed treatment occurred
among patients ages 25-44. Among new Medicaid-
financed treatment episodes, little change was found in the
proportion reaching the 180-day threshold, and declines
were observed in the proportion receiving =16 mg/day.

Conclusions: The findings are consistent with previous re-
search indicating that Medicaid expansion has increased
Medicaid-financed buprenorphine treatment. However,
because of offsetting changes in other payment groups, the
overall increase in expansion states was similar to the in-
crease in nonexpansion states.
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most widely prescribed medication for opioid use disorder
(9-13). After expansion, Medicaid-financed buprenorphine
prescriptions increased faster in expansion than in non-
expansion states (14, 15). However, it is unknown whether
these gains translated into population-wide differences
in buprenorphine treatment across expansion and non-
expansion states or whether the policy resulted in improved

HIGHLIGHTS

e Medicaid expansion was associated with a significant
increase in Medicaid-financed patients who were treated
with buprenorphine.

Because of coincident changes in other payment groups,
this increase did not translate to greater overall increases
in patients who were treated with buprenorphine in ex-
pansion compared with nonexpansion states.

Increases in buprenorphine treatment were largest among
young adults, a group that has borne a particularly heavy
burden of the opioid epidemic.
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treatment retention and dosing of buprenorphine. In this
study, we provide the first population-wide assessment of
the effects of Medicaid expansion on buprenorphine treat-
ment patterns and on the quality of buprenorphine treat-
ment among patients receiving Medicaid.

Recent ecological research (16-18), which has received
extensive attention in the media (19, 20), has linked Med-
icaid expansion to slower growth in opioid overdose (16),
drug overdose (17), and substance use disorder-related
deaths in expansion states (18). It has been hypothesized that
Medicaid expansion reduced overdose deaths by differen-
tially increasing buprenorphine treatment in expansion
states (16, 18). In support of this hypothesis, opioid overdose
accounts for most drug overdose deaths (21), buprenorphine
is the most widely prescribed medication for opioid use
disorder (9), and consistent buprenorphine treatment low-
ers the risk for death among patients with opioid use dis-
order (22). Yet, most adults with opioid use disorder have
private insurance (23), and the effects of Medicaid expan-
sion on buprenorphine treatment at a national population
level have not been previously examined.

To evaluate whether Medicaid expansion had population-
wide effects on buprenorphine treatment consistent with
greater declines in opioid-related deaths in expansion states
compared with nonexpansion states, we characterized na-
tional changes in buprenorphine treatment after Medicaid
expansion. We hypothesized that Medicaid expansion would
drive greater population-wide increases in buprenorphine-
treated patients in expansion states than in nonexpansion
states. We also explored whether expansion spurred changes
in the fraction of Medicaid-financed patients reaching
benchmarks in buprenorphine treatment retention and
dosing quality.

METHODS

Data Sources

The analysis was based on all buprenorphine prescriptions
to patients ages 16-80 years with an indication for opioid use
disorder in the IQVIA Longitudinal Prescription Data (LRx)
data set from January 2012 to December 2018. IQVIA LRx is
a longitudinal database of prescriptions from retail phar-
macies for individuals followed up across years, pharmacies,
and payment sources. The estimated proportion of U.S. retail
prescriptions covered in the data set increased from 79.8% in
2012 to 92.0% in 2018. In one analysis, we used publicly
available state-level data on past-year nonmedical opioid use
from the National Survey on Drug Use and Health (NSDUH)
(24), a nationally representative civilian noninstitutionalized
population survey, to estimate rates of buprenorphine
treatment per 100 individuals who misused opioids, that is,
used them nonmedically. In the NSDUH, opioid misuse was
defined as use “in any way a doctor did not direct you to use
it.” The deidentified data were exempted from review by the
institutional review board of Yale University.
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Buprenorphine and Demographic Groups

Prescriptions including buprenorphine were identified in
IQVIA LRx. Buprenorphine formulations not approved for
opioid use disorder were excluded from the analysis. We
classified patients receiving buprenorphine by sex and age
group and hierarchically by payment source (private in-
surance, Medicaid, other public insurance, or self-pay).

Expansion States and Study Periods

On the basis of the Kaiser Family Foundation legislative
review, states were partitioned by implementation of the
Medicaid State Plan Amendment provision (25). By the end
of 2014, 26 states and the District of Columbia had imple-
mented the Medicaid expansion and are referred to as ex-
pansion states. The remaining 24 states are referred to as
nonexpansion states (see online supplement to this article).

Dose and Duration of New Buprenorphine Treatment
Episodes

Some analyses were restricted to new buprenorphine
treatment episodes. New episodes started on the date of a
buprenorphine fill, with no fill in the previous 180 days, and
ended after >30 days without another buprenorphine sup-
ply (13). New buprenorphine episodes were examined with
respect to the percentage of episodes that were =180 days
long and that included one or more buprenorphine pre-
scriptions with a dose of =16 mg/day. These defini-
tions followed the National Quality Forum measure that
recommends =180 days of buprenorphine treatment (26),
reports that higher daily buprenorphine doses predict better
treatment retention (27, 28), and guideline targets of 16 mg/
day (29).

Analysis
The primary analyses were conducted in four stages. First,
the mean number of patients in a yearly quarter who had one
or more buprenorphine prescriptions filled during the pre-
expansion (2012-2013) and postexpansion (2014-2018) pe-
riods was compared in expansion and nonexpansion states
overall and by age, sex, and insurance coverage groups.
Temporal trends were also plotted for the total number of
patients filling buprenorphine prescriptions in expansion
and nonexpansion states. The results accounted for changes
in IQVIA LRx national coverage of U.S. retail prescriptions
(79.8% in 2012 with a gradual increase to 92.0% in 2018).
Second, we sought to control total buprenorphine treat-
ment patterns in expansion and nonexpansion states for
population-based clinical need. We compared the rates of
patients prescribed buprenorphine in expansion and non-
expansion states per 100 persons with past-year nonmedical
prescription opioid use in each year derived from the
NSDUH (24). Unlike some proxies for treatment need,
such as opioid overdose, statewide nonmedical opioid use
was likely to be relatively unaffected by buprenorphine-
prescribing patterns.
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Third, we used an interrupted time-series
analysis to estimate the association of
Medicaid expansion with a change among
Medicaid-financed patients treated with bu-
prenorphine and to assess whether this
change differed between expansion and non-
expansion states. This quasi-experimental de-
sign controlled for secular quarterly trends
and tested whether the policy change was
associated with a change in the slope of
buprenorphine treatment rates. We estimated
changes in buprenorphine use associated with
the policy using the difference between the
counterfactual outcome based on the pretrend
and the predicted outcome based on the
posttrend. The changes corresponded to the
difference in the number of Medicaid pa-
tients who were treated with buprenorphine

had the policy not been enacted. Prais-Winsten regressions
accounted for first-order autocorrelation. In separate mod-
els, we performed difference-in-difference estimates with
state as a fixed effect. The p value associated with an in-
teraction term of policy period with expansion state was
used to estimate the strength of the differential effect of
Medicaid expansion on trends in buprenorphine treatment
in expansion and nonexpansion states. We also plotted
change over time in the proportion of total patients being
treated with buprenorphine covered by each payment

source in expansion and nonexpansion states.

Fourth, we evaluated the effects of Medicaid expansion on
the proportion of new buprenorphine treatment episodes that
were =180 days long and on the proportion that included one
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FIGURE 1. Mean quarterly number of patients treated with buprenorphine in
expansion and nonexpansion states, 2012-2018°
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@ Data source: 2012-2018 IQVIA Longitudinal Prescription Data. The vertical line shows
when the Medicaid expansion took place.

In expansion states, the mean quarterly number of
treated patients covered by Medicaid increased by
28,760 (95% CI=15,660 to 41,870), whereas the corre-
sponding increase in nonexpansion states was more
modest (4,050 patients, 95% CI=1,250 to 6,840). As a re-
sult of the disproportionate increase in Medicaid-
financed buprenorphine treatment in expansion states,
the percentage of total Medicaid-paid buprenorphine
prescriptions in expansion states nearly doubled from
9.87% (95% CI=9.80 to 9.94) to 18.91% (95% CI=18.85 to
18.97) during the study period, whereas the correspond-
ing increase in nonexpansion states was smaller, from
7.53% (95% CI=747 to 7.59) to 7.90% (95% CI=7.86 to
7.95) (see online supplement).

or more prescriptions for =16 mg/day. Because IQVIA LRx

data were available only through 2018, these analyses included
episodes that started through the end of 2017. As a sensitivity
analysis, we examined trends among all patients and among
Medicaid-financed patients prescribed buprenorphine, exclud-
ing states that expanded Medicaid coverage before 2014 or
between 2015 through 2018 (see online supplement).

RESULTS

Trends Among All Patients Treated
With Buprenorphine

Over the 2012-2018 period, roughly parallel increases oc-
curred in the mean quarterly number of all patients treated
with buprenorphine in expansion and nonexpansion states
(Figure 1). Between the pre- and postexpansion periods, in
each yearly quarter the number of patients treated with
buprenorphine increased by 93,300 (95% confidence interval
[CI]=59,570 to 127,020) in expansion states and by 84,960
(95% CI=55,590 to 114,320) in nonexpansion states (Table 1),
a difference that was not statistically significant. In both ex-
pansion and nonexpansion states, the increases were largest
among patients ages 25-44, and buprenorphine prescriptions
significantly declined among people ages 16-24.

Psychiatric Services 72:6, June 2021

Buprenorphine Treatment per 100 Persons With
Nonmedical Opioid Use

During the study period, the rates of buprenorphine
treatment per 100 persons with past-year nonmedical
prescription opioid use were similar in expansion and
nonexpansion states (Figure 2). Between 2012 and 2018,
these rates increased from 5.5 to 10.9 per 100 persons in
expansion states and from 5.7 to 10.5 in nonexpansion
states.

Trends Among Medicaid-Financed Patients Treated
With Buprenorphine

During the preexpansion period, the numbers of and
changes in Medicaid patients treated with buprenorphine in
each yearly quarter were similar in expansion and nonex-
pansion states. After the policy intervention, however, the
rise in buprenorphine treatment was greater in expansion
than in nonexpansion states (Figure 3). During the post-
expansion period, an estimated 59,830 Medicaid patients per
quarter were treated with buprenorphine in expansion
states who would not have been treated had the policy not
been enacted. The corresponding number in nonexpansion
states was 16,730 (see online supplement). The largest gains
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TABLE 1. Mean quarterly number of patients treated with buprenorphine in Medicaid expansion and nonexpansion states before and

after expansion®

Medicaid expansion states

Medicaid nonexpansion states

Preexpansion Postexpansion

Preexpansion Postexpansion

Variable (2012-2013)  (2014-2018) Difference 95% CI (2012-2013)  (2014-2018) Difference 95% CI
All 228.85 322.15 93.30 59.57 to 127.02 198.99 283.94 84.96 55.59 to 114.32
Age in years
16-24 28.78 20.67 -8.11 —11.20 to —5.02 22.56 17.71 -4.85 —7.39 to —2.31
25-34 86.61 115.24 28.63 20.49 to 36.76 80.27 105.39 25.13 18.61 to 31.64
35-44 53.32 91.00 37.68 23.46 to 51.89 49.01 85.30 36.29 23.00 to 49.57
45-54 36.89 53.31 16.42 10.15 to 22.69 29.26 43.51 14.25 8.35 to 20.15
55-80 23.25 41.93 18.68 10.94 to 26.42 17.88 32.03 14.14 8.15 to 20.13
Sex
Male 139.07 191.88 52.82 34.48 to 71.15 118.41 165.16 46.75 31.01 to 62.49
Female 89.78 130.27 40.48 25.07 to 55.89 80.57 118.79 38.20 24.57 to 51.84
Payment
Medicaid 28.23 57.00 28.76 15.66 to 41.87 23.10 27.15 4.05 125to 6.84
Private 178.29 234.02 55.74 38.70 to 72.77 154.26 220.73 66.47 45.29 to 87.66
insurance
Other public 13.35 22.24 8.89 4.78 to 13.01 11.01 18.76 7.75 4.02 to 11.49
insurance
Self-pay 8.98 8.89 —-.10 —.44 to .25 10.61 17.29 6.68 4.17 to 9.19
@ Data source: 2012-2018 IQVIA Longitudinal Prescription Data.
occurred among adults ages 25-34 in expansion states, fol- DISCUSSION

lowed by those ages 35-44 (see online supplement).

After excluding from the analysis states that expanded
Medicaid before 2014 or in 2015 through 2018, an estimated
43,850 (95% CI=17,990 to 69,220) additional Medicaid pa-
tients at the end of the expansion period received bupre-
norphine in expansion states, whereas the estimated
policy-related increase was not statistically significant in
nonexpansion states (9,260 patients, 95% CI=—1,030 to
19,560).

Among new episodes of buprenorphine treatment of
Medicaid patients, no significant change occurred in the
proportion reaching the 180-day duration threshold in ex-
pansion states (increase of 21.9% to 24.6%, difference=2.7
percentage points, 95% CI=—7.4 to 12.7) and nonexpansion
states (23.1% to 28.0%, difference=4.9 percentage points,
95% CI=—5.6 to 15.5). A significant decline in the proportion
that included prescriptions for =16 mg/day was detected in
expansion states (from 68.2% to 62.7%, difference=—5.5
percentage points, 95% CI=—9.3 to 1.7) and a nearly statis-
tically significant decline was observed in nonexpansion
states (from 73.4% to 70.5%, difference=—2.9 percentage
points, 95% CI=—5.9 to 0.0).

Trends Among Non-Medicaid-Financed Patients
Treated With Buprenorphine

During this period, the mean quarterly number of self-pay
patients who were treated with buprenorphine increased
from 10,610 to 17,290 in nonexpansion states and declined
slightly from 8,980 to 8,890 in expansion states (Table 1 and
Figure 4). Trends among buprenorphine-treated patients
who were financed through private insurance and other
public insurance were similar in expansion and non-
expansion states (see online supplement).
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Medicaid expansion coincided with a disproportionate in-
crease in the number of Medicaid-financed patients re-
ceiving buprenorphine in expansion states. This increase
did not, however, translate into a significantly greater
population-wide increase in buprenorphine treatment in
expansion states, compared with nonexpansion states. Be-
cause of offsetting increases among buprenorphine-treated
patients who were uninsured or who had other payment
sources in nonexpansion states, we observed nearly parallel
increases in the total number of buprenorphine-treated pa-
tients in expansion and nonexpansion states. Similar trends
were observed in buprenorphine treatment rates of people
who misused prescription opioids. Despite these increases,
the national volume of buprenorphine treatment remained
remarkably low, estimated at approximately 300,000 per
yearly quarter, far below a conservative (30) estimate of
approximately two million U.S. individuals with opioid use
disorder (31).

Although Medicaid is a vital source of health care cov-
erage for people with low income and disabilities, it accounts
for only a modest proportion of overall buprenorphine
treatment coverage in the United States. During the years
immediately before expansion, Medicaid covered 12% of
buprenorphine treatment episodes in expansion and non-
expansion states. Given its modest coverage contribution to
the total national buprenorphine supply, it is not surprising
that the increase in Medicaid-covered buprenorphine
treatment in expansion states did not drive a significant
overall increase in buprenorphine treatment in these states.
The increase in Medicaid-financed treatment in expansion
states was offset by increases in self-pay in nonexpansion
states. Left without insurance, those in need of treatment in
nonexpansion states may have opted to pay out of pocket.
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This pattern suggests that one important function of Medic-
aid coverage was to reduce financial burden arising from
out-of-pocket costs.

Private insurance was the dominant buprenorphine
payment source during the study period, accounting for
more than three-quarters of patients who were treated
with buprenorphine. This percentage exceeds the esti-
mated 53% of people with opioid use disorder who have
private insurance (23). Our findings suggest that private-
ly insured individuals with treatment needs were dispro-
portionately treated with buprenorphine. This finding is
consistent with previous work indicating that bupren-
orphine tends to be provided in more affluent and less
racially diverse communities (32, 33) and that substance
use clinics that offer medications for opioid use disorder
tend to accept private insurance (34).

The treatment trends we report here have implica-
tions for recent ecological research reporting that Med-
icaid expansion has slowed substance use-related
mortality (16-18). These findings have led to the hy-
pothesis that mortality reductions in expansion states
are due to increased buprenorphine treatment (16, 18).
However, populationwide buprenorphine treatment
trends cast doubt on whether Medicaid-financed gains
in buprenorphine treatment have slowed overall drug-
related mortality rates more in expansion states than in
nonexpansion states. Nevertheless, it is conceivable that
greater buprenorphine-related reductions in mortality
rates in expansion states were associated with the out-
sized impact on Medicaid patients, who may have high-
er illness severity (35) and mortality risk than other
patients who are treated with buprenorphine. It is also
possible that other factors may have accounted for
these reductions in mortality rates, such as Medicaid-
related improvement in financial security (36), Medic-
aid-financed naloxone-based overdose reversal (37),
methadone or naltrexone treatment, and other Medic-
aid-financed mental health or substance services (14).

Our findings extend previous research
on the volume of buprenorphine prescrib-
ing after Medicaid expansion (14, 15) by

OLFSON ET AL.

FIGURE 2. Rate of buprenorphine use per 100 persons with past-
year nonmedical prescription opioid use in expansion and
nonexpansion states, 2012—-2018°
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?Data source: 2012-2018 IQVIA Longitudinal Prescription Data and
National Survey on Drug Use and Health. The vertical line shows when
the Medicaid expansion took place.

Our results contrast with a five-state study of 2011-2016
IQVIA LRx data that reported an increase in the overall
rate of nonelderly adults treated with buprenorphine in
counties of expansion states, compared with nonexpansion
states (40). In that analysis, significant corresponding
changes were not found in Medicaid-financed buprenor-
phine prescriptions or number of medication days. Differ-
ences in study populations, study periods, units of analysis,
and analytical methods may help to explain these contrast-
ing results.

Several factors may have contributed to overall rising
rates of buprenorphine treatment in expansion and non-
expansion states during the study period. First, the bur-
den of opioid use disorder increased during this period.
Second, practice guidelines and clinical research pub-
lished during that time supported buprenorphine’s effec-
tiveness for managing opioid use disorder. Third, federal
policies increased buprenorphine prescriber waiver limits
and broadened the range of health care specialists eligible
to receive waivers. Finally, several other contemporane-
ous health care reforms may have played a role. These re-
forms included Marketplace exchanges that enrolled >10
million people in private health insurance each year from

FIGURE 3. Mean quarterly number of Medicaid-financed patients treated with
buprenorphine in expansion and nonexpansion states, 2012-2018%
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use disorder treatment after Medicaid cov-
erage. However, these studies were likely
underpowered to evaluate this outcome.
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@Data source: 2012-2018 IQVIA Longitudinal Prescription Data. The vertical line shows
when the Medicaid expansion took place.
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FIGURE 4. Mean quarterly number of self-pay patients treated with buprenorphine

in expansion and nonexpansion states, 2012—-2018?
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2016 to 2018 (41), most of which provided at least some
coverage of buprenorphine; the Drug Addiction Treatment
Act of 2016, which increased buprenorphine patient limits
for individual prescribers from 100 to 275; and the Com-
prehensive Addiction and Recovery Act of 2016, which ex-
tended buprenorphine waiver options to physician assistants
and nurse practitioners.

Adults ages 25-44, have borne a particularly heavy bur-
den of the opioid epidemic, with high and rapidly increasing
rates of opioid-involved overdose deaths (42). It was
therefore encouraging that the fastest growth of Medicaid-
financed buprenorphine treatment occurred in this age
group. It was also encouraging that the rate of buprenor-
phine treatment of those who misused prescription opioids
increased during the study period.

Problems with retaining patients on buprenorphine (43)
and achieving adequate dosing undermine the effectiveness
of buprenorphine treatment in community practice (44). In
addition to increasing treatment access through Medicaid
expansion, the ACA offered hope of improving the quality of
substance use treatment by integrating and coordinating the
care of dually eligible Medicaid and Medicare beneficiaries
with substance use disorders via Medicaid health homes and
coordinated care organizations (45). The present analysis,
however, provides no evidence of improvements over time in
the proportion of Medicaid-covered, buprenorphine-treated
patients reaching dosing and duration thresholds. Instead,
we observed a nonsignificant trend toward a declining pro-
portion of new episodes reaching the dosing threshold,
which raises concerns about a decrease in quality of
buprenorphine treatment during a period of rapid growth in
buprenorphine prescribing that may be related to less-
experienced buprenorphine prescribers (46) or to changes
in patient case mix.

This analysis had some limitations. First, the accuracy of
population IQVIA coverage estimates was uncertain. Sec-
ond, the prescription data represented buprenorphine
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increasing the number of Medicaid-covered
patients who were treated with buprenor-
phine, population-wide effects were offset by
changes in other patient payment groups.
Within expansion states, the increase among Medicaid pa-
tients treated with buprenorphine was concentrated among
younger adults, the age group at highest risk for opioid-
related overdose deaths. Although progress has been made
in extending buprenorphine access in expansion and non-
expansion states, widespread challenges exist in further
increasing buprenorphine treatment access, improving
treatment retention, and reducing the financial burden of
uninsured people, especially in nonexpansion states. To
meet community treatment needs, access to buprenorphine
or other effective medications should be expanded in
established treatment settings, such as substance use clinics,
office-based practice, and federally qualified health centers,
as well as the publicly funded mental health system.
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Psychiatric Services Announces New Column: Racism &
Mental Health Equity

Psychiatric Services welcomes Michael Mensah, M.D., M.P.H., and Lucy Ogbu-Nwobodo, M.D.,
ML.S., as contributing editors, joining Ruth S. Shim, M.D., M.P.H., to review submissions for a new
column, Racism & Mental Health Equity.

This column examines the intricate ways that structural racism is embedded in psychiatry and
investigates strategies to mitigate the impact of structural racism on mental health service deliv-
ery. Contributions to the column will explore antiracism and antioppression frameworks of prac-
tice and organizational change in relation to service delivery. Submissions that consider how the
intersections of race, ethnicity, class, gender, gender identities, and sexual orientation shape
mental health experiences and access to psychiatric services are welcomed. Authors are encour-
aged to present innovative strategies and solutions to transform and dismantle structures of rac-
ism across different dimensions of mental health, including (but not limited to) clinical services,
education, training, research, and advocacy.

Submissions (via mc.manuscriptcentral.com/appi-ps) are limited to 2,400 total words, inclusive
of a100-word abstract, two or three one-sentence Highlights, and up to 10 references.

640 ps.psychiatryonline.org Psychiatric Services 72:6, June 2021





