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IMPORTANCE There is limited information about trends in the treatment of opioid use
disorder (OUD) among Medicaid enrollees.

OBJECTIVE To examine the use of medications for OUD and potential indicators of quality of
care in multiple states.

DESIGN, SETTING, AND PARTICIPANTS Exploratory serial cross-sectional study of 1 024 301
Medicaid enrollees in 11 states aged 12 through 64 years (not eligible for Medicare) with
International Classification of Diseases, Ninth Revision (ICD-9 or ICD-10) codes for OUD from
2014 through 2018. Each state used generalized estimating equations to estimate
associations between enrollee characteristics and outcome measure prevalence,
subsequently pooled to generate global estimates using random effects meta-analyses.

EXPOSURES Calendar year, demographic characteristics, eligibility groups, and comorbidities.

MAIN OUTCOMES AND MEASURES Use of medications for OUD (buprenorphine, methadone,
or naltrexone); potential indicators of good quality (OUD medication continuity for 180 days,
behavioral health counseling, urine drug tests); potential indicators of poor quality
(prescribing of opioid analgesics and benzodiazepines).

RESULTS In 2018, 41.7% of Medicaid enrollees with OUD were aged 21 through 34 years,
51.2% were female, 76.1% were non-Hispanic White, 50.7% were eligible through Medicaid
expansion, and 50.6% had other substance use disorders. Prevalence of OUD increased in
these 11 states from 3.3% (290 628 of 8 737 082) in 2014 to 5.0% (527 983 of 10 585 790)
in 2018. The pooled prevalence of enrollees with OUD receiving medication treatment
increased from 47.8% in 2014 (range across states, 35.3% to 74.5%) to 57.1% in 2018
(range, 45.7% to 71.7%). The overall prevalence of enrollees receiving 180 days of continuous
medications for OUD did not significantly change from the 2014-2015 to 2017-2018 periods
(−0.01 prevalence difference, 95% CI, −0.03 to 0.02) with state variability in trend
(90% prediction interval, −0.08 to 0.06). Non-Hispanic Black enrollees had lower OUD
medication use than White enrollees (prevalence ratio [PR], 0.72; 95% CI, 0.64 to 0.81;
P < .001; 90% prediction interval, 0.52 to 1.00). Pregnant women had higher use of OUD
medications (PR, 1.18; 95% CI, 1.11-1.25; P < .001; 90% prediction interval, 1.01-1.38) and
medication continuity (PR, 1.14; 95% CI, 1.10-1.17, P < .001; 90% prediction interval, 1.06-1.22)
than did other eligibility groups.

CONCLUSIONS AND RELEVANCE Among US Medicaid enrollees in 11 states, the prevalence of
medication use for treatment of opioid use disorder increased from 2014 through 2018. The
pattern in other states requires further research.
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R ising US opioid overdose deaths underscore the need
for improved opioid use disorder (OUD) treatment.1

Medicaid is the largest financing source in the US for
OUD treatment,2 covering 38% of persons with OUD and more
in states that expanded Medicaid under the Affordable Care
Act (ACA).3 State Medicaid programs have made multiple policy
changes to improve use of medications for OUD including add-
ing coverage for methadone, loosening prior authorization re-
strictions for buprenorphine,4 and funding programs to im-
prove care coordination and boost initiation of medications for
OUD in emergency departments.5

Recent reports indicate increased use of medications for
OUD in the US with larger increases in Medicaid than among
patients who are commercially insured.6-8 Less is known about
whether increased use of medications for OUD was accompa-
nied by changes in care patterns associated with improved out-
comes. For example, there is little recent evidence on changes
in the duration of medication treatment, in services fre-
quently used in conjunction with medications for OUD such
as counseling and urine drug tests, or in coprescribing of other
medications such as benzodiazepines and opioids that may
pose risks.

Medicaid data may inform these patterns of care yet
there are no recent, large-scale studies of Medicaid due to a
lack of data. The purpose of this exploratory study was to
examine temporal changes and subgroup differences in use
of medications for OUD and in potential indicators of quality
of OUD treatment using Medicaid data from 2014 through
2018 from a sample of 11 states.

Methods
Data Sources
We obtained data from 11 states (Delaware, Kentucky,
Maryland, Maine, Michigan, North Carolina, Ohio, Pennysl-
vania, Virginia, West Virginia, and Wisconsin) participating in
the Medicaid Outcomes Distributed Research Network
(MODRN).9 These states accounted for 16.3 million (22%) Med-
icaid enrollees and included 6 of 10 states ranking highest in
overdose deaths.10 Universities in these 11 states obtained
claims and enrollment data for a census of enrollees directly
from their state’s Medicaid agency. Each university received
an exempt determination from their institutional review
board for this study, and, as such, did not require participant
consent. Following previously validated approaches,11 MODRN
developed a common data model with uniform structure and
data elements to which each participating university con-
verted its Medicaid data. A data coordinating center distrib-
uted an identical statistical software code to each university
to apply to its state’s Medicaid data. Each university returned
aggregate results to the data coordinating center for statisti-
cal analyses. This approach enabled standardized Medicaid
data analyses across states.

Study Population
We included all full-benefit Medicaid enrollees aged 12 through
64 years ever enrolled in Medicaid (and not dually eligible for

Medicare) in 1 of the 11 states from January 1, 2014, through
December, 31, 2018 (Table). We identified enrollees with OUD
diagnoses (using International Classification of Diseases, Ninth
Revision [ICD-9] codes 304.0x, 305.5x and ICD-10 codes
F11.xxx) recorded during an inpatient stay or a visit to an out-
patient facility or office following the National Quality Forum
(NQF)12 approach.

Outcomes
For each person-year of data for enrollees with OUD, we con-
structed an indicator of receipt of any medications for OUD dur-
ing the same calendar year as an OUD diagnosis, regardless of
timing of treatment relative to diagnosis. To measure use of
buprenorphine, buprenorphine-naloxone, and naltrexone, we
used prescription fills captured in retail pharmacy claims and/or
procedure codes for medication administration in office-
based settings or in licensed opioid treatment facilities (eAp-
pendix 1 in Supplement 1). We measured methadone using pro-
cedure codes recorded in opioid treatment facilities. We did
not include pharmacy claims for methadone, which were for
pain and not OUD treatment.

Among those receiving medications for OUD, we con-
structed several indicators potentially related to quality of care.
Few validated measures of OUD treatment quality exist13 and
what constitutes standard of care is subject to debate.14 We in-
cluded a NQF measure of continuity of medications for OUD12

and several measures used in prior studies.15,16 We restricted
the denominator for these measures to beneficiaries continu-
ously enrolled in Medicaid for 180 or more days after the in-
dex medication claim. NQF’s measure indicates whether in-
dividuals have at least 1 period of 180 days of continuous OUD
medications with no more than a 7-day gap during a 2-year ana-
lytic period.12 We determined days with OUD medications using
prescription fill dates and days’ supply from pharmacy claims,
and service begin and end dates for office- or facility-based ad-
ministration of buprenorphine or facility-based dispensing of
methadone. For injectable naltrexone, we determined treat-
ment days assuming a standard 28-day supply. eAppendix 2
in Supplement 1 provides details on treatment of overlapping
days supply and changes in treatment modality. We created 2
dichotomous indicators for whether patients had 1 or more

Key Points
Question Did treatment of opioid use disorder (OUD) among
Medicaid enrollees change from 2014 to 2018?

Findings In this exploratory serial cross-sectional study using data
from 1 024 301 Medicaid enrollees in 11 states, the prevalence of
medication treatment for OUD increased from 47.8% (138 918
of 290 638 enrollees with OUD) in 2014 to 57.1% (301 499 of
527 983) in 2018. There was substantial variation across and
within states in any use and continuity (for 180 days) of
medications for OUD by age, race/ethnicity, eligibility group,
behavioral health comorbidity, and rural vs urban residence.

Meaning From 2014 through 2018, use of medications for opioid
use disorder increased among Medicaid enrollees in 11 US states,
but the pattern in the other states is not known.
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claim for any urine drug test, and 1 or more claim for behav-
ioral health counseling (eg, alcohol or drug counseling, indi-
vidual psychotherapy) (eAppendices 3 and 4 in Supple-
ment 1). Using pharmacy claims, we created 2 indicators of use
of other controlled substances that are associated with in-
creased risk of overdose,17 including whether individuals re-
ceiving medications for OUD filled prescriptions for any opi-
oid analgesics not used for treatment of OUD or for any
benzodiazepines (eAppendices 5 and 6 in Supplement 1).16

Covariates
We constructed indicators for demographic and other charac-
teristics of enrollees diagnosed with OUD including age (12-
20, 21-34, 35-44, 45-54, and 55-64 years); sex (male/female);
and race/ethnicity (non-Hispanic White, non-Hispanic Black,
Hispanic, and other racial/ethnic group). Medicaid enrollees
reported racial/ethnic identity during the enrollment process
based on fixed categories. We included these indicators due
to prior evidence of racial/ethnic disparities in OUD
treatment.18,19 We included an indicator of rural or urban
residence, defined from residence zip codes using rural
urban commuting area codes.20 We created 5 standardized,
mutually exclusive eligibility groups on a person-year basis:

(1) pregnant women, (2) youth, (3) adults with disability-
related Medicaid eligibility, (4) adults newly eligible under
the ACA Medicaid expansion (hereafter, expansion), and
(5) traditionally eligible nondisabled adults (state eligibility
thresholds for these groups are in eTable 1 in Supplement 1).
We included indicators for any mental health condition and
any non-OUD substance use disorder diagnosis in the calen-
dar year (eTable 2 in Supplement 1).

Analyses
In this exploratory study, we reported unadjusted changes in
medications for OUD by state and overall by pooling data for
all 11 states. We compared changes in the 5 potential indica-
tors of quality of care from the 2014-2015 to 2017-2018 calen-
dar year periods. We used χ2 tests for state-level changes in
prevalence and random effects meta-analysis using metafor
package (2.4-0) in R (3.6.2) to generate 95% CIs and 90% pre-
diction intervals, the estimation and interpretation of which
is described below and in eAppendix 7 in Supplement 1.

We used a 2-stage procedure to assess mean population
differences in the likelihood of 2 outcomes by enrollee
characteristics: (1) receipt of any medications for OUD and
(2) receipt of continuous medications for OUD for 180 days. First,

Table. Characteristics of Medicaid Enrollees With Opioid Use Disorder

No. (%)

2014 2015 2016 2017 2018
Total, No.a 8 737 082 10 032 720 10 437 883 10 599 340 10 585 790

Total with OUD, No. 290 628 385 012 462 586 506 429 527 983

With OUD, % 3.3 3.8 4.4 4.8 5.0

Age, y

12-20 8921 (3.1) 9930 (2.6) 10 229 (2.2) 9319 (1.8) 8070 (1.5)

21-34 141 074 (48.5) 183 174 (47.6) 210 981 (45.6) 221 593 (43.8) 220 198 (41.7)

35-44 68 912 (23.7) 95 630 (24.8) 120 522 (26.1) 139 766 (27.6) 155 131 (29.4)

45-54 47 490 (16.3) 62 997 (16.4) 77 703 (16.8) 85 465 (16.9) 89 317 (16.9)

55-64 24 231 (8.3) 33 281 (8.6) 43 151 (9.3) 50 286 (9.9) 55 267 (10.5)

Sex

Female 156 862 (54.0) 202 433 (52.6) 240 409 (52.0) 260 500 (51.4) 270 489 (51.2)

Male 133 765 (46.0) 182 579 (47.4) 222 177 (48.0) 245 929 (48.6) 257 494 (48.8)

Race/ethnicity

Non-Hispanic White 220 709 (75.9) 293 380 (76.2) 351 510 (76.0) 385 197 (76.1) 402 043 (76.1)

Non-Hispanic Black 42 452 (14.6) 52 835 (13.7) 64 587 (14.0) 70 723 (14.0) 73 096 (13.8)

Hispanic 7701 (2.6) 10 310 (2.7) 13 019 (2.8) 14 244 (2.8) 15 388 (2.9)

Other/unknownb 19 766 (6.8) 28 487 (7.4) 33 470 (7.2) 36 265 (7.2) 37 456 (7.1)

Eligibility group

Nondisabled adults 112 267 (38.6) 105 764 (27.5) 117 878 (25.5) 126 364 (25.0) 130 298 (24.7)

Expansion adultsc 79 313 (27.3) 166 489 (43.2) 219 792 (47.5) 252 786 (49.9) 267 783 (50.7)

Disabled adults 71 045 (24.4) 80 282 (20.9) 85 759 (18.5) 87 963 (17.4) 92 170 (17.5)

Pregnant women 19 155 (6.6) 22 539 (5.9) 29 016 (6.3) 30 175 (6.0) 29 731 (5.6)

Youth 8848 (3.0) 9938 (2.6) 10 141 (2.2) 9141 (1.8) 8001 (1.5)

Any other substance use
disorderd

147 245 (50.7) 200 830 (52.2) 230 570 (49.8) 253 464 (50.0) 267 417 (50.6)

Any mental health
conditiond

182 727 (62.9) 241 825 (62.8) 288 552 (62.4) 315 463 (62.3) 330 995 (62.7)

Location of residence 289 515 383 801 461 330 505 155 526 730

Urban 218 757 (75.6) 286 055 (74.5) 342 801 (74.3) 374 247 (74.1) 387 053 (73.5)

Rural 70 758 (24.4) 97 746 (25.5) 118 529 (25.7) 130 908 (25.9) 139 677 (26.5)

Abbreviation: OUD, opioid use
disorder.
a Study includes all full-benefit,

nondual eligible Medicaid enrollees
aged 12 through 64 years with any
enrollment in the calendar year in
the 11 state Medicaid programs.

b Other includes Native Hawaiian,
Pacific Islander, American Indian,
Alaska Native, and Asian.

c Expansion adults are enrollees
newly eligible under the Affordable
Care Act in a Medicaid expansion
adopted during the study period.

d Mental health conditions and other
substance use disorders were
defined using any claim with 1 or
more International Classification of
Diseases, Ninth Revision (ICD-9) or
ICD-10 diagnosis codes listed in
eTable 2 in Supplement 1.
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we used log-binomial models to separately model adjusted
prevalence of each outcome in each state. Because some en-
rollees had multiple episodes of OUD treatment, we used gen-
eralized estimating equations (GEE)21 with an autoregressive
working correlation structure to account for the dependency
across multiple observations per individual. Models adjusted
for length of Medicaid enrollment (in months), and expan-
sion and traditionally eligible, nondisabled adults groups were
combined for statistical analyses. We excluded a small num-
ber of enrollees (<0.5%), whose urban or rural residence could
not be obtained, from the analyses. We limited analyses of OUD
medication continuity to individuals initiating medications for
OUD who were continuously enrolled in Medicaid for 180 or
more days after their index medication claim. Based on a uni-
form model specification, each state conducted individual-
level analyses using the SAS version 9.4 (SAS Institute Inc) with
the GENMOD procedure to estimate adjusted prevalence ra-
tios (PRs).

Second, we conducted random effects meta-analyses to
pool the 11 state-specific estimates of individual parameters
into global estimates adopting methods validated in similar
settings.22,23 We estimated global mean effects by averaging
the individual model estimates from states weighted by the
inverse of their variances, accounting for differences in popu-
lation size. Using the Hartung-Knapp-Sidik-Jonkman
method, we estimated between-state variances due to poten-
tial heterogeneity across states to construct valid confidence
intervals.24,25 We used between-state variability (τ2), I2, and
the Cochran Q statistic to measure and test the statistical sig-
nificance of between-state heterogeneity in our estimates.
We reported 2-sided P values associated with the significance
of the mean (ie, global) effects across states and their corre-
sponding 95% CIs, using a significance threshold of .05. To
overcome the limitations of the above-mentioned measures
of heterogeneity in random effects meta-analyses (eg, 95%
CIs are highly dependent on the number of states contribut-
ing estimates), we also reported 90% prediction intervals.26

Prediction intervals convey state-to-state variability, denot-

ing the range within which prevalence ratios would fall for
90% of states if a different sample of states were drawn. We
described the calculation of the prediction interval in eAp-
pendix 7 in Supplement 1. Full results from meta-analyses
were reported in eTable 3 and eTable 4 in Supplement 1. We
completed meta-analyses in R (3.6.2) using package metafor
(2.4-0). Per the terms of state agreements, states-level results
were deidentified for presentation.

We conducted additional unadjusted exploratory analy-
ses to assess trends by population subgroup and treatment
modality and examined the sensitivity of our findings to
measurement specifications. First, because diagnosis codes for
OUD have limited sensitivity in claims data, 27,28 we con-
structed an alternative measure for use of medications for OUD
regardless of OUD diagnosis. Second, to explore the associa-
tion between Medicaid expansion and changes in OUD treat-
ment, we stratified outcomes by traditionally eligible vs ex-
pansion enrollees. Third, we reported trends in use of specific
medications (buprenorphine, naltrexone, methadone).

Results
Characteristics of Study Population
This study included 1 024 301 enrollees diagnosed with OUD
in 11 state Medicaid programs. The prevalence of OUD diag-
nosis among nondual Medicaid enrollees aged 12 through 64
years in these 11 states increased from 3.3% (290 628 of
8 737 082) in 2014 to 5.0% (527 983 of 10 585 790) in 2018
(Table). Among enrollees with OUD, the share of those aged
35 years or older grew over the study period (48.3% to 56.8%).
Females made up 51.2% to 54.0%, depending on the year, and
non-Hispanic White enrollees accounted for 75.9% to 76.2%
of those with OUD. Pregnant women made up 5.6% to 6.6%
of enrollees with OUD, depending on the year. The share of en-
rollees with OUD enrolled in Medicaid due to the ACA expan-
sion grew from 27.3% in 2014 to 50.7% in 2018. Enrollees in
rural areas made up 24.4% to 26.5% of those with OUD.

Figure 1. Unadjusted Percent of Enrollees Diagnosed With Opioid Use Disorder (OUD)
Who Received Any Medications for OUD, 2014-2018
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Year

Individual states
All 11 states

2014

290 628
138 918

8 737 082

2015

385 012
182 932

10 032 720

2016

462 586
223 641

10 437 883

2017

506 429
266 723

10 599 340

2018

527 983
301 499

10 585 790

With OUD
With medications for OUD
Total

States included are Delaware,
Kentucky, Maine, Maryland,
Michigan, North Carolina, Ohio,
Pennsylvania, Virginia, West Virginia,
and Wisconsin. Medications for OUD
are defined as using pharmacy and
medical claims for US Food and Drug
Administration–approved
medications for OUD including
buprenorphine, methadone, and
naltrexone. The denominator
includes full-benefit Medicaid
enrollees aged 12 through 64 years
diagnosed with OUD in the calendar
year. Unadjusted state-level trends in
medications for OUD shown
separately. Combined prevalence of
medications for OUD were obtained
by summing the numerators and
denominators across 11 states.

Use of Medications for Treatment of Opioid Use Disorder Among US Medicaid Enrollees in 11 States, 2014-2018 Original Investigation Research

jama.com (Reprinted) JAMA July 13, 2021 Volume 326, Number 2 157

© 2021 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by a West Virginia University Library User  on 04/24/2023

https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2021.7374?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2021.7374
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2021.7374?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2021.7374
http://www.jama.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2021.7374


Figure 2. Unadjusted Changes in Potential Indicators of Good Quality of Care for Enrollees Receiving Medications for Opioid Use Disorder (OUD),
2014-2015 to 2017-2018
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Pooled estimate

Any behavioral health counselingB

–1.0 0.05 0.1 0.150
Absolute change in prevalence
–0.05

2014-2015

No./total Prevalence

2017-2018

No./total PrevalenceState
Prevalence difference
(95% CI)

6278/6511 14 356/15 6020.96 0.92I –0.04 (–0.05 to –0.04)
8467/8741 15 946/16 4880.97 0.97K 0.00 (–0.01 to 0.00)
8447/8864 12 906/13 5190.95 0.95C 0.00 (0.00 to 0.01)
4437/4605 7180/74320.96 0.97F 0.00 (0.00 to 0.01)
10 238/12 454 20 715/24 8060.82 0.84D 0.01 (0.00 to 0.02)
4709/6199 5017/64330.76 0.78H 0.02 (0.01 to 0.03)
16 615/17 541 32 876/33 7600.95 0.97J 0.03 (0.02 to 0.03)
22 093/30 095 48 080/62 6880.73 0.77E 0.03 (0.03 to 0.04)
32 622/34 851 61 007/62 7150.94 0.97B 0.04 (0.03 to 0.04)
21 870/32 133 33 182/46 1990.68 0.72G 0.04 (0.03 to 0.04)
2490/3268 7300/85620.76 0.85A 0.09 (0.07 to 0.11)

138 266/165 262 258 565/298 2040.84 0.87Total
90% prediction interval: (–0.04 to 0.08)

0.02 (0.00 to 0.04)
Pooled estimate

Any urine drug screenC

See figure 1 for included states. Denominators for all measures include enrollees
diagnosed with OUD who initiated medications for OUD (with buprenorphine,
methadone, or naltrexone) who had at least 6 months of continuous enrollment
in Medicaid after their index claim for medications for OUD. Two-year
timeframes shown for all measures. State-level prevalence (data points) and
prevalence differences are displayed (error bars). Random effects

meta-analyses were used to estimate global prevalence differences for each
measure across the 11 states, along with 95% CIs (diamond) and 90%
prediction intervals (error bars). Prediction intervals denote the range within
which prevalence differences would fall for 90% of US states were a different
set of states to be drawn. Prediction intervals estimate the between-state
variability of the true prevalence differences of state populations.
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Between 49.8% and 52.2% of enrollees with OUD, depending
on the year, had diagnoses of other substance use disorders,
and 62.3% to 62.9% had diagnosed mental health conditions.

Medications for OUD
The number of Medicaid enrollees in these 11 states receiving
medications for OUD increased from 138 918 in 2014 to 301 499
in 2018 (Figure 1). Even with the increase in the prevalence of
OUD among Medicaid enrollees in these states, the overall share
of enrollees with OUD receiving medication treatment in-
creased from 47.8% to 57.1%, albeit with substantial variation
across states. The overall increase in medications for OUD was
driven by increases in use of buprenorphine and naltrexone;
the share of enrollees diagnosed with OUD receiving metha-
done decreased (eFigure 1 in Supplement 1). Newly eligible ex-

pansion enrollees accounted for a majority of Medicaid en-
rollees receiving medications for OUD in 2018 (51.3% [15 903
of 301 499]) (eFigure 2 in Supplement). Sensitivity analyses in-
dicated that trends in use of medications for OUD were simi-
lar when the numerator was not limited to those with an OUD
diagnosis (eFigure 3 in Supplement 1).

Potential Indicators of Quality of Care
There were several changes in potential quality of care indica-
tors from the 2014-2015 to 2017-2018 periods (Figure 2). In the
11 states, the overall percent of enrollees receiving 180 days of
continuous medications for OUD did not significantly change
during the period (−0.01 prevalence difference, 95% CI, −0.03
to 0.02) with variability in trend by state (90% prediction inter-
val, −0.08 to 0.06). Receipt of at least 1 urine drug test among

Figure 3. Unadjusted Changes in Potential Indicators of Poor Quality of Care for Enrollees Receiving Medications for Opioid Use Disorder (OUD),
2014-2015 to 2017-2018

–0.3 –0.05–0.1–0.15 0
Absolute change in prevalence

–0.2–0.25

2014-2015

No./total Prevalence

2017-2018

No./total PrevalenceState
Prevalence difference
(95% CI)

6099/8741 7649/16 4880.70 0.46K –0.23 (–0.25 to –0.22)
20 302/34 851 22 491/62 7150.58 0.36B –0.22 (–0.23 to –0.22)
14 746/30 095 17 099/62 6880.49 0.27E –0.22 (–0.22 to –0.21)
2111/4605 1820/74320.46 0.24F –0.21 (–0.23 to –0.20)
8704/12 454 12 071/24 8060.70 0.49D –0.21 (–0.22 to –0.20)
2832/6199 1591/64330.46 0.25H –0.21 (–0.23 to –0.19)
3169/6511 4422/15 6020.49 0.28I –0.20 (–0.22 to –0.19)
1831/3268 4422/15 6020.56 0.38A –0.18 (–0.20 to –0.16)
8518/17 541 11 045/33 7600.49 0.33J –0.16 (–0.17 to –0.15)
17 807/32 133 18 763/46 1990.55 0.41G –0.15 (–0.16 to –0.14)
6936/8864 9059/13 5190.78 0.67C –0.11 (–0.12 to –0.10)

93 055/165 262 109 278/298 2040.56 0.37Total
90% prediction interval: (–0.26 to –0.12)

–0.19 (–0.22 to –0.17)
Pooled estimate

Any opioid analgesic fillA

–0.25 –0.15 –0.05–0.1 0
Absolute change in prevalence
–0.2

2014-2015

No./total Prevalence

2017-2018

No./total PrevalenceState
Prevalence difference
(95% CI)

1647/3268 2636/85620.50 0.31A –0.20 (–0.22 to –0.18)
12 005/30 095 13 615/62 6880.40 0.22E –0.18 (–0.19 to –0.18)
5028/17 541 4660/33 7600.29 0.14J –0.15 (–0.16 to –0.14)
3478/8741 4179/16 4880.40 0.25K –0.14 (–0.16 to –0.13)
5956/12 454 9078/24 8060.48 0.37D –0.11 (–0.12 to –0.10)
3329/8864 3599/13 5190.38 0.27C –0.11 (–0.12 to –0.10)
1791/6199 1263/64330.29 0.20H –0.09 (–0.11 to –0.08)
959/4605 936/74320.21 0.13F –0.08 (–0.10 to –0.07)
9247/34 851 11 505/62 7150.27 0.18B –0.08 (–0.09 to –0.08)
1612/6511 2820/15 6020.25 0.18I –0.07 (–0.08 to –0.05)
10 306/32 133 12 325/46 1990.32 0.27G –0.05 (–0.06 to –0.05)

96 309/165 262 66 616/298 2040.33 0.22Total
90% prediction interval: (–0.20 to –0.03)

–0.12 (–0.15 to –0.08)
Pooled estimate

Any benzodiazepine fillB

See Figure 1 for included states. Denominators for all measures include enrollees
diagnosed with OUD who initiated medications for OUD (with buprenorphine,
methadone, or naltrexone) who had at least 6 months of continuous enrollment
in Medicaid after their index claim for medications for OUD. Two-year
timeframes shown for all measures. State-level prevalence (data points) and
prevalence differences (error bars) are displayed. Random effects

meta-analyses were used to estimate global prevalence differences for each
measure across the 11 states, along with 95% CIs (diamond) and 90%
prediction intervals (error bars). Prediction intervals denote the range within
which prevalence differences would fall for 90% of US states were a different
set of states to be drawn. Prediction intervals estimate the between-state
variability of the true prevalence differences of state populations.

Use of Medications for Treatment of Opioid Use Disorder Among US Medicaid Enrollees in 11 States, 2014-2018 Original Investigation Research

jama.com (Reprinted) JAMA July 13, 2021 Volume 326, Number 2 159

© 2021 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by a West Virginia University Library User  on 04/24/2023

https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2021.7374?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2021.7374
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2021.7374?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2021.7374
http://www.jama.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2021.7374


enrollees using medications for OUD increased (prevalence dif-
ference, 0.02; 95% CI, 0.00 to 0.04; 90% prediction interval,
−0.04 to 0.08). There was marked variability across states in the
level and trend in use of behavioral health counseling for those
receiving medications for OUD. All 11 states experienced de-
creases in use of opioid analgesics and benzodiazepines among
those receiving medications for OUD, although the magnitude
of the reduction varied by state (Figure 3).

Enrollee Characteristics Associated With Receipt
of Medications for OUD
Figure 4 shows the results from random effects meta-
analysis for receiving any medications for OUD. Cochran Q tests
were significant (P < .05) for all model coefficients, with I2 rang-

ing from 75.1 to 99.8, indicating heterogeneity in estimated
prevalence ratios across states (full results are in eTable 3 in
Supplement 1). There were significant differences in use of
medications for OUD based on age. Non-Hispanic Black en-
rollees with OUD had lower use of medications for OUD than
did White enrollees (global PR, 0.72; 95% CI, 0.64-0.81;
P < .001; 90% prediction interval, 0.52-1.00). Compared with
nondisabled adults, disabled enrollees were less likely to use
medications for OUD (global PR, 0.91; 95% CI, 0.86-0.97;
P = .008; 90% prediction interval, 0.77-1.08), whereas preg-
nant women had greater use of medications for OUD (global
PR, 1.18; 95% CI, 1.11-1.25; P < .001; 90% prediction interval,
1.01-1.38). There were no statistically significant differences
between enrollees with rural vs urban residence (global PR,

Figure 4. Random Effects Meta-analysis Estimates for Receiving Any Medications for OUD Adjusted for Enrollee Characteristics

0.6 21
Adjusted prevalence ratio (95% CI)

No. of patients with
medication for opioid
use disorder/total
No. of patientsSource

Age, y

90%
Prediction
interval

Adjusted prevalence
ratio (95% CI)

75071/205753 1 [Reference]55-64
9958/46331 0.83 (0.77-0.89)12-20 (0.69-0.98)

Sex
595387/1127980 1 [Reference]Female
515516/1038550 1.00 (0.99-1.01)Male (0.97-1.03)

Region
823299/1608913 1 [Reference]Urban
287604/557618 1.00 (0.95-1.05)Rural (0.87-1.15)

542246/973947 1.26 (1.21-1.30)21-34 (1.15-1.37)
321969/578424 1.23 (1.20-1.25)35-44 (1.16-1.29)
161659/362076 0.98 (0.94-1.03)45-54 (0.87-1.12)

Race/ethnicity
896050/1647621 1 [Reference]Non-Hispanic White
28063/60510 1.02 (0.96-1.09)Hispanic (0.86-1.21)
120084/303401 0.72 (0.64-0.81)Non-Hispanic Black (0.52-1.00)

Eligibility group
858550/1574356 1 [Reference]Nondisabled adults and expansion adultsb

9985/45925 0.80 (0.73-0.86)Children (0.65-0.97)
167477/415974 0.91 (0.86-0.97)Disabled adults (0.77-1.08)

Substance use disorder
580026/1069843 1 [Reference]No
530877/1096688 0.99 (0.97-1.01)Yes (0.94-1.05)

Mental health condition
438576/810708 1 [Reference]No
672327/1355823 0.98 (0.97-1.00)Yes (0.95-1.03)

74891/130276 1.18 (1.11-1.25)Pregnant women (1.01-1.38)

66706/154999 1.08 (1.04-1.12)Non-Hispanic othera (0.99-1.19)

Year
138483/289515 1 [Reference]2014
182392/383801 0.90 (0.87-0.93)2015 (0.82-0.99)
223069/461330 0.96 (0.93-0.99)2016 (0.87-1.05)
266098/505155 1.06 (1.02-1.10)2017 (0.96-1.18)
300861/526730 1.20 (1.14-1.27)2018 (1.03-1.41)

See Figure 1 legend for included states. Numbers correspond to person-year
observations in each subgroup. Adjusted prevalence ratios (log scale) were
estimated from random effects meta-analysis. Data points and error bars
represent the global prevalence ratios and 95% CIs of the global prevalence
ratios across states. The lightly shaded bars represent 90% prediction intervals,
which denote the range within which prevalence ratios would fall for 90% of
states were a different set of states to be drawn. The prediction intervals

estimate the between-state variability of the true prevalence ratios of the state
populations.
a Other includes Native Hawaiian, Pacific Islander, American Indian, Alaska

Native, and Asian.
b Expansion adults are enrollees newly eligible under the Affordable Care Act in

a Medicaid expansion adopted in 2014 and 2015.
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1.00; 95% CI, 0.95-1.05; P = .99; 90% prediction interval, 0.87-
1.15). Enrollees with mental health conditions had lower use
of medications for OUD (global PR, 0.98; 95% CI, 0.97-1.00;
P = .04; 90% prediction interval, 0.95-1.03).

Enrollee Characteristics Associated With Continuity
of Medications for OUD for 180 Days
Figure 5 shows the results from random effects meta-
analysis for medication continuity. Cochran Q tests were sig-
nificant (P < .05), with I2 ranging from 55.3 to 99.2, for all model
coefficients except for the 12 through 20 age range, indicat-
ing heterogeneity across states (eTable 4 in Supplement 1).
There were significant differences by age in medication con-
tinuity for 180 days. Males were less likely than females to have
continuity (PR, 0.96; 95% CI, 0.95-0.98; P < .001, 90% pre-
diction interval, 0.92-1.01). Non-Hispanic Black enrollees were

less likely to have continuity (PR, 0.89; 95% CI, 0.84-0.95;
P = .002, 90% prediction interval, 0.76-1.05). Compared with
other Medicaid-eligible adults, pregnant women were more
likely to have OUD medication continuity (PR, 1.14; 95% CI, 1.10-
1.17; P < .001, 90% prediction interval, 1.06-1.22). Both co-
morbid other substance use disorders and mental health con-
ditions were associated with lower OUD medication continuity
(PR, 0.93; 95% CI, 0.91-0.95; P < .001; 90% prediction inter-
val, 0.88-0.98 and PR, 0.97; 95% CI, 0.96-0.98; P < .001; 90%
prediction interval, 0.94-1.01; respectively).

Discussion
Drawing on data from 11 state Medicaid programs participat-
ing in a distributed research network, this study reported

Figure 5. Random Effects Meta-analysis Estimates for Continuity of Medications for OUD for 180 Days Adjusted for Enrollee Characteristics

0.7 21
Adjusted prevalence ratio (95% CI)

No. with continuity/
No. totalSource

Age, y

90%
Prediction
interval

Adjusted prevalence
ratio (95% CI)

33719/50307 1 [Reference]55-64
4685/12795 0.79 (0.76-0.82)12-20 (0.73-0.87)

Sex
301377/504249 1 [Reference]Female
223290/425 236 0.96 (0.95-0.98)Male (0.92-1.01)

Region
384678/683440 1 [Reference]Urban
139989/246045 1.01 (0.98-1.04)Rural (0.93-1.10)

263505/492142 0.98 (0.96-1.01)21-34 (0.93-1.04)
142470/244892 1.05 (1.03-1.06)35-44 (1.02-1.07)
80288/129349 1.07 (1.05-1.10)45-54 (1.01-1.14)

Race/ethnicity
425011/752707 1 [Reference]Non-Hispanic White
11775/22066 1.02 (0.99-1.05)Hispanic (0.94-1.10)
58370/99129 0.89 (0.84-0.95)Non-Hispanic Black (0.76-1.05)

Eligibility group
393322/712355 1 [Reference]Nondisabled adults and expansion adultsb

2342/7831 0.85 (0.79-0.91)Children (0.72-1.00)
88841/143086 1.02 (0.97-1.06)Disabled adults (0.91-1.14)

Substance use disorder
306049/477561 1 [Reference]No
218618/451924 0.93 (0.91-0.95)Yes (0.88-0.98)

Mental health condition
215656/360618 1 [Reference]No
309011/568867 0.97 (0.96-0.98)Yes (0.94-1.01)

40162/66213 1.14 (1.10-1.17)Pregnant women (1.06-1.22)

29511/55583 1.03 (0.99-1.07)Non-Hispanic othera (0.93-1.15)

Year
96135/164795 1 [Reference]2014-2015
118771/211248 0.97 (0.95-0.99)2015-2016 (0.92-1.03)
143000/255910 0.99 (0.97-1.01)2016-2017 (0.93-1.05)
166761/297532 1.04 (1.01-1.08)2017-2018 (0.95-1.14)

See Figure 1 legend for the included states. Numbers correspond to
person-period observations, where a period can be up to 2 years long, in each
subgroup. Adjusted prevalence ratios (log scale) were estimated from random
effects meta-analysis. Data markers and error bars represent the global
prevalence ratios and 95% CIs of the global prevalence ratios across states. The
lightly shaded bars correspond to the 90% prediction intervals that denote the
range within which prevalence ratios would fall for 90% of states were a

different set of states to be drawn. The prediction intervals estimate the
between-state variability of the true prevalence ratios of the state populations.
a Other includes Native Hawaiian, Pacific Islander, American Indian, Alaska

Native, and Asian.
b Expansion adults are enrollees newly eligible under the Affordable Care Act in

a Medicaid expansion adopted in 2014 and 2015.
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substantial improvements in use of medications for OUD from
2014 to 2018. Yet there were important gaps in treatment along
with substantial variability across states.

Several factors may explain increased use of medications
for OUD in these 11 states. Some states broadened coverage of
and loosened restrictions on medications for OUD.4 In-
creased rates of treatment may reflect states’ use of federal
funds to enhance treatment capacity.29 Reduced stigma may
have contributed to increased treatment.30 Improved under-
standing of factors driving increased use of medications for
OUD is crucial to closing remaining treatment gaps. In these
11 states in 2018, 43% of Medicaid enrollees diagnosed with
OUD did not receive medication treatment, results that are con-
sistent with those reported from other data sources31 with the
advantage of more timely data. Whether state-level variabil-
ity in use of medications for OUD was due to differences in
policy requires further study.

The sizeable increase observed in the number of Medic-
aid enrollees with OUD may have been due in part to the ACA
expanding Medicaid coverage. Eight of 11 states expanded Med-
icaid during the study period, 2 others expanded after 2018
(with retroactive eligibility to mid-2018 for 1 state), and a third
adopted a non-ACA expansion. By 2018, 50.7% of enrollees
with OUD in these 11 states were eligible via ACA Medicaid ex-
pansion. These findings build on prior work32,33 pointing to the
importance of the ACA for increasing access to care for low-
income persons with OUD.

Validated quality measures for medications for OUD are
lacking, and treatment guidelines may issue conflicting rec-
ommendations on optimal components of medication treat-
ment for OUD.34-36 Although this study reported higher rates
of continuity of medications for OUD than in prior claims-
based studies,15,19 in the 2017-2018 period, overall only
56.0% of enrollees in these 11 states received 180 days of
medications for OUD with variation across states. Among
Medicaid enrollees receiving medications for OUD, there
was an increase in behavioral health counseling and reduc-
tions in prescription opioid and benzodiazepine fills, indica-
tors routinely tracked by some Medicaid programs and
reported in prior studies.15,16 Recent evidence should inform
development and validation of new quality indicators for
medication treatment of OUD with the strongest likelihood
of improving outcomes.14

Several enrollee characteristics were associated with
treatment with OUD medications in Medicaid. The prediction
intervals for some of these estimated associations point to
substantial state to state variability in these subgroup differ-
ences. Non-Hispanic Black enrollees had substantially lower
rates of any medications for OUD compared with White
enrollees. These racial disparities in OUD treatment have

been reported by other studies18,37 and warrant focused
attention by health systems and policy makers.38 Urban-rural
differences in medications for OUD were inconsistent across
states. Although prior studies documented lower access in
rural areas to clinicians delivering medications for OUD,39

higher rates of treatment in rural areas in some states may
have reflected greater availability of these services.40 Higher
rates of initiation and continuity of medications for OUD
among pregnant women relative to other eligibility groups
may have been due to increased health system contact and
prenatal screening for substance use disorders.

Limitations
This exploratory study has several limitations. First, OUD di-
agnosis codes in claims have limited sensitivity and
specificity.27,28 This study may have underestimated the preva-
lence of OUD if diagnoses were only coded when individuals
were in active treatment. Alternatively, to the extent that cli-
nicians applied an OUD diagnosis to patients with chronic opi-
oid use who did not meet diagnostic criteria for OUD, this study
may have overestimated prevalence. Sensitivity analyses sup-
port the conclusion that use of OUD medications increased,
even if true rates of treatment are challenging to measure in
claims. Second, claims contain limited or no information on
illness severity or patient preferences that may confound some
of the observed associations. Third, study data did not cap-
ture OUD treatment not paid for by Medicaid. Two of the 11
states did not cover methadone in Medicaid during the study
period, possibly resulting in an underestimate of treatment
rates in those states. Fourth, the supply of clinicians and fa-
cilities delivering medications for OUD may explain much of
the observed variation; however, a full examination of clini-
cian supply was beyond the scope of this study. Fifth, the 11
states in this analysis are geographically concentrated, in-
clude many with high overdose death rates, and were more
likely to have expanded Medicaid under the ACA. Thus, study
findings may not generalize to other state Medicaid pro-
grams. Sixth, this study used data from 2014 through 2018 and
given the dynamic nature of the opioid use epidemic and the
influence of the COVID-19 pandemic on opioid use and avail-
ability of OUD treatment, it is uncertain whether and how the
findings from this study are applicable in 2021.

Conclusions
Among US Medicaid enrollees in 11 states, the prevalence of
medication use for treatment of opioid use disorder in-
creased from 2014 through 2018. The pattern in the other states
requires further research.
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