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Abstract

Key Points

IMPORTANCE Although clinical trials demonstrate the superior effectiveness of medication for
opioid use disorder (MOUD) compared with nonpharmacologic treatment, national data on the
comparative effectiveness of real-world treatment pathways are lacking.

Question What is the real-world
effectiveness of different treatment
pathways for opioid use disorder?
Findings In this comparative

OBJECTIVE To examine associations between opioid use disorder (OUD) treatment pathways and

effectiveness research study of 40 885

overdose and opioid-related acute care use as proxies for OUD recurrence.

adults with opioid use disorder that
compared 6 different treatment

DESIGN, SETTING, AND PARTICIPANTS This retrospective comparative effectiveness research

pathways, only treatment with

study assessed deidentified claims from the OptumLabs Data Warehouse from individuals aged 16

buprenorphine or methadone was

years or older with OUD and commercial or Medicare Advantage coverage. Opioid use disorder was

associated with reduced risk of

identified based on 1 or more inpatient or 2 or more outpatient claims for OUD diagnosis codes within

overdose and serious opioid-related

3 months of each other; 1 or more claims for OUD plus diagnosis codes for opioid-related overdose,

acute care use compared with no

injection-related infection, or inpatient detoxification or residential services; or MOUD claims

treatment during 3 and 12 months of

between January 1, 2015, and September 30, 2017. Data analysis was performed from April 1, 2018,

follow-up.

to June 30, 2019.

Meaning Methadone and
buprenorphine were associated with

EXPOSURES One of 6 mutually exclusive treatment pathways, including (1) no treatment, (2)
inpatient detoxification or residential services, (3) intensive behavioral health, (4) buprenorphine or
methadone, (5) naltrexone, and (6) nonintensive behavioral health.

reduced overdose and opioid-related
morbidity compared with opioid
antagonist therapy, inpatient treatment,
or intensive outpatient behavioral

MAIN OUTCOMES AND MEASURES Opioid-related overdose or serious acute care use during 3 and
12 months after initial treatment.

interventions and may be used as firstline treatments for opioid use disorder.

RESULTS A total of 40 885 individuals with OUD (mean [SD] age, 47.73 [17.25] years; 22 172 [54.2%]
male; 30 332 [74.2%] white) were identified. For OUD treatment, 24 258 (59.3%) received
nonintensive behavioral health, 6455 (15.8%) received inpatient detoxification or residential
services, 5123 (12.5%) received MOUD treatment with buprenorphine or methadone, 1970 (4.8%)
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received intensive behavioral health, and 963 (2.4%) received MOUD treatment with naltrexone.
During 3-month follow-up, 707 participants (1.7%) experienced an overdose, and 773 (1.9%) had
serious opioid-related acute care use. Only treatment with buprenorphine or methadone was
associated with a reduced risk of overdose during 3-month (adjusted hazard ratio [AHR], 0.24; 95%
CI, 0.14-0.41) and 12-month (AHR, 0.41; 95% CI, 0.31-0.55) follow-up. Treatment with buprenorphine
or methadone was also associated with reduction in serious opioid-related acute care use during
3-month (AHR, 0.68; 95% CI, 0.47-0.99) and 12-month (AHR, 0.74; 95% CI, 0.58-0.95) follow-up.
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Abstract (continued)

CONCLUSIONS AND RELEVANCE Treatment with buprenorphine or methadone was associated
with reductions in overdose and serious opioid-related acute care use compared with other
treatments. Strategies to address the underuse of MOUD are needed.
JAMA Network Open. 2020;3(2):e1920622. doi:10.1001/jamanetworkopen.2019.20622

Introduction
The increasing burden of opioid use disorder (OUD) has resulted in increased opioid-related
morbidity and mortality, with 47 600 overdose deaths in 2017 alone.1-3 From 2002 to 2012,
hospitalization costs attributable to opioid-related overdose increased by more than $700 million
annually.4 Associated health complications, such as hepatitis C infection, HIV infection, and serious
injection-related infections, are also increasing.5-7 In addition, as rates of opioid-related death have
increased despite decreases in prescription opioid supply, there is an increasing recognition that
greater attention must be paid to improving access to effective OUD treatment.8,9
Medication for opioid use disorder (MOUD) is effective and improves mortality, treatment
retention, and remission, but most people with OUD remain untreated.10-15 Many parts of the United
States lack access to buprenorphine prescribers, and only a few addiction treatment programs offer
all forms of MOUD.16-18 This lack of access has resulted in a treatment gap of an estimated 1 million
people with OUD untreated with MOUD annually.19
Nationally representative, comparative effectiveness studies of MOUD compared with
nonpharmacologic treatment are limited. One prior study12 compared MOUD with psychosocial
treatments but was limited to a Massachusetts Medicaid population. Studies20-23 examining OUD
treatment among nationally representative populations have examined trends in MOUD initiation,
patterns of OUD treatment, and effectiveness of different types of MOUD at reducing overdose using
Medicaid and commercial claims data. However, none of those studies20-23 compared the
effectiveness of MOUD with nonpharmacologic treatments in a national sample. Despite better
access to medical care, only a few commercially insured patients are treated with MOUD, and
psychosocial-only treatments continue to be common, suggesting that greater understanding of the
comparative effectiveness of these different treatments is needed.21
In this study, we used a large, nationally representative database of commercially insured and
Medicare Advantage (MA) individuals to evaluate the effectiveness of MOUD compared with
nonpharmacologic treatment. This retrospective comparative effectiveness study was designed to
inform treatment decisions made by policy makers, insurers, practitioners, and patients.

Methods
We conducted a comparative effectiveness research study using the OptumLabs Data Warehouse,
which includes medical, behavioral health, and pharmacy claims for commercial and MA enrollees.24
The database represents a diverse mixture of ages, races/ethnicities, and geographic regions across
the United States. Our analysis used deidentified administrative claims data. The window for
identification of OUD for this study was January 1, 2015, to September 30, 2017. The study used
claims data from October 3, 2014, to December 31, 2017, to allow for a 90-day period to ensure a
nonopioid clean period and a minimum of 90 days of follow-up for all individuals with diagnosed
OUD. Data analysis was performed from April 1, 2018, to June 30, 2019. Because this study involved
analysis of preexisting, deidentified data, the Chesapeake Institutional Review Board deemed it
exempt from institutional review board approval. This study followed the International Society for
Pharmacoeconomics and Outcomes Research (ISPOR) reporting guideline.25
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Cohort Selection
We defined OUD as 1 or more inpatient or 2 or more outpatient claims for International Classification
of Diseases, Ninth Revision (ICD-9) or International Statistical Classification of Diseases and Related
Health Problems, Tenth Revision (ICD-10) diagnosis codes for opioid dependence that occurred within
3 months of each other; 1 or more claims for diagnosis codes for opioid dependence, opioid use, or
opioid abuse plus diagnosis codes for an encounter related to opioid overdose or an injection-related
infection, opioid-related inpatient detoxification or residential services; or claims for MOUD or
detoxification (eFigure 1 in the Supplement). Cohort inclusion required presence of OUD and age of
16 years or older; commercial or MA medical, pharmacy, and behavioral coverage; and continuous
enrollment for 3 months before and after OUD treatment initiation date. For those in the no
treatment group, a treatment initiation index date was selected at random that matched the treated
groups (eAppendix 1 in the Supplement).

Treatment Pathways
We examined treatments received in the 3 months after OUD diagnosis during the first 90 days after
cohort entry to identify patterns of treatment (eFigure 2 in the Supplement). We categorized
individuals into 1 of 6 mutually exclusive pathway designations based on initial treatment: (1) no
treatment, (2) inpatient detoxification or residential services, (3) intensive behavioral health
(intensive outpatient or partial hospitalization), (4) buprenorphine or methadone, (5) naltrexone,
and (6) only nonintensive behavioral health (outpatient counseling) (eAppendix 2 in the
Supplement). In addition, we examined mean duration of MOUD treatment in days.
Classification of treatment pathways was informed by detailed exploration of the sequence of
treatment modalities provided to patients using medical and pharmacy claims (eFigure 3 in the
Supplement). For this study, consistent with an intent-to-treat design, patients were assigned to the
initial treatment received.

Outcomes
Our primary outcomes were overdose or serious opioid-related acute care use, defined as an
emergency department or hospitalization with a primary opioid diagnosis code. Overdose was
identified based on diagnosis codes from claims for health care encounters. These encounters may
include both fatal and nonfatal overdose (lack of mortality data preclude that determination). For
actively treated individuals, the index date was the date of first treatment. For untreated individuals,
the index date was set randomly based on the distribution of time to first treatment among actively
treated individuals. Risk for adverse outcomes started 1 day after the index date; however, because
the time sequence for adverse events that occurred during an initial inpatient treatment could not be
reliably established, risk of adverse outcomes started 1 day after inpatient discharge. Time to event
was calculated as (event date – index date + 1), which is consistent with an intent-to-treat analysis for
all treatment pathways. Individuals were censored at the earlier outcome, health plan disenrollment,
or 12 months. We selected overdose and opioid-related acute care use as negative clinical outcomes,
which likely indicate recurrence of OUD. These outcomes may underestimate the prevalence of OUD
recurrence because they represent severe consequences of ongoing use.
A secondary outcome was admission to inpatient detoxification or readmission for those who
initiated treatment with inpatient detoxification or residential services. All outcomes were evaluated
for 3 months and 12 months after treatment initiation. In the absence of an event, patients were
followed up until the earliest date of health plan disenrollment or end of the respective period.

Statistical Analysis
We used Cox proportional hazards regression models to estimate the hazard ratios (HRs) for primary
and secondary outcomes, adjusting for age, sex, race/ethnicity, insurance type, baseline cost rank,
mental health and medical comorbidities, and injection-related infections or overdose at study
inclusion. For medical comorbidities, we used a modified Elixhauser index that excluded mental
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health subcomponents because they were classified separately.26 All analyses were conducted using
an intent-to-treat approach that attributed patient outcomes to their initial treatment category. We
conducted a subanalysis of patients who received methadone or buprenorphine, stratifying by
duration of MOUD treatment as 1 to 30 days, 31 to 180 days, or more than 180 days.
For the secondary outcome of admission to inpatient detoxification, we conducted a
subanalysis in which patients in the no treatment and nonintensive behavioral health groups were
removed from the sample. These 2 treatment pathways were, by definition, required to not have any
treatment (no treatment group) or any treatment other than outpatient behavioral health treatment
(nonintensive behavioral health group) in the first 3 months of follow-up, which made them
systematically different from the other pathways evaluated for this outcome.
Analysis of survival for all outcomes was performed using unadjusted Kaplan-Meier curves and
adjusted Cox proportional hazards regression (PHREG procedure, SAS Enterprise Guide, version 7.13
[SAS Institute Inc]) under both 3-month and 12-month time windows to examine potential
survivorship bias and informative censoring. For the unadjusted analysis, the log-rank test is
reported; 95% Wald CIs are reported for the adjusted HRs (AHRs). The proportionality assumption
was assessed visually and tested by including treatment pathway as a time-dependent covariate in
the Cox proportional hazards regression model. Hazards appeared to be proportional during 3
months, but there was evidence of nonproportionality for the behavioral health outpatient pathway
during the 12-month time window.

Results
Cohort Characteristics
A total of 40 885 individuals with OUD (mean [SD] age, 47.73 [17.25] years; 22 172 [54.2%] male;
30 332 [74.2%] white) were identified. A total of 23 636 (57.8%) were commercially insured, and
17 249 (42.2%) were enrolled in MA plans. Of those with MA, 10 322 (25.2%) were younger than 65
years. Non–substance use disorder mental health comorbidities in the 3 months before the index
date were found in 10 942 individuals (45.1%) in the cohort. Depression (9733 [23.8%]) and anxiety
(10 704 [26.2%]) were most common (Table 1).
The most common treatment pathway was nonintensive behavioral health (24 258 [59.3%]),
followed by inpatient detoxification or residential services (6455 [15.8%]) and buprenorphine or
methadone (5123 [12.5%]). Not receiving any treatment was more common (2116 [5.2%]) than
naltrexone (963 [2.4%]) or intensive behavioral health (1970 [4.8%]). Mean (SD) length of stay in
inpatient detoxification or residential services was 7.47 (10.35) days. For the 5048 in that group who
had at least 6 months of continuous enrollment, mean (SD) length of stay was 7.56 (10.99) days. For
the 3098 in that group who had at least 12 months of continuous enrollment, mean (SD) length of
stay was 7.64 (12.24) days.
Maintaining continuous commercial health insurance was challenging in this cohort; 19 685
(48.1%) were disenrolled by 12 months after the index date. Individuals receiving nonintensive
behavioral health had the lowest disenrollment (11 037 [45.5%]), and those receiving MOUD
treatment with buprenorphine or methadone (2755 [53.8%]) and MOUD treatment with naltrexone
(520 [54.0%]) had the highest disenrollment rates. No differences were found between those who
maintained enrollment and those who were disenrolled with regard to race/ethnicity, comorbidities,
or markers of severity of OUD, including those with a history of an injection-related infection,
hepatitis C infection, or overdose. It was not possible to distinguish disenrollment attributable to
death from disenrollment for other reasons (eg, health insurance options offered by employers).
Details on demographic characteristics and comorbidities by treatment group for individuals who
were disenrolled are provided in the eTable in the Supplement.
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Recurrence Outcomes
During the 3-month follow-up period, 707 participants (1.7%) experienced an overdose, and 773
(1.9%) had a serious opioid-related acute care use episode. Only individuals receiving MOUD
treatment with buprenorphine or methadone were less likely to experience an overdose compared
with those receiving no treatment (AHR, 0.24; 95% CI, 0.14-0.41) (Table 2 and Figure 1A). Inpatient
detoxification or residential services (AHR, 0.82; 95% CI, 0.57-1.19), naltrexone (AHR, 0.59; 95% CI,
0.29-1.20), nonintensive behavioral health services (AHR, 0.92; 95% CI, 0.67-1.27), or intensive

Table 1. Patient Characteristicsa
MOUD

Characteristic

Total

No Treatment

Inpatient
Detoxification or
Residential Services

Naltrexone

BH Other

Total sample

40 885 (100)

2116 (5.2)

6455 (15.8)

1970 (4.8)

5123 (12.5)

963 (2.4)

24 258 (59.3)

Age, mean (SD), y

47.73 (17.25)

44.85 (18.66)

39.22 (15.38)

31.28 (12.19)

42.58 (13.93)

38.10 (14.01)

53.05 (16.36)

Follow-up duration,
mean (SD), d

293.2 (91.3)

285.0 (93.9)

284.3 (96.1)

291.1 (93.2)

281.8 (94.7)

282.5 (94.5)

299.3 (88.1)

16-25

5978 (14.6)

437 (20.7)

1837 (28.5)

948 (48.1)

578 (11.3)

247 (25.6)

1931 (8.0)

26-34

5350 (13.1)

354 (16.7)

1124 (17.4)

404 (20.5)

1194 (23.3)

197 (20.5)

2077 (8.6)

35-44

6070 (14.8)

332 (15.7)

1089 (16.9)

290 (14.7)

1172 (22.9)

206 (21.4)

2981 (12.3)

45-54

7208 (17.6)

300 (14.2)

1059 (16.4)

188 (9.5)

995 (19.4)

167 (17.3)

4499 (18.5)

54-64

8897 (21.8)

318 (15.0)

983 (15.2)

117 (5.9)

817 (15.9)

108 (11.2)

6554 (27)

≥65

7382 (18.1)

375 (17.7)

363 (5.6)

23 (1.2)

367 (7.2)

38 (3.9)

6216 (25.6)

Female

18 713 (45.8)

797 (37.7)

2482 (38.5)

662 (33.6)

1971 (38.5)

387 (40.2)

12 414 (51.2)

Male

22 172 (54.2)

1319 (62.3)

3973 (61.5)

1308 (66.4)

3152 (61.5)

576 (59.8)

11 844 (48.8)

23 636 (57.8)

1299 (61.4)

5062 (78.4)

1889 (95.9)

3630 (70.9)

841 (87.3)

10 915 (45)

Age <65 y

10 322 (25.2)

457 (21.6)

1067 (16.5)

63 (3.2)

1147 (22.4)

91 (9.4)

7497 (30.9)

Age ≥65 y

6927 (16.9)

360 (17.0)

326 (5.1)

18 (0.9)

346 (6.8)

31 (3.2)

5846 (24.1)

White

30 332 (74.2)

1485 (70.2)

4976 (16.4)

1552 (78.8)

4044 (78.9)

791 (82.1)

17 484 (72.1)

Hispanic

3388 (8.3)

192 (9.1)

511 (15.1)

158 (8.0)

338 (6.6)

47 (4.9)

2142 (8.8)

Black

4991 (12.2)

317 (15.0)

628 (12.6)

161 (8.2)

468 (9.1)

68 (7.1)

3349 (13.8)

Other or unknown

2174 (5.3)

122 (5.8)

340 (15.6)

99 (5.0)

273 (5.3)

57 (5.9)

1283 (5.3)

Elixhauser index
score excluding
mental health,
mean (SD)

1.75 (2.35)

1.25 (2.15)

1.00 (1.67)

0.51 (1.15)

0.88 (1.49)

0.94 (1.41)

2.30 (2.60)

Any mental health
diagnosis

18 218 (44.6)

585 (27.6)

3078 (47.7)

933 (47.4)

2060 (40.2)

620 (64.4)

10 942 (45.1)

BH IOP

Buprenorphine or
Methadone

Age group, y

Sex

Insurance type
Commercial
Medicare Advantage

Race/ethnicity

Depression

9733 (23.8)

270 (12.8)

1670 (25.9)

552 (28.0)

965 (18.8)

398 (41.3)

5878 (24.2)

Anxiety

10 704 (26.2)

274 (12.9)

1921 (29.8)

554 (28.1)

1329 (25.9)

391 (40.6)

6235 (25.7)

ADHD

1774 (4.3)

33 (1.6)

402 (6.2)

159 (8.1)

272 (5.3)

77 (8.0)

831 (3.4)

PTSD

1462 (3.6)

41 (1.9)

245 (3.8)

104 (5.3)

153 (3.0)

69 (7.2)

850 (3.5)

Alcohol

4166 (10.2)

174 (8.2)

961 (14.9)

471 (23.9)

225 (4.4)

496 (51.5)

1839 (7.6)

Bipolar disorder

3138 (7.7)

102 (4.8)

556 (8.6)

183 (9.3)

290 (5.7)

146 (15.2)

1861 (7.7)

Psychosis

1526 (3.7)

76 (3.6)

268 (4.2)

76 (3.9)

87 (1.7)

40 (4.2)

979 (4)

IDU infection

5556 (13.6)

249 (11.8)

330 (5.1)

66 (3.4)

151 (2.9)

31 (3.2)

4729 (19.5)

Hepatitis C

2018 (4.9)

64 (3.0)

181 (2.8)

<29 (<1.7)

121 (2.4)

<11 (<1.1)

1623 (6.7)

Opioid overdose

2135 (5.2)

249 (11.8)

267 (4.1)

84 (4.3)

86 (1.7)

27 (2.8)

1422 (5.9)

Abbreviations: ADHD, attention-deficit/hyperactivity disorder; BH IOP, intensive
behavioral health (intensive outpatient or partial hospitalization); BH other, only
nonintensive behavioral health (outpatient counseling); IDU, injection drug use; MOUD,
medication for opioid use disorder; PTSD, posttraumatic stress disorder.

a

Data are presented as number (percentage) of patients unless otherwise indicated.
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behavioral health services (AHR, 0.81; 95% CI, 0.50-1.32) were not significantly associated with
overdose.
MOUD treatment with buprenorphine or methadone was also protective against serious opioidrelated acute care use during the 3-month follow-up period (AHR, 0.68; 95% CI, 0.47-0.99) (Table 2
and Figure 1B). Inpatient detoxification or residential services treatment, naltrexone, and intensive
behavioral health services were not significantly associated with serious opioid-related acute care
use during 3 months (inpatient detoxification or residential services: AHR, 1.05; 95% CI, 0.76-1.45;
naltrexone: AHR, 1.15; 95% CI, 0.69-1.92; intensive behavioral health: AHR, 0.84; 95% CI, 0.54-1.30).

Table 2. Adjusted Hazard Ratios for Overdose and Serious Opioid-Related Acute Care Use by Initial Treatment
Group Compared With No Treatmenta
Adjusted Hazard Ratio (95% CI)
Variable

3 Months

12 Months

Overdose
No treatment

1 [Reference]

1 [Reference]

Inpatient detoxification or residential services

0.82 (0.57-1.19)

1 (0.79-1.25)

BH IOP

0.81 (0.50-1.32)

0.75 (0.56-1.02)

MOUD treatment with buprenorphine or methadone

0.24 (0.14-0.41)

0.41 (0.31-0.55)

MOUD treatment with naltrexone

0.59 (0.29-1.20)

0.73 (0.48-1.11)

BH other

0.92 (0.67-1.27)

0.69 (0.56-0.85)

Abbreviations: BH IOP, intensive behavioral health
(intensive outpatient or partial hospitalization); BH
other, only nonintensive behavioral health (outpatient
counseling); ED, emergency department; MOUD,
medication for opioid use disorder.

ED or inpatient stay
No treatment

1 [Reference]

1 [Reference]

Inpatient detoxification or residential services

1.05 (0.76-1.45)

1.20 (0.96-1.50)

a

BH IOP

0.84 (0.54-1.30)

0.90 (0.67-1.20)

MOUD treatment with buprenorphine or methadone

0.68 (0.47-0.99)

0.74 (0.58-0.95)

MOUD treatment with naltrexone

1.15 (0.69-1.92)

1.07 (0.75-1.54)

BH other

0.59 (0.44-0.80)

0.60 (0.48-0.74)

The hazard ratios were adjusted for age, sex, race/
ethnicity, insurance type, baseline medical (modified
Elixhauser index score) and mental health
comorbidities (depression, anxiety, posttraumatic
stress disorder, and attention-deficit/hyperactivity
disorder), evidence of overdose or infections related
to intravenous drug use, and cost rank.

Figure 1. Probability of Opioid Overdose and Acute Care Use During the 3-Month Follow-up Period
No treatment
BH IOP
MOUD naltrexone

IP detox/RTC
MOUD buprenorphine and methadone
BH outpatient

A Opioid overdose at 3 mo

B

Acute care use at 3 mo
1.00

0.98

0.96

0.94

CE requirement
for the full cohort
(90 d)

0.92

180-d follow-up
after index date
Log-rank test P <.001

Probability of Continuing Without
Opioid-Related Acute Care Use

Probability of Continuing Without
Opioid Overdose

1.00

0.90

0.98

0.96

0.94

CE requirement
for the full cohort
(90 d)

0.92

180-d follow-up
after index date
Log-rank test P <.001

0.90
0

90

180

270

0

365

90

Time to Recurrence, d
No. at risk
No treatment
2116
IP detox/RTC
6455
BH IOP
1970
MOUD
5123
buprenorphine
and methadone
MOUD naltrexone 963
BH outpatient
24 258

180

270

365

Time to Recurrence, d

2075
6359
1941
5102

1641
4911
1550
4014

1248
3850
1237
3048

944
2947
950
2282

953
23 757

743
19 950

558
16 041

421
12 551

No. at risk
No treatment
2116
IP detox/RTC
6455
BH IOP
1970
MOUD
5123
buprenorphine
and methadone
MOUD naltrexone 963
BH outpatient
24 258

2067
6304
1932
5051

1631
4868
1546
3951

1245
3786
1228
2989

944
2887
936
2236

940
23 830

734
19 993

551
16 059

409
12 547

BH indicates behavioral health; CE, continuing education; BH IOP, intensive behavioral health (intensive outpatient or partial hospitalization); IP detox/RTC, inpatient detoxification
or residential services; and MOUD, medication for opioid use disorder.
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Nonintensive behavioral health services were associated with a reduction in serious opioid-related
acute care use (AHR, 0.59; 95% CI, 0.44-0.80). Receiving MOUD treatment with buprenorphine or
methadone continued to be protective against overdose (AHR, 0.41; 95% CI, 0.31-0.55) and serious
opioid-related acute care use (AHR, 0.74; 95% CI, 0.58-0.95) at 12 months.
Compared with MOUD treatment with buprenorphine or methadone, all treatment groups
were more likely to have a posttreatment admission to inpatient detoxification. Patients who
initiated treatment with inpatient detoxification or residential services were most likely to return
within 3 months (AHR, 3.76; 95% CI, 2.98-4.74) and 12 months (AHR, 3.48; 95% CI, 3.02-4.01).
However, treatment with naltrexone or intensive behavioral health services was also associated with
a higher risk of subsequent detoxification admission during the 3-month (naltrexone: AHR, 2.64;
95% CI, 1.84-3.78; intensive behavioral health: AHR, 2.19; 95% CI, 1.63-2.96) and 12-month
(naltrexone: AHR, 1.98; 95% CI, 1.55-2.52; intensive behavioral health: AHR, 2.08; 95% CI, 1.73-2.50) followup periods.

MOUD Treatment Duration
Treatment duration for MOUD was relatively short. During 12 months, the mean (SD) treatment
duration for naltrexone was 74.41 (70.15) days and 149.65 (119.37) days for buprenorphine or
methadone. Individuals who received longer-duration MOUD treatment with buprenorphine or
methadone had lower rates of overdose (Figure 2A) or serious opioid-related acute care use
(Figure 2B).
At the end of 12 months, 1198 (3.6%) of those who received no MOUD had an overdose, and
1204 (3.6%) had serious opioid-related acute care use; 105 (6.4%) of those who received MOUD
treatment with buprenorphine or methadone for 1 to 30 days had an overdose, and 133 (8.2%) had
serious opioid-related acute care use; 101 (3.4%) of those who received MOUD treatment with
buprenorphine or methadone for 31 to 180 days had an overdose, and 148 (5.0%) had serious opioidrelated acute care use; and 28 (1.1%) of those who received MOUD treatment with buprenorphine
or methadone for more than 180 days had an overdose, and 69 (2.6%) had serious opioid-related
acute care use.

Figure 2. Probability of Opioid Overdose and Acute Care Use During the 12-Month Follow-up Period
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Discussion
In a national cohort of 40 885 insured individuals between 2015 and 2017, MOUD treatment with
buprenorphine or methadone was associated with a 76% reduction in overdose at 3 months and a
59% reduction in overdose at 12 months. To our knowledge, this was the largest cohort of
commercially insured or MA individuals with OUD studied in a real-world environment with complete
medical, pharmacy, and behavioral health administrative claims.
Treatment with buprenorphine or methadone was associated with a 32% relative rate of
reduction in serious opioid-related acute care use at 3 months and a 26% relative rate of reduction at
12 months compared with no treatment. In contrast, detoxification, intensive behavioral health, and
naltrexone treatment were not associated with reduced overdose or serious opioid-related acute
care use at 3 or 12 months.
Despite the known benefit of MOUD treatment with buprenorphine or methadone, only 12.5%
initiated these evidence-based treatments. Most individuals in this cohort initiated treatment with
psychosocial services alone or inpatient detoxification, both of which are less effective than MOUD. It
is possible that individuals accessed public sector treatments that were not captured in our data,
particularly for methadone, which was not covered by Medicare and may not have been covered
without co-payment for all commercial plans during this time. Low rates of MOUD use among an
insured population highlight the need for strategies to improve access to and coverage for MOUD
treatment.
Our results demonstrate the importance of treatment retention with MOUD. Individuals who
received methadone or buprenorphine for longer than 6 months experienced fewer overdose events
and serious opioid-related acute care use compared with those who received shorter durations of
treatment or no treatment. These findings are consistent with prior research11,15,27-29 demonstrating
high rates of recurrent opioid use if MOUD treatment is discontinued prematurely. Despite the
benefit of MOUD in our study, treatment duration was relatively short. Given the chronic nature of
OUD and the evidence that longer treatment duration may be associated with improved outcomes,
patient-centered MOUD treatment models explicitly focused on engagement and retention are
needed. Low-threshold treatment, which aims to reduce barriers to entry and is tailored to the needs
of high-risk populations,30 may be a strategy to improve retention; however, to our knowledge, no
rigorous studies have evaluated these models to date.31,32 In addition, patient-centered MOUD care,
which allows participants to determine the services they need rather than requirements, such as
mandatory counseling, are noninferior to traditional treatment.32
Numerous barriers limit sustained engagement in MOUD, including a lack of access to waivered
practitioners, high co-payments, prior authorization requirements, and other restrictions on use.
Previous studies33,34 have demonstrated that restrictions on use for MOUD are associated with
limited access and harm. Addiction treatment programs in states that require Medicaid prior
authorizations for buprenorphine are less likely to offer buprenorphine, and the more restrictions on
use in state Medicaid programs, the fewer treatment programs that offer buprenorphine.33 Requiring
prior authorization for higher doses of buprenorphine may also result in increased recurrence rates
among patients.34 Our finding that MOUD treatment with buprenorphine or methadone was
associated with lower overdose and serious opioid-related acute care use supports expanded
coverage of these medications without restrictions on use.
Our findings are also consistent with analyses showing that MOUD treatment with
buprenorphine or methadone is significantly associated with reduced overdose and recurrence of
opioid use compared with no treatment or non-MOUD treatment. A previous cohort study15 of
individuals in Massachusetts demonstrated a reduction in overdose-related mortality associated with
treatment with buprenorphine (AHR, 0.62; 95% CI, 0.41-0.92) or methadone (AHR, 0.41; 95% CI,
0.24-0.70), results that are similar to our finding of an AHR of 0.41 (95% CI, 0.31-0.55) for overdose
at 12 months for methadone or buprenorphine. A large meta-analysis11 examining mortality when
individuals were in or out of treatment with buprenorphine or methadone similarly showed
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decreased overdose mortality during treatment. A study12 examining proxies for recurrent OUD
among Massachusetts Medicaid enrollees found that treatment with buprenorphine or methadone
was associated with lower recurrence rates and costs. No studies, to our knowledge, have examined
the effect of different OUD treatment pathways on overdose and serious opioid-related acute care
use among a national sample of commercially insured and MA enrollees.
Our finding that MOUD treatment with naltrexone was not protective against overdose or
serious opioid-related acute care use is consistent with other studies15,35 that found naltrexone to be
less effective than MOUD treatment with buprenorphine. The mean (SD) treatment duration for
naltrexone in this cohort was longer than prior observational studies at 74.41 (70.15) days.
The findings that nonintensive behavioral health treatment was associated with a reduced risk
of overdose at 12 months but not 3 months and a reduced risk of opioid-related acute care use was
surprising. Although we attempted to control for differences among various treatment groups,
individuals referred to nonintensive behavioral health may represent a less complex patient
population than those who receive MOUD treatment or are referred to intensive behavioral health or
inpatient treatment.

Strengths and Limitations
Specifically, we identified a research question a priori that was meaningful, had clinical and policy
implications, and was concise and unambiguous. Our study design’s strengths are the large,
nationally representative sample and complete claims data, which allowed us to adequately identify
appropriate patients and interventions. In addition, we used a conservative definition of OUD and
of proxies for OUD recurrence to limit inclusion of individuals who did not have OUD or of outcomes
that did not represent clinically significant recurrence.
This study has limitations. The limitations of our study design include the lack of clinical
information in claims data or outcomes that occurred outside a health care encounter (eg, fatal
overdoses or active use without medical complication). As with any observational study, there is the
possibility that unmeasured patient characteristics were associated with treatment assignment and
outcomes, possibly biasing estimates of outcomes associated with MOUD treatment groups. It is also
possible that individuals selected for different treatments differed by characteristics that were also
associated with the outcomes. We were able to control for many patient characteristics, such as race/
ethnicity, sex, insurance type, and comorbidities, but selection bias is possible. Another limitation is
the degree of sample attrition during the 12-month follow-up period. However, we attempted to
assess potential bias from informative censoring in 2 ways.36 First, we compared the baseline
characteristics of censored and uncensored cases. These distributions were similar, suggesting that,
at least on the basis of observable characteristics, censored cases were not statistically different from
uncensored cases. Second, we examined the proportionality of HRs. Visual inspection of the HRs
indicated that they were proportional for the 3-month period but could not be assumed to be
proportional for the 12-month period. Another limitation is the risk of immortal time bias by requiring
3-month enrollment for inclusion; however, we believed it was important to require 3 months of
follow-up to adequately measure outcomes. In addition, assessment of community mortality with
claims data is characterized by high degrees of measurement error. Traditional instrumental variable
methods for addressing immortal time bias cannot be applied to survival models because of their
nonlinear functional form.

Conclusions
In a national sample of commercial insurance and MA enrollees with OUD, treatment with
buprenorphine or methadone was associated with reductions in overdose and serious opioid-related
acute care use, but only a few individuals were treated with these medications. These findings
suggest that opportunities exist for health plans to reduce restrictions on use for MOUD and the need
for treatment models that prioritize access to and retention of MOUD treatment.
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