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ABSTRACT

Aims To compare long-term criminal justice outcomes among opioid-dependent individuals randomized to receive
buprenorphine or methadone. Design, setting and participants A 5-year follow-up was conducted in 2011–14 of
303 opioid-dependent participants entering three opioid treatment programs in California, USA in 2006–09 and random-
ized to receive either buprenorphine/naloxone or methadone. Intervention and comparator Participants received
buprenorphine/naloxone (BUP; n = 179) or methadone (MET; n = 124) for 24 weeks and then were tapered off their
treatment over ≤ 8weeks or referred for ongoing clinical treatment. Midway through the study, the randomization scheme
was switched from 1 : 1 BUP : MET to 2 : 1 because of higher dropout in the BUP arm.Measurements Study outcomes
included arrests and self-reported incarceration. Predictors included randomization condition (buprenorphine versus
methadone), age, gender, race/ethnicity, use of cocaine, drug injection in the 30 days prior to baseline and study site.
Treatment status (buprenorphine, methadone, none) during follow-up was included as a time-varying covariate.

Findings There was no significant difference by randomization condition in the proportion arrested (buprenorphine:
55.3%, methadone: 54.0%) or incarcerated (40.9%, 47.3%) during follow-up. Among methadone-randomized individ-
uals, arrest was less likely with methadone treatment (0.50, 0.35–0.72) during follow-up (relative to no treatment)
and switching to buprenorphine had a lower likelihood of arrest than those receiving no treatment (0.39, 0.18–0.87).
Among buprenorphine-randomized individuals, arrest was less likely with receipt of buprenorphine (0.49, 0.33–0.75)
during follow-up and switching to methadone had a similar likelihood of arrest as methadone-randomized individuals
receiving no treatment. Likelihood of arrest was also negatively associated with older age (0.98, 0.96–1.00); it was
positively associated with Hispanic ethnicity (1.63, 1.04–2.56), cocaine use (2.00, 1.33–3.03), injection drug use
(2.19, 1.26–3.83), and study site. Conclusions In a US sample of people treated for opioid use disorder, continued
treatment with either buprenorphine or methadone was associated with a reduction in arrests relative to no treatment.
Cocaine use, injection drug use, Hispanic ethnicity and younger age were associated with higher likelihood of arrest.
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INTRODUCTION

A critical strategy to address the opioid epidemic is
increasing access to pharmacotherapy, particularly
buprenorphine/naloxone (hereafter referred to as
buprenorphine, or BUP) [1,2]. Approved by the US Food
and Drug Administration in 2002, BUP is a partial agonist

that has a superior safety profile than methadone (MET), a
Schedule II full agonist, in terms of overdose risk [1]. Few
studies have compared the long-term outcomes of partici-
pants randomized to BUP or MET treatment for opioid use
disorder (OUD). In our own prior work, we found no differ-
ences between the twomedications in 5-yearmortality and
opioid use [3]. However, BUP was inferior to MET in
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retaining people in treatment over time [3,4], a finding
that is consistent with reports by other studies [5–8]

What is known about the long-term course of OUD [9]
suggests that differences in treatment retention by medica-
tion type may translate into variation in criminal justice
outcomes. Specifically, criminal activity by opioid-
dependent individuals most often consists of specific drug
law violations (e.g. drug possession or sales) or acquisitive
crime (e.g. theft, forgery, fraud, handling stolen goods,
prostitution) that provide a means to acquire money to
purchase opioids and other necessities [9]. Therefore, as
individuals are stabilized with medications to treat OUD,
opioid use generally decreases, as does the need to commit
crimes to support opioid use [10,11].

Most studies of criminal justice outcomes have focused
on individuals receiving methadone treatment; few studies
have examined the criminal justice outcomes of individuals
started on BUP treatment, particularly relative to those
receiving MET treatment [9,12], and these report mixed
results. Findings include, for example, no differences be-
tween BUP and MET in arrests, crime or incarceration
[13], lower odds of incarceration for BUP compared to
MET [14] and smaller pre–post-treatment reductions in
criminal charges for BUP than MET [15]. Knowledge is
limited by observational study designs, a focus on mainly
male and especially vulnerable populations (incarcerated
men, individuals being treated for serious co-occurring
mental illnesses), reliance on self-reported criminal justice
data and examination of relatively short-term outcomes
(3–24 months post-baseline).

The present study takes advantage of a recently com-
pleted long-term follow-up study of opioid-dependent
individuals [3,16] who participated in a large US trial in
which they had been randomized to MET versus BUP for
24 weeks to compare liver health outcomes [17]. The
long-term follow-up study assessed health and social out-
comes over approximately 5–8 years after randomization.
In the present study, we examine criminal justice outcomes
among participants who had been treated in California,
comparing 5-year arrest and incarceration outcomes for
the BUP and MET groups, and we identify participant and
treatment factors that influenced arrest.

METHODS

Study design

Data were provided by a large multi-site prospective study
that examined the long-term outcomes of individuals
who had been randomized to buprenorphine (as
buprenorphine/naloxone) (BUP) or methadone (MET).
The parent Clinical Trials Network (CTN) study, ‘Starting
Treatment with Agonist Replacement Therapy’ (START),
was a Phase IV, post-marketing study designed to examine
the comparative effects of buprenorphine and methadone

on indices of liver health in opioid-dependent participants
[17]. START involved nine federally licensed opioid depen-
dence treatment programs located in five states (California,
Oregon, Washington, Pennsylvania and Connecticut) that
together randomized 1269 individuals to receive either
BUP (n = 740) or MET (n = 529) during 2006–09. Partic-
ipants received medication for 24 weeks and then were ta-
pered off it over ≤ 8 weeks or referred for ongoing clinical
treatment. Midway through the study, the randomization
schemewas switched from 1 : 1 BUP : MET to 2 : 1 because
of higher dropout in the BUP arm. This change accounted
for more participants in the follow-up sample having been
randomized to BUP.

Using an intent-to-treat design, a follow-up study of all
randomized participants was conducted during 2011–14,
approximately 2–8 years (mean 4.5 years) post-
randomization [3]. Two sites (189 participants) were
dropped during the conduct of the follow-up interviews
due to logistical difficulties (i.e. one site recruited only two
participants, and the other had difficulty conducting
follow-ups). Of the 1080 participants who were targeted
for follow-up, 89.4% were located (n = 965), with 797
interviewed—73.7% of the BUP participants and 73.6%
of the MET participants. Of the remainder located, 49 were
deceased, 54 refused, 29 were incarcerated and 36 were
toomentally ill or otherwise unable to be interviewed. Dur-
ing their participation in the 24-week trial, participants
were compensated in accordance with local site policies
for completing tests and assessments.

The findings reported here utilize data on the 179 BUP
and 124 MET participants who were recruited from the
three California clinics and completed a follow-up interview
(total n = 303). The present study was restricted to the
California participants because it was the only state for
which administrative data were available on criminal jus-
tice outcomes. The follow-up rate of the originally targeted
California sample was 58.7% (303 of 516). When sites
were dropped from the sample targeted for the follow-up
interview (described above), the number of California
participants targeted for follow-up was reduced to 399.
Therefore, the follow-up rate for the present analytical
sample is 75.9% (303 of 399). Compared to California par-
ticipants whowere omitted from analysis, participants who
were included were younger [mean (standard deviation:
SD) age 42.4 (11.1) versus 37.9 (11.3); P < 0.001], more
were Hispanic (22.4 versus 17.8%) or black (13.9 versus
7.5%), and fewer were white (56.1 versus 65.7%,
P < 0.05). Approximately one-third of the analytical sam-
plewas female (33.3%) andmean age at baselinewas 42.4.

Interview procedures

Research staff at the clinics where participants were origi-
nally recruited conducted face-to-face follow-up interviews
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that lasted approximately 1.5–2 hours along with
obtaining a urine sample for drug testing. Participants
were compensated according to local policies, and gener-
ally consisted of a $50 gift card for the assessment and
$10 for a urine sample. All study procedures were ap-
proved by the Institutional Review Board (IRB) at UCLA
and by the local site IRB. A federal Certificate of Confiden-
tiality was obtained to protect against disclosure of sensi-
tive information.

Measures

Measurements included self-reported data and administra-
tive records on involvement with the criminal justice
system.

The primary dependent variable was any arrests per
month over 60 months from baseline to follow-up, as
obtained for all participants from the Automated
Criminal History System of the California Department of
Justice (DOJ).

Criminal justice status in 30 days prior to follow-upwas
measured with individual self-reported items from the
Addiction Severity Index [18].

Treatment participation during the follow-up period
was measured by self-reported receipt of prescribed
buprenorphine/naloxone or methadone over 60 months
from baseline to follow-up using time-line follow-back
(TLFB) methodology, aided by a calendar and other mem-
ory prompts [3,4,19–21]. It included periods during the
original START trial [3,4]. TLFB data were also used to
measure incarceration during 60 months from baseline
to follow-up.

Participant characteristics were collected at baseline by
the parent study and were selected based on prior findings
from this cohort [3,16]. These included age, gender,
race/ethnicity, injection drug use, a cocaine-positive urine
test and clinic site.

Death occurring during the 5-year follow-up period
was determined for all 303 participants using the National
Death Index obtained from the Centers for Disease Control
and Prevention.

Statistical analysis

We calculated the group difference between randomization
conditions using χ2 tests for categorical variables and
two-tailed independent t-tests for continuous variables.
We plotted the proportion arrested and mean arrests per
year by randomization group to show the trajectory of ar-
rest during 5-year follow-up. The primary outcome was
any arrest per month during 5 years of follow-up (0 = no
arrest, 1 = arrest). To examine associations between arrest
and demographic characteristics, randomization condition
and treatment status over time, we used PROC GLIMMIX

in SAS to fit a series of generalized linear mixed-effects
models (GLMMs) with a logit function and Gaussian quad-
rature. We used Bayesian (BIC) and Akaike’s information
criteria (AIC) values to select mean and covariance struc-
tures. Time-invariant covariates were assessed in models
1 and 2, with model 1 including randomization condition
(0 = MET, 1 = BUP), time (coded 0–59 for 60 time-points)
and model 2 adding age at randomization (in years), gen-
der, race/ethnicity, cocaine use, injection drug use and
study site. In model 3, we included pharmacotherapy dur-
ing the follow-up time-period as a time-varying covariate
(i.e. MET versus no treatment during follow-up, BUP versus
no treatment during follow-up). In model 4, we incorpo-
rated interaction terms of randomization condition with
pharmacotherapy over time to test whether the effects of
pharmacotherapy on the odds of arrest differs depending
on randomization condition. Given that individuals could
not be arrested when incarcerated, we conducted sensitiv-
ity analyses in which we included incarceration during the
follow-up time-period as a time-varying covariate; results
were the same as when incarceration was omitted.
Also, in supplemental analysis (Supporting information,
Table S1), we repeated all analyses to examine predictors
of incarceration during follow-up. Finally, we attempted
to re-run the final model with all covariates using an
autoregressive covariance structure (i.e. AR (1), ARMA
(1,1), CSH); the models did not converge.

We calculated odds ratios (ORs) and 95% confidence
intervals (CIs) from the models; OR > 1 indicated an
increasing odds of arrest per month and OR < 1 indicated
a decreasing odds of arrest per month. Significance was
defined as P < 0.05. SAS version 9.4 was used for all
analyses [22].

RESULTS

Participant characteristics at baseline

At baseline, more of the participants randomized to BUP
tested positive for cocaine than those randomized to MET
(28.5 versus 40.3%, P = 0.03) (Table 1). Otherwise, there
were no baseline differences in participant characteristics
by randomization group. Specifically, for both groups,
one-third was female, mean age was approximately 42.4,
more than half were white, 95% tested positive for opiates,
approximately 80% had injected drugs in the prior 30 days
and, according to DOJ data, prior to baseline approximately
66% had been arrested and 39% had been incarcerated.

Arrests, incarcerations and treatment during 5 years of
follow-up

During the 5-year period from baseline to follow-up, there
was no difference by randomization group in arrests overall
(Table 2) or at each time-point examined (Fig. 1a,b).
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Overall, 55.3% of participants randomized to BUP and
54.0% randomized to MET were arrested (Table 2).
Treatment with each medication was associated with a
reduction in arrests over time (Fig. 1a,b). Also, there was
no difference by randomization group in the type of arrests
(Table 2). For both groups, themean number of arrests over
5 years was approximately 2.2, most arrests were
drug-related (followed by property offenses) and there
were more felony arrests than misdemeanor arrests. In
the 30 days prior to follow-up, there was no difference by
randomization group in self-reported criminal justice
status—few participants in both groups self-reported an
arrest (approximately 2%) or criminal involvement
(approximately 6–7%) and approximately 14–18% were
on probation or parole (data not shown).

There was no difference by randomization group in
self-reported incarceration experiences during the 5-year

period from baseline to follow-up. Overall, 40.9% of partic-
ipants randomized to BUP and 47.3% randomized to MET
were incarcerated. The mean number of months incarcer-
ated during follow-up was 4.6 for the BUP group and 4.8
for the MET group (no difference) (data not shown).

During the 5-year follow-up period, individuals ran-
domized to BUP spent less time in any pharmacotherapy
than individuals randomized to MET. Specifically, individ-
uals randomized to BUP spent approximately 48.7% of
the months from baseline to follow-up receiving pharma-
cotherapy for opioid use disorder, whereas those random-
ized to MET spent approximately 57.1% of those months

Table 1 Participant characteristics at baseline (n = 303).

BUP MET Total

(n = 179) (n = 124) (N = 303)

Female (%) 33.5 33.1 33.3
Age (years, %)
18–24 9.5 10.5 9.9
25–34 18.4 16.1 17.5
35–44 22.4 21.8 22.1
45–54 36.3 43.6 39.3
55+ 13.4 8.1 11.2

Age (years), mean (SD) 42.2
(11.4)

42.8
(10.7)

42.4
(11.1)

Race/ethnicity (%)
White 54.8 58.1 56.1
Black 11.2 17.7 13.9
Hispanic 25.1 18.6 22.4
Other 8.9 5.7 7.6

Urine tested positive for use of (%)
Opiates/heroin 96.1 93.6 95.1
Cocaine* 28.5 40.3 33.3
Methamphetamine/
amphetamine

17.7 16.8 17.2

Cannabis 21.8 25.8 23.4
Alcohol (positive
breathalyzer) (%)

22.9 26.6 24.4

In past 30 days, injected
drugs (%)

83.2 80.7 82.2

Ever arrested prior to
baseline, DOJ data (%)

65.9 66.9 66.3

Ever incarcerated prior to
baseline, DOJ data (%)

36.9 42.7 39.3

Site (%)
Site 1 46.4 49.2 47.5
Site 2 22.4 24.2 23.1
Site 3 31.3 26.6 29.4

*P< 0.05; BUP = buprenorphine; MET =methadone; DOJ = Department of
Justice; SD = standard deviation.

Table 2 Involvement with the criminal justice system and
treatment experiences during 5 years from baseline to follow-up
(n = 303).

BUP MET Total

(n = 179) (n = 124) (N = 303)

Involvement with the criminal justice system
Arrested (%) 55.3 54.0 54.8
Number of arrests (%)
0 44.7 46.0 45.2
1 14.5 8.9 12.2
2 10.1 14.5 11.9
3 10.1 8.1 9.2
4+ 20.6 22.5 21.5

Number of arrests, mean
(SD)

2.2 (3.3) 2.3 (3.3) 2.2 (3.3)

Number of arrests by type, mean (SD)
Drug-related 0.82 (2.1) 0.75 (1.9) 0.79 (2.0)
Property 0.46 (2.0) 0.81 (2.6) 0.60 (2.2)
Violent 0.05 (0.4) 0.12 (1.3) 0.08 (0.9)
Sex-related 0.01 (0.1) 0.00 (0) 0.01 (0.1)
Othera 0.74 (2.5) 0.35 (1.2) 0.58 (2.0)

Number of arrests by offense level, mean (SD)
Misdemeanor 0.55 (1.9) 0.60 (2.0) 0.57 (1.9)
Felony 1.18 (2.5) 1.14 (2.7) 1.16 (2.6)
Moderate 0.51 (2.2) 0.56 (1.8) 0.53 (2.1)

Incarcerated (%) 40.9 47.3 43.5
Treatment experiences
% of months in any
pharmacotherapy*

48.7 57.1 52.2

% of months in BUP*** 16.1 7.2 12.4
% of months in MET*** 30.2 48.0 37.6
% of months not in any
pharmacotherapy (no
treatmentb)*

51.3 42.9 47.8

Pharmacotherapy = medication-assisted treatment (e.g. methadone,
buprenorphine) for opioid use disorders. *P < 0.05; ***P < 0.001.
BUP= buprenorphine; MET=methadone; SD= standard deviation. a‘Other’
offenses include obstruction of justice (e.g. disobey court order, fail to ap-
pear), local ordinance violations, driving under influence, family offenses
(e.g. child neglect) and weapons offenses. bNo treatment is defined as not
having received either BUPorMET treatment. It includes opioidmedications
other than BUP or MET [e.g. levo-α-acetylmethadol (LAAM)]. It also
includes treatment without opioid medications such as out-patient,
residential, detoxification or other treatments with no receipt of opioid
medications.
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receiving pharmacotherapy (P = 0.02). When time in
pharmacotherapy during follow-up was calculated in
mean months, individuals randomized to BUP received
pharmacotherapy for approximately 29.2 months and
those randomized to MET received pharmacotherapy for
approximately 34.2 months (data not shown). Results
are consistent with those from the parent study [3,4].

There was one death in each randomization group dur-
ing the 5-year follow-up (data not shown).

Predictors of arrest during 5 years of follow-up

Results of four models of arrest during the follow-up period
are presented in Table 3. The pattern of results is consistent
across models (with various covariates). For parsimony, we
describe the results of models 3 and 4 only.

There was no difference by randomization condition in
the likelihood of arrest (Table 3, model 3). Likelihood of
arrest was negatively associated with each additional
month of time (OR = 0.96, 95% CI = 0.95–0.97,
P < 0.001) and older age at baseline (0.98, 0.96–1.00,
P=0.01); it was positively associatedwith Hispanic ethnic-
ity (1.63, 1.04–2.56, P = 0.03), cocaine use (2.00, 1.33–
3.03, P = 0.001), injection drug use (2.19, 1.26–3.83,
P = 0.006) and study site.

There were three types of pharmacotherapy status dur-
ing follow-up: MET treatment, BUP treatment and no
treatment. Therefore, we re-parameterized the ORs using
MET with no treatment and BUP with no treatment as
the reference, respectively, to interpret the results. Individ-
uals who received either buprenorphine (0.46, 0.32–
0.67, P < 0.001) or methadone treatment (0.65, 0.50–
0.83, P < 0.001) during follow-up were less likely to be
arrested relative to no treatment during follow-up
(Table 3, model 3). The interaction between randomization
condition and pharmacotherapy (MET treatment versus

no treatment) is significant (P = 0.046). Furthermore,
moderation effects (Table 4) revealed that among
methadone-randomized individuals arrest was less likely
with receipt of methadone (0.50, 0.35–0.72, P < 0.001)
during follow-up (relative to no treatment during follow-
up) and switching to buprenorphine had a lower odds of ar-
rest compared to no treatment during follow-up (0.39,
0.18–0.87, P = 0.02). Among buprenorphine-randomized
individuals, arrest was less likely with receipt of
buprenorphine (0.49, 0.33–0.75, P < 0.001) during
follow-up, whereas switching to methadone had similar
odds of arrest as receiving no treatment during follow-up.

In supplemental analysis (Supporting information,
Table S1) we repeated all analyses to examine predictors
of incarceration during follow-up; results were mostly the
same as when the outcome was arrest. A notable excep-
tion, individuals who received buprenorphine during
follow-up were less likely to be incarcerated than those
who received methadone (0.47, 0.25–0.86, P = 0.02).

DISCUSSION

Summary of primary findings and implications

Among adults in California who had been randomized to
be treated with either buprenorphine or methadone for
opioid use disorder, there was no difference by randomiza-
tion condition in the proportion arrested (approximately
55%) or incarcerated (approximately 41–47%) during
5 years of follow-up. Also, individuals who received either
buprenorphine or methadone treatment during follow-up
were less likely to be arrested or incarcerated relative to
no treatment during follow-up. Findings suggest that in
terms of criminal justice outcomes, treatment of opioid
use disorder with either medication is superior to treat-
ment with no pharmacotherapy. The finding that

Figure 1 (a) Proportion arrested per year during 5 years by randomization group (n = 303). At each time-point, the difference in arrests by ran-
domization group is not statistically significant. (b) Number of arrests per year during 5 years by randomization group (n = 303). At each time-point,
the difference in arrests by randomization group is not statistically significant. BUP = buprenorphine; MET = methadone
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individuals who received buprenorphine during follow-up
were less likely to be incarcerated than those who received
methadone warrants replication.

We also found that among methadone-randomized in-
dividuals, arrest was less likely with receipt of methadone
during follow-up (relative to no treatment during
follow-up). Among buprenorphine-randomized individ-
uals, arrest was less likely with receipt of buprenorphine
during follow-up, whereas switching medication type

during follow-up had a similar likelihood of arrest as receiv-
ing no treatment. Findings contrast with other emerging
evidence indicating, for example, that switching non-
responding buprenorphine patients to methadone can
yield reductions in criminal offences and incarceration
rates [23]. Clearly, more studies are needed to understand
the characteristics of individuals who change medication
types, predictors of medication changes and why such
changes are associated with differential criminal justice
outcomes.

Finally, we found that Hispanics were more likely
than whites to be arrested, and arrests were associated
both with clinic site and with factors that are often
considered to be proxy indicators for greater addiction
severity or involvement with the criminal justice system
(younger age, cocaine use, injection drug use). Findings
underscore the need for public health efforts to prevent
or mitigate criminal justice consequences that may
disproportionately impact certain groups with opioid use
disorder over others.

More broadly, arrest and incarceration places individ-
uals in a setting in which opioids are less readily available,

Table 3 Modeling results predicting any arrest per month during the 60-month follow-up period (n = 303).

OR (95% CI)

Model 1 Model 2 Model 3 Model 4

Intercept 0.03 (0.02, 0.04)*** 0.01 (0.00, 0.04)*** 0.02 (0.01, 0.06)*** 0.02 (0.01, 0.07)***
Slope (month) 0.97 (0.96, 0.98)*** 0.97 (0.96, 0.98)*** 0.96 (0.95, 0.97)*** 0.96 (0.95, 0.97)***
Randomized condition
BUP (versus MET) 1.04 (0.69, 1.58) 1.13 (0.76, 1.66) 1.15 (0.78, 1.69) 0.93 (0.60, 1.44)
Age at randomization 0.98 (0.96, 0.99)** 0.98 (0.96, 1.00)* 0.98 (0.96, 1.00)*
Male (versus female) 1.26 (0.83, 1.89) 1.25 (0.84, 1.86) 1.26 (0.85, 1.88)
Race (ref: white)
Black 1.07 (0.56, 2.04) 1.02 (0.55, 1.92) 1.01 (0.54, 1.88)
Hispanic 1.78 (1.12, 2.83)* 1.63 (1.04, 2.56)* 1.62 (1.03, 2.54)*
Other 1.28 (0.61, 2.70) 1.26 (0.61, 2.60) 1.27 (0.62, 2.63)

Cocaine use 2.05 (1.34, 3.14)** 2.00 (1.33, 3.03)** 2.00 (1.33, 3.03)**
Injection use 2.44 (1.38, 4.32)** 2.19 (1.26, 3.83)** 2.16 (1.24, 3.75)**
Site (ref: site 1)
Site 2 1.91 (1.19, 3.06)** 1.85 (1.17, 2.93)** 1.81 (1.15, 2.86)*
Site 3 2.25 (1.30, 3.88)** 2.46 (1.45, 4.19)*** 2.41 (1.41, 4.09)**

Time-varying covariates
MET (versus no treatment)a 0.65 (0.50, 0.83)*** 0.50 (0.35, 0.72)***
BUP (versus no treatment)a 0.46 (0.32, 0.67)*** 0.39 (0.18, 0.87)*
BUP (versus MET treatment)b 0.72 (0.48, 1.07) 0.59 (0.36, 0.96)*
Interaction of randomized condition and treatment status
BUP group × MET treatment 1.68 (1.01, 2.81)*
BUP group × BUP treatment 1.26 (0.51, 3.09)
AIC 4656.97 4627.77 4501.67 4501.66
BIC 4675.54 4679.76 4561.09 4568.5
–2 log-likelihood 4646.97 4599.77 4469.67 4465.66

OR = odds ratio; CI = 95% confidence intervals; MET = methadone; BUP = buprenorphine. *P< 0.05; **P< 0.01; ***P< 0.001. aNo treatment is defined as
not having received either BUPorMET treatment. It includes opioidmedications other than BUPorMET [e.g. levo-α-acetylmethadol (LAAM)]. It also includes
treatment without opioidmedications such as out-patient, residential, detoxification or other treatments with no receipt of opioidmedications. bThe ORs were
indirectly calculated by exponentiating the coefficients in the models.

Table 4 The adjusted odds ratios of any arrest during 60 months
of follow-up by randomization status.

Randomization
condition Treatment Odds ratios

MET MET versus no treatment 0.50 (0.35, 0.72)
BUP versus no treatment 0.39 (0.18, 0.87)

BUP MET versus no treatment 0.84 (0.62, 1.20)
BUP versus no treatment 0.49 (0.33, 0.75)

MET = methadone; BUP = buprenorphine. Based on results from Table 3,
model 4.
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which in the short-term reduces overdose risks and in-
creases public safety; however, growing evidence suggests
that experiences of repeated incarceration do not yield
beneficial health effects. Instead, a return to opioid use
after release from incarceration is a common occurrence
and the period immediately following release is a high-risk
one for overdose-related mortality [24,25]. Additionally,
exposure to incarcerated settings increases the likelihood
of severe health limitations [26] and is associated with
greater disparities in health conditions [27]. Unlike in
several European countries and elsewhere, where pharma-
cotherapy to treat opioid use disorder is offered to prisoners
during and after incarceration [28–31], incarceration in
the United States has historically been associated with an
interruption of such pharmacotherapy [32], a practice that
reduces the likelihood of prisoners re-engaging with
pharmacotherapy after their release and increases risks
for other poor health and social outcomes [33,34]. In
light of this context, our findings support current efforts
[35–37] to improve within US criminal justice settings
the delivery and outcomes of pharmacotherapy for opioid
use disorder.

Limitations

Study findings must be considered within the context of
several limitations. Findings are generated from a sample
of 303 treated individuals who participated in a random-
ized clinical trial implemented by three community
addiction treatment clinics in California. The trial was de-
signed to evaluate effects of buprenorphine versus metha-
done on liver function, it lasted for only 6 months, and
throughout study sites there was variability in post-trial
treatment availability. For these reasons, we included site
as a covariate. However, findings may not be representative
of participants treated in office-based settings, and warrant
replication with a large and diverse sample of treated peo-
ple. Also, arrest outcomes are measured with administra-
tive records. These administrative data provide a means
to measure outcomes on all participants, including those
who did not complete a follow-up interview, a key reason
why these data are useful for assessing addiction treatment
outcomes [38,39], but they provide information only on
those crimes that resulted in an arrest and occurred in
California. Experiences of treatment and incarceration dur-
ing follow-up were provided by self-reported TLFB data,
which have been determined to provide adequate reliability
and validity [20,40,41], but nevertheless may be subject to
recall bias. ASI datawere self-reported and excluded people
who were incarcerated at follow-up and thus could not
complete the interview. The extent to which individuals
may have participated in intensive psychosocial treatment
was not captured, and therefore any potential effects were
not examined. There were differences in the demographic

characteristics of participants included and omitted from
analysis, which may have resulted in attrition bias. Finally,
as treatment was provided by the 24-week trial for a
limited period, and to remain in treatment after the trial
participants had to make additional arrangements, the
rates of follow-up treatment engagement may not reflect
what would occur in routine clinical care.

CONCLUSIONS

This study is the first to examine criminal justice out-
comes of opioid-dependent individuals randomized to
two types of pharmacotherapy for opioid use disorder
and followed prospectively for 5 years. This study shows
that continued treatment for opioid use disorder with
either buprenorphine or methadone is associated with a
reduction in arrests (relative to no treatment), with
changes to methadone yielding similar outcomes to no
pharmacotherapy among buprenorphine-randomized
individuals. In addition to ongoing pharmacotherapy, ad-
dressing cocaine use and injection drug use, and attend-
ing to risk factors that are unique to Hispanic ethnicity,
younger age and setting are likely to reduce arrests indi-
viduals with opioid use disorder.

Trial registration

The START Follow-up Study on ClinicalTrials.gov
(NCT01592461).
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