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Background Methadone is an eﬀective treatment for opioid dependence. When people who are receiving methadone
maintenance treatment for opioid dependence are incarcerated in prison or jail, most US correctional facilities
discontinue their methadone treatment, either gradually, or more often, abruptly. This discontinuation can cause
uncomfortable symptoms of withdrawal and renders prisoners susceptible to relapse and overdose on release. We
aimed to study the eﬀect of forced withdrawal from methadone upon incarceration on individuals’ risk behaviours
and engagement with post-release treatment programmes.
Methods In this randomised, open-label trial, we randomly assigned (1:1) inmates of the Rhode Island Department of
Corrections (RI, USA) who were enrolled in a methadone maintenance-treatment programme in the community at
the time of arrest and wanted to remain on methadone treatment during incarceration and on release, to either
continuation of their methadone treatment or to usual care—forced tapered withdrawal from methadone. Participants
could be included in the study only if their incarceration would be more than 1 week but less than 6 months. We did
the random assignments with a computer-generated random permutation, and urn randomisation procedures to
stratify participants by sex and race. Participants in the continued-methadone group were maintained on their
methadone dose at the time of their incarceration (with dose adjustments as clinically indicated). Patients in the
forced-withdrawal group followed the institution’s standard withdrawal protocol of receiving methadone for 1 week at
the dose at the time of their incarceration, then a tapered withdrawal regimen (for those on a starting dose >100 mg,
the dose was reduced by 5 mg per day to 100 mg, then reduced by 3 mg per day to 0 mg; for those on a starting dose
≤100 mg, the dose was reduced by 3 mg per day to 0 mg). The main outcomes were engagement with a methadone
maintenance-treatment clinic after release from incarceration and time to engagement with methadone maintenance
treatment, by intention-to-treat and as-treated analyses, which we established in a follow-up interview with the
participants at 1 month after their release from incarceration. Our study paid for 10 weeks of methadone treatment
after release if participants needed ﬁnancial help. This trial is registered with ClinicalTrials.gov, number NCT01874964.
Findings Between June 14, 2011, and April 3, 2013, we randomly assigned 283 prisoners to our study, 142 to continued
methadone treatment, and 141 to forced withdrawal from methadone. Of these, 60 were excluded because they did not
ﬁt the eligibility criteria, leaving 114 in the continued-methadone group and 109 in the forced-withdrawal group (usual
care). Participants assigned to continued methadone were more than twice as likely than forced-withdrawal participants
to return to a community methadone clinic within 1 month of release (106 [96%] of 110 in the continued-methadone
group compared with 68 [78%] of 87 in the forced-withdrawal group; adjusted hazard ratio [HR] 2·04, 95% CI
1·48–2·80). We noted no diﬀerences in serious adverse events between groups. For the continued-methadone and
forced-withdrawal groups, the number of deaths were one and zero, non-fatal overdoses were one and two, admissions
to hospital were one and four; and emergency-room visits were 11 and 16, respectively.
Interpretation Although our study had several limitations—eg, it only included participants incarcerated for fewer
than 6 months, we showed that forced withdrawal from methadone on incarceration reduced the likelihood of
prisoners re-engaging in methadone maintenance after their release. Continuation of methadone maintenance
during incarceration could contribute to greater treatment engagement after release, which could in turn reduce the
risk of death from overdose and risk behaviours.
Funding National Institute on Drug Abuse and the Lifespan/Tufts/Brown Center for AIDS Research from the National
Institutes of Health.

Introduction
The illicit use of heroin and, increasingly in the past
decade, misuse of prescription opioid analgesics are
serious medical and public health problems.1,2 Methadone
maintenance is a highly eﬀective treatment for opioid
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addiction and has been included in WHO’s Model List of
Essential Medicines since 2005.3 During the past 50 years,
methadone maintenance treatment for opioid dependence has proved to reduce illicit opioid use4 and its
negative results, including crime,5 mortality,6 overdose,7
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and HIV risk behaviours.8 The natural history of opioid
dependence, especially in the era of the so-called war on
drugs, often results in incarceration.9 Once individuals
become associated with the criminal justice system and
prison, especially when the situation encompasses the
chronic relapsing disease of addiction, they typically
continue to be reincarcerated many times, even
after criminal activity has ceased or has reduced
substantially.10 In the USA, about 10% of people receiving
methadone maintenance treatment are incarcerated
annually.11 With more than 300 000 citizens receiving
methadone treatment,12 this estimate equates to about
30 000 individuals per year who enter prison or jail
receiving methadone. On incarceration in the USA,
nearly 90% of people on prescribed methadone are forced
to stop or taper oﬀ this treatment.11 This pervasive practice
of summarily discontinuing an approved and eﬀective
therapy in correctional settings seems to be unique
among medical treatments.
Discontinuation of methadone—by deﬁnition an
interruption in treatment—often occurs in pre-trial
detention, before determination of guilt or innocence,
and results in the predictable discomfort of withdrawal
symptoms. Methadone withdrawal compounds psychological distress and has been implicated as a suicide
trigger in the initial weeks of incarceration.13,14 Cessation
of methadone maintenance also results in loss of opioid
tolerance. Released prisoners are especially susceptible to
drug-related death, with the risk of fatal overdose in the
ﬁrst 2 weeks after release, which is three to eight times
greater than that during other periods at liberty,15 and
129 times higher than in the general population.16 An
absence of opioid tolerance is a probable contributor
to this increase in risk.15 The implications of forced
methadone withdrawal in incarcerated prisoners have
never been studied in a randomised trial. Therefore, our
aim was to assess the eﬀects of continued methadone
maintenance versus forced withdrawal from methadone
in incarcerated prisoners on re-engagement with
community methadone maintenance treatment in the
ﬁrst month after release from incarceration.

Methods
Study design and participants
We did a randomised, open-label, controlled trial in the
Rhode Island Department of Corrections, RI, USA. This
study was approved by the Institutional Review Board
(including a prisoner representative) of the Miriam
Hospital in Providence, RI, and the Rhode Island
Department of Corrections Medical Research Advisory
Group. Because the study was done with prisoners, a
vulnerable population, the study was also reviewed and
approved by the US Federal Oﬃce for Human Research
Protections. Participants were male and female inmates
of the Rhode Island Department of Corrections. We
recruited inmates receiving methadone treatment
through the institution’s existing staﬀ, with information
www.thelancet.com Vol 386 July 25, 2015

sheets and word of mouth. To be eligible, inmates had to
be enrolled in a Rhode Island methadone maintenancetreatment programme at the time of incarceration, be
willing to be randomly assigned to either study group,
speak English or Spanish, and want to remain on
methadone maintenance treatment during incarceration
and after release. Participants who had already started a
tapered withdrawal regimen were ineligible to enrol in
this study because of concern about possible coercion.
Participants who had already started a tapered withdrawal
regimen were ineligible to enrol in this study because of
concern that the physical discomfort of already-started
withdrawal symptoms might constitute undue inﬂuence,
and make them more likely to give consent to participate
in the study as a way to get methadone and alleviate the
withdrawal symptoms. Pregnant women and inmates
with HIV infection were excluded because the policy of
the Rhode Island Department of Corrections is to oﬀer to
maintain these inmates on methadone. Participants were
informed that if they were randomly assigned to continue
methadone but had to receive disciplinary action
resulting in segregation, they would be transferred to
the standard forced-withdrawal protocol as per the
institution’s mandate.
Participants were eligible for inclusion only if they were
to be incarcerated for more than 1 week and less than
6 months; however, identiﬁcation of whom would meet
this criterion at the time of enrolment was not always
possible. All participants gave written informed consent.

Randomisation and masking
After enrolment, we randomly assigned participants (1:1)
using a computer-generated random permutation to
either continued methadone maintenance treatment or
usual care (forced tapered withdrawal from methadone).
We did the randomisation procedure independently of the
enrolment and consent processes. Field staﬀ enrolled
participants at the Department of Corrections. After
obtaining participants’ consent, the ﬁeld staﬀ member
returned to the study oﬃce, where the random assignment
was obtained from a separate staﬀ member who had no
direct contact with participants. The same ﬁeld staﬀ
member responsible for enrolling the participant was
responsible for follow-up in the community after their
release. More men than women were incarcerated at the
time of our study, and few patients of racial minorities
were in methadone clinics in Rhode Island;17 therefore, we
used urn randomisation procedures to stratify individuals
on the basis of sex and race. The advantages of urn
randomisation are that it can eﬀectively balance groups
even with several stratifying covariates, with a low risk of
experimenter bias or manipulation.18

For the study see
https://clinicaltrials.gov/ct2/
show/study/NCT01874964?ter
m=NCT01874964&rank=1

Procedures
Participants in the continued-methadone group were
maintained on their methadone dose at the time of
incarceration, with dose adjustments made as clinically
351
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indicated. Participants receiving a stable dose were
typically continued on that same dose. For participants
whose doses were being adjusted at the time of
incarceration, or with symptoms caused by doses that
were too low or too high, adjustments were made in
accordance with standard practices, usually in conjunction
with their home clinic.19 Participants who were assigned
to tapered forced withdrawal from methadone completed
the institution’s standard protocol of continuation of
methadone at their entry dose for week 1 of incarceration,
then a tapered withdrawal regimen (a starting dose of
>100 mg was reduced by 5 mg per day to 100 mg, then
reduced by 3 mg per day to 0 mg; a starting dose of
≤100 mg was reduced by 3 mg per day to 0 mg).
Participants in the forced-withdrawal group could
therefore still be receiving a daily dose of methadone at
the time of release, dependent on the length of their
incarceration and starting dose. Before their release, all
participants met with study staﬀ who assisted them
with arranging transportation and scheduling of their
ﬁrst methadone clinic appointment after release. For
participants who did not have health coverage or who had
insuﬃcient funds to pay for their treatment, the study
paid for 10 weeks of post-release methadone treatment.
To our knowledge, such ﬁnancial support is not the usual
standard of care anywhere in the USA.

652 total number of people dosed with
methadone during the study period

Outcomes
The main outcomes were engagement with a
methadone maintenance-treatment clinic after release
from incarceration and time to engagement with
methadone maintenance treatment. Other outcomes
were use of opioids or use of any other illicit drug use,
entry to a drug treatment programme, HIV risk
behaviours, reincarceration, and health-care costs. The
adverse events measured were the occurrence of death,
overdoses, hospital admissions, and visits to a hospital
emergency room.

Statistical analysis
We planned to enrol 450 participants in the trial to
achieve statistical power of 0·80 (α error=0·05,
two-tailed) and detect an eﬀect size of 0·30. To test
associations between receipt of methadone while
incarcerated and treatment entry after release, we did
intention-to-treat and as-treated analyses. The intentionto-treat analysis included all eligible participants in the
study as randomised. The as-treated analysis included all
eligible participants in the study by their methadone
status on the day before their release, either receiving
any dose of methadone or not receiving methadone.
This analysis was done because participants in the
forced-withdrawal group could still be receiving some

506 assessed for eligibility
223 excluded
204 did not meet inclusion criteria
19 declined to participate
283 randomised

142 allocated to methadone continuation

141 allocated to forced withdrawal

28 excluded or withdrew post randomisation
24 incarcerated >6 months
4 incarcerated <1 week

114 allocated and eligible

114 post-release clinic
presentation data
available

32 excluded or withdrew post randomisation
25 incarcerated >6 months
6 withdrew
1 incarceration <1 week

109 allocated and eligible

110 completed 1 month
follow-up interview

109 post-release clinic
presentation data
available

1 deceased
3 unable to contact

114 included in analysis
of clinic
presentation

110 included in analysis
of secondary
outcomes

87 completed 1 month
follow-up interview

22 unable to contact

109 included in
analysis of clinic
presentation

87 included in analysis
of secondary
outcomes

Figure 1: Trial proﬁle
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amount of methadone just before their release if they
had not yet completed the department’s withdrawal
protocol.
At enrolment, all participants gave written consent for
the research team to access their methadone records at
community clinics to assess post-release methadone
treatment engagement. Data for time to re-enrolment in
community methadone programmes were extracted from
clinic records. We assessed substance use with the
Addiction Severity Index20 and Timeline Follow Back
method for 1 month data about drug relapses. Additionally,
we obtained data for HIV risk behaviours, treatment for
misuse of opioids or other substances, health-care use,
and overdose. Other outcomes were measured through
participant self-reports in face-to-face interviews.
For both the intention-to-treat and as-treated analyses,
we plotted Kaplan-Meier curves of the primary outcome,

the time to presentation at a methadone treatment
clinic after release from incarceration, and applied the
log-rank test of equality. We used Cox proportional
hazards modelling to further explore predictors of postrelease treatment entry. We assessed each predictor
variable for its bivariate association with treatment
entry, and variables with p<0·20 were used in the
multivariable models.21 We did not do any further
reduction of covariates to allow for comparison between
the intention-to-treat and as-treated models. We tested
the proportional hazards assumption for each variable
in the multivariable model by including an interaction
between the variable and log (time) in the model. No
variables in either multivariable model violated the
proportional hazards assumption.
We analysed secondary outcomes with the χ² test to
assess for diﬀerences between study groups.

Continued methadone
(n=114)

Forced withdrawal
(n=109)

Total
(n=223)

Sex
Male

87 (76%)

86 (79%)

173 (78%)

Female

27 (24%)

23 (21%)

50 (22%)

White

93 (81%)

88 (81%)

181 (81%)

Black

3 (3%)

6 (6%)

9 (4%)

Other

18 (16%)

15 (14%)

33 (15%)

Non-Hispanic

97 (85%)

95 (87%)

192 (86%)

Hispanic

17 (15%)

14 (13%)

31 (14%)

33 (8·0)
30 (27–54)

36 (8·7)
33 (29–40)

34 (8·4)
32 (27–40)

Ethnic origin

Age at baseline (years)
Number of years in education
Did not ﬁnish high school

48 (42%)

41 (37%)

89 (40%)

Finished high school

41 (36%)

40 (37%)

81 (36%)

College or higher education

25 (22%)

28 (26%)

53 (24%)

Self-reported positive hepatitis C status

36 (32%)

48 (44%)

84 (38%)

Duration of incarceration (days)

56 (47)
42 (17–76)

56 (42)
45 (16–80)

56 (45)
44 (17–78)

Methadone use (weeks)

156 (164); n=112
104 (28–224)

239 (280); n=109
156 (52–312)

197 (232); n=221
112 (32–260)

Most recent methadone dose (mg)

92 (52); n=111
80 (57–115)

95 (67); n=106
80 (51–110)

93 (60); n=217
80 (55–110)

Maintenance dose (mg)

98 (47); n=94
87·5 (60–115)

93 (49); n=89
80 (60–110)

96 (48); n=183
80 (60–115)

12 (11%)

18 (8%)

Methadone dose

Detox status before incarceration*

6 (5%)

Drug use
Heroin use (years)

8 (7); n=97
6 (2–11)

9 (7); n=97
8 (3–12)

8 (7); n=194
7 (3–12)

Use of other opioids (years)

8 (7); n=82
5 (2–10)

8 (5); n=67
6 (3–10)

8 (6); n=149
6 (3–10)

Previous use of injectable drugs
Addiction Severity Index drug subscale score at baseline

88 (77%)
0·23 (0·13)
0·22 (0·10–0·33)

91 (86%)
0·27 (0·13)
0·28 (0·15–0·38)

179 (80%)
0·25 (0·14)
0·25 (0·13–0·36)

Data are n (%), mean (SD), or median (IQR). *Participants with a clinical status of detox before their incarceration were undergoing methadone withdrawal.

Table 1: Baseline characteristics of patients
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Single covariate HR (95% CI)

Multifactorial HR (95% CI)
Intention to treat
2·04 (1·48–2·80)

As treated

Continuing methadone in the intention-to-treat population

2·22 (1·62–3·03)

Receiving methadone maintenance treatment before release in the
as-treated population

6·83 (4·30–10·85)

··

··

Male

0·91 (0·65–1·23)

··

··

Female

Reference

··

··
··

6·61 (4·00–10·91)

Sex

Race
White

Reference

··

Black or African-American

0·56 (0·23–1·37)

··

··

Hispanic ethnic origin

1·05 (0·70–1·58)

··

··

Other

1·05 (0·71–1·56)

··

··

Age*

0·94 (0·86–1·03)

1·01 (0·91–1·12)

Duration of incarceration†

0·93 (0·89–0·97)

0·94 (0·90–0·97)

1·01 (0·97–1·05)

Years of heroin use*

0·91 (0·82–1·01)

0·98 (0·86–1·11)

0·99 (0·87–1·12)

··

0·98 (0·88–1·09)

Addiction Severity Index drug subscale score at baseline

1·22 (0·88–1·69)

Detox status before incarceration‡

0·57 (0·31–1·06)

0·74 (0·39–1·39)

0·83 (0·44–1·56)

Methadone dose before incarceration§

1·02 (0·99–1·04)

1·02 (0·99–1·04)

1·01 (0·99–1·03)

Self-reported positive hepatitis C status

0·82 (0·61–1·11)

··

··

··

Models done in intention-to-treat and as-treated populations. Race classiﬁcation ‘other’ includes participants of Asian, Native American, and many other racial classiﬁcations,
those who reported Hispanic ethnic origin, and those who did not endorse any racial classiﬁcation. HR=hazard ratio. *Hazard ratio for a 5 year increase in predictor variable.
†Hazard ratio for a 10 day increase in duration of incarceration. ‡Participants with a clinical status of detox before incarceration were completing methadone withdrawal
before incarceration. §Hazard ratio for a 10 mg increase in methadone dose received before incarceration.

Table 2: Cox proportional hazards models of time to clinic presentation
See Online for appendix

Continued
methadone
Dosed with methadone on day before release

111 (97%) of 114

Forced methadone p value
withdrawal
45 (41%) of 109

0·0001

9 (8%) of 110

16 (18%) of 87

0·033

70 (64%) of 110

66 (76%) of 87

0·065

Drug use at 1 month
Opioids
Any other drugs
Drug treatment
Detox programme

2 (2%) of 110

1 (1%) of /87

0·703

Prescribed buprenorphine

1 (1%) of 110

2 (2%) of 87

0·429

Outpatient drug-free programme

8 (7%) of 110

11 (13%) of 87

0·205

Residential treatment programme

13 (12%) of 110

5 (6%) of 87

0·142

In methadone treatment programme

106 (96%) of 110

68 (78%) of 87

0·0001

In any treatment programme

107 (97%) of 110

73 (84%) of 87

0·0001
0·016

HIV risk behaviours
Use of injectable illegal drugs

19 (17%) of 109

28 (32%) of 87

Unprotected sex

72 (91%) of 79

62 (74%) of 84

0·160

12 (11%) of 109

8 (9%) of 87

0·677

Deaths*

1 (1%) of 114

0 (0%) of 109

··

Overdoses (non-fatal)

1 (1%) of 110

2 (2%) of 86

0·423

Admissions to hospital

1 (1%) of 110

4 (5%) of 87

0·102

11 (10%) of 110

16 (18%) of 87

0·089

Reincarcerated
Adverse events

Visits to emergency room

Analyses were done in Stata and p values were calculated using the Pearson χ test. *One death occurred (a fatal
overdose; details in main text). All results are based on self-reports except methadone dosing before release, and
the fatality.
2

Table 3: Clinical outcomes measured at 1 month after release from incarceration.
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With a health-care payer perspective, we based costs
on drug administration fees for methadone and direct
medical care costs for physician, and on ambulatory,
emergency, and hospital care. We used the MannWhitney-Wilcoxon test for non-parametric data to test
for diﬀerences in cost. The timeline was 30 days to
match the primary clinical outcome. We calculated the
total care costs and the incremental cost-eﬀectiveness
ratio with eﬀectiveness as the proportion of individuals
enrolled in methadone maintenance treatment
post-release within 30 days converted to qualityadjusted life years: cost of forced withdrawal minus
cost of methadone continuation divided by forced
withdrawal from methadone on incarceration minus
continuation with methadone on incarceration. We did
a sensitivity analysis, taking into account societal costs
and savings.
To estimate the uncertainty in the incremental costeﬀectiveness, we generated a bootstrap estimate of the
incremental cost-eﬀectiveness ratio.22–24 Incremental costeﬀectiveness ratios that were less than US$50 000–100 000
per quality-adjusted life-year saved were thought to be
cost eﬀective (appendix). Analyses were done with the
Stata 13 and SAS 9.2 programmes.
The study was periodically reviewed by a data safety
monitoring board every 6 months for the ﬁrst 2 years of
recruitment, then once per year until the study ended.
This trial is registered with ClinicalTrials.gov, number
NCT01874964.
www.thelancet.com Vol 386 July 25, 2015
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Role of the funding source

Between June 14, 2011, and April 3, 2013, 652 inmates
were given methadone at the Rhode Island Department
of Corrections (ﬁgure 1). Of these, 506 (78%) were
assessed for participation in the trial, and 283 of them
were randomly assigned, 142 to continued methadone
and 141 to forced withdrawal from methadone.
28 participants from the continued-methadone group,
and 32 from the forced-withdrawal group, were excluded
after random assignment because they did not ﬁt the
eligibility criteria, leaving 114 participants in
the continued-methadone group and 109 in the
forced-withdrawal group. Table 1 shows participant
details in the two groups. Overall, participants were
mostly male and either white or non-Hispanic. We noted
no diﬀerences between groups.
For the primary outcome of post-release methadone
treatment entry, administrative data were available for all
participants. 88% of participants attended a follow-up
interview 1 month after their release. The follow-up rate
was higher in the methadone continuation group (96%)
than in the forced-withdrawal group (80%); p=0·0003. Of
participants assigned to continued methadone, 111 (97%)
of 114 attended a community methadone clinic within
1 month of release, compared with 77 (71%) of 109 of
those assigned to forced withdrawal (p<0·0001).
Participants assigned to continued methadone were
more than twice as likely than forced-withdrawal
participants to return to a community methadone clinic
within 1 month of release (106 [96%] of 110 in the
continued-methadone group compared with 68 [78%] of
87 in the forced-withdrawal group (table 2).
Because of the nature of the withdrawal protocol,
45 participants randomised to forced withdrawal were
released before completing the withdrawal programme
(and therefore received methadone up until the day of
their release, table 3). Furthermore, three participants in
the continued-methadone group completed methadone
withdrawal before release. Two were removed from
methadone treatment by the institution for disciplinary
reasons, and one participant chose to be withdrawn.
When data were analysed by methadone status at release
(receiving or not receiving methadone), 156 (100%) of
those receiving methadone at that time presented to a
community methadone clinic within 1 month of release,
compared with 32 (48%) of 67 not receiving methadone
(p<0·0001).
Participants assigned to continued methadone were
signiﬁcantly more likely than those assigned to forced
withdrawal to attend methadone treatment on release
www.thelancet.com Vol 386 July 25, 2015

Probability of clinic attendance (%)

Results

A

Intention to treat

100

plog-rank <0·0001

HR 2·04 (95% CI 1·48–2·80)
75

50

25
Continued methadone
Forced withdrawal from methadone
0

B

As treated

100

Probability of clinic attendance (%)

The funder of the study had no role in study design, data
collection, data analysis, data interpretation, or writing of
the report. The corresponding author had full access to
all the data in the study and had ﬁnal responsibility for
the decision to submit for publication.

HR 6·61 (95% CI 4·00–10·91)

75

50
plog-rank <0·0001
25

0
0

5

10

15

20

25

30

Days after release from incarceration

Figure 2: Probability of attending a methadone clinic in (A) the intention-totreat and (B) the as-treated populations
Data are for 1 month follow-up after particpants’ release from incarceration.

from incarceration (ﬁgure 2A, plog-rank<0·0001). Each
additional 10 days of incarceration was associated with
a 6% decrease in the likelihood of attending a
methadone treatment clinic after release (table 2).
Compared with the intention-to-treat analysis, the eﬀect
of receiving methadone while incarcerated on postrelease treatment entry was increased in the as-treated
analysis (ﬁgure 2B, p<0·0001). Participants who
received methadone up until their day of release were
nearly seven times more likely than those not receiving
methadone to get methadone treatment after their
release (table 2). Receipt of methadone before release
was the only factor associated with post-release
treatment entry (table 3).
More than half of participants reported any drug use
in the month after release (table 3), and opioid use was
higher in participants in the forced-withdrawal group
than in the continued-methadone group. In both
groups, the most common method of treatment for
drug use was methadone. Injected drug-related HIV
risk behaviours occurred more frequently in those
assigned to forced withdrawal. Self-reported occurrences
of unprotected sex were high in both groups, whereas
355
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Continued
methadone (US$)

Forced withdrawal
from methadone
(US$)

p value*

$362

$225

0·0001

Intention to treat
Methadone treatment†
Physician‡

$6·60

$8·80

0·793

Medical care§

$211

$372

0·894

Total

$609

$637

0·0001

$403

$147

0·0001

Treatment as received on release
Methadone treatment†
Physician‡

$6·81

$9·65

0·388

Medical care§

$257

$365

0·420

Total

$667

$521

0·0001

*Mann-Whitney-Wilcoxon test for non-parametric data. †Costs reported by the centre for methadone-dispensation
costs. ‡Reimbursement from US Medicaid. §Estimates for costs from the hospital accounting system (not charges).

Table 4: Cost-associated outcomes measured at 1 month after release from incarceration

self-reported reincarceration was slightly lower in the
forced-withdrawal group than in the methadone group.
Participants self-reported three non-fatal overdoses in
the ﬁrst month after their release, one in the continuedmethadone group and two in the forced-withdrawal
group (table 3). Similar numbers of emergency room
visits took place in both groups. One participant from the
continued-methadone group died 12 days after release
from incarceration from an overdose (intoxication from
cocaine, methadone, and quetiapine). This participant
had attended the methadone clinic after release but had
not presented for dosing for 9 days before death.
Although rates of death from overdose are higher straight
after release from incarceration than at other times, the
total number in our study was not more than that noted
in other similar studies. No unexpected adverse events
occurred.
Continued-methadone treatment resulted in higher
methadone treatment costs that were oﬀset by savings
in costs for physician and medical care after release,
resulting in a reduced 30 day total cost (table 4). Because
continued methadone treatment during incarceration
also resulted in a greater probability of attendance at
a methadone clinic after release, it dominated in
deterministic analyses by being less expensive and more
eﬀective than forced withdrawal. The sensitivity analysis
showed that continued-methadone treatment instead of
forced withdrawal reduced costs by $19 per individual
with a 21% likelihood of being cost saving, and was
optimum for societal willingness to pay thresholds of
more than $70 000 on the cost-eﬀectiveness analysis
frontier. When we incorporated societal costs (but
excluded savings from avoiding HIV or transmission of
viral hepatitis), continued-methadone treatment
reduced costs by $1632 per individual, with a 47%
likelihood of being cost saving, and was always optimum
for the cost-eﬀectiveness analysis frontier in the
sensitivity analysis.
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Discussion
Our study shows that prisoners receiving any methadone
before release were seven times more likely than their
untreated peers to present to a community methadone
clinic within 30 days of release from incarceration. We
also showed that forced withdrawal of methadone in
short-term incarceration is associated with delays or
prevention of re-engagement in methadone treatment
after release from incarceration (panel).
The design of our study was complicated because we
could not control the duration of incarceration, and thus
many (41%) of participants who were assigned to stop
methadone were released before completing the forced
withdrawal programme. In Rhode Island, the standard
practice is to gradually taper methadone; however, in
most US jurisdictions, methadone is abruptly stopped on
incarceration, which might lead to an even greater eﬀect
for those incarcerated for shorter times. Our results of
the as-treated analysis lend support to this theory.
The forced withdrawal of methadone on incarceration
and decrease in re-engagement in the community are of
particular concern because of the heightened risk of
death in the ﬁrst weeks after release from incarceration.15
Cohort studies show that receipt of opioid
pharmacotherapies in correctional settings and after
release signiﬁcantly reduces mortality both in custody
and after release.40,41 Additionally, methadone during
incarceration is associated with reduced drug use25
and diminished drug-related HIV risk behaviours.42
Continuation of methadone from incarcerated settings
into the community has been associated with a reduced
risk of reincarceration.43 Research from our group and
others39,44 has shown that initiation of methadone during
incarceration is also associated with improved engagement in methadone care after release. Therefore, to
force prisoners and detainees who are enrolled in
methadone maintenance programmes to withdraw from
treatment runs counter to a large and methodologically
rigorous body of evidence showing the public health and
safety beneﬁts associated with methadone maintenance
treatment in correctional settings.
We noted that continued methadone treatment during
incarceration resulted in reduced medical costs in the
ﬁrst 30 days after release and saved costs in a
deterministic analysis, compared with forced withdrawal
of methadone. The cost-eﬀectiveness frontier analysis
suggests that continued methadone would be preferred
over the range of well accepted willingness-to-pay
thresholds. This ﬁnding provides further justiﬁcation
for a change in policy to allow continued methadone
maintenance on incarceration. Despite the need to
assess the “eﬃcacy of substitution drugs within the
criminal justice system”,45 to our knowledge, no similar
economic analysis has examined forced withdrawal
versus continued methadone in the criminal justice
system. For comparison, Connock and colleagues45
reported that methadone maintenance versus no drug
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therapy in the community had an incremental
cost-eﬀectiveness of £13 697 per quality-adjusted
life-year gained, and Barnett46 reported an incremental
cost-eﬀectiveness ratio of $5915 per life-year gained.
Another study47 has also shown the cost beneﬁts of
continued maintenance therapy after release in terms of
reduced mortality.
Forced withdrawal of methadone treatment in
correctional settings is unusual in developed countries.
In most of western Europe, the UK, Canada, and most
Australian jurisdictions, people entering correctional
facilities while receiving prescribed opioid pharmacotherapies are allowed to continue methadone while
incarcerated, and often could start such treatment
during incarceration if it is clinically indicated.48,49 Such
an approach is in accordance with the internationally
recognised principle of equivalence of care,48,50 which
states that incarcerated people are entitled to the same
standard of health care as is available in the surrounding
community. Furthermore, in the USA, to not provide
medically necessary care is regarded as cruel and
unusual punishment in violation of the US Constitution,
and, although rare, some correctional jurisdictions have
had to pay legal settlements to individuals involuntarily
withdrawn from methadone maintenance treatment.51
Our sample size was limited by the substantial
challenges in initiating and undertaking this study, which
is not uncommon for research in correctional settings.52
In addition to the inability to control the length of
incarceration, this study was done in a single institution
in a state where people in methadone maintenance
programmes are predominantly white.17 Both are factors
that might restrict the generalisability of our results. For
obvious reasons this study included only patients who
wanted to continue on methadone; however, we noted
that more than 92% of people assessed wanted to do so.
This study included only participants incarcerated for
fewer than 6 months, and thus does not address the
question of methadone treatment for prisoners with
longer incarcerations. Finally, some participants might
have entered a treatment programme in another state.
This study generally did not include individuals known
to have HIV infection because, under the policy of the
Rhode Island Department of Corrections, people with
HIV who are receiving methadone maintenance on
entry to custody are exempt from forced withdrawal.
However, this exemption is not the case in most US
states. The retention of HIV-positive individuals in
methadone treatment programmes in turn improves
retention in HIV care.53,54 This retention might have
positive implications not only for these individuals’
health, but also, in view of the much increased risk of
HIV transmission by individuals who are not on HIV
treatment, for public health and health-care costs.
We chose to remove the variable of insurance coverage
for methadone treatment in the ﬁrst 10 weeks by oﬀering
treatment to all participants who did not otherwise have
www.thelancet.com Vol 386 July 25, 2015

Panel: Research in context
Systematic review
Methadone maintenance is a highly eﬀective treatment for opioid addiction and has been
included in WHO’s Model List of Essential Medicines since 2005. 11 randomised controlled
trials 25–35 have assessed the eﬃcacy of methadone maintenance in treating opioid
dependence as compared with placebo or non-pharmacological therapy and showed the
eﬀectiveness of methadone maintenance therapy in reducing illicit opioid use and
increasing retention in treatment.36 In prisons, where many individuals are addicted to
opioids, WHO recommends the provision of buprenorphine or methadone maintenance
as best practice for opioid agonist therapy and opioid withdrawal.37 Accordingly, many
nations, including Iran, Australia, Canada, and most of the European Union, have made
methadone maintenance therapy available in correctional facilities. By contrast, in most
of the USA, the standard procedure is to discontinue methadone treatment for prisoners
on incarceration.
We sought to compare the eﬀects, including costs, of continued versus forced
discontinuation of methadone maintenance on re-engagement with care after release
from prison. We reviewed the scientiﬁc literature by searching PubMed, the Cochrane
Database of Systematic Reviews, and Google Scholar for any original English language
articles published up to October, 2014, with the search terms “methadone maintenance”,
“opioid”, opiate”, “addiction”, “prison”, “jail”, “correction”, “incarc”, “forced withdrawal”,
“detoxiﬁcation”, “cost”, “eﬀective”, “beneﬁt”, and “utility”.
International research comparing the eﬀects of continued methadone to forced cessation
at incarceration on post-release treatment re-entry and outcomes has been non-existent.
Studies of other methadone-related outcomes show consistent evidence of an
association between methadone maintenance and other opioid-substitution therapy in
correctional settings and increased post-release treatment entry and retention compared
with no opioid-substitution therapy.38 Up to now in the USA, two randomised trials29,39
have assessed and shown the beneﬁts to starting methadone treatment before release
from incarceration, but these studies did not assess the eﬀects of methadone
continuation compared with forced cessation. Several studies have assessed the
cost-eﬀectiveness of methadone maintenance therapy in the treatment of opioid
addiction, but none have compared the cost-eﬀectiveness of forced withdrawal from
methadone versus continued treatment.
Interpretation
We did the ﬁrst randomised controlled trial to study the eﬀects of continued versus
interrupted methadone maintenance therapy at incarceration on re-engagement with
treatment after release from prison. In the ﬁrst month after release, those randomised to
continue treatment were more than twice as likely to resume methadone treatment after
release. Furthermore, continued methadone decreased medical costs in the ﬁrst 30 days
after release and was cost eﬀective. These data suggest that, rather than force people to
cease methadone maintenance on incarceration, eﬀorts should be made to continue
treatment, and, for those in whom it is indicated, initiate methadone before release, and
make arrangements for follow-up treatment in the community. Continuation of methadone
maintenance during incarceration could contribute to greater treatment engagement after
release, which could in turn reduce the risk of death from overdose and risk behaviours.

coverage. Regional variability in insurance coverage of
methadone and associated costs could somewhat restrict
the generalisability of our ﬁndings. However, under the
US Aﬀordable Care Act, many more people released
from prisons and jails could be eligible for health
insurance, rendering costs less of an issue.55,56
Data from this trial and others substantiate that stopping
methadone treatment during incarceration leads to
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reduced and delayed re-engagement in methadone
treatment in the community.44 In the USA, with the
exception of Riker’s Island jail in New York City,57 only a
few of the estimated 30 000 people incarcerated while
receiving methadone each year continue to get this
treatment during incarceration. The correctional policies
that force withdrawal from methadone on incarceration
not only lead to poorer health, public health, and public
safety outcomes at raised expense, but also hamper the
ability of communities to engage a challenging population
with a highly eﬀective treatment.58,59 The withdrawal
symptoms of abrupt cessation from methadone
maintenance, especially insomnia, can last for months, as
opposed to withdrawal symptoms from heroin which
typically resolve in a less than 1 week. Emerging evidence
suggests that some people avoid entering methadone
treatment in the community so that they do not have the
protracted (compared with heroin) withdrawal from
methadone in the event of incarceration.58,59
The period of incarceration is a public health
opportunity to diagnose and engage people with opioid
dependence with treatment. For those already receiving
treatment who wish to continue after incarceration, the
public health imperative is to continue methadone.
Although evidence-based health care in correctional
settings is hampered by logistical and political obstacles,
these can be addressed through strong leadership,
training, and education for health and custodial staﬀ,
and attention to safety and security issues.52 Our study
shows that continuation of methadone treatment for
people at the time of incarceration reduces medical costs
in the ﬁrst 30 days after release and hastens and increases
the probability that they will return to methadone
treatment on release, at a dangerous time when they
would probably beneﬁt the most from continuing
methadone treatment.
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