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Abstract
Background—Despite its effectiveness, methadone maintenance is rarely provided in American
correctional facilities. This study is the first randomized clinical trial in the US to examine the
effectiveness of methadone maintenance treatment provided to prisoners with pre-incarceration
heroin addiction.

Methods—A three-group randomized controlled trial was conducted between September 2003 and
June 2005. Two hundred-eleven Baltimore pre-release inmates who were heroin dependent during
the year prior to incarceration were enrolled in this study. Participants were randomly assigned to
the following: Counseling Only: counseling in prison, with passive referral to treatment upon release
(n = 70); Counseling + Transfer: counseling in prison with transfer to methadone maintenance
treatment upon release (n = 70); and Counseling + Methadone: methadone maintenance and
counseling in prison, continued in a community-based methadone maintenance program upon release
(n = 71).
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Results—Two hundred participants were located for follow-up interviews and included in the
current analysis. The percentages of participants in each condition that entered community-based
treatment were, respectively, Counseling Only 7.8%, Counseling + Transfer 50.0%, and
Counseling + Methadone 68.6%, p < .05. All pairwise comparisons were statistically significant, (all
ps < .05). The percentage of participants in each condition that tested positive for opioids at one
month post-release were, respectively, Counseling Only 62.9%, Counseling + Transfer 41.0%, and
Counseling + Methadone 27.6%, p < .05, with the Counseling Only group significantly more likely
to test positive than the Counseling + Methadone group.

Conclusions—Methadone maintenance initiated prior to or immediately after release from prison
appears to have beneficial short-term impact on community treatment entry and heroin use. This
intervention may be able to fill an urgent treatment need for prisoners with heroin addiction histories.
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methadone maintenance; drug abuse treatment; prisoners; heroin addiction

1. Introduction
Heroin dependence is a significant problem among individuals entering jails and prisons
throughout the world. In the United States, approximately 12–15% of these individuals have
histories of heroin addiction (Chaiken, 2000; Karberg and James, 2005); epidemiological
studies of prisoners in England and Wales (Strang et al., 2006) and Italy (Rezza et al., 2005)
report lifetime prevalence rates of 58% and 34% respectively; and prisoners in the United
States, Australia, and various European nations have higher rates of heroin use than the general
population (McSweeney et al., 2002). Furthermore, re-addiction usually occurs within one
month of release (Kinlock et al. 2002; Maddux and Desmond, 1981; Nurco et al. 1991).
Although addiction is associated with a high risk of human immunodeficiency virus (HIV;
Chitwood et al.1998; Inciardi et al. 1998), hepatitis B and C infections (Edlin, 2002; Fuller et
al. 1999; Hagan et al. 2002), overdose death (Mark et al. 2001; Weatherburn and Lind,
1999), criminal activity (Chaiken and Chaiken, 1990; Kinlock et al. 2003; Nurco, 1998), and
re-incarceration (Substance Abuse and Mental Health Administration (SAMHSA), 2000),
most reentering prisoners do not receive substance abuse treatment while incarcerated or upon
release (Inciardi et al. 1998; McSweeney et al., 2002; Smith-Rohrberg et al. 2004). Thus, there
is an urgent need to evaluate promising treatments spanning incarceration and the community
(Leukefeld et al. 2002; Office of National Drug Control Policy (ONDCP), 2001a).

Despite extensive evidence of methadone treatment’s effectiveness in community-based
settings (Ball and Ross, 1991; Dole and Nyswander, 1965; Jaffe and Senay, 1971; Johnson et
al. 2000; Joseph et al. 2000; Platt et al. 1998) and its widespread use in correctional facilities
throughout the world (Jurgens, 2004; McSweeney et al. 2002), provided in 23 countries (Dolan,
2001; European Monitoring Centre for Drugs and Drug Addiction (EMCDDA), 2002),
methadone treatment is rarely offered in U.S. correctional facilities. In the U.S., there are two
types of correctional facilities—jails, typically administered by city or county governments,
holding short-term inmates awaiting trials or serving shorter sentences and prisons, generally
administered by state and federal governments and holding longer-term inmates serving
sentences longer than one year. In 1968, Dole and colleagues (Dole et al. 1969) conducted the
first study of methadone treatment in an American correctional facility. In this study, 28 heroin-
addicted pre-release New York City jail inmates were randomly assigned to methadone
maintenance 10 days prior to release, with post-release assignment to continued treatment in
the community or to an untreated control condition. Participants receiving methadone had
lower re-addiction and re-incarceration rates at 7–10 months post-release than controls.
Subsequently, New York City’s jail began a methadone program in 1987. This program
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provides methadone treatment to newly-arrived jail inmates who are either addicted to heroin
or who are receiving methadone maintenance treatment at the time of incarceration. This
program has been effective in facilitating post-release treatment attendance and in reducing re-
incarceration (Magura et al. 1993; Tomasino et al. 2001).

Baltimore’s serious, persistent health and crime problems associated with heroin addiction
(Fuller et al. 1999; Gray and Wish, 2001; Kinlock et al. 2002; Wish and Yacoubian, 2001) led
to a small-scale study of prison-initiated opioid maintenance treatment with Levo-alpha-
acetylmethadol (LAAM) for male inmates with pre-incarceration heroin dependence (Kinlock
et al. 2002). Results indicated that it was feasible to enroll such inmates in maintenance
treatment, and that this approach facilitated treatment entry upon release to the community
(Kinlock et al. 2002, 2005a, 2005b).

The present study is, to our knowledge, the first randomized clinical trial in the United States
to examine the effectiveness of prison (as opposed to jail)-initiated methadone (Kinlock et al.
2005b). It was conducted to assess the extent to which initiating methadone in prison prior to
release with continued treatment in the community would be more efficacious than initiating
methadone treatment in the community or simply providing counseling in prison with a passive
referral to treatment upon release. Determining the differences in efficacy among these
conditions would provide important data to clinicians, policy makers, and correctional officials.
The present report focuses on outcomes at one-month post-release – the time point by which
an estimated 66–78% of untreated prisoners with heroin addiction histories typically relapse
(Maddux & Desmond, 1981; Nurco et al., 1991).

2. Method
2.1 Participants

Participants were recruited between September 2003 and June 2005 from male prisoners in a
Baltimore pre-release facility who had been incarcerated at least one year and would have met
criteria for methadone maintenance treatment at the time of their incarceration. Eligibility
criteria were: 1) three to six months before anticipated release from prison; 2) meeting
Diagnostic and Statistical Manual of Mental Disorders (DSM-IV; American Psychiatric
Association, 1994) criteria of heroin dependence at time of incarceration and being
physiologically dependent during the year prior to incarceration; 3) suitability for methadone
maintenance as determined by medical evaluation; 4) willingness to enroll in a prison-based
methadone maintenance treatment program; and, 5) residing in Baltimore following release.
Individuals who did not meet the heroin-dependence criterion were eligible if they were
enrolled in an opioid treatment program in the year before incarceration. Individuals were
excluded from participation if they had one or more of the following conditions: 1) renal failure;
2) liver failure; 3) pending/unadjudicated charges, which could have resulted in transfer to
another correctional facility and/or additional prison time; and 4) a pending parole hearing.

Participants were recruited by group orientation sessions (in which research staff informed
potential participants about the nature of the study and requirements for participation) and
word-of-mouth. Inmates willing to enroll were individually screened for participation by study
personnel. Inmates still eligible at this point then met with research staff for informed consent
and completed baseline assessments (see section 2.4, below). Final consent and determination
for study enrollment was made by the methadone program’s medical director following a
physical examination (See Consort Diagram, Figure 1).

Of the 253 individuals who were consented and completed a baseline assessment, the 211 who
were randomized were compared on the baseline variables presented in Table 1 with the 42
who became ineligible for study participation. There was only one statistically significant
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difference between the two groups. Individuals who were randomized reported committing
crime on more days in the last 30 days in the community before the current incarceration than
did those not randomized (p =.006).

2.2 Study Design
The study was a three-group randomized controlled trial. Participants were assigned (see Figure
1) to one of three treatment conditions based on a block randomization procedure, such that in
a block of nine participants, three participants were assigned at random to each of the three
treatment conditions. Assessments were conducted at baseline and at one month following
release from prison. The study protocol was approved by Friends Research Institute’s
institutional review board (IRB) and the trial was monitored by an external data and safety
monitoring board (DSMB).

2.3 Interventions
Following initial screening, informed consent, and physical examination, consenting
participants were randomly assigned to one of three conditions: Counseling Only – counseling
in prison, with passive referral to treatment upon release; Counseling + Transfer – counseling
in prison, with immediate access to methadone maintenance treatment upon release from
prison, but no maintenance treatment in prison; or, Counseling + Methadone – initiation of
methadone maintenance and counseling in prison, continued in a community-based methadone
maintenance program administered by the same provider immediately upon release from
prison. All participants received an individual intake by the study counselor and were
subsequently scheduled to receive, within treatment condition, 12 weekly sessions of group-
based education and discussion on relapse and overdose prevention, cocaine and alcohol abuse,
and other re-entry issues. Immediately prior to release, all participants were scheduled to meet
with the study’s counselor to discuss plans for release, including housing, employment
concerns, and treatment options. Counseling Only participants were informed at release by
treatment staff to seek drug abuse treatment in the community in any of the publicly funded
drug abuse programs in Baltimore according to programs’ standard admission procedures.

At the start of the study, the methadone induction protocol for the Counseling + Methadone
Condition participants was to begin at 10 mg of methadone and increase by 5 mg every third
day. However, because the first two participants reported some drowsiness after the first several
doses, the protocol was changed with the approval of the IRB. Counseling + Methadone
Condition participants subsequently began methadone dosing at 5 mg and increased by 5 mg
every eighth day during incarceration to a target dose of 60 mg. These slow induction rates
were followed because participants were not tolerant to opioids at the time medication was
initiated. A target dose of 60 mg was used to facilitate tapering off methadone in the event
participants are transferred to other prisons and/or receive additional prison time. At release,
Counseling + Methadone Condition participants were advised by treatment staff to report to
the in-prison treatment program’s community-based facility as soon as possible; at that time,
they were informed that if they reported within 10 days following release from prison, they
would be guaranteed admission into the treatment program’s methadone treatment program.
Once they arrived at this facility, dosage could be increased or decreased based on clinical
need.

At release from prison, participants in the Counseling + Transfer condition were advised by
treatment staff to report to the in-prison treatment program’s community-based facility, where
they would initiate methadone treatment at the same induction rate followed for Counseling +
Methadone participants while these participants were in prison. Participants in the
Counseling + Transfer and Counseling + Methadone conditions who missed 3 consecutive
days of medication at any time were required to meet with the study physician to adjust dosage
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if necessary. Participants who failed to meet with the physician or requested to discontinue
treatment were discharged from treatment according to the treatment center’s protocol.

2.4 Assessments
Participants were administered at baseline the Addiction Severity Index (ASI; McLellan et al.
1992), which assesses problem severity in seven areas: alcohol use, drug use, medical,
psychiatric, family/social, employment, and legal functioning. Follow-up assessments
scheduled one month after release from prison consisted of treatment record review; one urine
drug test for opioids, cocaine, and other illicit drugs, and an interview addressing heroin use,
cocaine use, and criminal activity.

2.5 Outcome Measures
The primary outcome measures examined during the one-month follow-up period were
admission to drug abuse treatment in the community and urine opioid test results. The
secondary outcome measures were: 1) self-reported heroin use; 2) self-reported cocaine use;
and 3) urine drug test results for cocaine. Data on drug abuse treatment status were obtained
from treatment program records and participant self-report. Urine samples were tested using
the enzyme-multiplied immunoassay technique for opioids and cocaine, with cutoff calibration
concentrations of 300 μg/mL for both morphine and benzoylecgonine. Frequency of self-
reported heroin and cocaine use were obtained from the ASI. Due to the relatively large number
of participants who reported zero days of drug use, both self-reported heroin and cocaine days
were collapsed into dichotomous variables (any v. none) for the purpose of analysis.

2.6 Hypotheses
It was hypothesized that the Counseling + Methadone condition would have more favorable
outcomes than both the Counseling + Transfer and Counseling Only conditions with respect
to: 1) entry into community-based drug abuse treatment following release from prison; 2)
heroin use; and 3) cocaine use. Furthermore, the Counseling + Transfer condition would have
more favorable outcomes than the Counseling Only condition.

2.7 Statistical Analysis
Logistic regression analysis (Agresti, 1990; Hosmer and Lemeshow, 1989) was used to
compare the three treatment conditions on both the primary and secondary outcome variables.
Wald χ2 is reported for the overall test comparing the three conditions, as well as for the pairwise
comparisons between the different treatment conditions.

3.0 RESULTS
3.1 Participant Characteristics

One-month post-release follow-up assessments were conducted on 200, or 96.2% of the 208
participants due for this assessment; 64 of 70 (91.4%) in the Counseling Only condition, 66 of
68 (97.1%) in the Counseling + Transfer condition, and 70 of 70 (100.0%) in the Counseling
+ Methadone condition. As shown in Table 1, most participants in each of the three study
conditions were African American, did not complete high school, and were between 35 and
45 years of age. All participants had been previously incarcerated, whereas at least two-thirds
in each study condition had one or more previous substance abuse treatment episodes, with
less than one-third reported having been in methadone maintenance treatment. Participants in
each condition, on average, began heroin use in their late teens, generally 4–5 years after the
onset of criminal activity. In the 30 days prior to their current incarceration, participants in
each condition reported, on average, using heroin and committing crime nearly every day.
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There were no statistically significant differences between the three treatment conditions on
the variables listed in Table 1.

3.2 Primary Outcomes
3.2.1 Community Treatment Entry—The percentage of participants in each condition that
entered community based treatment were, respectively, Counseling Only 7.8%, Counseling +
Transfer 50.0%, and Counseling + Methadone 68.6%, p < .05. All pairwise comparisons were
statistically significant, all ps < .05.

3.2.2 Urine Opioid Drug Test Results—The percentage of participants in each condition
that tested positive for opioids were, respectively, Counseling Only 62.9%, Counseling +
Transfer 41.0%, and Counseling + Methadone 27.6%. There was a statistically significant
difference overall in the Condition by positive opioid test effect, p < .05. In terms of pairwise
comparisons, only the Counseling Only group was significantly more likely to test positive
than the Counseling + Methadone group.

3.3 Secondary Outcomes
3.3.1 Urine Cocaine Drug Test Results—The overall model for cocaine urine testing
results was not significant [χ2 = 3.39, p = .18]. The percent of participants in each condition
who tested positive were, respectively, Counseling Only, 63.9%, Counseling + Transfer,
48.7%, and Counseling + Methadone, 44.8%.

3.3.2 Self-Reported Heroin Use—The overall model for heroin use was significant [χ2 =
7.38, p = .025]. The percentage of participants in each condition that reported using heroin on
one or more days during the one-month period following their release from prison were,
respectively, Counseling Only, 60.3%, Counseling + Transfer, 39.4%, and Counseling +
Methadone, 40.0%. Counseling Only participants were more likely to report heroin use
compared to both Counseling + Methadone (p = .020) and Counseling + Transfer (p = .018)
participants. There was no significant difference between Counseling + Transfer and
Counseling + Methadone participants, p > .05.

3.3.3. Self-Reported Cocaine Use—As with urine cocaine testing, the overall model for
self-report was not significant [χ2 = 3.20, p = .20]. The percentage of participants in each
condition that reported using cocaine on one or more days during the one-month period after
their release from prison were, respectively, Counseling Only, 34.9%, Counseling +
Transfer, 22.7%, and Counseling + Methadone, 22.9%.

4.0 Serious Adverse Events
There were 10 serious adverse events (SAEs), including 9 hospitalizations (3 in Counseling +
Transfer and 6 in the Counseling + Methadone condition) and one narcotic overdose death
(Counseling Only). Only one of the SAEs (brief hospitalization for constipation in the
Counseling + Methadone group) was considered possibly-related to study participation. The
remaining five hospitalizations in for the Counseling + Methadone condition included two for
heart disease and one each for pneumonia, alcohol detoxification, and kidney disease. The three
hospitalizations for the Counseling + Transfer condition involved one for high blood pressure,
one for psychiatric problems, and one for back pain.
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4.0 Comment
4.1 Outcomes at One-Month Follow-Up

This study is the first randomized clinical trial in the US to examine methadone maintenance
treatment provided to prisoners with pre-incarceration histories of heroin addiction. The current
investigation, involving 200 participants, indicates that offering methadone maintenance
treatment in prison was associated with greater treatment entry in the community within one
month post-prison release than either counseling only with passive referral upon release or a
guaranteed methadone treatment admission upon release. Compared to Counseling Only
participants, those participants who received methadone in prison were over eight times more
likely to enter drug abuse treatment following release. These findings confirm and extend the
results of our previous study with LAAM which showed superior treatment entry for pre-
release participants who started LAAM prior to release as compared to controls (Kinlock et al.
2005a). These findings are of significance because increased treatment entry and retention for
heroin-dependent individuals has been shown to be related to reduced heroin use and criminal
activity (Anglin, 1988; Hser et al. 2001; Kinlock and Gordon, 2006).

In terms of heroin use confirmed by urine drug test results at follow-up, while there was no
difference between methadone initiated in prison and upon release, both of these conditions
were superior to counseling only in prison. Counseling Only participants were over twice as
likely as Counseling + Methadone participants to test positive for opioids at one-month post-
release. These findings are also of importance as increased frequency of heroin use is associated
with increased frequency of criminal behavior (Chaiken and Chaiken, 1990; Kinlock et al.
2003; Nurco, 1998) as well as greater likelihood of incarceration (Hanlon et al. 1998;
SAMHSA, 2000), HIV and hepatitis B and C infections (Chitwood et al. 1998; Edlin, 2002;
Fuller et al. 1999; Hagan et al. 2002; Inciardi et al. 1998), and overdose (Mark et al. 2001;
Weatherburn and Lind, 1999). In Dole and colleagues (1969) study of pre-release jail inmates,
individuals who received methadone prior to release had lower rates of both heroin addiction
and re-incarceration as compared to controls.

It is not entirely surprising that cocaine use did not differ among the groups. Methadone
treatment has been shown to be more effective in treating opioid use than cocaine use (Platt et
al. 1998). In a recent study, individuals treated with methadone only (without counseling) as
compared to waiting list controls, were found to have significantly reduced heroin, but not
cocaine use (Schwartz et al. 2006). Effective strategies are needed to assist methadone patients
reduce their cocaine use (Platt et al. 1998).

In contrast to jail and prison inmates in other countries (Dolan et al., 2005; Strang et al.
2006), incarcerated individuals in the United States are less likely to have access to heroin on
a regular basis. As a result, despite their histories of heroin dependence prior to incarceration,
while in pre-release facilities (Dole et al. 1969; Kinlock et al. 2002) or upon release to the
community (Smith-Rohrberg et al. 2004), most such individuals are not tolerant to opioids.
Therefore, it is necessary to begin opioid maintenance treatment at a low dose and to increase
the dose slowly and gradually to minimize oversedation and other side effects. The dosing
schedule used in the present study was generally well tolerated. Whether the weekly 5 mg dose
increase, particularly once tolerance is reached at moderate doses, was too slow is not known.
Clinically, as with methadone dosing in tolerant individuals, dosing should be individualized
and careful, and regular assessment of potential side effects with appropriate dose adjustments
is necessary.

Several studies have indicated that drug dependent prisoners are at high risk of overdose death
within the first two weeks of release (Binswanger et al. 2007; Bird and Hutchinson, 2003;
Stewart et al. 2004). The only overdose death by one month post-release occurred in a
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participant in the counseling only condition. One advantage of initiating treatment in prison
and continuing that treatment in the community with opioid agonists might be reduction in the
risk of overdose.

Because there are several limitations to this study, caution must be exercised in drawing
conclusions. First, the sample only involved male prisoners from Baltimore. Although the
present results regarding the effectiveness of methadone maintenance treatment initiated in a
correctional facility are similar to those of Dole et al. (1969) reported earlier and of Dolan et
al. (2005) in Australia (although the latter study had a considerably longer follow-up period-
four years), statements about how the present results apply to female prisoners or to prison
inmates from other geographic locations must be made with some caution due to variations in
treatment needs and treatment responsiveness among drug-involved offenders by gender,
ethnicity, and geographic location (Inciardi, 2001; Pelissier and Jones, 2005). Understandably,
the availability of urine drug testing results on all 200 participants would have allowed a more
precise comparison of the effects of treatment condition on heroin use and cocaine use.
Furthermore, precise examination of self-report data was problematic because of the relatively
large number of cases involving zero days, which was, in part, a function of underreporting.
Also, it should be noted that the present study involved an intent-to-treat analysis, in that all
individuals randomly assigned to each condition were considered regardless of whether they
received treatment. Although it cannot be precisely determined what the results may have been
had similar proportions of participants in each condition received the interventions to which
they had been randomly assigned, given the magnitude of the differences in outcome,
particularly between the Counseling + Methadone and Counseling Only conditions, most likely
the results would have not have differed substantially from those presently reported. Finally,
this was not a blinded study. Given that 18 individuals in the Counseling Only condition did
not actually receive their treatment because they wanted methadone is a limitation because it
may have reduced the efficacy of what could be achieved by counseling alone, if the
participants had been unaware or believed that they were receiving the medication.

In conclusion, despite study limitations and the need to examine longer-term follow-up results,
these preliminary results of the first controlled clinical trial of in-prison methadone
maintenance treatment in the United States build on those obtained in our initial, smaller-scale
study. Experiences in both studies, in the study by Dole and the methadone program in the
New York City jail indicate that is quite feasible and effective to provide opioid agonist therapy
to inmates with heroin addiction histories. Results suggest that the current intervention may
be able to meet an urgent need in ensuring a continuum of drug abuse treatment spanning the
institution and the community, an objective emphasized by the Office of National Drug Control
Policy (ONDCP, 2001b) and the American Association for the Treatment of Opioid
Dependence (AATOD, 2001). We consider these results promising, and future research on this
sample will examine differences by treatment condition with regard to post-release treatment
retention, heroin use, cocaine use, and criminal activity will be examined by treatment
condition at 3-, 6-, and 12-months post-release. These latter analyses will provide important,
longer-term outcome information regarding the relative effectiveness of the three treatment
conditions as well as on the characteristics of individuals with favorable and unfavorable
outcomes, both within and across condition.
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Figure 1.
Consort Diagram of Recruitment
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