
A Randomized Trial of Oral Naltrexone for Treating Opioid-
Dependent Offenders

Donna M. Coviello, PhD1, James W. Cornish, MD1,2, Kevin G. Lynch, PhD1, Arthur I.
Alterman, PhD1, and Charles P. O’Brien, MD, PhD1,2

1Department of Psychiatry, University of Pennsylvania, Philadelphia, Pennsylvania
2Department of Veterans Affairs Medical Center, Philadelphia, Pennsylvania

Abstract
Offenders with a history of opioid dependence are a particularly difficult group to treat. A large
proportion of offenders typically relapse shortly after release from prison, commit drug-related
crimes and then are arrested and eventually re-incarcerated. Previous research demonstrated that
oral naltrexone was effective in reducing opioid use and preventing recidivism among offenders
under federal supervision. The 111 opioid-dependent offenders in this study were under various
levels of supervision that included county and federal probation/parole, a treatment court, an
alternative disposition program, and an intermediate punishment program. Subjects were
randomly assigned to receive six months of either 300 mg per week of oral naltrexone plus
standard psychosocial treatment as usual (n=56) or standard psychosocial treatment as usual
(TAU) without naltrexone (n=55). While the TAU subjects who remained in treatment used more
opioids than the naltrexone subjects who remained, the high drop out rate for both groups made it
difficult to assess the effectiveness of naltrexone. The study provides limited support for the use of
oral naltrexone for offenders who are not closely monitored by the criminal justice system.

Introduction
Treatment for opioid-dependent criminal justice clients has largely been abstinence oriented
even though drug-free counseling for these individuals has failed to demonstrate efficacy.1-6

Kinlock et al.3 found that offenders who received methadone while incarcerated or
immediately upon release from prison used less opioids than those who received only
counseling. Despite the success rate of agonist treatments such as methadone and
buprenorphine,7 relatively few probationers/parolees receive these medications. The
criminal justice system generally has not been favorable to these treatments because they
produce opioid effects similar to heroin and they have the potential for abuse and diversion.
4,8 Moreover, many clients encounter barriers to methadone therapy including the
restrictions of daily dosing regimens and the fear of detoxification from methadone.9

An alternative treatment is antagonist maintenance with naltrexone. Naltrexone blocks the
intoxicating and reinforcing effects of opioids, yet naltrexone has virtually no psychotropic
or euphoric effects and is not an addictive drug.5,10,11 When taken regularly, naltrexone
extinguishes opioid-taking behavior.5
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Among non-offenders, clinical trials have shown the beneficial effects of naltrexone while
patients remain in treatment.12-16 However, patients are often reluctant to initiate the
medication and, once prescribed, compliance with naltrexone has been a problem.15,17-20

For example, in order to begin naltrexone therapy the patient must be opioid-free and many
dependent individuals are unwilling or unable to detoxify. In addition, unlike agonist
treatments, there is no physical dependence with naltrexone, therefore patients can drop out
of treatment, stop taking the medication and experience no withdrawal effects. Greenstein et
al 17 demonstrated that at least 30 days of naltrexone was needed for improvement in
treatment outcomes.

Highly motivated individuals, on the other hand, may be more compliant with treatment and
hence benefit from the medication. Naltrexone has shown favorable results in uncontrolled
studies of “white collar” opioid-dependent substance abusers such as physicians, lawyers,
and nurses who face external pressure to complete treatment or risk losing their license.21-25

While opioid-dependent parolees represent a different kind of group, they may be similarly
motivated to take naltrexone and remain opioid-free or risk re-incarceration. Since few
professionals in charge of the care of probationers/parolees are aware of naltrexone very few
offenders have an opportunity to receive the medication.4

A pilot study conducted by our group with 51 federal probationers or parolees with a history
of heroin addiction showed efficacy for oral naltrexone treatment.26 After six months of
treatment, participants randomly assigned to naltrexone had a re-incarceration rate (26%)
less than half that of those in the control group who just received psychosocial treatment as
usual (56%). The rate of opioid positive urines was also significantly less in the naltrexone
(8%) compared to the control group (30%). Although retention was greater for the
naltrexone subjects, the difference was not statistically significant. Overall, there were few
side effects reported and there were actually higher levels of distress reported by the control
group than among naltrexone subjects.

Given the above findings, we were encouraged to undertake a larger investigation of the
efficacy of oral naltrexone in opioid-dependent offenders. The current study compares oral
naltrexone to treatment as usual (TAU) among a larger, more diverse sample of offenders
than in the prior study of federal probationers/paroles. This study of 111 subjects included
federal and county criminal justice clients as well as those assigned to an alternative
disposition program, an intermediate punishment program, and a treatment court. It was
hypothesized that participants randomly assigned to receive oral naltrexone will have fewer
opioid positive urines, commit less crime and will be more likely to complete the six-month
treatment protocol than those randomly assigned to the TAU group.

Methods
Subjects

The participants in this study were 111 opioid-dependent individuals who were under legal
supervision in the community. All subjects were enrolled in drug treatment for at least six
months at either the intensive outpatient program (IOP) offered by the research study or
were treated at one of several community-based IOPs.

Subjects were eligible for participation if they: (1) signed an informed consent form
agreeing to randomization to one of the two treatment groups; (2) were between the ages of
18 and 55; (3) had a diagnosis of opioid dependence based on DSM-IV criteria and a
structured psychiatric interview; (4) were in good general health as determined by a
complete physical examination and laboratory tests; (5) had been assigned to probation/
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parole for a minimum of six months; and (6) had a negative result for urinary opioids and
reported being at least 3 days opioid-free prior to randomization.

Subjects were excluded if they had: (1) current severe alcohol dependence that required
medical supervision for alcohol withdrawal symptoms; (2) current psychosis, dementia,
mental retardation, or history of schizophrenia; (3) clinically significant abnormalities in
hematology, chemistry, or urinalysis; (4) clinically significant cardiovascular, neurological,
hepatic, renal, pulmonary, metabolic, endocrine, or gastrointestinal disorders; (5) a diagnosis
of chronic pain disorder; or (6) taken an opioid antagonist within the prior 6 months. Female
subjects who were pregnant or lactating, or women of childbearing potential who were not
using birth control were also excluded.

Study Recruitment
Participants were recruited from various sources. Referrals were made by county and federal
probation/parole officers, a drug treatment court, the public defenders office, community-
based IOPs and two inpatient programs. Referrals were also obtained from an alternative
disposition program that offered early parole, if participants agreed to attend a mandated
substance abuse treatment program, and an intermediate punishment program (IPP) that
provided offenders the option of attending mandated treatment in lieu of incarceration.

Procedures
The project was approved by the Institution Review Boards of the University of
Pennsylvania and the City of Philadelphia. The research was also approved by an
administrative board consisting of the Chief Federal District Court Judge in Philadelphia and
by a research review committee of one of the inpatient hospital programs. Interested
participants were given a full description of the study by research staff. Special efforts were
made to assure offenders that participation in the study was voluntary. Individuals were
instructed that the research study was an additional service they could receive and that
choosing to participate or not participate would have no effect on their probation/parole
status and would not affect the duration of their probation/parole. Moreover, they could stop
participation in this study at any time without any effect on their probation/parole, treatment
or services. Subjects who agreed to participate in the study signed an informed consent
document at the point of entry into the trial.

Enrolled subjects completed a two to three day screening process to determine eligibility
into the study. Physical exams and laboratory tests were assessed to ensure that each subject
was in good general health and had normal hepatic function. The Structured Clinical
Interview for DSM-IV Axis-I (SCID)27 was administered to ensure each subject had a
diagnosis of opioid dependence and to rule out any severe psychiatric disorders. During the
screening process participants also completed a series of baseline research assessments. In
order to enter the study, all subjects had to self-report that they had not used opioids for
three days and had to provide a negative urine result for opioids immediately prior to
randomization. Some participants who were unable to provide an opioid-free urine were
referred to inpatient detoxification and returned to the study after having successfully
completed detoxification. Candidates who passed these evaluations and provided a negative
urine result, successfully passed this screening process and were randomly assigned to one
of two treatment conditions (naltrexone + TAU or TAU only).

Randomization was balanced using six prognostic variables: gender, current marital status
(yes/no), comorbid current alcohol abuse or dependence, comorbid current cocaine abuse or
dependence, previous arrests and criminal charges (≤ 5 vs. >5), and previous drug
treatments other than self-help groups and detoxification only (≤ 3 vs. > 3). The point of
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randomization of each subject was the actual starting point for the study. All subsequent
scheduled events were calculated from the point of randomization. Subjects were assessed at
baseline, twice weekly during the six-month treatment phase and then at six months post-
treatment entry.

Participants in both groups were administered a standard side effects questionnaire that
assessed any adverse events. Retention in the study was determined by the number of weeks
participants remained in compliance with the protocol. Subjects who missed three
consecutive weeks were dropped from the study.

Treatment Conditions
Psychosocial Treatment Only (TAU Group)—Participants in the TAU group received
six months of psychosocial treatment at one of several community-based treatment programs
or at the university-based IOP provided by the research study. The university-based
psychosocial treatment consisted of three hours of group therapy, one hour of individual
therapy, and one hour of case management for six weeks of intensive outpatient treatment
followed by 20 weeks of outpatient treatment (OP) consisting of one hour of individual and
one hour of case management per week. The psychosocial therapy provided by the
community-based programs was similar in content, but typically included additional hours
of group therapy during the IOP phase.

Subjects in the TAU group did not receive a placebo. The rationale for this decision was
based on our clinical experience with naltrexone and with placebo-controlled studies
involving antagonist medications. It has been our experience that subjects on naltrexone will
test the efficacy of the naltrexone one or more times during the early phase of treatment by
using opioids and thus break the blind.17,18,28 Moreover, unlike placebo-controlled trials of
other medications such as anti-depressants, the subject is easily able to determine if the
study medication is active or inactive simply by using an opioid. We did not want subjects to
test the study medication and increase the possibility of re-addiction for those receiving
placebo. In addition, permission to study a criminal justice population is a very sensitive
issue and the court system made it clear that the use of a placebo would be unacceptable.
Therefore, for both ethical and practical reasons, our TAU group was not blinded and
consisted of psychosocial treatment without additional medication. A total of 55 subjects
were assigned to the TAU condition.

Oral Naltrexone Plus Psychosocial Treatment—Subjects randomized to naltrexone
received a challenge test consisting of 0.8 mg of naloxone administered intravenously or
intramuscularly followed by a 20-mininute observation period during which the subject was
evaluated for signs and symptoms of opioid withdrawal. Subjects who failed the naloxone
challenge test were re-evaluated to determine if they required additional days of abstinence
prior to re-challenge or were referred to a substance abuse detoxification program.
Relatively few subjects failed the challenge since all participants had to be opioid-free prior
to randomization. Subjects who successfully passed the naloxone challenge test were started
immediately on naltrexone. The initial naltrexone dose was 25 mg. During the first week,
subjects returned for two more visits, and on the second visit the dose was increased to 50
mg and on the third visit the dose was 100 mg. Beginning in the second week, subjects
receive 150 mg of naltrexone twice a week (300 mg per week) for a total of 26 weeks or six
months. The dispensing of all medication was directly observed. Participants in the
naltrexone group received the same six months of psychosocial treatment as the TAU
condition. Fifty-six participants received oral naltrexone plus TAU.
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Research Assessments
The instruments listed below were administered in order to obtain measurements of
substance abuse, comorbid psychiatric disorders, psychosocial functioning, human
immunovirus (HIV) risk behaviors, depression, antisociality, and criminal behavior. Both
groups received the same schedule of assessments and were compensated for completing
research paperwork at each evaluation time point.

The Addiction Severity Index (ASI) was administered by a trained technician at baseline to
assess lifetime and recent (past 30 days) functioning in seven potential problem areas:
medical, employment/economic, drug use, alcohol use, legal, family/social and psychiatric.
29-31 Composite scores (CS) computed in each of the seven areas provided an indication of
overall problem severity. The ASI also yields relevant sociodemographic information. The
abbreviated, follow-up version of the ASI was administered six months after treatment
entry.

The Structured Clinical Interview for DSM-IV (SCID) was administered during screening to
exclude subjects with severe psychiatric disorders and to verify an opioid substance
dependence diagnosis.27,32 The Beck Depression Inventory (BDI) was administered at
baseline to assess level of depression and measure potential effects of depression on
treatment outcome.33

The California Psychological Inventory-Socialization Scale (CPI-So) is a self-report
inventory that was administered as an independent instrument (i.e., unembedded in the
larger CPI) at the baseline assessment.34-38 The socialization scale is a measure of
socialization, social judgment, and normative behaviors during childhood and adolescence
that yields one summary measure of a disposition to antisociality. Each of the 46 items is
rated true or false (range 0-46) with lower scores reflecting poorer social judgment, less
empathy, and less conformance with social norms. A score of 22 and below was considered
diagnostic of severe problems in rule-following and norm-accepting behavior.39

The Risk Assessment Battery (RAB) is a self-report measure that was used at baseline and
six months to assess both sex and drug risk factors associated with HIV acquisition and
transmission such as needle sharing and unsafe sexual practices.40-41

With subject’s informed consent, criminal records data were obtained from the City of
Philadelphia and the Pennsylvania Commission on Crime and Delinquency. These data
included the total number and type of offenses a participant was charged with prior to and
after randomization. Self-report measures of criminal activities from the legal section of the
ASI that included months incarcerated in lifetime, days of illegal activity in the last month,
and parole/probation status were also obtained.

Monitored urine drug screens were collected by research staff and were analyzed using the
Enzyme Multiplied Immunoassay Technique (EMIT) system in our urine toxicology lab.
Five drugs were tested: opioids, cocaine, methadone, benzodiazepines, and cannabis. Urine
drug screens were collected at baseline, twice weekly during the six-month treatment phase
(to coincide with the naltrexone dosing schedule) and at the six-month follow-up.

Location
Subjects who were assigned to the medication group received their naltrexone dose at the
research offices at the University of Pennsylvania. Psychosocial treatment for both the TAU
and naltrexone groups were provided at either the university research office for those who
received treatment as part of the research program, or at the community-based clinic that
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they were attending. All urine specimens and research data were collected at the research
offices at the University of Pennsylvania.

Statistical Analysis
Baseline comparisons between the randomization groups used t-tests for continuous
measures and chi-square tests for binary measures. Logistic regression models were used to
predict treatment completion from baseline characteristics. Cox Proportional Hazards
regression models were used to predict time to dropout from treatment.

Our primary comparisons were on the rates of opioid use across the two groups. Rates of
opioid positive urines were compared across the two groups using Generalized Estimating
Equations (GEE) methods for repeated binary outcomes. The GEE approach to comparing
two sets of repeated measures assumes a ‘working’ correlation matrix for the within subject
correlations across time, and yields regression coefficients that are valid even if that
assumption is incorrect. Thus, the methods are robust to misspecification of the within
subject correlations. The primary factor in these GEE models was treatment group
assignment, and the model also included time trends, and some group by time interactions.

There was a great deal of missing data in this trial. While the GEE models are insensitive to
model misspecification of the within subject correlation, they may be sensitive to drop out
that is related to treatment outcomes. As a result, the conclusions of the GEE models must
be very sensitive to what is assumed about the missing data. To determine sensitivity of the
results to the high rates of missing data, we performed three versions of the GEE analyses:

First, we assumed that the missing data are ignorable, which in the context of our GEE
models means that we assumed that they were missing completely at random. This is a
stronger assumption than simply assuming that the missing data can be predicted from
observed variables and prior outcomes, which are referred to as missing at random. In our
initial analyses, we found no significant predictors of completion or of time to drop out
(except for age) or first use, so the distinction between the two types of missing at random is
of no practical importance for this dataset.

Our second analysis imputed missing urine drug screen responses as being positive for
opioid use. This is a common strategy in analyzing data from substance abuse studies, and
can be regarded as defining a new outcome variable: a treatment visit is defined to be
successful if a patient makes the visit and provides an opioid negative urine, otherwise the
visit is regarded as a failure. Thus, our second analysis can be regarded as a GEE analysis of
the repeated binary outcomes indicating successful visit, where our definition of response
yields complete data for all subjects.

Our third strategy used a pattern mixture approach42 and extended the first analysis
approach by including variables describing the dropout process as main effects and as
interactions with treatment group in the model. A significant interaction between treatment
and these variables would indicate that treatment efficacy was different at different levels of
dropout, which would suggest that the missing visits are non-ignorable, and would yield
different inference for completers compared to non-completers.

Results
Baseline Data

The 111 research subjects reported an average age of 34 years and about 11 years of
education (Table 1). The majority of participants (82%) were male; nearly one-half (47%)
were Caucasian, 26% were African American, and 27% were Hispanic. Twenty-three
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percent of subjects were employed at least one day in the month prior to the baseline
interview and one quarter (25%) were married.

Participants reported using heroin regularly for nearly eight years and in the 30 days prior to
the interview had used an average of 3.8 days. On average, subjects reported using other
opiates less than one day in the last 30 days and 1.6 years of regular use. About six years of
regular alcohol use and three years of regular cocaine use were also reported. Participants
reported a history of about five prior drug treatment episodes.

As Table 1 demonstrates, the majority of prior criminal charges reported on the ASI were
for drug offenses (89%) followed by parole violations (71%). Analysis of criminal records
data showed similar findings with regard to drug charges (90%) and 56% of participants had
prior parole violations. Criminal records data showed an average of 28.5 prior charges (24.4
naltrexone vs. 32.8 TAU) compared to the average of about nine prior charges reported on
the ASI (7.6 naltrexone vs. 10.1 TAU).

Approximately one-quarter of the subjects (26%) reported intravenous (IV) drug use, 5%
shared needles and about one-third (34%) did not use a condom in the six months prior to
the baseline interview.

The average BDI score was 10.1, indicating mild depression and 61% of the subjects scored
22 or below on the CPI-So scale demonstrating that the majority of subjects reported
significant child/adolescent problems with norm compliance behaviors.

Whereas subjects in the naltrexone condition reported more days of heroin (F=6.9, df=102,
p=.010) and cocaine (F=3.9, df=102, p=.051) use in the last 30 days, there was a trend for
the TAU group to report a longer history of heroin use (F=3.6, df=102, p=.059). The TAU
group also reported more prior contempt of court charges on the ASI compared to the
naltrexone group (χ2=4.8, df=1, p=.028). There were no other significant differences
between participants in the two treatment conditions at baseline including no differences in
ASI composite scores or prior criminal records.

Referral Sources
One-third of the subjects (33%) were referred to the study from one of two inpatient
programs, 21% were from a drug treatment court, 12% were alternative sentencing referrals,
11% were from an intermediate punishment program (IPP), 10% were federal referrals, 7%
were from Philadelphia County probation/parole and the remaining 7% were from other
sources (Table 2). There were no group differences in referral source.

Treatment Completion and Attendance
Figure 1 shows the available subjects in each group at each visit. The high dropout in the
first week is apparent. About one-third (32%) of naltrexone subjects competed the six
months of treatment compared to 29% of TAU subjects. On average, the naltrexone group
completed 101.4 days of treatment compared to 109.2 days for the TAU group. There were
no significant group differences in treatment completion or attendance. Sixty-three percent
of subjects were treated by the university-based IOP compared to 37% who were treated by
community-based IOPs. There were no significant differences in treatment completion by
type of IOP. However, there was a significant difference with treatment court referrals.
Specifically, 57% of the 14 naltrexone subjects who were participating in treatment court
completed the six months of treatment compared to the none of the nine treatment court
participants randomly assigned to the TAU group (χ2=7.9, df=1, p=.005).

Coviello et al. Page 7

Am J Addict. Author manuscript; available in PMC 2011 September 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Correlates of Treatment Completion
Those who completed the six months of treatment were compared to non-completers on
demographic characteristics, drug use, inpatient treatment prior to randomization, prior
charges, HIV risk behaviors, BDI and CPI-So scores (Table 3). Older subjects were more
likely to complete treatment than were younger subjects (F=6.0, df=102, p=.016). While it
appears that African American and Hispanic subjects were more likely to complete
treatment compared to Caucasian (χ2=4.1, df=1, p=.042), this difference may actually be due
to age since the Caucasian subjects were significantly younger than were the African
Americans and Hispanics (F=18.3, df=102, p <.001). The older age of the completers may
also explain the longer history of heroin use (F=4.6, df=102, p=.035) and greater number of
prior drug charges (χ2=5.8, df=1, p=.016) among the completers compared to non-
completers. Subjects who completed treatment also reported fewer days of alcohol use at
baseline than did non-completers (F=3.8, df=102, p=.054). Finally, there was a trend for a
greater proportion of non-completers (67%) to score 22 or below on the CPI-So scale than
completers (48%) (χ2=2.9, df=1, p=.087).

Predictors of Treatment Completion
All variables that were independently related to treatment completion (p < .10) were then
entered into a logistic regression model that included group assignment to determine the
contribution of factors predicting treatment completion. These nine variables included age;
race; lifetime heroin use; recent use of heroin, cocaine and alcohol; CPI-So score; treatment
court referral; and group assignment. The model found that none of these variables were
predictive of treatment completion (Table 4). We also conducted a survival analysis
examining time to drop out or time to first use and found no statistically significant group
differences. Older participants were retained in treatment longer and there was a trend for
females to be more likely to complete treatment.

Repeated Measures of Urine Drug Screen Results
Analysis 1: Missing Data Ignored—Figure 2 shows the group proportions using over
time, when missing data are ignored. It is clear that the rate of opioid positive urines was
practically zero in the naltrexone group, while the TAU group fluctuates between about a
5% rate and a 15% rate for the middle part of the treatment period.

The corresponding GEE analyses showed significant group by linear (Wald c2(1)=7.18, p =
0.01) and group by quadratic (Wald c2(1)=3.92, p = 0.05) time effects. Within-timepoint
contrasts showed that the groups were not significantly different during the first few weeks
of the study, or during the last four weeks. Between weeks 4 and 20, the naltrexone group
had significantly lower use than the TAU group.

Analysis 2 - Missing Data Imputed as Positive for Opioid Use—Figure 3 shows
the group proportions using over time, when missing data are imputed as positive for opioid
use. The two groups vary between rates of about 15% and 50%, with the naltrexone group
having slightly lower rates of use (between 5% and 10% lower) for the later weeks of the
treatment period.

The corresponding GEE analyses showed no significant effects. This reflects the fact that
drop out rates were large and comparable between the two groups, so that the difference in
rates of positive urine drug screens among available urine drug screen tests was
overwhelmed by the number of missed visits imputed as opioid positive.

Analysis 3 – Pattern Mixture Model—We included a binary indicator of completer
(versus non-completer) as a pattern mixture variable. Quadratic trends were not significant,
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so we reduced the model allowing intercept and linear time trends to vary across the four
treatment by completer groups. There was a significant interaction between completer status
and treatment group (Wald c2(1)=5.20, p = 0.02), suggesting that the effects of naltrexone
relative to TAU varied with drop out status, and that the missing data are not ignorable.

Figure 4 shows the rates of opioid use for the four groups defined by medication and
completer status. The figure should be interpreted with caution, as the sample sizes diminish
to zero in the two non-completer groups. For example, the 60% rate of positive urines in the
TAU:Dropout group at week 20 reflects the fact that three of the remaining five people in
that group gave positive urine tests at that week.

However, the figure illustrates the nature of the significant interactions, and also provides
insight into the results of the study. The two groups of completers had practically no opioid
positive urines through the entire treatment period. Non-completers in the naltrexone and
TAU groups had similar rates of use early in the study. As the study progressed, the rates of
use in the naltrexone non-completers diminished, while those in the TAU non-completers
stayed at about 25% to 20%. More detailed analysis suggested that the decrease in the rates
of use in the naltrexone non-completer group was due to users dropping out, rather than to
individuals decreasing their use.

Six-Month Outcomes
Table 5 displays the six-month outcomes (six months after study entry) by treatment
condition.

Six-Month Follow-up Rate—A total of 63 out of 111 (57%) subjects completed a six-
month follow-up evaluation; 55% of the naltrexone group completed the six-month follow-
up compared to 58% of the TAU group. Of the participants who did not complete follow-up,
63% could not be located and another 21% were either incarcerated or were receiving
inpatient treatment and could not be interviewed. There were no significant group
differences in six-month follow-up rates. Criminal records data were obtained for 106 out of
the 111 (95%) participants.

Drug Use—At the six-month follow-up, 22% of subjects had positive urine drug screen
results for opioids and participants reported using an average of three days of heroin and less
than 1 day of other opioids in the last month. There were no differences in self-reported
opioid use or urine drug screen results for opioids between the two treatment conditions.

Criminal Behavior—In terms of self-reported criminal activity, the TAU group (27%)
reported more parole violations at six months compared to the naltrexone group (7%)
(χ2=4.1, df=1, p=043). Criminal records data were also analyzed, but showed no differences
between the two treatment conditions in parole violations, drug charges or total number of
charges post-randomization. Crime records showed an average of 4.3 charges post-
randomization compared to 0.4 charges reported on the ASI.

Employment—While 66% of the naltrexone group was employed at six months compared
to 52% of the TAU group, this difference was not statistically significant. However, there
was a significant improvement in total days paid for working (F=11.9, df=1/54, p=.001) and
employment income (F=15.5, df=1/48, p <.001) for both groups from baseline to six
months.

HIV Risk Behaviors—At six months, 18% of respondents reported IV drug use, 12%
shared needles and about one-third (32%) did not use a condom in the past six months.
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There were no significant differences between the two treatment conditions in drug, sex or
total HIV risk behaviors at the six-month follow-up.

Discussion
The urine drug screen results demonstrate that there is limited support for the use of oral
naltrexone in the context of opioid-dependent parolee populations. The very high dropout
rate from the study makes it difficult to interpret the results, as three different approaches to
handling missing data yield three different sets of conclusions. It seems clear that the TAU
participants who remained in treatment used more opioids than the naltrexone group who
remained, but it is difficult to separate the effect of naltrexone versus TAU from the
selection effects of the dropout process.

Contrary to the earlier pilot study of federal probationers,26 the findings from this current
study conducted among a larger sample of more diverse offenders did not find any
differences in criminal behavior between the naltrexone and TAU groups. Although it did
show some support for less opioid use among the naltrexone completers, this finding was
not consistent due to the high drop out rate. The major difference between the two studies
lies in the supervision available to all participants in the original federal study. One of the
federal parole officers was so enthusiastic about the study that he became a member of the
team. Supervision and follow-up was much closer in that setting than in the more diverse
settings of city and federal programs five to ten years later. The results of this second study
have convinced us that in order to be successful, oral naltrexone in probationers and parolees
requires more supervision than is typically available in the criminal justice system.

The one setting in which the naltrexone group did perform better than TAU in terms of
treatment completion was among subjects who were attending treatment court. While 57%
of treatment court participants who received naltrexone completed treatment, none in the
TAU group completed. Treatment court participants were more closely monitored compared
to offenders in other levels of supervision. Treatment court clients appeared before a judge
once a month and urine specimens were typically collected three times a week during IOP
treatment. This supports our belief that oral naltrexone might require more criminal justice
supervision. However, caution is noted due to the small numbers of treatment court clients
and the lack of any significant findings in a survival analysis of time to drop out.

It is anticipated that long-acting injectable or depot naltrexone will be substantially more
effective than oral naltrexone despite variation in levels of supervision. This depot
formulation can provide effective blood levels for 30 days or more following a single
injection. Since the depot injection eliminates the need for daily dosing it increases
medication compliance and improves retention, thus reducing the likelihood of relapse. A
recently completed pilot study of a six-month treatment protocol of depot naltrexone
demonstrated a better retention rate with depot naltrexone and better opioid and recidivism
outcomes among treatment completers compared to non-completers. Moreover, while many
of the subjects in the oral study dropped out early, nearly 60% of the depot participants
completed at least four monthly injections. The use of depot naltrexone, which may improve
retention rates in this population, may be a promising alternative to oral naltrexone.

A major limitation of the oral naltrexone study was the low treatment retention and six-
month follow-up rates. In general substance abusing offenders are a very difficult group to
treat and follow.43-46 Despite our intensive follow-up efforts, most of the respondents (63%)
did not return for the follow-up evaluation because they were not able to be located. Some of
these individuals had warrants out for their arrest and did not want to be located. Moreover,
if they were receiving psychosocial treatment as part of our research study, we were required
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to report the progress of the offender’s treatment including urine drug screen results to the
criminal justice system. In the follow-up phase of the study, no outcome information was
conveyed to parole officers. Although we conveyed the confidentiality of the information to
the patients, it is likely that those using drugs at follow-up might perceive a risk of re-
incarceration and not show for the follow-up interview. It should be noted, that while the
treatment retention rates are low, they are comparable to rates found among opioid-
dependent patients in outpatient settings.47,48

The findings from this study provide some support to earlier work showing the benefits of
naltrexone if patients remain in treatment.12-16 However, due to the low retention rate for
both groups, the study does not provide conclusive evidence regarding the efficacy of oral
naltrexone in this offender sample. In summary, the findings provide only limited support
for use of oral naltrexone among offenders who are not closely monitored by the criminal
justice system.
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Figure 1.
Sample Sizes at each Visit
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Figure 2.
UDS Rates of Opioid Use: Missing UDS ignored
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Figure 3.
UDS Rates of Opioid Use: Missing UDS imputed as positive for opioid use
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Figure 4.
UDS Rates of Opioid Use for Medication and Completion groups: Missing ignored
Note: The decrease in the rates of use in the naltrexone non-completer group was due to
users dropping out, rather than to individuals decreasing their use.
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Table 1

Characteristics of the Sample at Baseline

Naltrexone (n=56) TAU (n=55) Total (N=111) p value

Demographics

  Average Age 33.1 33.9 33.5 ns

  Average Education 11.3 11.2 11.2 ns

  % Male 82 82 82 ns

  Race ns

   % African American 20 33 26

   % Caucasian 54 40 47

   % Hispanic 27 27 27

  % Employed 28 19 23 ns

  % Married 24 27 25 ns

Drug Use/Treatment

  Average Years of Lifetime Use

   Heroin 6.3 9.0 7.7 .059

   Other opioids 1.5 1.7 1.6 ns

   Cocaine 3.6 3.2 3.4 ns

   Alcohol 5.8 5.6 5.7 ns

  Average Use Last 30 Days

   Heroin 5.8 1.9 3.8 .010

   Other opioids 0.8 0.4 0.6 ns

   Cocaine 1.7 0.1 0.9 .051

   Alcohol 1.4 0.5 0.9 ns

  Average # of Lifetime Drug Treatments Episodes 5.3 5.5 5.4 ns

Prior Charges

  % Drug charges 86 92 89 ns

  % Parole/probation violations 65 77 71 ns

  % Shoplifting/vandalism 26 25 25 ns

  % Assault 24 25 24 ns

  % Robbery 22 19 20 ns

  % Burglary, larceny, breaking & entering 16 23 19 ns

  % Weapons offenses 20 17 18 ns

  % Contempt of court 4 17 11 .028

  % Prostitution 8 10 9 ns

  % Forgery 8 6 7 ns

  % Arson 0 6 3 ns

  % Homicide, manslaughter 0 2 1 ns

  % Other 16 8 12 ns

Average # Prior Charges 7.6 10.1 8.9 ns

Average # Prior Convictions 4.8 5.2 5.0 ns

HIV Risk Behaviors Past 6 Months
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Naltrexone (n=56) TAU (n=55) Total (N=111) p value

  % IV Drug Users 25 28 26 ns

  % Shared Needles 4 6 5 ns

  % Not Using Condoms 33 36 34 ns

Average Beck Score (BDI) 10.6 9.7 10.1 ns

California Psychological Inventory Socialization Score (CPI-So): % ≤ 22 58 64 61 ns
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Table 2

Referral Sources*

Naltrexone (n=56) TAU (n=55) Total (N=111)

% % %

Inpatient Treatment 36 31 33

Treatment Court 25 16 21

Alternative Disposition Program 7 16 12

Intermediate Punishment Program (IPP) 9 13 11

Federal Probation/Parole 7 13 10

Philadelphia County Probation/Parole 7 7 7

Outpatient Drug Treatment 5 0 3

Public Defenders 2 2 2

Other 2 2 2

*
No significant group differences.
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Table 3

Treatment Completion By Baseline Characteristics

Completers (n=34) Non-completers (n=77) Total (N=111) p value

Demographics

  Average Age 36.8 32.0 33.5 .016

  Average Education 11.4 11.2 11.2 ns

  % Male 77 84 82 ns

  Race

   % Caucasian 32 53 47
.042

   % Non-Caucasian 68 47 53

  % Employed 21 24 23 ns

  % Married 36 20 25 ns

Drug Use/Treatment

  Average Years of Lifetime Use

   Heroin 9.9 6.6 7.7 .035

   Other opioids 1.3 1.7 1.6 ns

   Cocaine 2.9 3.6 3.4 ns

   Alcohol 6.0 5.5 5.7 ns

  Average Use Last 30 Days

   Heroin 3.2 4.1 3.8 ns

   Other opioids 0.5 0.7 0.6 ns

   Cocaine 0.1 1.2 0.9 ns

   Alcohol 0.1 1.3 0.9 .054

  Average # of Lifetime Drug Treatments Episodes 6.7 4.8 5.4 .ns

  % Prior Inpatient 32 34 33 ns

Prior Charges

  % Drug charges 100 84 89 .016

  % Parole/probation violations 73 70 71 ns

  % Shoplifting/vandalism 27 24 25 ns

  % Assault 18 27 24 ns

  % Robbery 21 20 20 ns

  % Burglary, larceny, breaking & entering 21 19 19 ns

  % Weapons offenses 18 19 18 ns

  % Contempt of court 12 10 11 ns

  % Prostitution 12 7 9 ns

  % Forgery 0 10 7 ns

  % Arson 6 1 3 ns

  % Homicide, manslaughter 0 1 1 ns

  % Other 3 16 12 ns

Average # Prior Charges 9.3 8.6 8.9 ns

Average # Prior Convictions 5.5 4.8 5.0 ns

HIV Risk Behaviors Past 6 Months
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Completers (n=34) Non-completers (n=77) Total (N=111) p value

  % IV Drug Users 22 28 26 ns

  % Shared Needles 6 4 5 ns

  % Not Using Condoms 41 31 34 ns

Average Beck Score (BDI) 9.4 10.4 10.1 ns

California Psychological Inventory Socialization Score (CPI-
So): % ≤ 22

48 67 61 .087
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Table 4

Predictors of Treatment Completion

Variable Odds Ratio 95% CI p value

Age 1.0 1.0-1.1 .203

Race

  Non-Caucasian 1.5 0.5-4.9 .470

  Caucasian 1.0

Lifetime heroin use 1.0 0.9-1.1 .868

Heroin use last 30 days 1.0 0.9-1.1 .646

Cocaine use last 30 days 1.0 0.4-2.7 .993

Alcohol use last 30 days 0.5 0.2-1.3 .137

CPI-So Score

  > 23 2.1 0.7-6.3 .199

  ≤ 22 1.0

Treatment Court

  Yes 1.4 0.4-5.3 .602

  No 1.0

Group

  Naltrexone 1.5 0.5-4.5 .464

  TAU 1.0

N=83; model χ2=16.8, df=9, p=.051.
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Table 5

Six-Month Outcomes

Naltrexone (n=31) TAU (n=32) Total (N=63) p value

% Positive Urine Drug Screens

  Opioids 18 27 22 ns

  Cocaine 18 8 13 ns

Average Use Last 30 Days

  Heroin 4.0 2.7 3.3 ns

  Other opioids 0.4 0.4 0.4 ns

  Cocaine 0.3 1.0 0.6 ns

  Alcohol 0.6 0.5 0.6 ns

Post-Baseline Charges/Incarcerations

  % Drug charges 10 3 7 ns

  % Parole/probation violations 7 27 17 .043

  % Shoplifting/vandalism 0 7 3 ns

  % Assault 0 0 0 ns

  % Robbery 0 0 0 ns

  % Burglary, larceny, breaking & entering 0 3 2 ns

  % Weapons offenses 0 0 0 ns

  % Contempt of court 0 3 2 ns

  % Prostitution 3 0 2 ns

  % Forgery 0 3 2 ns

  % Arson 0 0 0 ns

  % Homicide, manslaughter 0 0 0 ns

  % Other 0 0 0 ns

Average # Charges 0.2 0.5 0.4 ns

Average # Convictions 0.1 0.1 0.1 ns

Average # Months Incarcerated 0.5 0.8 0.7 ns

% Employed 66 52 58 ns

HIV Risk Behaviors Past 6 Months

  % IV Drug Use 14 22 18 ns

  % Shared Needles 7 16 12 ns

  % Not Use Condoms 43 22 32 ns

Am J Addict. Author manuscript; available in PMC 2011 September 1.


