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Abstract
Aims—To determine whether collaborative behavioral management (CBM) reduces substance
use, crime and re-arrest among drug-involved parolees.

Design—Step’n Out was a randomized behavioral trial of CBM versus standard parole (SP)
during 2004-2008. CBM adapted evidence-based role induction, behavioral contracting, and
contingent reinforcement to provide parole officer/treatment counselor dyads with positive tools in
addition to sanctions to manage parolees’ behavior over 12 weeks.

Setting—Six parole offices in five states in the U.S.A.

Participants—Parolee volunteers with a mandate for addiction treatment and a minimum of
three months of parole (N=476). Follow-up was 94% at 3- and 86% at 9-months.

Measurements—Drug use and crime in a given month from calendar interviews 3- and 9-
months after parole initiation, and re-arrests from criminal justice administrative data.

Findings—The CBM group had fewer months in which they used their primary drug (adjusted
risk ratio (ARR) 0.20, 95% CI: 0.05, 0.78, p = .02) and alcohol (ARR 0.38, 95% CI: 0.22, 0.66,
p=.006) over follow-up. CBM had its greatest effects among parolees who reported marijuana or
another “non-hard” drug as their primary drug; parolees who preferred stimulants or opiates did
not benefit. No differences were seen in total crime, re-arrests or parole revocations.

Conclusions—Collaborative behavioral management may reduce substance use among primary
marijuana or other “non-hard” drug-using parolees without increasing revocations. Since the
majority of drug violation arrests in the U.S. are for marijuana, these findings have important
implications for the management of a substantial proportion of the U.S. community correctional
population.
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Introduction
The return of drug-involved inmates to the community is a critical issue for public health
and safety.1 In the U.S., over 700,000 inmates leave prisons annually and over two-thirds
have a drug problem.2-4 Relapse contributes to the rearrest of more than two-thirds, and the
reincarceration of over half of inmates in the three years after release.1, 5-7 Drug-involved
exinmates give limited priority to addiction treatment,8 even though treatment reduces
relapse and recidivism.9-10

Community correctional officers can influence parolees’ engagement in addiction
treatment,11-13 but few studies have evaluated whether correctional collaboration with
addiction treatment would be beneficial.12, 14 Surveillance with the threat of sanctions is the
traditional way that parole and probation agents encourage compliance with supervision
conditions, but coercion is a blunt tool to encourage treatment.14-15 Collaboration of
community corrections with addiction treatment may increase supervision contacts either
directly or indirectly, and could increase revocations through greater detection of non-
compliant behavior.14, 16-17 Thus, a collaborative approach that intensifies correctional
supervision might augment offenders’ risk for reincarceration.18 For such collaborations to
work, parole and probation officers need behavioral management tools beyond sanctions
alone.

In the Step’n Out Study, the collaborative behavioral management (CBM) intervention
adapted evidence-based role induction, behavioral contracting, and contingent reinforcement
to provide parole officer/treatment counselor teams with behavioral management tools in
addition to sanctions.19 This article examines whether CBM improved substance use, crime
and re-arrest outcomes compared to standard parole (SP) over a 9-month follow-up period.

Methods
Collaborative Behavioral Management (CBM)

CBM and its theoretical foundations are described in detail elsewhere.19-20 Briefly, CBM
involved an initial session between the parole officer, treatment counselor and offender,
followed by 12 weekly parole contacts which were attended by the treatment counselor
every other week. The CBM model:

1. Explicitly articulates staffs’ and offenders’ roles, their expectations of one another,
and the positive or negative consequences of failing to meet expectations;

2. negotiates a weekly behavioral contract that specifies target behaviors; these target
behaviors include requirements of supervision and formal addiction treatment, as
well as behaviors that facilitate recovery (e.g., getting a job; enhancing non-drug
social network);

3. tracks adherence to the behavioral contract and administers both reinforcers (e.g.,
social incentives such as verbal congratulations or tangible incentives such as gift
certificates) and sanctions (e.g., increased frequency of reporting) to shape
behavior; and

4. establishes a systematic and progressive approach to reinforcement and sanctioning
to ensure consistency and fairness.

Initial and one-month sessions were audiotaped and rated on elements considered essential
(i.e., critical, specific elements of the CBM intervention), allowed (i.e., allowed but not
specific elements), or not-allowed (i.e., elements deemed inconsistent with CBM).
Adherence necessitated at least 80% of essential, 50% of the allowed and fewer than 20% of
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the not-allowed elements. Overall 82% of sessions coded (84% of initial, 78% at one-month)
met criteria. Standard parole (SP) included traditional sanctions and, at minimum, face-to-
face contacts and urine testing at variable intervals.

Study Design
Step’n Out was a six-site trial to evaluate whether collaborative behavioral management
(CBM), compared to standard parole (SP), improved parolees’ outcomes over nine months
of follow-up.19 Sites included Providence, Rhode Island; Bridgeport and Hartford,
Connecticut; Wilmington, Delaware; Richmond, Virginia and Portland, Oregon. Participants
were volunteers. Institutional review boards at each institution approved the protocol, which
complied with federal protections for research involving prisoners.

Following screening, informed consent and a baseline interview, research coordinators
randomized participants to CBM or SP using a computerized urn randomization procedure.
Treatment assignment was balanced by gender, receipt of in-prison or transitional residential
addiction treatment, incarceration of more or less than 18 months, and moderate versus high
risk for recidivism on the Lifetime Criminality Screening Form (LCSF).21-22

Study Population
The target population was individuals with pre-incarceration substance use disorders
initiating parole. Inclusion criteria were: (a) age 18 years or older; (b) English speaking; (c)
probable drug dependence prior to incarceration (score of 3 or higher on the TCU Drug
Screen II23 or mandated drug treatment); (d) substance use treatment as a mandated or
recommended condition of parole; (e) moderate-to-high-risk of drug relapse and/or
recidivism (LCSF score of 7 or greater21 or 2 or more prior drug-related treatment episodes
or convictions). Exclusion criteria were: (a) psychotic symptoms24 or (b) correctional or
supervision conditions that prohibit study participation, including failure to leave prison on
parole or probation, mandate to a special parole caseload or transfer to a non-participating
site.

Study Sites
Parole processes varied at the six sites. Parole officers’ standard caseloads ranged from 32 to
132. Baseline contact frequency varied from 1 to 4 per month, as did required urine tests. In
all sites except one, the CBM parole officer had a mixed caseload of offenders assigned to
CBM procedures and others to standard parole. Parolees who received standard parole from
a CBM officer were not included in the study. All offices were affiliated with an outpatient
substance abuse program; four offered cognitive behavioral treatment, while two offered
only alcohol and drug education. Treatment or education in some form was available on-site
at four of the six parole offices. Counselors’ caseloads ranged from 25 to 50.

Data Collection
The intake interview gathered baseline characteristics prior to the index incarceration, while
follow-up interviews captured information for the appropriate follow-up window. Personal
interviews at study intake (pre-randomization), 3-, and 9-months after the initial parole
session assessed socio-demographics, health and psychological status, criminal involvement,
and drug use history (including primary drug of abuse). In essence, these 3- and 9-month
follow-up evaluations represented end-of-intervention and 6-month post-intervention
assessments. Participants were tracked using standard procedures25 and reimbursed
approximately $20, $40 and $60, respectively, for the three interviews.
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Primary Outcomes—Primary outcomes were self-reported primary drug use, self-
reported criminal activity and re-arrest from administrative data. Timeline follow-back
calendar interviews at 3- and 9-month follow-up assessed daily substance use for each day
back to the preceding data collection point, criminal activity, and number of days at risk (i.e.
community dwelling days).26 Substance use and crime were aggregated monthly and
dichotomized (any/none) for each of the 9 months.

Primary drug use was grouped into four types: opiates, stimulants cocaine/crack,
methamphetamine marijuana, or other (e.g., hallucinogens, inhalants). Primary drug use type
was further dichotomized into hard drug (heroin and other opiates; cocaine,
methamphetamines and other stimulants) or non-hard drug (marijuana and other drugs)
categories in post-hoc stratified analyses. Self-reported drug use was compared to urine drug
toxicology results present in correctional administrative records; self-reported drug use
agreed moderately with substance-positive urine screens (Kappa=.38; n=292 due to no urine
collected, refusal, or incarceration at time of intake). Self-reported days of any alcohol use
and heavy drinking days (5 or more drinks for men, 4 or more for women) were also
assessed.

Self-reported crime was examined as any crime and by type: property crime, drug-related
crime, violent crime, and other. Arrests for new charges and technical violations of parole,
were taken from administrative databases and standardized parole record abstractions.
Arrests were dichotomized (any/none) for the total follow-up period.

Statistical Analysis
Bivariate t-tests, Wilcoxon rank sum tests, and Pearson χ2 tests compared the two
conditions on baseline measures. Similar techniques evaluated the effect of administrative
post-randomization exclusions on the balance of the study conditions. Some randomized
individuals (n = 93; 48 SP and 45 CBM) were never released, released with less than three
months remaining on parole, or rearrested prior to reaching parole. These administrative
challenges precluded further involvement in the study and a lack of any follow-up rendered
a traditional intent-to-treat analysis approach impossible. Instead, the analysis uses a
modified intent-to-treat approach where, once participants were randomized and attended a
single session with the parole officer, their data were analyzed regardless of protocol
adherence or missing data during follow-up.

Generalized estimating equation (GEE) models assessed the effect of study condition on
substance use (primary drug, substance class) and crime (total crime and by class) monthly
during the 9-month follow-up.27 GEE models included effects for dummy-coded study site,
log-transformed community-dwelling days, time, study condition, and the interaction of time
and study condition. For the primary drug and crime outcomes, the moderating effects of
primary hard drug use were modeled using an interaction between an indicator variable for
hard primary drug use, study condition, and time. Stratified analyses by primary hard drug
use were conducted to elucidate moderating effects. All substance use models also
controlled for self-reported substance use (yes/no) in the 6 months prior to the index arrest
and for unbalanced baseline variables, including number of lifetime jail episodes and
number of arrests in the 6 months prior to baseline. The fit of nested models tested time
effects (linear, quadratic). Condition effects reflected changes in outcome (i.e., substance
use, crime) during the study period, and the time by condition interaction reflected that the
effect changed over time.

For re-arrest, logistic models regressed any rearrest over the 9-month follow-up against
study condition (controlling for study site and log days in the community), because few
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people reported more than one rearrest. All analyses were conducted in SAS version 9.2 and
tests of significance were two-sided.

Sample Size—A priori estimates were that 400 subjects per group would be required to
detect a small effect size, assuming two-sided α=0.05, an intra-class correlation coefficient
of 0.5, three repeated measurements and 10% loss to follow-up.28 The post-hoc intra-class
correlation coefficients were .46 for primary drug use and drinking days, .45 for heavy
drinking days, and .39 for any crime. The recruitment goal was not reached.

Results
Of the 623 individuals screened (Figure 1), 569 were randomized to CBM or SP; 476
participated in one or more parole session during the study period (03/10/2005 to
06/30/2008). Participants were 83% male, mean age was 34 years, and more than half were
racial or ethnic minorities. Among the 437 participants reporting a primary problem drug,
61% (n=265) indicated problems with a hard drug with similar proportions by group (62%
SP, 59% CBM). Mean lifetime arrests exceeded thirteen, and 47% had high criminality
scores on the LCSF (Table 1). In the post-randomization population, the CBM participants
reported fewer arrests in the previous 6 months (Wilcoxon z = 2.68, p = .007) and more
lifetime jail experience (Wilcoxon z = −2.18, p = .03). These variables were included in all
multivariate analyses.

Follow-up was 94% at 3 months and 86% at 9 months. Participants lost to follow-up were
older (37.7 vs. 33.9 years, t(472)= −2.38, p=0.02), and reported fewer drug related crimes in
their lifetime (2088 vs. 2744, Wilcoxon, z = −2.41 p = .02) than those lost to follow-up.

Substance Use
Rates of drug use were low over the 9 month follow-up period, with a median (interquartile
range) of 0 (0 – 1.99) days of primary drug use per 100 community days. Participants who
reported any drug use over the follow-up period reported a median of 7.60 (1.47 – 38.91)
days of primary drug use, 7.69 (1.10-24.25) days of marijuana use, 19.10 (1.60-47.97) days
of heroin use, 5.80 (1.10 – 26.89) days of cocaine or crack use, and 2.55 (0.39 – 26.60) days
of methamphetamine use per 100 community days. For alcohol use, the median was 0 (0 –
3.37) days per 100 community days. Those who reported any alcohol use drank on a median
of 6.22 (1.54 – 20.51) days per 100 community days. Comparison of substance use between
CBM and SP group revealed fewer alcohol use days in the CBM group (Wilcoxon z = 2.61,
p = .01), but no differences for days of primary drug or other drug use.

In GEE models, the CBM intervention was associated with less use of the primary problem
drug (adjusted risk ratio (ARR) 0.20, 95% CI: 0.05, 0.78, p = .02) over the follow-up period,
controlling for baseline days of substance use, type of primary drug and time (Table 2). To
give a sense of the magnitude, the average monthly predicted probability of primary
problem drug use was 3.39% in the SP group and 0.69% in the CBM group over the 9-
month follow-up period. However, the effect decreased over time (group by time
interaction,β= 0.23 (0.10 standard error (SE)), p=0.02).

Examining specific substances, the CBM group had a trend toward lower marijuana use than
SP participants (ARR 0.43, 95% CI: 0.17, 1.08, p = 0.07); the estimated probability of
marijuana use was 1.36% in the SP group and 0.59% in the CBM group per month over the
same follow-up period. This effect did not change over time. CBM participants also used
less alcohol (ARR 0.38, 95% CI: 0.22, 0.66, p = 0.0006), with an average monthly predicted
probability of alcohol use of 3.30% in the SP group and 1.27% in the CBM group. A group
by time interaction (β=0.10 (0.05 SE), p =.03) indicated that the reduction in alcohol use
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associated with CBM waned over time. CBM participants also tended to report less heavy
drinking (ARR 0.49, 95% CI: 0.23, 1.02, p = .06). Stimulant and opiate use did not differ by
condition or time.

Stratified analyses indicated that CBM was most beneficial for primary marijuana or other
non-hard drug (e.g., hallucinogens, inhalants) users than those who preferred “hard drugs”
(Figure 2) (ARR 0.14, 95% CI: 0.04, 0.51, p = 0.003). The average monthly predicted
probability of primary problem drug use was 2.89% in the SP group and 0.42% in the CBM
group over follow-up. This difference waned over time (group by time interaction,β=0.24
(0.10), p =0.01).

Crime
Crime was also low over the 9 month follow-up period, with a median (interquartile range)
of 0 (0.00-0.36) crime days per 100 community days. Among participants who reported any
crime, excluding parole violations, crimes were committed on 8.21 (1.29- 35.93]) days per
100 community days. They committed property crimes on 0.92 (0.53 -7.69) days, violent
crimes on 0.90 (0.44 – 26.60) days, drug-related crimes on 12.52 (2.92 - 42.53 days, parole
violations on 0.93 0.44 – 19.30) days and other crimes on 0.51 (0.38 – 3.60) days per 100
community days. The study conditions did not differ in total crime days in GEE models
controlling for baseline crime rates (Table 2). Disaggregating the crime outcome revealed a
reduction in property crime associated with CBM (ARR 0.03, 95% CI: 0.001, 0.79, p=0.04)
when the model included hard drug use and related interactions (all p>0.10), but no
differences by condition on self-reported violent, drug, or other crime. Again, among non-
hard primary drug users the CBM group tended to report fewer total crimes over follow-up
(ARR 0.35, 95% CI: 0.11, 1.06, p=0.06), but estimates are marginal because of the small
number of events. Among parolees with a primary “hard drug”, no differences were detected
for any crime outcomes.

Re-arrest
We hypothesized that there would be a reduction in re-arrests for new offenses as a positive
outcome of CBM, but we were concerned that the greater intensity of CBM might cause an
increase in parole violations. A non-significant reduction in re-arrest favored CBM in both
the criminal justice administrative data (ARR 0.87, 95% CI: 0.56, 1.35) and self-reported
arrest data (ARR 0.88, 95% CI: 0.57, 1.36). As with the self-report data, the administrative
data demonstrated no difference between groups in violations of parole (ARR 1.0, 95% CI:
0.61, 1.74).

Discussion
Collaborative behavioral management was associated with fewer months of primary drug
use among parolees over 9 month follow-up. Decreased use of “non-hard” drugs (i.e.,
marijuana, hallucinogens and inhalants) drove these reductions. There were no differences in
overall crime, and the detected reduction in months in which the CBM group committed a
property crime should be considered exploratory. A reduction in re-arrest for new offenses
did not reach statistical significance and CBM was not associated with more re-arrests for
parole violations. Despite the limited scope of the intervention within the parole offices, the
brief time for the parole agents to develop new skills, and the low incidence of the outcomes
of interest, these findings provide support for a behavioral management approach to
community corrections for some drug-involved clients.

The current analysis found no difference in parole violations despite intensification of
correctional supervision in the CBM condition.20 Research from the 1970s and 1980s
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suggested that intensive supervision might increase detection of technical violations and
revocations for minor infractions, and thus increase re-incarceration without improving
public health or safety.17,29 Recent studies, however, suggest that changing the orientation
of the probation/parole officer from “surveillance/enforcement” to “therapeutic/
rehabilitative” might help to address concerns about increased revocations.30-32 A meta-
analysis of effects of corrections programs concluded that intensive community supervision
programs focused on surveillance (N=24) were ineffective while treatment-oriented
programs (N=10) reduced recidivism.9 Recent work on Drug Courts and alternative models
of community supervision suggests that approaches that improve the immediacy and
reliability of graduated correctional responses to offender behavior benefit substance-
involved offenders.9,34-35 The accumulation of evidence suggests that theory-based models
of behavioral change should be the foundation for more intensive and effective rehabilitative
approaches to community corrections for substance-involved offenders.

CBM conceptualized parole as an ongoing opportunity to assist ex-offenders in setting
feasible, recovery-oriented and pro-social goals, reinforcing progress toward those goals,
and problem-solving challenges to progress. The CBM approach allows nuanced responses
to minor infractions as well as positive reinforcement of successes. This approach appeared
most beneficial for parolees who preferred marijuana and other “less hard” drugs. Although
the limited effect on parolees who preferred opioids or stimulants is disappointing, the
substance abuse treatments offered at the sites varied in quality: several sites offered only
addiction education and none routinely offered medication assisted treatment for opiate
dependent parolees.33 Collaborative behavioral management might work better for opioid or
stimulant dependence in community correctional settings with more standardized, evidence-
based treatment and greater availability of medication assisted treatment for opioid
dependence. Nonetheless, collaborative behavioral management provides an alternative
approach to the management of parolees with primary marijuana and other ‘non-hard’ drug
problems -- over 40% of the current study population and half of drug violation arrests in the
U.S.36

Because it was a behavioral study in complex, real-world correctional systems, the Step’n
Out Study had many limitations.19-20 First, concerns about giving rewards to offenders
limited the material incentives to $50 over three months. CBM might have had greater
effects with more generous rewards. Second, parole officers and treatment counselors
volunteered to participate in the CBM intervention, so differences in their motivation and
skill might have contributed to the observed effect. However, assignment to specialized
caseloads is commonly voluntary. Study participants were also volunteers, who likely
differed from those who did not volunteer. This effect might explain the relatively low
incidence of the outcomes of interest. CBM may work better or less well were it mandated
for all substance-involved parolees. Third, recruitment of parolee volunteers was
challenging and the inability to reach recruitment goals likely left the study underpowered to
detect some effects. Fourth, few parole officers per site implemented CBM, while other
officers continued to deliver standard parole with traditional assumptions and support. CBM
might work better if normalized in a supportive agency environment. Fifth, substance use
and crime outcomes came from self-report, the limitations of which are well-described.37

The administrative databases and parole records were challenging to standardize across the
sites and were often incomplete. Arrests might be underestimated, and the better
documentation among the CBM group (administrative records were available for 70% of the
CBM and 64% of the standard parole group) might have introduced detection bias
unfavorable to the CBM group. Sixth, training and skill development to implement CBM
was limited. The modest findings likely reflect an early phase of adoption, in which parole
officers and treatment counselors are still adapting to new roles and learning new skills.
Seventh, the greater intensity of contacts in the CBM intervention,20 rather than its theory-
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based content, might have caused the improvement in outcomes, although prior literature
suggests that greater intensity of contacts in parole produces more revocations, not better
outcomes. 14, 16-18 Finally, the “modified intention to treat analysis” excluded 45 CBM and
48 standard parole volunteers who could not participate in the study after randomization.
Most of these exclusions came from the Wilmington, Delaware site where early in the
project subjects were enrolled too early in their prison term to predict whether they would be
released in time to participate in the study. When they were not released from prison or were
released with less than 3 months in parole, they were excluded and not followed-up. This
situation was administrative and, as the balance of these exclusions across study conditions
supports, independent of study condition. The post-randomization exclusions were thus
likely to have been random with regard to study condition, so their exclusion was unlikely to
have influenced internal validity. However, the possibility of selection bias cannot be
discounted completely.

Despite these limitations, collaborative behavioral management appears to be a promising
theory-based approach that adapts role induction, behavioral contracting and contingent
reinforcement to community corrections. Among drug-involved parolees whose primary
drug was not an opioid or stimulant, CBM reduced substance use and possibly property
crime, without increasing revocations.20 Future studies should examine CBM’s costs and
effectiveness in community correctional settings with greater availability of evidence-based
addiction treatment as well as stronger material and social incentives.
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Figure 1. CONSORT chart of study participation
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Figure 2. Forest plot of adjusted risk ratios for self-reported substance use and total crime over
the 9-month follow-up, stratified by hard primary drug use
From generalized estimated equation (GEE) models including effects for study site, self-
reported frequency of use of the outcome variable prior to incarceration, log-transformed
community-dwelling days, time, study condition, and the interaction of time and study
condition.
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Table 2
Multivariate Predictors of Substance Use and Crime

Variable

Months with
Primary Drug

Use*
Days of

Alcohol use*
Episode of heavy

drinking*
Months with
Any Crime*

Parameter estimate (standard error)

Study condition is Collaborative
 Behavioral Management −1.63 (0.71)

†
−0.98 (0.28)

†
−0.72 (0.38)

‡
−0.88 (0.59)

Time −0.07 (0.06) −0.008 (0.03) −0.05 (0.05) −0.07 (0.07)

Primary drug is a hard drug −0.09 (0.47) -- -- −0.24 (0.51)

Study condition by time 0.23 (0.10)
†

0.10 (0.05)
†

0.07 (0.07) 0.10 (0.10)

Study condition by primary
 hard drug 1.92 (0.80)

†
… … 1.22 (0.74)

‡

Time by primary hard drug 0.05 (0.08) … … 0.06 (0.09)

Study condition by time by
 primary hard drug −0.26 (0.12)

†
… … −0.18 (0.13)

Drug or alcohol use in 6
 months prior to incarceration 0.66 (0.35)

‡
0.72 (0.23)

†
1.04 (0.37)

†
…

Number of times jailed lifetime −0.003 (0.004) 0.003 (0.005) −0.001 (0.007) −0.003 (0.004)

Number of arrests in 6 months
 prior to incarceration −0.09 (0.08) −0.19 (0.09)

†
−0.06 (0.08) 0.009 (0.06)

Log days in the community at
 follow-up 0.45 (0.06)

†
0.65 (0.07)

†
0.63 (0.08)

†
0.58 (0.07)

†

…variable not included in model

*
Total N=444, 227 collaborative behavioral management and 217 standard parole.

†
p<.05

‡
p < .10
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