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Abstract
Objectives To examine the effects of specialized probation and recovery management
checkups (RMCs) on participation in substance use treatment, substance use, HIV risk
behaviors, and recidivism.
Methods Women (n = 480) released from the Cook County Jail’s Department of
Women’s Justice Services were randomly assigned to either an RMC or control
condition and interviewed quarterly for 3 years (greater than 90% completion per
wave). At the beginning of each quarter, women were classified as currently on
probation (n = 1984) or not (n = 2516). Current probation (subject) and experimental
condition (intervention nested within probation status) at the beginning of the quarter
were used to predict outcomes in the next quarter. Data included self-reports, urinalysis
findings, and county and state arrest records.
Results In the quarter after being on probation (or not), women offenders reported
higher rates of participation in substance use treatment and recovery support services,
as well as lower rates of substance use and HIV risk behaviors. Nevertheless, they were
more likely to commit crimes and be rearrested or reincarcerated. During quarters when
the women were not on probation, RMCs were associated with significant increases in
participation in substance use treatment and significant reductions in substance use and
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HIV risk behaviors. However, RMCs had no additional quarterly benefits when women
were on probation. Higher levels of substance use treatment, self-help engagement, and
reduced substance use predicted reduced recidivism.
Conclusions This study demonstrates the effects of specialized probation and RMCs
(when not on probation) on favorable outcomes for criminally involved women with
substance use disorders.

Keywords Probation . Community supervision . Substance use disorder . Recovery
management checkups (RMC) . Female offenders .Woman offenders . Reentry . Alcohol
and other drug use . HIVrisk behavior . Recidivism

Women in jail are typically women of color who live in poverty, lack marketable job
skills, and suffer from mental health and substance use problems (Lynch et al. 2012;
Zierler and Krieger 1997). Over the past two decades, these women have been among
the proportionately fastest growing subgroups in America’s correctional population
(Glaze 2010), reflecting the overall increasing number of women entering penal
institutions and the overall decreasing number of people incarcerated. Female detainees
are commonly held in jail for only a few weeks or months or sentenced for up to 1 year
(Elias and Ricci 1997). Therefore, female detainees released from jail (as opposed to
female inmates released from prison) constitute the majority of criminally involved
women reentering the community from carceral settings. Nonetheless, women released
from jail (Scott et al. 2014) generally receive fewer services than women released from
prison (Staton-Tindall et al. 2011).

Despite the high concentration of substance-abusing women in jails, most research
on substance use relapse and criminal recidivism among female offenders has focused
on women returning from prison rather than from jail (Staton-Tindall et al. 2011). In
light of the sheer number of formerly detained women and the raft of behavioral
healthcare problems among them, more studies should be conducted to understand
better how to incorporate substance use disorder (SUD) treatment and recovery services
into community reentry planning. Undeniably, recovery-enhanced reentry services can
improve a wide range of outcomes for criminally involved women with substance use
disorders (Lynch et al. 2012; Scott and Dennis 2012). The present study was conducted
to advance knowledge about reentry programming for formerly detained women. The
study’s sample consisted of women who received substance abuse recovery and
probation services after discharge from a large urban jail.

Addiction and its correlates

Nearly 70% of women in jail, on average, report weekly use of alcohol or illegal
substances in the month before their latest arrest (e.g., Adams et al. 2008, 2011; Bureau
of Justice Statistics 2005). In contrast, women in the community only report past month
rates of 51% for any alcohol use, 3.2% heavy alcohol use, and 7.7% any illicit drug use
(SAMHSA 2015). Women with substance use problems and criminal involvement share
common backgrounds that include trauma, family histories of addiction, child custody
issues, involvement in the sex trade, homelessness, single parenthood, and a host of other
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social and psychological problems (Alemagno 2001; Belenko et al. 2004; Bloom et al.
2004; Teplin et al. 2003; Young et al. 2000). These women are often subjected to violence
and can experience symptoms of post-traumatic stress disorder (PTSD) and other forms of
emotional distress that further undermine their ability to achieve and sustain recovery
from substance use disorders (DeHart 2008). Studies have shown that more than 90% of
such women are sexually active (e.g., Scott et al. 2016; Young et al. 2000).

Between 2001 and 2010, rates of AIDS-related deaths declined an average of 16%
per year among state and federal prisoners, from 24 deaths per 100,000 in 2001 to 5
deaths per 100,000 in 2010. In fact, the HIV/AIDS mortality rate among state prison
inmates dipped below the rate in the general population, 6 per 100,000 versus 7 per
100,000, respectively (Maruschak 2012). Nonetheless, many women in jail have been
forced or coerced into having unprotected sex or trading sex to survive financially
(Stevens et al. 1995). These behaviors place female offenders at risk for reincarceration
and render them twice as likely as male offenders, and more than 7 times as likely as
women in the general population, to have HIV/AIDS (Centers for Disease Control and
Prevention 2004; De Groot 2000; Fogel and Belyea 1999; Grella et al. 2000; Khan
et al. 2008; Maruschak 2004; McClelland et al. 2002; Yard 2015). A meta-analysis
concluded that 1 in 7 people with HIV are held in jails or other correctional facilities
(Iroh et al. 2015). Among jail populations, African American women are more than
twice as likely to be diagnosed with HIV as white or Latino women (Minton and
Golinelli 2014). Moreover, researchers have found that HIV risk behaviors significantly
increase the likelihood that female detainees will engage in criminal behaviors follow-
ing release from jail (e.g., Scott et al. 2014). Jails provide opportunities for female
detainees to engage in services (i.e., testing, counseling, and treatment) that particularly
reduce their risk for HIV exposure, as well as risky drug use and sexual activities.

Reentry challenges and services

Behavioral healthcare problems and their social, economic, and medical sequelae prevent
successful reintegration for female releasees (Singer et al. 1995). Female detainees exiting
jail are more likely than their male counterparts to be illicit drug users, homeless, and
single parents. They are also more likely than men to be arrested for drug law violations
and to suffer from medical conditions (Freudenberg et al. 2007). Without reentry pro-
gramming, female releasees with substance use disorders are at high risk for subsequent
arrests and detentions (Grella and Greenwell 2007; Oser et al. 2009; Singer et al. 1995). In
contrast, participation in post-release treatment can improve and sustain a healthy adjust-
ment and recovery among female detainees, including women on probation or in other
types of community supervision programming (Guydish et al. 2011; Taxman et al. 2007;
Wexler et al. 2004). Nevertheless, only one-third of jail-based drug treatment programs
refer released women to community-based treatment, and only one-fourth of such
programs assist them in obtaining recovery services (Taxman et al. 2007).

As noted above, women’s pathways into crime differ from those of men. These
differences are a function of gender-specific risks and criminogenic needs (Blitz et al.
2005; King and Foley 2014). Female offenders are more likely than male offenders to
enter the criminal justice system with histories of intimate partner violence and other
traumatic experiences, which can propel them into illegal activities such as drug use
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and sexual exchanges. According to marginalization theory, women’s criminality
commonly stems from relationship issues, including victimization at the hands of
caretakers or partners, which exacerbates drug use and co-occurring psychiatric disor-
ders and fosters unhealthy interpersonal dynamics that can create and accompany
opportunities for crime (Chesney-Lind 1986). These issues typically persist unless they
are addressed in gender-responsive programming after women are released from
confinement (King and Foley 2014; Ney et al. 2012).

Recovery management checkups

Half of the women in the present study were randomly assigned to receive an
innovative intervention for substance use disorders known as Brecovery management
checkups^ (RMCs) (Scott and Dennis 2008). Based on a public health model of
monitoring and early reintervention, RMC was developed and tested to reduce the
time from relapse to treatment reentry and prolong recovery (e.g., Dennis et al. 2003a;
Dennis and Scott 2012; Scott et al. 2005, 2011; Scott and Dennis 2009). The current
research examined RMCs as a long-term care and supervisory strategy for female
releasees with substance use disorders and HIV risk. The RMC model is based on a
public health model in which ongoing monitoring and prompt reintervention can detect
and halt impending relapse, reduce the time to treatment readmission, and improve
participants’ outcomes (Scott and Dennis 2011). RMC linkage managers facilitate
connections to treatment and employ engagement and retention protocols to assist
clients in obtaining long-term recovery care (Scott and Dennis 2008).

The RMC model has been tested in two large clinical trials of men and women who
had participated in substance abuse treatment in the community. In the first trial
(Dennis et al. 2003a; Scott et al. 2005), half of the participants were randomly assigned
to receive quarterly RMCs for 2 years (the treatment group), while the other half
received an assessment only (the control group). Members of the RMC group experi-
enced less time between relapse and treatment reengagement, increased abstinence and
rates of recovery, and lowered rates of HIV risk behavior and recidivism compared with
members of the control group.

In the second trial (Dennis and Scott 2012; McCollister et al. 2013; Scott and Dennis
2009, 2011), participants received quarterly RMCs for 4 years. Compared with those in
the assessment-only (control) group, participants in the RMC group similarly experi-
enced less time between relapse and treatment reengagement, increased abstinence from
substance use, and higher recovery rates. The reduced costs associated with subsequent
crimes and criminal justice processing (e.g., reincarceration) completely offset the costs
of RMC. The second trial, which was better implemented than the first, had larger effects
over the first 2 years (Scott and Dennis 2009). In both studies, the magnitude of RMCs’
effects increased with each quarterly intervention over time (Scott and Dennis 2011).

Specialized probation for women

More than 80% of all adults under community correction supervision are on probation
(Maruszhak and Bonczar 2014). Women comprised 25% of the adult probation
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population in 2013 (Herberman and Bonczar 2015). Many jurisdictions have specialized
supervision programs for female probationers.More than 74% of the women participating
in this investigation were on probation at some time during the 3 years post-release: 30%
at the time of release from jail, and an average of 44% in any given quarter. Most of these
women were enrolled in a specialized probation supervision program known as Promo-
tion of Women through Education and Resources (POWER; Lurigio et al. 2007). The
unit’s probation officers are specially trained to monitor small caseloads of women who
are transitioning from drug treatment in the Cook County Jail’s Department of Women’s
Justice Programs to probation-based reentry services in the community.

POWER helps women change their lives by referring them to community-based
services that address their addiction- and trauma-related needs, motivating and prepar-
ing them to continue their participation in intensive mental health and substance abuse
treatments (Lurigio et al. 2004, 2007). In addition, the BMoving On^ cognitive
behavioral curriculum supplements individual in-office dialogues between POWER
clients and probation officers (Lurigio et al. 2004, 2007). Research has shown that
women in the POWER program were less likely to be arrested for a new crime while on
probation supervision than were women on standard probation (Lurigio et al. 2007).
POWER probation officers Breach into^ Department of Women’s Justice Programs in
order to prepare women for participation in services after they are sentenced to
probation.

A formal bridging mechanism was established to ensure that women who completed
drug treatment in Department of Women’s Justice Programs and received a sentence to
probation were transferred to the POWER program as a condition of their probation.
This process created continuity in supervision and drug treatment services for women
released from Department of Women’s Justice Programs and sentenced to probation
(Lurigio et al. 2007). For example, POWER is sensitive to women’s struggles with
parenting and childcare, histories of trauma, co-occurring substance use disorders and
other psychiatric problems, and housing and financial challenges (Lurigio et al. 2007).
The present study examined the independent and interactive effects of RMCs and
specialized probation supervision (i.e., the POWER program).

Current research

This article presents the main findings of the third trial of the RMCmodel (Scott and Dennis
2012; Scott et al. 2014), which was tested with a sample of 480 female offenders referred
from jail or furlough-based programs to community-based substance abuse treatment. Half
of the offenders were randomly assigned to a control group (interviews monthly for 90 days
and quarterly for 3 years post-release), while the other half received the same interviews plus
RMCs in two phases. During the first 90 days following release from jail, women randomly
assigned to the RMC condition were significantly more likely than those assigned to the
control condition to return to treatment sooner and to participate in substance abuse treatment
at any time during the follow-up period. Women who received any treatment were
significantly more likely than those who received none to abstain from alcohol or other
drug use. Those who were abstinent were significantly less likely to engage in HIV risk
behaviors and to be rearrested (Scott andDennis 2012). This article presents the results of the
subsequent 3-year, post-release period.
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In addition to extending the follow-up period, the present study explored the
interaction between specialized probation supervision and RMCs and incorporated
additional outcome data, including urinalysis findings and official arrest records. The
current investigation tested the direct effects of specialized probation supervision
(POWER) as a subject variable (i.e., stratum) and RMCs as an experimental interven-
tion (within stratum) on community-based treatment utilization, self-help participation,
HIV risk behaviors, criminal recidivism, and substance use problems and relapse. To
establish temporal order, predictor variables were measured at the beginning of a given
quarter and outcome variables were measured at the end of the next quarter. To
minimize measurement error, several sources of information (e.g., self-report, urinaly-
sis, official arrest records) were combined and the worst outcome within each category
(e.g., drug relapse and criminal recidivism) was used in the analyses. Finally, the
indirect effects of self-help activities, substance abuse treatment, HIV risk behaviors,
and alcohol and drug use (in the prior quarter) were tested on any new crime, arrest, or
incarceration (in the subsequent quarter).

Method

Recruitment site

As noted above, participants were recruited from Department of Women’s Justice
Programs in Cook County Jail. Located on 96 acres in the city of Chicago, Cook
County Jail houses an average of 10,000 detainees daily and is one of the largest single-
site jails in the United States (Olson and Huddle 2013). Women constitute nearly 13%
of Cook County Jail’s population and are charged primarily with drug, property,
domestic violence, driving under the influence, traffic, and prostitution offenses
(Escobar and Olson 2012). Department of Women’s Justice Programs operates one of
the country’s largest jail-based substance use treatment programs for women; the
program includes both jail-based (residential) and furlough-based (outpatient) treatment
options for nonviolent female detainees with drug problems (Scott and Dennis 2012).
To reiterate, Department of Women’s Justice Programs primarily funnels women
sentenced to probation into a specialized probation unit entitled BPOWER^.

Target population and participant eligibility

The target population for this trial consisted of adult women with substance use
disorders reentering the community from Department of Women’s Justice Programs’s
residential and outpatient substance abuse treatment programs. Eligibility was deter-
mined in two stages. In the first stage, women were deemed ineligible if they had not
used substances in the 90 days before incarceration, had no substance use disorder
symptoms, were under 18 years of age, lived or planned to move outside Chicago
within the next 12 months, were not fluent in English or Spanish, were cognitively
unable to provide informed consent, or were released before the 14th day of incarcer-
ation. In the second stage, only women released to the community—as opposed to
those sentenced to prison or placed in other institutions where the intervention could
not be implemented—were invited to participate in the experiment.
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Sample size and power

Based on previous studies (Dennis et al. 2003a; Dennis and Scott 2012; Scott and
Dennis 2009, 2011), the proposed sample size was 425 women. This sample size was
derived in order to achieve 80% power in a two-tailed test, with p < 0.05 for two-group
effect sizes of 0.36 (or more) predicated on increasing levels of treatment participation
and at least a 90% follow-up rate (Dennis et al. 1997). The sample size was increased to
480 to allow for more refined subgroup analyses.

Randomization

Women who were eligible at baseline and released to the community were randomly
assigned by the research coordinator using gRand urn randomization, version 1.10
(Charpentier 2003) to either the RMC or the control condition with a base rate of 50%
to each condition (Fig. 1). Urn randomization was used to balance the characteristics
of the women by group on age (under 35 vs. 35+ years), race (African American vs.
other race), substance abuse treatment (prior vs. none), jail-based services (residential
vs. furlough [outpatient]), and high scores (i.e., 3+ vs. 0–2 past-year symptoms/
behaviors) on each of the study’s screener tools: substance use disorder, HIV risk
behavior, internalizing disorder, externalizing disorder, and crime/violence. The order
and balance of randomization were checked, and no violations of randomization or
significant differences were found, by condition, on any of the urn randomization
variables.

Experimental RMC condition

Women assigned to the experimental condition received RMCs (Scott and Dennis
2008). These women met with linkage managers after completing each research
interview at release: 30, 60, and 90 days post-release and quarterly thereafter for up
to 36 months. The linkage managers used motivational interviewing (MI) techniques to
address current substance use, HIV risk practices, or criminal activity; to discuss the
barriers to desistance and strategies to refrain from those behaviors; and to assess
participant’s motivation for change.

For the women in the RMC condition who reported substance use, linkage managers
scheduled appointments for substance abuse treatment. If a woman reported that she
was thinking of leaving substance abuse treatment or failed to keep a treatment
appointment, the treatment staff contacted the linkage managers to arrange an inter-
vention in an effort to reengage the client in programming. When women in the RMC
condition reported no involvement in any of the three problematic behaviors, linkage
managers would discuss with them the constructive life changes emanating from
recovery (e.g., spending time with family).

In their monthly linkage meetings during the first 90 days post-release, RMC
participants received a modified, gender-focused intervention to reduce their risk of
HIV (Wechsberg et al. 2004). The intervention consisted of an assessment of HIV risk
behaviors, HIV knowledge, and condom self-efficacy; an introduction to HIV-related
health conditions and health promotion strategies (assertive communication, self-em-
powerment, and avoidance of violent and other unsafe situations); referrals
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for substance abuse and HIV treatment; and the provision of male and female condoms.
The linkage meetings focused on discussions about maintaining recovery and mini-
mizing high-risk behaviors and were audiotaped.

To maintain intervention quality, a Motivational Interviewing National Trainer
(MINT) trained and certified all linkage managers. Following certification, one audio-
tape per week for each linkage manager was randomly sampled, reviewed, and rated by
the trainer, tapering down to one every other week. The two primary linkage managers’
performances were exemplary, as they averaged between 4.0 and 4.7 on a 5-point scale
on ratings using revised versions of global scales for the five areas that reflect the
essential principles of motivational interviewing: evocation, collaboration, autonomy/
support, direction, and empathy (Moyers et al. 2010). Tracking of interviews and RMC
follow-up relied on a highly effective model that was specially developed for

3425 Admitted to Jail’s 
Division 17 Treatment Program 

Excluded Prior to Randomization
368 (11% of 3425) Left before a screener was done 
1574 (52% of 3057) Screened as “Not in Target Population” 
617 (42% of 1483) Left before 14-day inclusion criteria 
56 (6% of 866) “Refused” to do an intake  
230 (28% of 810) Not released to Chicago community
88 (15% of 580) Post randomization 
12 (2% of 492) Refused to participate

480 Randomized

242 Randomly Assigned to Control 238 Randomly Assigned to RMC 

Data Collection done/(due-dead) 
242/242 (100%) Jail Intake 

242/242 (100%) Jail Release 
202/242 (83%) HIV Testing at Release 

229/242 (95%) 1-Month Interview 
231/241 (96%) 2-Month Interview 
229/241 (95%) 3-Month Interview 
232/241 (96%) 6-Month Interview 
231/241 (96%) 9-Month Interview 

229/240 (95%) 12-Month Interview 
230/240 (96%) 15-Month Interview 
230/240 (96%) 18-Month Interview 
233/240 (97%) 21-Month Interview 
231/240 (96%) 24-Month Interview 

     231/240 (96%) 27-Month Interview 
     230/239(96%) 30-Month Interview 
     226/239 (95%) 33-Month Interview 

230/238  (97%) 36-Month Interview 
2519/2722* (97%) Urine tests

               *observations in office 
174/177** (98%) HIV test
** 36 months observations in office 

Control (Re-entry as Usual) Intervention Implementation 
(Done/Completed Interview) 

221/227 (97%) at 1 month   
218/226 (96%) at 60 days 
210/224 (94%) at 90 days 

998/998* (100%) at months 6 to 33 
* (observations in need) 

Data Collection done/(due-dead) 
238/238 (100%) Jail Intake 

238/238 (100%) Jail Release 
218/238 (92%) HIV Testing at Release 

227/237 (95%)  1-Month Interview 
226/237 (95%) 2-Month Interview 
224/237 (95%) 3-Month Interview 
223/237 (94%) 6-Month Interview 
223/237 (94%) 9-Month Interview 
221/236 (94%) 12-Month Interview 
219/236 (93%) 15-Month Interview 
221/236 (94%) 18-Month Interview 
218/236 (92%) 21-Month Interview 
222/236 (94%) 24-Month Interview 

     218/235(93%) 27-Month Interview 
     215/234(92%) 30-Month Interview 
     213/233 (91%) 33-Month Interview 

  224/232 (97%) 36-Month Interview 
2548/2697* (94%) Urine tests

*observations in office 
              178/178** (100%) HIV test

** 36 months observations in office 

236/238 (99%) for main findings analysis 
241/242 (99%) for main findings analysis 

Fig. 1 RMCWO experiment CONSORT chart
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longitudinal studies of people with substance use disorders (Scott 2004). All interview
staff were trained in these assessments, interventions, and tracking protocols.

Probation supervision

As noted above, more than 74% of the women participating in this investigation were
on probation at some time during the 3 years post-release: 30% at the time of release
from jail, an average of 44% in any given quarter. Among women on probation, the
average time on probation was 73 days during the past quarter and 1.5 years across the
3-year study. The latter included people who were left-censored (i.e., on probation
when they entered jail) or right-censored (still on probation when the study ended).
Although some women were sentenced to standard probation supervision, for the past
decade and explicitly during the period of this investigation, the majority of the women
sentenced to probation upon release from Department of Women’s Justice Programs
were placed into the POWER specialized probation program described above and
elsewhere (Lurigio et al. 2007).

Outcome measures

The primary proximal outcome for this study was increasing the rate of treatment
participation (any and 10+ days) in the coming quarter. We were also interested in the
extent to which probation and RMC affected other distal outcomes, including self-help
involvement, substance use, HIV risk behaviors, and recidivism. Table 1 presents the
definitions of each outcome measure and includes their interclass correlation coefficient
(ICC) across quarters to demonstrate the substantial variation necessary for repeated
observation analyses. Outcomes were based on a combination of interviews with a
modified version of the Global Appraisal of Individual Needs (GAIN) (Dennis et al.
2003b), urinalysis, and official arrest records. All interviewers were trained and
certified on the use of the GAIN, and all interviews were digitally recorded. A random
sample of 10% of the interviews was reviewed for quality assurance (see Titus et al.
2012).

An on-site urinalysis protocol (Scott and Dennis 2009, 2011) was used to minimize
the rate of under-reported substance use. Women were informed of the urinalysis results
before being interviewed. During the interviews, inconsistencies between self-reported
substance use and urinalysis findings were discussed. As a result of this protocol, false-
negative rates were low for any alcohol or other drugs (4%), opioids (4%), cocaine
(3%), marijuana (2%), and alcohol (1%).

Recidivism was based on any subsequent arrest or incarcerations measured with
records data from Cook County Jail’s Incarceration Management and Cost (CCJ-
IMAC) recovery system and the State of Illinois’ Law Enforcement Agencies Data
System (IL-LEADS), as well as self-reported data from the GAIN in order to identify
arrests outside of Cook County and Illinois. The types of crimes included drug crime
(driving under the influence, sold/made/distributed drugs), property crime (vandalism,
forgery, shoplifting), prostitution, violent crime (aggravated assault, armed robbery,
involved in someone’s death), and revocation of probation that resulted in a return to
jail, arrest, or new charges. Across the official records and self-reports, these measures
were largely consistent (kappa = 0.64), with each source identifying some unique cases
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of rearrest or incarceration. Participants who self-reported the commission of crimes
were not necessarily the same as those with formal arrests or incarcerations (kappa =
0.32); thus, a measure of criminal involvement that incorporated all four sources of
information was also created.

Statistical analysis

Analyses were conducted with IBM SPSS Statistics Version 22. Intake compari-
sons by random assignment were examined using Chi-square tests. For the main
analyses, the unit of analysis was the participant quarterly observation. To establish
temporal order, all predictors (e.g., probation, random assignment to RMC) were
based on the prior quarter observations, while all outcomes (e.g., HIV risk, arrests,
substance use) were based on subsequent-quarter observations (e.g., month 3
predicting month 6, month 6 predicting month 9, month 9 predicting month 12).
In order to control for multiple observations per participant, analyses were con-
ducted using the generalized linear mixed model procedure. The repeated measures
covariance type selected was a diagonal structure with heterogeneous variance. The
outcomes were dichotomous; therefore, the binomial distribution was used with the
logit link function.

Table 1 Definition of key measures

On probation (interclass correlation coefficient [ICC] of individuals over time = 0.49): Yes/No (1/0) On
probation or other form of community supervision for the complete 90 days of the prior quarter.

Recovery management checkups (RMC; ICC= 1.00): Yes/No (1/0) Randomized to RMC at discharge or
not (happened prior to the quarter).

Any substance abuse treatment (ICC = 0.17): Yes/No (1/0) Self-reported any days of treatment reported
during the quarter.

More than 10 days of treatment (ICC = 0.16): Yes/No (1/0) Self-reported more than 10 days of treatment
during the quarter.

Any self-help involvement (ICC = 0.44): Yes/No (1/0) A score of 1+ on the self-help involvement scale (18
items alpha = 0.97). Days of self-help meetings attended, behaviors associated with engaging in self-help,
and whether the person was Baffiliated^ with one or more self-help groups (Conrad et al., 2015).

High self-help involvement (ICC = 0.49): Yes/No (1/0) Endorsed 11+ items on the self-help involvement
scale.

Weekly alcohol or other drug use (ICC = 0.49): Yes/No (1/0) Self-reported weekly alcohol and/or drug use
in the quarter.

Any unprotected sex (ICC = 0.34): Yes/No (1/0) Self-reported any unprotected sex during the quarter.

Any HIV risk behaviors (ICC = 0.33): Yes/No (1/0) Self-reported 1 or more of the following during the
quarter: unprotected sex, having multiple sex partners, sex trading, been victimized, currently worried about
being victimized, needle use, or needle sharing.

Any new crimes (ICC = 0.13): Yes/No (1/0) Self-reported property, drug, or violent crime during the quarter.

Any new arrest or incarceration (ICC = 0.13): Any new arrest, charges, or incarceration from three sources:
Cook County Jail’s Incarceration Management and Cost (CCJ-IMAC) system; the State of Illinois’ Law
Enforcement Agencies Data System (IL-LEADS); and self-reports during follow-up on the Global Ap-
praisal of Individual Needs (GAIN). The kappa among all three sources was 0.63.

Any new crimes, arrests, or incarceration (ICC = 0.19): Combined any new self-reported crimes with any
new arrest or incarceration (the last two variables described above). The kappa between these two measures
was 0.32.
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The first set of analyses had probation status and assignment to RMC within
probation status as the fixed set of predictors and people (across time) or the a-
intercept as a random factor. In the second set of analyses, intermediate outcomes,
such as treatment, self-help, weekly use, and HIV risk behaviors, were the fixed
predictors of the other outcomes. The second set of analyses was run to test for any
indirect effects of probation status and RMC within probation status on the outcomes.
The robust method for computing the parameter estimates was employed to account for
any possible violations of model assumptions.

Results

Participant flow

Womenwere recruited for this experiment fromAugust 22, 2008 to April 16, 2010. During
this time, 3425 women were admitted to Department of Women’s Justice Programs.
Figure 1 shows the participant flow during recruitment, randomization, data collection,
and intervention. Prior to randomization, 368 (11% of 3425) women left Department of
Women’s Justice Programs before screening was completed; 1574 (52% of 3057) women
were screened and deemed Bnot in target population^; 617 (42% of 1483) women were in
the jail’s custody for fewer than 14 days; 56 (6% of 866) women refused to participate in an
intake interview; 230 (28% of 810) women were not released to the community; 88 (15%
of 580) women were still pending release at the time recruitment ended on April 16, 2010;
and 12 (2% of 492) women refused to participate in the experiment.

As shown in Fig. 1, the remaining 480 women were randomly assigned at the time of
release from Department of Women’s Justice Programs either to the experimental inter-
vention RMC group (n = 238) or to the control group (n = 242). Of these 480 women,
100% completed the jail intake and release interviews and 95% completed all three of the
30, 60, and 90 days post-release interviews. More than 90% completed interviews at each
3-month interval from 6 to 36 months. Urine specimens were collected during 97 and 94%
of the contacts with women in the control and treatment groups, respectively. HIV testing
and counseling were conducted at baseline (83 and 92% completion) and follow-up (98
and 100% completion). Analyses were based on data obtained from women who partic-
ipated in one or more follow-up sessions, including data from 241 (99% of the 242) of the
women randomly assigned to the control group and from 236 (99% of the 238) of the
women randomly assigned to the experimental group.

Participants’ characteristics

Table 2 compares the participant characteristics of the two groups. Urn randomization
was successful in achieving a match on all of the targeted variables. In looking at a
broader range of characteristics, the groups differed significantly (p < 0.05) on only 3 of
the 51 characteristics (described below), with the women assigned to RMC being more
severe in terms of substance use problems and other risky behaviors. The vast majority
of women (83%) were African American. Their average age was 37 years old. Most
(88%) were single. Nearly two-thirds (63%) had one or more children. A large
percentage of the women (60%) had no or only shared custody of their children.
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Table 2 Participant characteristics by randomized condition

Characteristics RMCWO

Control
(n = 242)

RMC
(n = 238)

Total
(n = 480)

Chi-square p-value

Race/ethnicity

African American 81% 85% 83% 2.84 0.416

Caucasian 8% 8% 8%

Hispanic 5% 4% 5%

Mixed/other 5% 3% 4%

Age (mean) 37.2 36.3 36.7 (10.4) F = 0.92 0.339

Married/living with someone 11% 13% 12% 1.06 0.589

Divorced/separated/widowed 18% 15% 17%

Never married 71% 72% 71%

Number of children under 21 years of age

None 41% 33% 37% 3.47 0.320

1 16% 18% 17%

2 15% 18% 17%

3+ 27% 31% 29%

Child/custody (n = 141) (n = 158) (n = 299)

Self only 43% 39% 41% 0.54 0.768

Self + others 28% 27% 27%

Others only 30% 34% 32%

Age of first use under 15 years 21% 22% 22% 0.05 0.817

Prior substance abuse treatment

0 times 6% 5% 6% 0.51 0.776

1 time 31% 34% 32%

2+ times 63% 61% 62%

Weekly use in the 90 days before incarceration 89% 90% 89% 0.01 1.000

Dependence (lifetime)

Any 81% 79% 80% 0.10 0.820

Alcohol 15% 13% 14% 0.20 0.653

Cannabis 10% 10% 10% 0.05 0.831

Cocaine 43% 39% 41% 0.76 0.384

Opioid 45% 45% 45% 0.03 0.869

Other 22% 27% 24% 1.37 0.242

Any co-occurring disorder (past year) 40% 45% 43% 1.38 0.268

Depression 29% 34% 32% 1.46 0.228

Anxiety 10% 11% 11% 0.13 0.718

Trauma related 20% 18% 19% 0.53 0.467

ADHD 13% 17% 15% 1.49 0.222

Conduct disorder 14% 17% 15% 0.70 0.403

Pathological gambling 2% 1% 2% 0.47 0.494

Borderline personality 36% 40% 38% 1.174 0.301
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Overall, the participants had severe substance use problems. Specifically, more than
one-fifth reported that they first used illicit substances before the age of 15 years. Only
6% indicated that they had no previous episodes of treatment; 62% indicated that they
had two or more previous episodes of treatment.

Nine out of 10 reported that they had used substances in the 90 days before their
current detention, and 80% reported that, at some point in their lifetimes, they had been
dependent on alcohol or drugs. Nearly one-third reported symptoms of depression and

Table 2 (continued)

Characteristics RMCWO

Control
(n = 242)

RMC
(n = 238)

Total
(n = 480)

Chi-square p-value

Antisocial personality behavior 12% 9% 10% 0.70 0.456

HIV risk behaviors (past 90 days)

Unprotected sex 56% 68% 74% 7.67 0.006

Multiple sex partners 19% 24% 21% 1.76 0.185

Sex trading 14% 13% 14% 0.06 0.894

Victimization 67% 68% 68% 0.16 0.694

Worried about victimization 5% 9% 7% 4.09 0.048

Needle use 7% 4% 5% 1.95 0.163

Needle sharing 1% 0% 0% 1.98 0.160

Any HIV risk behaviors 86% 88% 87% 0.37 0.590

HIV positive 4% 2% 3% 1.35 0.381

Criminal history

First arrest under age 15 years 4% 4% 4% 0.00 1.000

5+ arrests 52% 51% 52% 0.05 0.855

Prior incarceration of a week or more (L5ac) 88% 85% 86% 0.52 0.506

Moderate/high crime or violence 50% 55% 53% 1.12 0.289

Types of current chargesa

Alcohol or other drug crime 64% 63% 63% 0.11 0.777

Property crime 28% 21% 25% 2.86 0.092

Prostitution 5% 5% 5% 0.06 0.840

Violent crime 2% 5% 4% 2.18 0.156

Criminal justice violations 3% 2% 3% 0.31 0.772

Other 8% 8% 8% 0.05 0.868

At the time of releaseb

On probation or parole 31% 29% 30% 0.23 0.692

Mandated to treatment 23% 30% 26% 3.04 0.096

Bold indicates p < 0.05. Only 2 of 62 (3%) of the differences were statistically significant by condition: any
unprotected sex and any victimization; but working against randomization and do not show up in differences
in sex trading or prostitution
a Charges from arrest at baseline, extracted from records
b Random assignment happened just after the time of release
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nearly 20% reported trauma-related symptoms. Overall, 43% of the women reported
symptoms of one or more disorders comorbid with substance use disorders. Nearly
40% of the subjects reported symptoms of borderline personality disorder in the year
preceding their recent detention in Department of Women’s Justice Programs.

Twelve (2.5%) of the women were HIV-positive, including 1.5% who became positive
during the course of the 3-year study. Moreover, an overwhelming majority of them (87%)
reported having engaged in one or more HIV-related risk behaviors (e.g., unprotected sex
[74%],multiple sex partners [21%], or needle use [5%]) in the 90 days preceding their recent
detention inDepartment ofWomen’s Justice Programs. A larger percentage of women in the
RMC group than in the control group reported that they had engaged in unprotected sex
(68% vs. 56%, χ2 = 7.67, p < 0.006).

More than two-thirds of the women (68%) reported that they had been victimized in the
past 90 days before their recent detention in Department of Women’s Justice Programs; a
slightly larger percentage of women in the treatment condition than in the control condition
reported being worried about being revictimized (9% vs. 5%, χ2 = 4.09, p < 0.05).

Half of the female detainees indicated at release that they had five or more previous
arrests, and 86% reported that they had a previous episode of incarceration lasting a
week or longer. Nearly two-thirds of the subjects (63%) had current drug- or alcohol-
defined charges, and one-fourth (25%) had been charged with property crimes. Women
were in Department of Women’s Justice Programs for an average of 2.4 months. At the
time of release, 30% indicated that they were on probation, and a slightly lower
percentage (26%) indicated that they were mandated to treatment.

Subject effects: probation supervision

Probation supervision at the beginning of the quarter had wide-ranging but mixed effects on
the outcomes measured during the subsequent quarter. Specifically, women in the probation
group at the beginning of the quarter weremore likely than those in the non-probation group
in the next quarter to report any treatment (20% vs. 7%, OR= 5.86, p< 0.001); more than
10 days of treatment (17% vs. 6%, OR= 5.98, p < 0.001); engagement in any type of self-
help (32% vs. 19%, OR= 2.24, p < 0.01); and engagement in intensive self-help (23% vs.
16%, OR= 1.87, p < 0.01). Furthermore, women in the probation group were less likely
than those in the non-probation group to use alcohol or drugs weekly (35% vs. 53%, OR=
0.40, p < 0.05) and to engage in unprotected sex (33% vs. 39%, OR= 0.56, p < 0.05) and
any HIV risk behaviors (58% vs. 69%, OR= 0.44, p< 0.05). However, with each of the
crime-related outcomes, women in the probation group were more likely (i.e., worse) than
those in the non-probation group on measures of new crimes (11% vs. 9%, OR= 1.49,
p < 0.01); new arrests or incarcerations (25% vs. 12%, OR= 2.22, p < 0.01); and new
crimes, arrests, or incarcerations (33% vs. 19%, respectively, OR= 2.13, p< 0.01).

Experimental intervention effects: RMC (nested within probation status)

As seen in Table 3, RMCs had a significant subject by intervention interaction effect;
specifically, RMCs had favorable effects on women in the community who were not on
probation but no effect on those on probation. Among non-probation women at the
beginning of the quarter, those who were randomly assigned to RMCs were more likely
than those assigned to the control group to engage in any days of substance abuse
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treatment (8.9% vs. 4.5%, OR = 2.12, p < 0.01) and in more than 10 days of treatment
(7.5% vs. 3.9%, OR = 2.06, p < 0.01). They were also less likely to engage in weekly
alcohol and drug use (47% vs. 60%, OR = 0.59, p < 0.05), any unprotected sex (34%
vs. 46%, OR = 0.59, p < 0.01), and any HIV risk behavior (66% vs. 73%, OR = 0.72,
p < 0.05). Among women on probation, none of these effects was present. As illustrated
in Fig. 2, probation supervision produced a ceiling effect on treatment and self-help
participation (the primary mechanisms by which RMCs can foster client changes).

Indirect effects: probation, self-help, and RMCs

The effects of services in the previous quarter on proximal outcomes in the subsequent
quarter were examined in order to understand how treatment and self-help were
indirectly related to longer-term outcomes. In the analyses of indirect effects, treatment
(in the previous quarter) was positively related in the subsequent quarter to weekly
alcohol and drug use (OR = 1.66, p < 0.01) as well as to the likelihood of new crimes
(OR = 1.76, p < 0.01); new arrests or incarcerations (OR = 2.19, p < 0.01); and new
crimes, arrests, or incarcerations (OR = 2.58, p < 0.01). In contrast, 10 or more days of
treatment (OR = 0.40, p < 0.05) and participation in self-help (OR = 0.67, p < 0.05) and
intensive self-help activities (OR = 0.28, p < 0.05) predicted a lower likelihood of
weekly alcohol and drug use (Table 4).

Participation in intensive self-help activities in the previous quarter was also related
to fewer new arrests and incarcerations (OR = 0.56, p < 0.05), crimes, arrests, or
incarcerations (OR = 0.64, p < 0.05) in the next quarter (Table 4). In addition, weekly
alcohol and drug use was related to unprotected sex (OR = 1.69, p < 0.05); HIV risk
behaviors (OR = 2.38, p < 0.05); new crimes (OR = 2.54, p < 0.05); and new crimes,
arrests, or incarcerations (OR = 1.28, p < 0.05). Finally, HIV risk behaviors were posi-
tively related to any new crimes (OR = 1.58, p < 0.05), but they were negatively related

\a  Significant effect of Probation vs no probation at p<.05 
\b  Significant effect of RMC vs Control within the no-probation strata.  

Any
Treatment\a, b

10+ Day of
Treatment\a,b

No Probation- Control 3.9%4.5%

No Probation -RMC 7.5%8.9%

Probation - Control 18.4%20.8%

Probation - RMC 17.4%20.8%

0.0%

5.0%

10.0%

15.0%

20.0%

25.0%

Fig. 2 Subject (probation) by treatment (RMC) interaction. a Significant effect of probation vs. no probation
at p < 0.05. b Significant effect of RMC vs. control within the Bno probation^ strata
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to new arrests or incarcerations (OR = 0.66, p < 0.05) and new crimes, arrests, or
incarcerations (OR = 0.63, p < 0.05) (Table 4).

Figure 3 provides a summary of the odds ratios for the primary direct and indirect effects
of probation and RMC (while not on probation) on treatment and self-help involvement,
showing how each then affects weekly alcohol and other drug use, then HIVrisk behaviors,
and finally recidivism. The solid lines signify that the predictor was associated with an
increased likelihood in the subsequent variable, whereas the dashed lines signify that the
predictor was associated with a decreased likelihood in the subsequent variable. The odds
ratios are taken directly fromTables 3 and 4, not the results of a path analysis. Probation and
RMCwere associated with both increases in treatment participation (the primary outcome)
and self-help involvement, as well as decreases in weekly alcohol or other drug use and
HIV risk behavior. High levels of treatment and self-help participation were related to
reductions in weekly alcohol or other drug use, but not HIVrisk behavior. The effect of self-
help involvement on weekly use was less than treatment’s effects but exerted an additional
direct effect on recidivism. Weekly alcohol or other drug use was related to higher rates of
HIVrisk behaviors and recidivism; however, HIVrisk behaviors were related to a reduction
in the odds of recidivism (a suppressor effect).

Discussion

Reprise of major findings

Overview

Among female detainees released from Department of Women’s Justice Programs to
community-based substance abuse treatment programs, the current study found mixed

Probation 

RMC
(While NOT

on Probation).

11+Days of
Treatment

Weekly
Alcohol or 
Other Drug

Use

Any HIV
Risk

Behaviors

Any New
Crime, 

Arrest or 
Incarceration

Reduced Likelihood

Increased Likelihood

High 
Self-Help 

Involvement

Suppressor effect

Fig. 3 Summary of direct and indirect effects (odds ratios) on any crime, arrest, or incarceration
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effects for specialized probation, a probation (subject) by RMCs (intervention) inter-
action, and indirect effects for probation and RMCs (via treatment and self-help) on
substance abuse, HIV, and criminal justice-related outcomes. Each of these effects are
discussed below.

Mixed effects of probation

Women in the probation group were more likely than those in the non-probation group to
be engaged in any days of treatment, more than 10 days of treatment, any self-help
activities, and more intensive self-help activities. They were also more likely than women
in the non-probation group to refrain from weekly alcohol or other drug use, HIV risk
behaviors, and unprotected sexual activities. The favorable effects of probation on
participant outcomes can be explained largely by the particular nature of the probation
programming that most participants experienced during the study. Many of the women
were in a specialized probation program (POWER), which strongly encouraged partici-
pation in therapeutic groups and other recovery-focused activities both while in Depart-
ment of Women’s Justice Programs and after release (Lurigio et al. 2007). The POWER
program also epitomized the type of gender-responsive supervision that fosters Bpositive
change^ in the lives of female probationers, in contrast to standard probation supervision,
which more often leaves women with limited oversight, little access to resources, and
weak or nonexistent relations with supervising officers and staff (Morash et al. 2015).

The positive effects of probation extended only to behavioral health outcomes.
Within the cohort, those sentenced to probation were more likely than those in the
community with no supervision to be convicted of more serious crimes and to have
more previous arrests (Lurigio et al. 2004)—factors that are correlated with recidivism
while on supervision (Olson and Lurigio 2000). With all other things being equal,
police are more likely to rearrest people on probation than to arrest free citizens. In
addition, arrest while on probation is in itself a violation of probation that increases the
likelihood of reincarceration (Seng and Lurigio 2005). Taken together, these factors
might explain why women on probation at the beginning of the quarter (vs. those who
were not) had poorer criminal justice outcomes at the end of the quarter.

Probation by RMC interaction effects

Most women were on probation at some point during the 3 years of the study, but not
on average in any given quarter. This study found probation (subject) by RMCs
(intervention) interaction effects on outcomes. Within the observations in which wom-
en were not on probation at the beginning of the quarter, the results showed that
randomization to RMC (vs. control) exerted a strong and positive impact on any days
of treatment, more than 10 days of treatment, weekly alcohol or other drug use,
unprotected sex, and HIV risk behaviors. These findings are consistent with those
reported in earlier studies of RMCs (Dennis et al. 2003a; Dennis and Scott 2012; Scott
et al. 2005, 2011; Scott and Dennis 2009, 2012).

In contrast, within the observations in which women started the quarter on probation,
randomization to RMC had no effect. This unexpected outcome appears to be due to a
ceiling effect of probation on treatment participation (the primary mechanism by which
both probation and RMC work). As shown in Fig. 2, during observations when women
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were already on probation and assigned to the control group, they actually performed better
on treatment and self-help participation outcomes than women who were not on probation
but assigned to RMC (see Fig. 2). Thus, this study suggests that women sentenced to the
type of specialized probation programming described above are unlikely to benefit from
RMC.

Indirect effects

The summary of the significant findings from Tables 3 and 4 provided in Fig. 3
helps illustrate the complex nature of treatment, self-help, alcohol or other drug
use, and HIV risk behaviors in predicting recidivism. Both probation and RMC
(while not on probation) affect some of the same key services and behavioral
outcomes. The findings show that treatment has a large direct effect on alcohol
or other drug use. The current results also strongly support the direct and
indirect effects of high levels of engagement in self-help on reducing substance
use and criminal behaviors (Humphreys 2004). Although HIV risk behaviors are
often omitted from criminological research, such behaviors appear to be impor-
tant in understanding the impact of RMC and weekly alcohol or other drug use
on recidivism. Participation in POWER and RMC could have lowered the risk
of harmful behavior by preparing women to identify with an evolving prosocial
network of others, moving participants toward similar situations and mindsets
on the recovery trajectory. Growing support in the criminological literature
suggests that differential social support from networks of confiding partners
can lead to reductions in various antisocial behaviors (Colvin et al. 2002).

The unexpected negative relationship between HIV risk practices and any new
arrest or reincarceration (suppressor effect) might also be attributable to develop-
ments in the local criminal justice system, as well as changes in the nature of the
sex trade in Chicago and Cook County. Specifically, the Cook County Criminal
Courts have launched several specialized courts to focus on defendants with
behavioral healthcare problems. These include drug treatment courts, mental health
courts, and veterans’ courts. Among the most recently implemented specialized
courts is prostitution and trafficking intervention court, which provides women in
the sex trade with diversionary services. Less formalized versions of this court
were already being implemented locally during the late 2000s. A forerunner to the
establishment of prostitution court was the decision to downgrade prostitution from
a felony to a misdemeanor and to afford police officers with more discretion in
forgoing the arrests of women for solicitation.

A trend toward the decriminalization of prostitution began more than a decade
ago in Cook County and coincides with a local and nationwide shift in the sex
trade from a primarily outdoor (street-based) to a primarily indoor market (massage
parlors, escort services, and online venues) (Cunningham and Kendall 2011). Thus,
behaviors associated with elevated HIV risk such as trading sex for money or
drugs (i.e., prostitution) might have unexpectedly led to fewer arrests and incar-
cerations due to policy changes seeking less formal (e.g., deferred prosecutions)
and more service-oriented responses to prostitution cases. Coincidentally, changes
in the local sex market (i.e., less outdoor sex purveying) might have made sex
workers less susceptible to arrests.
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Strengths and limitations

The current study had several strengths. Substantively, it addressed a growing but often
understudied population (women released to the community from jail) over a 3-year
period in which their situations repeatedly changed. Methodologically, it included a
large sample size, high participation and follow-up rates, strict implementation of
clinical and experimental protocols (i.e., high fidelities), varied sources of data, stan-
dardized measures, long-term follow-up periods, and many repeated measures and
temporal order analyses.

The study also was limited. Specifically, it involved a single-site trial in a large urban
jail with a predominately minority female population and, therefore, should be repli-
cated in more diverse sites and populations. The current study focused on quarterly
changes because women shifted in and out of probation supervision; however, the
study did not explore their more complex trajectories throughout the study’s 3-year
period. For logistical reasons, the study excluded women who were released from jail
or furlough in 14 or fewer days, limiting its generalizability to all releasees.

Finally, while we know anecdotally that most women on probation during the
study were participating in POWER, we were unable to measure directly neither
when women were actually in POWER or other types of probation programs nor
the actual intensity of those programs. Thus, a limitation of the current investiga-
tion is the absence of data on participants’ exact probation status and experiences
throughout the years in question. Specifically, the direct mechanism to transfer
women at sentencing from Department of Women’s Justice Programs to POWER
was in place during the duration of the study (2008–2013) (personal communica-
tion, M. Bacula, 2015). Unknown is the exact percentage of the probation clients
who were supervised in POWER or on a standard probation caseload. Nonetheless,
many of our comments regarding the lack of an effect for RMCs on probationers
would likely apply to both programs, albeit in differing degrees. For example,
women in either type of program would have enjoyed a supportive relationship
with probation officers who solicited services for their female clients, particularly
programming in the behavioral healthcare arena (Seng and Lurigio 2005). There-
fore, women on standard probation, akin to those in POWER but to a less
intensive and perhaps gender-sensitive degree, would also have received one-on-
one counseling, affirmation, and encouragement during drug treatment, as well as
assistance with housing and psychiatric rehabilitation. These interventions could
also have swamped the impact of RMCs on the study’s outcomes.

Conclusions

Substance abuse can lock female offenders into patterns of addiction, HIV risk behav-
iors, and criminal activity that are severe and dynamic (Inciardi et al. 1997; Lurigio
et al. 2007). Far too often, female offenders are prevented from accessing treatment or
self-help opportunities. Specialized probation (e.g., POWER) and RMCs (absent pro-
bation) significantly increased access to both types of interventions, which reduced
subsequent alcohol or other drug use, HIV risk behaviors, illegal activity, rearrest, and
incarceration.
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Initial access to and retention in community-based treatment post-release would be
adequate if the nature of addiction was acute. Evidence suggests that most substance
abusers who enter publicly funded treatment suffer from more chronic conditions that
cause them to cycle through periods of relapse, treatment reentry, reincarceration, and
recovery (Scott and Dennis 2009, 2011). These cyclical periods often persist for several
years, particularly when accompanied by co-occurring conditions. Female releasees
from jail with substance use disorders are no exception; they regularly require help
accessing services even after they have reentered the community for 3 years. In a
similar way, women’s probation status and illegal activity move in cycles of 3 years.
Both probation and RMC (absent probation) help increase treatment participation and
self-help involvement, as well as reduce alcohol or other drug use, HIV risk behaviors,
and resultant recidivism. The next challenge is to learn more about the cost-
effectiveness and duration of the therapeutic effects of the approaches explored in the
current study.
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