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Utilizing Recovery Management Checkups to shorten the cycle
of relapse, treatment reentry, and recovery
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Abstract

Over the past several decades, a growing body of evidence suggests that a subset of substance users suffers from what appears to be a
more chronic condition, whereby they cycle through periods of relapse, treatment reentry, incarceration, and recovery, often lasting several
years. Using data from quarterly interviews conducted over a 2-year period in which 448 participants were randomly assigned to either an
assessment only condition or to a Recovery Management Checkup (RMC) condition, we looked at the frequency, type, and predictors of
transitions between points in the relapse, treatment reentry, and recovery cycle. The results indicated that about one-third of the participants
transitioned from one point in the cycle to another each quarter; 82% transitioned at least once, 62% multiple times. People assigned to RMC
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ere significantly more likely to return to treatment sooner and receive more treatment. The probability of transitioning to reco
elated to the severity, problem orientation, desire for help, self-efficacy, self-help involvement, and recovery environment at the be
he quarter and the amount of treatment received during the quarter. These findings clearly support the wide spread belief that a
hronic condition as well as demonstrating the need and effectiveness of post-discharge monitoring and checkups. The methods
lso provide a simple but replicable method for learning more about the multiple pathways that individuals travel along before a
rolonged state of recovery.
2004 Elsevier Ireland Ltd. All rights reserved.
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. Introduction

.1. The chronic nature of addiction

Although most people who use illicit substances eventu-
lly abstain or manage their use without the aid of either pro-

essionally directed treatment or self-help groups (Burman,
997; Cunningham, 1999; Humphreys et al., 1995; Sobell et
l., 2000; Toneatto et al., 1999; Watson and Sher, 1998), over

he past several decades, a growing body of international ev-
dence suggests that a subset of substance users suffers from
hat appears to be a more chronic condition whereby they
ycle through periods of relapse, treatment reentry, recovery,
nd incarceration, often lasting several years (Anglin et al.,
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1997, 2001; Dennis et al., 2003a,b; Hser et al., 1997, 2
Hubbard et al., 1989; McLellan et al., 2000; Scott et al
press; Sells, 1974; Simpson et al., 2002; Weisner et al., 2
2004; White, 1996). Despite the fact that longitudinal stud
have repeatedly demonstrated that substance abuse tre
is associated with major reductions in substance use, s
conducted in the United States and other countries have
demonstrated that after discharge, relapse, and eventu
admission are also common, particularly, when addictio
accompanied by one or more psychiatric problems (Andrews
et al., 2001; Angst et al., 2002; Dennis et al., 2003a,b; Ga
and Angst, 2001; Grella et al., 2003; Godley et al., 2002; L
et al., 2001; McKay et al., 1997, 1998; Van den Akker et
1996).

Further evidence of the chronic nature of addiction is
vided through statistics for people admitted to the U.S.
lic treatment system in 1999, in which 60% were reente
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treatment (including 23% for the second time, 13% for the
third time, 7% for the fourth time, 4% for the fifth time, and
13% for six or more times) (Office of Applied Studies, 2000).
Retrospective and prospective treatment studies report that
most participants initiate three to four episodes of treatment
over an average of 8 years before reaching a stable state of
abstinence (Dennis et al., 2005). Moreover, inCunningham’s
study (1999, 2000)in Canada of people with lifetime depen-
dence, who eventually achieved a state of sustained recovery,
the majority did so after participating in treatment—ranging
by substance from cannabis (43%) to cocaine (61%), alcohol
(81%), and heroin (92%).

1.2. Pathways in the relapse, treatment reentry, recovery
cycle

In a 25-year follow-up of male narcotic users originally re-
cruited from a civil commitment program,Hser et al. (1993)
found that in any given year during the last decade, ap-
proximately 17% of their sample were still using narcotics,
11% were incarcerated, 7% were in treatment, and 22%
were abstinent (of the rest, 28% had died, and 15% were
lost to follow-up). This stability at the group level is some-
what deceptive, however, since at the individual level over
76% of the participants transitioned from one point in the
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1.3. Variables related to moving from using in the
community to treatment and recovery

Using the 5-year follow-up data from the Drug Abuse
Treatment Outcome Study (DATOS),Grella et al. (2003)
examined the predictors of returning to treatment (44%) in a
sample of 345 adults after they had relapsed to cocaine use.
It took an average of 2.6 years after discharge before people
returned to treatment, with earlier reentry being associated
with clients who had more severe substance use (weekly use,
more substance related problems), were African American,
and previously married. Other factors that have been asso-
ciated with treatment reentry include: cognitive readiness
in terms of problem recognition, problem orientation, desire
for help, and self-efficacy (De Leon and colleagues, 2000;
Simpson and Joe, 1993); internal motivation/resistance and
external pressure (De Leon and Jainchill, 1986; Miller, 1985;
Prochaska and DiClemente, 1986) and their environmental
context in terms of barriers to accessing treatment, level of
self-help group participation, and other recovery environment
risk/protective factors (Allen, 1995; Fortney et al., 1995;
Godley et al., in press; Mejta et al., 1997; Scott et al., 2003).

Cunningham’s (2000) study of people with dependence
found that treatment was the best single predictor of who
entered recovery, particularly as the pattern of substance use
shifted from cannabis or cocaine to heroin and alcohol. In the
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nother (one or more times) during this same time pe
oreover, this movement occurred along multiple pathw

n both directions between each point in the cycle (
eople could go from using to abstinence or abstinen
sing).

In a 3-year longitudinal study focusing on Pathways to
overy,Scott et al. (in press)found that 49% of their origina
ample (n= 1326) transitioned from one point in the cycle
heir intake to 6-month interview, 53% transitioned betw
- and 24-month interviews, and 45% transitioned betw
4- and 36-month interviews. Rather than a single linear

inuum (e.g., everyone going through treatment to ach
ecovery), they found that people transitioned along mul
athways between each possible point in the cycle and
ested that even more transitions would be observed,
bservations were more frequent than once per year.
lso found that the probability of the transitions and the
ictors of who would transition varied by the direction of
ovement. Thus, the probability and predictors of mov

rom being in the community using to recovery (defined
o use or problems while living in the community), were

he same or the inverse of the probability and predicto
oving from being in recovery to in the community usi
eople were more likely to transition along the treatme

ecovery pathway (44%), than that in the community u
o recovery pathway (28%) or the incarceration to reco
athway (25%). The weeks of treatment received during
eriod were also one of the strongest predictors of who w
nd the period in recovery.
athways to Recovery study discussed above,Scott et al. (in
ress)found that the transition from using in the commun

o abstinence was associated with severity (age of firs
ental distress, legal involvement), and environment (s

riends, homelessness), and weeks of treatment betwe
ime points.

.4. Shortening the pathway between relapse and
ecovery via treatment

Public health models are used to manage a wide ran
ther chronic health conditions, such as asthma, cance

ic fibrosis, diabetes, heart disease, and hypertension (Dubar-
acob et al., 1995; Engel, 1977, 1980; Nicassio and S
995; Roter et al., 1998). These models are also often infl
nced by a similar range of bio-psycho-social variables
ffect addiction (see review inLeukefeld et al., 2001). They

requently use two related approaches for improving
ong-term outcomes that can be readily adapted to addic
1) on-going monitoring for relapse and (2) reducing the
rom relapse to treatment reentry.

Using these models as a guide, Scott and Dennis (2
eveloped a Recovery Management Checkup (RMC) m
he core assumptions underlying this RMC model are
ver time, a proportion of individuals transitioning throu
he cycle will relapse and need treatment again; those
lar monitoring through checkups will provide earlier

ection of people in need of treatment (before the rel
ecame acute); early re-intervention (ERI) and linkag

reatment will improve long-term outcomes. Therefore,
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RMC model included quarterly monitoring, targeted those
individuals needing additional treatment, and provided early
re-intervention (personalized feedback on assessment, iden-
tified barriers to treatment, discussed motivation for treat-
ment) and linkage services to facilitate treatment reentry. In
a randomized trial with 448 adults with substance use disor-
ders and multiple co-occurring problems,Dennis et al. (2003)
demonstrated that participants assigned to RMC were signif-
icantly more likely than those in the control group to return
to treatment, to return to treatment sooner, and to spend more
subsequent days in treatment over 24 months; moreover, they
were significantly less likely to be in need of additional treat-
ment at the 24-month interview.

While the main findings (Dennis et al., 2003a,b) demon-
strated that RMC intervention improved 2-year outcomes,
they were limited to a traditional comparison of the two con-
ditions (control and RMC) as randomly assigned. Following
the recommendations outlined by the National Institute on
Drug Abuse’s Blue Ribbon Panel on Health Services Re-
search (Weisner et al., 2004) and other experts (Berk et al.,
1985; Dennis et al., 2002; Lamb et al., 1998), this paper seeks
to take the next steps by better understanding the underly-
ing phenomena, the implementation of the intervention (both
RMC and regular treatment participation it is designed to in-
crease) and their interaction with other factors that improve
client outcomes. Specifically, the first goal of this paper is
t the
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either to quarterly assessments (control group) or quarterly
assessments plus a Recovery Management Checkup protocol
(Scott and Dennis, 2003). The follow-up rates varied from 95
to 97% per wave, and 80% of the participants completed their
assessment within plus or minus 1 week of their quarterly
anniversary date (seeScott, 2004for a detailed description
of the follow-up protocol). Data were available on 3136 of
3584 (87.5%) possible quarterly transitions (i.e., where data
were obtained at both the beginning and the end of a quarter).
Below is a summary of the intervention, instruments, partic-
ipants and procedures (SeeDennis et al., 2003a,b, for further
details).

2.1.1. Index episode of care
The index episode of care occurred immediately follow-

ing the baseline interview and before randomization, which
occurred at the time of the 3-month assessment. The in-
dex episode of care lasted an average of 27 days with 11%
still in treatmentat 90 days. Approximately 60% of the par-
ticipants received residential treatment and 40% outpatient.
The treatment was provided by Haymarket Center, which
operates programs for mentally ill substance abusers, preg-
nant, and post-partum women, and/or homeless and is the
largest substance abuse treatment provider in the state. The
program is accredited by Medicaid, the state of Illinois and
the Committee on the Accreditation of Rehabilitation Facil-
i
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o document and describe the pattern of transitions in
elapse, treatment reentry, and recovery cycle at quarter
ervals. The second goal is to determine whether or not R
ad a direct effect on the time to treatment entry, treatm
articipation rate, and amount of treatment received du

he quarterly intervals. The third goal is to explore the ab
f RMC (directly or indirectly via treatment) and other fa

ors (severity, cognitive state/perception, motivation, envi
ent) to predict the transitions along various pathways i

elapse, treatment reentry, and recovery cycle. Throug
he remainder of this paper, we have used italics to repr
he points in relapse, treatment reentry, and recovery
e.g., intreatment). Transitions from one point in the cycle
nother, pathways, are italicized and hyphenated (e.g.,using-
o-treatment).

. Method

.1. Design

The data for this paper come from the early re-interven
xperiment that was designed to test a public health app
o early identification and re-intervention with chronic s
tance users (Dennis et al., 2003a,b). The research team r
ruited 448 adults presenting sequentially for treatme
aymarket Center between February and April 2000. O
33 eligible participants, 448 (84%) completed the bas

nterview and agreed to participate. Two weeks before th
onth assessment, the team randomly assigned partic
ties (CARF). Diagnosis was based on DSM-IV (American
sychiatric Association, 1994), and placement was based
merican Society of Addiction Medicine (ASAM, 1996) pa-

ient placement criteria. There were no significant differe
y condition in treatment received during the index episod
are.

.1.2. Study conditions
Participants randomly assigned to the control cond

ere interviewed at baseline and assessed quarterly
o RMC intervention during the next 2 years. The ma

ty of quarterly assessments were conducted face-to-fa
he research office. They required approximately 30–45
o complete, and all on-site assessments were audio-tap
urposes of quality assurance. Once the assessment wa
leted, the research assistant updated the locator inform
nd scheduled the next appointment. Referrals to trea
ere provided only in emergency cases (less than a d

imes during over 3000 interviews).
Like the control group, research staff conducted quar

ssessments with participants assigned to the experim
ecovery Management Checkup condition. The goal o
MC protocol (Scott and Dennis, 2002) was to identify peo
le who were living in the community using and quic

ink them to treatment, thus, expediting the recovery proc
riefly, RMC involved the following steps: (1) determine

gibility for the intervention (i.e., verify that the person w
ot already in treatment or jail and was living in the comm
ity), (2) determine need for treatment based on self-re
3) complete the assessment, (4) transfer the participa
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need of treatment to the Linkage Manager (LM), and (5)
complete the intervention.

The intervention utilized motivational interviewing tech-
niques to: (1) provide personalized feedback to participants
about their substance use and related problems, (2) help the
participant recognize their substance use problem and con-
sider returning to treatment, (3) address existing barriers to
treatment, and (4) schedule an assessment and facilitate reen-
try (reminder calls, transportation). The goal of motivational
interviewing is to elicit behavior change by helping clients ex-
plore and resolve their ambivalence using a directive, client-
centered communication style.

During the first part of the linkage meetings, the Linkage
Managers communicated the boundaries of the relationship
by reviewing what they could and could not do. In contrast
to the ACT and PACT models, the RMC intervention was
available to participants during a short time frame and fo-
cused on a single outcome. Specifically, Linkage Managers
actively initiated linkage activities with individuals to sub-
stance abuse treatment during the 14 days following their
quarterly checkup. After the 14th day, the burden of commu-
nication fell to the participant. Second, the RMC intervention
focused exclusively on linkages to substance abuse treatment
and not other areas of need. This intervention was intention-
ally designed with these limitations in an attempt to make it
an economical model that could be integrated into the contin-
u ies. In
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The GAIN is a comprehensive, structured interview that
has eight main sections (background, substance use, phys-
ical health, risk behaviors, mental health, environment, le-
gal, and vocational). As part of ERI and other studies,
the GAIN’s main scales demonstrated good internal con-
sistency (Cronbach’s alpha (α) over .90 on main scales,
.70 on subscales), test–retest reliability (rho (ρ) over .70
on days/problem counts, kappa (κ) over .60 on categori-
cal measures), and were highly correlated with measures
of use from time line follow-back, urine tests, collateral re-
ports, treatment records, and blind psychiatric diagnosis (ρ

of .70 or more;κ of .60 or more) (Buchan et al., 2002;
Dennis et al., 2002, 2003a,b; Godley et al., 2002; Shane et al.,
2003).

2.2.2. Other instruments
Other instruments were: (1) a study-specific Participant

Screener Form used to collect demographics, frequency of
use, inclusion/exclusion criteria on all sequential intakes and
document whether individuals agreed to participate in the
study, and their index treatment assignment, (2) a variation
of the Texas Christian University (TCU) treatment motiva-
tion scales (Knight et al., 1994; Simpson and McBride, 1992;
Sampl and Kadden, 2001) in which the questions were reorga-
nized by subscales and integrated with similar items from the
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um of care offered by substance abuse treatment agenc
ddition to reviewing the boundaries, the Linkage Mana
xplained that it was the participant’s task to communi
nd resolve their ambivalence and the LMs would help

icipants explore the factors contributing to their ambivale
bout treatment and quitting but that the decision is alw

he participant’s.
To minimize demand characteristics and contamina

esearch assistants conducted the assessments and L
anagers completed the Recovery Management Chec
hile it was impossible to keep staff blinded (intervie

rs transferred RMC clients to the Linkage Manager),
nterview staff knew little about the experiment, all ass

ents were audio-taped, multiple biological tests were
o check for bias, and both sets of staff were trained
nder the supervision of the research staff. As previous
orted, no evidence of crossover contamination or com
atory rivalry was found (Dennis et al., 2003a,b). To main-
ain fidelity of the MI intervention, all linkage meetings we
udio-taped and reviewed by an MI expert until the Link
anagers were certified. Following certification, a rand

ample of tapes was reviewed during the 2 years the stud
onducted.

.2. Instruments and measures

.2.1. Global appraisal of individual needs
The participant characteristics, diagnosis, and prim

utcomes were measured with the Global Appraisal of
idual Needs (GAIN) (Dennis, 1999; Dennis et al., 2003a).
e

AIN, and (3) (for the RMC group only) an RMC worksh
hat included a short screener to determine the eligibility
eed for RMC and, when applicable, document the link

ntervention.

.2.3. Measures
Table 1lists the core measures used in the analysis, in

ng their reliability and definition. Reliability is reported
erms of Cronbach’sα for the internal consistency of scal
pearman’s rank order correlationρ for test–retest of con

inuous variables, andκ for test–retest of dichotomous me
ures. Both are estimated from a test–retest study do
art of the final (24-month) wave of data collection repo

n Dennis et al. (2003). The outcome status (i.e.,in the com
unity using, incarcerated, in treatment, andin recovery[no
se or problems while living in the community]) was hig
ependent on the validity of self-reported substance use
tive to a combined estimate of any substance use fro
ources, self-report was comparable to urine and sali
erms of theirκ with the combined estimate (self-repo
= .57; urine,κ = .68; saliva,κ = .59) and rates of false ne
tive (self-report = 21%; urine = 14%; saliva = 19%) (Dennis
t al., 2003a,b). Moreover, in terms of construct validity, t
ubstance Frequency Scale (SFS), which is based on m
elf-reported items, did as well or better than the biolog
arkers or individual self-report questions in terms of
icting other problems (Lennox et al., under review). As seen

n Table 1, we also increased the reliability of our depend
ariable by using multiple items to produce the measur
eed (κ = .76) and outcome status (κ = .74).
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Table 1
Summary of key measures from GAINa

Quarterly status (calculated at the beginning and end of each quarter)
In the community(test–retestκ = .76). Not currently in jail or treatment at the time of treatment.
In need of treatment(test–retestκ = .78). A participant in the community who answered yes to any of the following questions: (1) During the past 90 days,

have you used alcohol, marijuana, cocaine, or other drugs on 13 or more days? (2) During the past 90 days, have you gotten drunk or been high for most
of 1 or more days? (3) During the past 90 days, has your alcohol or drug use caused you not to meet your responsibilities at work/school/home on 1 or
more days? (4) During the past month, has your substance use caused you any problems? (5) During the past week, have you had withdrawal symptoms
when you tried to stop, cut down, or control your use? (6) Do you feel that you need to return to treatment? These criteria for need are internally consistent
(α = .85), and the average person in need endorsed 3.3 of 6 of the items (80% endorsed 2 or more).

Status(test–retestκ = .74). Each person was classified into one of four mutually exclusive conditions: (a) in the community and using (in need of treatment),
(b) (currently) incarcerated, (c) (currently) in treatment and (d) in recovery (living in the community and not in need of treatment).

Severity at the onset of the quarter (based on 90 days before quarter)
Substance Frequency Index(SFI;α = .85; test–retestρ = .94). The GAIN’s SFI is a multiple item measure that averages percent of days reported of any AOD

use, days of heavy AOD use, days of problems from AOD use, days of alcohol, marijuana, crack/cocaine and heroin/opioid use.
Substance Problems Scale(SPS; α = .93; test–retestρ = .81). Is a count of past month symptoms of substance abuse, dependence, or substance induced

disorders and is based on DSM-IV (APA, 1994; 2001).

Cognitive variables (asked just before the RMC intervention)a

Problem Recognition Scale(PRS; α = .95; test–retestρ = .76). A TCU scale with nine items on whether the participant recognizes that s/he has a problem
resulting from substance use.

Problem Orientation Scale(POS; α = .68; test–retestρ = .35). A modifiedb GAIN scale with five items on whether the participant sees her/his problems as
predictable and solvable (an inverse of learned helplessness).

Desire for Help Scale(DHS; α = .88; test–retestρ = .74). A TCU scale with seven items on whether the participant wants help with her/his substance-related
problems.

Self-Efficacy Scale(SES; α = .78; test–retestρ = .59). A modifiedb GAIN scale with five items on whether the participant believes s/he could avoid thinking
about or using substances in different settings.

Motivation (asked just before the RMC intervention)a

External Treatment Pressure Scale(ETPS; α = .84; test–retestρ = .68). A combination of the (modifiedb) GAIN Treatment Motivation Index and the TCU
External Pressure Scale with six items that measures different types and sources of external pressure to be in treatment.

Internal Motivation Scale(IMS; α = .86; test–retestρ = .79). A combination of the (modifiedb) GAIN Treatment Motivation Index and the TCU Treatment
Readiness index with five items that suggest internal motivation to be in treatment (e.g., believes treatment can help, thinks treatment is needed or last
chance, think needs treatment for a month or one or more times).

Treatment Resistance Index(TRI; test–retestρ = .43). A summative index from the GAIN with five items on different issues that would make it more difficult
to attend treatment (e.g., other responsibilities, too demanding, doesn’t think it will be help, hard to resist use in current environment, friends likely to
encourage use).

Environment at the onset of the quarter (based on 90 days before quarter)
Access Barrier Index(ABI; test–retestρ = .67). A summative index based on the RMC manual with eight items designed to identify common barriers to

treatment (e.g., transportation, childcare, paying for treatment, distance/time to get to treatment, schedule, type of treatment available).
Self-Help Group Participation(test–retestρ = .95). Single item reporting days attending any kind of self-help group meetings related to substance use (e.g.,

AA, CA, NA, SS, RR) in the 90 days before the quarter.
Recovery Environmental Risk Index(test–retestρ = .75). Is an average of items (divided by their range) for the days (during the past 90 days) of alcohol in

the home, drug use in the home, fighting, victimization, being homeless, and structured activities that involved substance use and the inverse (90-answer)
percent of days going to self-help meetings, and involvement in structured substance-free activities in the 90 days before the quarter.

Condition (pre-assigned) and treatment (during quarter)
RMC(vs. control). Random assignment.
Amount of treatment(test–retestρ = .66). Total days received treatment is based on the sum of days an individual received outpatient, intensive outpatient,

residential, or inpatient treatment reported at each interview.c

a Sums of Likhert items ranging from 1 (strongly disagree) to 5 (strongly agree).
b Response set modified from yes/no in regular GAIN to above Likhert scale for ERI.
c Significantly higher after RMC than control (see text).

2.3. Participants

2.3.1. Eligibility criteria and sample characteristics
To be included in the study, individuals needed to: (a) meet

lifetime criteria for substance abuse or dependence, (b) have
used alcohol or other drugs during the past 90 days, (c) com-
plete an intake assessment and receive a referral to substance

abuse treatment at the collaborating treatment agency, Hay-
market Center, and (d) be 18 years of age or older. Logistical
constraints in providing the RMC intervention required that
individuals be excluded, if they (e) did not reside in the City
of Chicago, or (f) did not plan to reside in the city during
the ensuing 12 months, or (g) had been sentenced to jail or
prison or a DUI program for most of the upcoming 12 months,
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or (h) were unable to use English or Spanish, or (i) were too
cognitively impaired to provide an informed consent. Partici-
pation was voluntary after an informed consent process under
the supervision of Chestnut’s Institutional Review Board on
Human Subjects, and the study was conducted under the pro-
tection of a Federal Certificate of Confidentiality issued by
the National Institute on Drug Abuse (NIDA).

Of the 796 individuals, who presented for an assessment
during the 3-month recruitment period (February–April,
2000), CIU clinical staff completed a participant screening
form for 786 (99%) individuals. Of the 786 individuals, 533
(68%) met the eligibility criteria. The primary reasons for
ineligibility were residing outside the city (n= 115; 15%)
or planning to move outside the city in the next 12 months
(n= 73; 9%); over half of the people excluded were ineli-
gible for multiple reasons. Of the 533 eligible participants,
448 (84%) completed the baseline interview and agreed to
participate; 41 (8%) could not stay to complete the baseline
interview and were not recaptured, and 45 (8%) refused to
participate in the study. As previously reported (Dennis et
al., 2003a,b), post hoc analyses revealed no significant dif-
ferences between participants in the two groups on 67 of 69
(97%) variables related to demographic, family, social, en-
vironmental, substance, health, mental health, and HIV risk
variables.

The first set of analyses in this paper uses the full ERI
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2.4. Analytic procedures

The first component of the analysis was largely descriptive
and examined the transitional probabilities from the partici-
pant’s status at the beginning of the quarter (in the commu-
nity using, incarcerated, in treatment, andin recovery) to the
same individual’s status at the end of quarter (e.g., intake to
3 months, 3–6 months, 6–9 months,. . ., 21–24 months). The
second component focused on evaluating the direct effect of
RMC on treatment participation during the quarter. While the
main findings reported byDennis et al. (2003a,b)evaluated
the impact of RMC in a traditional randomized trial (interven-
tion versus control) across 24 months using one observation
per person (i.e., time to first admission, any admission, total
days in treatment), this analysis is based on quarterly obser-
vations with the subset of people in need of the intervention
(i.e., in the community using) at each time point. This has the
effect of weighting the analysis by the quarters in need and
making it a quasi-experiment. The analyses were done with
SPSS (2003), using contingency table analysis for dichoto-
mous measures (% returning to treatment), survival analysis
for time to event measures (e.g., time to treatment reentry),
and Wilcoxon Rank–Sum tests for ordinal measures (e.g.,
days of treatment).

The third component of the analysis involved a repeated
measures multinomial logistic regression predicting the tran-
s
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ohort of 448 participants to quantify the transitional pr
bilities through the cycle of relapse, treatment reentry,
ecovery. The second and third set of analyses uses d
he subset of 333 (74.3%) participants who began at leas
uarter (excluding intake)in the community using(the targe
ondition for RMC) and for whom, the outcome status
nown at both the beginning and end of quarter. The ch
eristics of the full sample (and subset) of participants a
ake include: 59% (61%) female, 85% (85%) African Am
can, 8% (8%) Caucasian 6% (5%) Hispanic; 2% (3%) w
etween the ages of 18 and 21, 17% (19%) between 22 a
ears, 47% (45%) between 30 and 39 years, 28% (29%
ween 40 and 49 years, and 5% (5%) were 50 years or
ll met criteria for lifetime dependence at the time of

ake (mostly cocaine, alcohol, opioids, and cannabis wit
edian having two substance use disorders) and 68% (

eporting prior substance abuse treatment episode(s).
7% (81%) reported additional co-occurring mental he
roblems including overlapping subgroups of 61% (6
elf-reporting criteria for major depression, 60% (60%)
eneralized anxiety disorder, 37% (40%) for conduct d
ers, or 34% (33%) for attention deficit hyperactivity d
rder. Over 27% (26%) reported health problems both

hem daily or interfered with their responsibilities wee
mong female participants, 25% (22%) reported they
een pregnant in the past year. In terms of HIV risk be

ors in the past year, 6% (6%) reported needle use and
86%) were sexually active; the latter includes 62% (6
eporting unprotected sex and 42% (44%) reporting mul
exual partners in the 90 days prior to intake.
ition (from beginning to end of the quarter) along (a)in the
ommunity using-to-treatmentpathway and (b)in the com
unity using-to-recoverypathway. Again, the data were su

et to only those observations, where the person starte
uarterin the community and using. A model with all of the
ariables inTable 1was fit using a full-information max
um likelihood, mixed-effects multinomial logistic regr

ion procedure (MIXNO;Hedeker, 1999). Repeated obse
ations of the same individual over time can produce
endence in the data due to individual differences. We
ixed-effects logistic regression (MIXNO;Hedeker, 1999)

hat models these dependencies by the inclusion of a
om intercept term that accounts for individual differen

n average response probabilities over time.
The maximum likelihood has been shown to be the

stimation method both under conditions of model miss
fication and non-normality (Olsson et al., 2000) as well
s for handling missing data (Enders and Bandalos, 200).
hen an outcome observation was missing for an ind

al, no replacement for the missing data was made. The
nformation maximum likelihood uses all available outco
ata from an individual and assumes that any missing
ome observation is missing at random and can be ign
ithout bias. Given the high follow-up rates in this stu

he effect of missing outcome data is small and the ass
ion of missing at random deemed tenable. However,
utcome observation was made but any one of the pred
ariables was missing, then the entire observation wou
eleted from the analysis. Furthermore, if the missing
ictor variable was a baseline variable, then all the dat
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that individual would be deleted from the analysis. This can
result in significant loss of data even when the overall amount
of missing data is small. In this study, there was little miss-
ing data among the predictor variables (i.e., typically less
than 1%), therefore, we replaced these missing data with the
mean value. While this procedure can result in bias due to
the reduction in variance among the predictor variables, the
amount of replacement in this study was so small, it produced
a negligible effect.

3. Results

3.1. Quarterly transition patterns

3.1.1. Stability of group level distribution over time
To examine quarterly transitions in the 2-year cycle, we

categorized people at the beginning and end of each quarter
as: (a)in the community using(excluding those in treatment),
(b) incarcerated, (c) in treatment, or (d) in recovery(no use,
problems, or treatment while living in the community).Fig. 1
shows that the relative percentage of people at each point in
the cycle from intake through eight quarterly assessments
ending 2 years after intake. Since the participants were re-
cruited at intake to substance abuse treatment, virtually ev-
eryone started the study as eitherin the community usingor
t two
q four
g
u
r ble
f tion
a

3
n av-

e rent
p 18%
o d the

studyin the community using), 17% transitioned torecovery
and remained there, and 65% transitioned between different
points in the cycle two or more times (22% twice, 19% three
times, 13% four times, 11% five or more times). The first
three columns ofTable 2provide the status at the beginning
of the quarter, the transition period (beginning and end of a
given quarter), and the number of participants (N) starting
the quarter at this point in the cycle. The next four columns
include the (row) percent of people ending the quarter at each
of the four points in the cycle. In the left to right diagonal, the
sets shown inbold italics represent people who remained at
the same point, while the other columns represent transitions
to other points in the cycle. Each row within the four large
sets of rows (based on initial status) is basically a replication.
Since these patterns are relatively stable, we also included
a row for the average of all transition periods excluding the
first (which is atypical because we sampled people at intake
to treatment).Fig. 2 graphs these average transitions—with
the width of each column dependent on the average sample
size at the beginning of a quarter and the stacked bars show
the relative frequency of where they ended up at the end of
the quarter.

3.1.3. The relapse, treatment reentry, and recovery cycle
Fig. 3 quantifies the conceptual model underlying this

study. It shows the three primary starting and ending points
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sing, 5%incarcerated, 12% (back) intreatment, and 42% in
ecovery. While the proportions illustrate a relatively sta
unction at the group level, it does not provide informa
bout movement at the individual level.

.1.2. Individual transitions patterns over time
Between the beginning and end of each quarter, a

rage of 32% of the participants transitioned to a diffe
oint in the cycle. Over seven possible transition points,
f the participants never transitioned (began and ende

ig. 1. Stability of status distribution at the group level by quarter (n= 44
bservation. Though it appears to be relatively stable who is in each s
n the cycle (in the community using, in treatment, and in re-
overy). Though we excluded a fourth status (incarcerat
ecause of the small sample size, this point in the cycle
bvious implications for other settings/populations. This
re illustrates the multiple pathways between each poi

his cycle, as well as the average probability of stayin
ach point (percentage shown inside the circle) or mo

o other points in the cycle. The probability of moving fr
ne point in the cycle to another point is not necessarily
ame in both directions. The odds of moving from beinin
he community using-to-recoveryare increased, if someo
oes totreatmentfirst (the bottom set of paths); howev

ew clients move fromin the community using-to-treatme

s chart illustrates the percentage of people in each status at each q
each quarter is not necessarily the same.
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Table 2
Probability of continuation (bold italic) or transition (regular text) in status between the beginning and end of each quarter

Status at the beginning of the quarter Transition perioda N Status at the end of the quarter (row percent)

In community using (%) Incarcerated (%) In treatment (%) In recovery (%)

In
com-
mu-
nity
us-
ing

0–3 367 41 2 26 31
3–6 184 70 2 13 16
6–9 183 69 3 8 20

9–12 172 81 3 6 11
12–15 231 70 3 5 23
15–18 195 70 4 9 17
18–21 166 71 2 5 22
21–24 156 69 5 11 15

Average 3–24 184 71 3 8 18

Incarcerated

0–3 1 0 0 100 0
3–6 10 40 40 10 10
6–9 13 15 69 0 15

9–12 20 25 55 10 10
12–15 21 0 71 5 24
15–18 23 4 70 9 17
18–21 28 7 64 18 11
21–24 27 15 48 15 22

Average 3–24 20 15 60 9 16

In
treat-
ment

0–3 79 41 4 34 22
3–6 122 23 1 27 49
6–9 64 31 2 27 41

9–12 41 32 5 39 24
12–15 43 33 2 33 33
15–18 29 21 3 62 14
18–21 47 21 0 38 40
21–24 40 30 15 23 33

Average 3–24 55 27 4 35 33

In
re-
cov-
ery
in
com-
mu-
nity

0–3 1 100 0 0 0
3–6 132 17 3 5 74
6–9 188 13 3 5 80

9–12 215 34 1 7 57
12–15 153 13 1 2 84
15–18 201 11 2 5 83
18–21 207 13 3 4 80
21–24 225 20 3 4 73

Average 3–24 189 17 2 5 76
a Average row exclusion (the transition for 0–3 months (treatment effect)) is graphed inFig. 2.

on their own. The goal of RMC was to directly increase the
latter pathway and rate of treatment participation in order to
indirectly improve the long-term odds of being inrecovery.
This is represented inFig. 3 as the two solid arrows going
counter clock-wise along the bottom. Each set of transitional
pathways is discussed further below.

3.1.4. Transitions from living in the community using
Of the subset of people who started each quarter livingin

the community using(1287 observations, averagen= 184 per
quarter, 41%), on average, most ended the quarter stillin the
community using(71%), while 18% transitioned torecovery,
8% reenteredtreatment, and 3% wereincarcerated. Note that
in this sample, the pathway fromin the community using-to-
recoverywas not necessarily spontaneous remission as the
subgroup of people moving along this pathway also reported

that during the quarter, they spent 1 or more days in for-
mal treatment (25%), self-help groups (60%), and/or were
incarcerated (31%). Looking over the quarterly transitions
in Table 2, the first quarter (when all were recruited from
treatment intake) was atypical in that only 41% continued
using, 26% reenteredtreatment(much of the difference is at-
tributable to people continuing in the index episode of care),
and 31% ended the quarter inrecovery. While there is some
variability over the 2 years, by the second quarter the transi-
tion probabilities had largely stabilized with only one quarter
(6–9 months) falling outside the 95% confidence interval of
the average.

3.1.5. Transitions from incarceration
Of the subset of people, who started each quarterincar-

cerated(142 observations, averagen= 20 per quarter, 5%),
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Fig. 2. Average pattern of stability and transition in status per quarter (n= 448). In any given quarter, an average of 32% change status, ranging from 24% of
those starting in recovery to 65% of those starting in treatment. This chart illustrates the average pattern of change each quarter inTable 2. The width of each
group shows the percent of people in each status at the beginning of the quarter. The stacked bar shows the (column) percent that ended up in each status.

on average, most ended the quarterincarcerated(60%), fol-
lowed by 16% enteringrecovery, 15% in thecommunity us-
ing, and 9% reenteredtreatment. The variability related to
transitions from incarceration may largely be attributed to

Fig. 3. Probability of transitioning along the pathways in the cycle. Inside
e ). The
p oint in
t
c is the
f e to
t

the small number of participants at this point in the cycle
each quarter.

3.1.6. Transitions from being in treatment
Of the subset of people, who started each quarter intreat-

ment(386 observations, averagen= 55 per quarter, 12%), on
average, 35% ended it intreatment, while about one-third
ended the quarter living in thecommunity using(27%); on
average, 33% transitioned torecovery, and 4% wereincar-
cerated. This is the only point in the cycle, where the ma-
jority did not continue in the beginning state. This finding
is consistent with the treatment system where participants
were recruited; few clients stay in treatment for more than
90 days. The probability of moving along thetreatment-to-
recoverypathway (33%) was higher than the probability of
moving along thein the community using-to-recoverypath-
way (18%) or theincarceration-to-recoverypathway (16%).
Similarly, the combined rate of entering the quarter either in
treatmentor in recovery(68%) was about 2.5 times higher
than coming fromin the community using(25%) or being
incarcerated(26%).

3.1.7. Transitions from being in recovery
Of the subset of people who started each quarterin recov-

ery(1321 observations, averagen= 189 per quarter, 42%), on
a
1
a e-
l g
i n.
ach circle are the percent staying in the same status (i.e., stability
ercent by the arrows is the average percent of people starting at one p

he cycle and transitioning to a different point (seeTable 1for n). Increasing
ounter clockwise movement along the two solid arrows at the bottom
ocus of RMC. Incarceration is not shown in the figure for simplicity du
he low rates of incarceration in this sample.
verage, most ended the quarter stillin recovery(76%), while
7% werein the community using, 5% reenteredtreatment,
nd 2% wereincarcerated. Even after 2 years, the risk of r

apse continued to be a problem—with 20% transitioninto
n the community usingduring the last quarter of observatio
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3.2. RMC’s impact on treatment participation during
the quarter

One of the primary goals of RMC was to identify indi-
viduals who needed treatment and to expedite their reentry
into treatment. At the individual participant level, RMC suc-
cessfully reduced the time to treatment entry, increased the
treatment participation rate and increased the total amount
of treatment received over a 2-year period (seeDennis et al.,
2003a,b). Instead of focusing on the impact of RMC on all
individual as assigned across 2 years (i.e., an intent to treat
analysis), here the focus is on RMC’s effectiveness at the
observation level on a quarterly basis—thereby giving more
weight to individuals who needed the intervention multiple
times. To that end, we subset the data to the 1123 observa-
tions, where the participant started the quarterin the commu-
nity using(control observations = 597, uniqueN= 168; RMC
observations = 556, uniqueN= 165) and examined what hap-
pened to them over the next quarter. This shifted the analysis
from a pure randomized trial to a strong quasi-experiment.

Across observations, RMC participants were signifi-
cantly more likely than control participants to return to
substance abuse treatment at any point during the quarter
(64% versus 51%, odds ratio of 1.65 [95% CI: 1.13–2.41],
X2

(1) = 6.8, p< .01), to return to treatment sooner (mean
of 27 days versus 45 days of 90 days for those returning;
W er-

age days of substance abuse treatment (mean of 7.75 days
versus 4.68 days overall,Z(Wilcoxon) =−4.12,p< .0001).

3.3. Predicting transitions along the using-to-treatment
and using-to-recovery pathways

Next we attempted to model the likelihood of transition-
ing from beingin the community using-to-treatmentorusing-
to-recoverypathways based on RMC (both directly and indi-
rectly through increased treatment) and the variables assessed
and manipulated through RMC’s motivational interviewing
and linkage assistance components. These two pathways are
the bold arrows mentioned earlier inFig. 3. The other vari-
ables used in the model were: (1) severity of substance use
and problems at the beginning of the quarter, (2) participant
environment at the beginning of the quarter (access barri-
ers, self-help group participation, recovery environment), (3)
cognitive factors, such as problem recognition, problem ori-
entation, desire for help, self-efficacy, (4) internal and ex-
ternal motivation (i.e., external pressure, internal motivation,
treatment resistance), and (5) amount of treatment received
during the quarter.

To evaluate whether these factors predict movement along
thein the community using-to-treatmentorusing-to-recovery
pathways, we used a mixed-effects binomial logistic regres-
sion analyses summarized inTable 3. The first three columns
s dictor

T
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(1.13–
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M
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n.a.

(
e vs. c

o

ilcoxon–Gehan = 26.2,p< .0001), and to have more av

able 3
redictors of quarterly transitions along theusing-to-treatmentandusing-to

redictor (at the beginning of the quarter) Mean S.D. Using-

Odds ratio

everity
Substance Frequency Scale 0.217 0.200 0.70
Substance Problem Scale 5.407 4.855 –

ognitive
Problem Recognition Index 28.082 9.356 –
Problem Orientation Index 18.781 2.848 1.47
Desire for Help Index 26.148 6.059 1.60
Self-Efficacy Index 16.851 4.347 –

otivation
External Pressure Index 15.121 4.929 –
Internal Motivation Index 23.893 6.164 –
Treatment Resistance Index 12.775 3.513 –

nvironment
Self-Help Group Participation 7.984 17.863 –
Recovery Environment Risk Index 0.286 0.113 –
Access Barrier Index 18.657 5.944 –

ondition
RMC (vs. control) 0.464 1.000 3.22
Amount of treatment during the quarterd 5.592 10.532 n.a.

–) Not significant atp< .05 (all others are shown).
a Odds ratio (RMC/control) based on the odds of being in given stat
b
 Based on 896 observations on 275 unique people.
c Based on 1020 observations on 314 unique people.
d Days of treatment during the subsequent 90-day quarter; not considered
f RMC on transition to recovery is mediated by its ability to increase treatm
how the name, mean, and standard deviations of pre

erypathways

ment pathwaya,b Using-to-recovery pathwaya,c

CI Wald p-value Odds ratio 95% CI Wald p-value

0.93) −2.426 (0.015) 0.68 (0.54–0.86) −3.265 (0.001)
– – 0.72 (0.56–0.92) −2.639 (0.008)

– – – – – –
1.98) 2.522 (0.012) 1.32 (1.11–1.57) 3.137 (0.002)
2.25) 2.664 (0.008) – – – –

– – 1.24 (1.02–1.51) 2.192 (0.028)

– – – – – –
– – – – – –
– – – – – –

– – 1.20 (1.03–1.41) 2.329 (0.020)
– – 0.79 (0.64–0.98) −2.177 (0.029)
– – 0.81 (0.68–0.97) −2.284 (0.022)

10.23) 1.986 (0.047) – – – –
n.a. n.a. 1.20 (1.03–1.41) 2.267 (0.023)

ontinuing to be in the community using at the end of the quarter.
for transition to treatment by the end of the quarter; as noted in the text, the effect
ent participation during the quarter.
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variables. The next columns provide the results for each of the
specific transitions. For each, the results include the odds ra-
tio, 95% confidence intervals of the odd ratio, its Wald statis-
tic and significance level. The odds ratios compare the odds
of transitioning along a given pathway (e.g., if RMC tran-
sition odds are 1:2 [50%], and the control group transition
odds are 1:4 [25%]; the odds ratio would be .5/.25 = 2.0). For
the continuous measures (all but RMC condition), the odds
ratios are expressed per unit change (1 standard deviation) in
the predictor (i.e., each increase of 1 S.D. is associated with
a change in the odds shown in the table). Odds ratios below 1
indicate that as the predictor goes up, the odds go down (e.g.,
OR = 0.50 means that the odds have been reduced by 50% for
each standard deviation increase in the predictor) and odds
ratios over 1 indicate that as the predictor goes up the odds go
up (e.g., OR = 3.22 means a 322% increase for each standard
deviation increase in the predictor). The results are reviewed
below.

3.3.1. Predicting transition along the using-to-treatment
pathway

The odds of transitioning along thein the community
using-to-treatmentpathway between the beginning and end
of the quarter were inversely related to the frequency of sub-
stance use (i.e., the most frequent users were the least likely
to return), but increased with problem orientation (i.e., a
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tion variables were not significant predictors of transitioning
to recoveryat the end of the quarter once the variables above
were controlled for in the model.

3.3.3. Other potential factors that were not significant
The literature suggests that several other variables might

help predict the above transitions. While they were not cen-
tral to our model, to check for spurious findings and/or model
misspecification, we verified that over a dozen other variables
frequently cited in the literature did not contribute (i.e., were
not significant) to existing models. In addition to the vari-
ables above, we looked at intake variables for gender, age,
the number of lifetime arrests and the number of diagnoses,
as well as their status at the beginning of the quarter in terms of
current withdrawal, recent (but not current) substance abuse
treatment participation, homelessness, being in a controlled
environment, illegal activity, involvement with the criminal
justice system (e.g., probation, parole), health problems, in-
volvement with the physical health treatment system, emo-
tional problems, involvement with the mental health treat-
ment system, employment activity, and training/school ac-
tivity. While several of these variables were associated with
transitions on a multivariate level, none of these variables
were significant with the existing variables in the multivari-
ate model; nor did any of them replace the reported variables
when tested with step-wise regression. Race and low social
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he strongest predictor, however, was assignment to R
OR = 3.22; Waldz= 1.986,p= 0.047). This is consistent wi
he above evidence of RMC’s direct effect on increasing t
ent participation and reducing concerns that those find
ight be spuriously related to other key variables. The o

ognitive, motivation, and environmental variables were
ignificant predictors of transitioning totreatmentat the end
f the quarter once the variables above were controlled

he model.

.3.2. Predicting transition along the using-to-recovery
athway

The odds of transitioning along thein the communit
sing-to-recoverypathway between the beginning and
f the quarter were inversely related to the frequency of
tance use and related problems (i.e., the most severe p
ere the least likely to enter recovery), being in a high-

ecovery environment, and reporting several barriers to
essing treatment. The odds of transitioning torecoveryin-
reased with problem orientation (i.e., the belief that o
roblems are solvable), self-efficacy to resist relapse,
uency of self-help participation in the prior quarter (i.e
istory of self-help participation) and subsequent treatm
articipation (in the current quarter). The effects of RMC
orted above) were entirely mediated by the extent to w

t was successful in linking people to treatment and the
f treatment they received. For every 10.5 days, someon
eived treatment, the odds of being inrecoveryat the end o
he quarter increased by 1.2. The other cognitive and mo
e

conomic status could not be tested, because they we
estricted in this sample (which was over 80% African Am
can and under the poverty line).

. Discussion

The first goal of this paper was to document and des
he transition patterns in the relapse, treatment reentry
ecovery cycle at quarterly intervals over 2 years. Using
rom 3136 quarterly transitions over 2 years, we found
bout one-third of the participants transitioned from one p

n the cycle to another each quarter, and 82% transition
east once over the course of the study (62% multiple tim
he transitional probabilities associated with moving al
ifferent pathways in the cycle varied by starting point in
ycle and the direction of the movement. For a given p
ay, however, the probability of transitioning from one po

o another in the cycle over a quarter was relatively stable
ithin 95% confidence intervals of average) after 3 mon
or example, the probability of stayingin the community us
ng ranged from 69 to 81% across quarters (71% aver
hile the probability of transitioning to incarceration av
ged from 2 to 5% (3% average), to treatment ranged
to 13% (11% average), and to recovery ranged from 1
2% (18% average).

This Recovery Management Checkup model was desi
o provide early detection of individuals who relapsed an
ink them to treatment, thus, shortening the pathway betw
elapse and treatment. To that end, the second goal o
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study was to determine whether or not Recovery Manage-
ment Checkups directly affected the time to treatment entry,
treatment participation rates, and the amount of treatment
received during the quarterly intervals. Across quarters, the
odds of moving from beingin the community usingto recov-
eryincreased if the individual reentered treatment first. Given
the importance of the pathway fromusing-to-treatment-to-
recoveryover time, a critical finding was that RMC increased,
by a factor of 3, the odds that participants transitioned along
the pathway fromin the community using-to-treatment. The
effects of RMC for moving individuals along the pathway
from using-to-recoverywere largely mediated by the extent
to which RMC increased the amount of treatment received
during the quarter.

Another goal of this study was to identify variables that
predict movement along specific pathways. The analyses fo-
cused on two key pathways associated with positive outcomes
(i.e., using-to-treatmentandusing-to-recovery). The proba-
bility of transitioning along thein the community using-to-
treatmentpathway decreased with more frequent substance
use (i.e., more frequent use decreased odds of treatment reen-
try) and increased with problem orientation, desire for help,
and assignment to the RMC intervention. Assignment to
RMC was the strongest predictor, while environmental, mo-
tivational, and other variables measured in this study did not
improve the ability to predict movement along this pathway.
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treatment or stop using, most were actually undecided. Many
of the individuals in this latter group eventually agreed to
reenter treatment in spite of their level of motivation if the
Linkage Manager successfully helped the participants im-
prove their understanding of how their problems were related
to substance use, facilitated access to treatment, and helped
participants think through ways to address their barriers to
accessing treatment. It may be that the complicating factors
accompanying high rates of co-occurring disorders in this
sample may have overwhelmed the individual’s level of mo-
tivation. In a less severe sample, the impact of motivation
may be significant.

This study has numerous strengths: the sample size, re-
peated observations, high follow-up rates, detailed measure-
ment, randomization and use of advanced analytic tech-
niques. The findings from this study documented the tran-
sitions in the relapse, treatment reentry, recovery cycle, and
the ability of RMC via treatment to shorten it.

It is equally important to note this study’s limitations. First,
it was clear that transitions from one point in the cycle to an-
other occurred during the period between quarterly observa-
tions resulting in an underestimate of the total number of tran-
sitions and that a shorter observation period (e.g., monthly,
weekly, or daily) would likely have yielded a higher number
of total transitions. Ideally, further work is needed on this
shorter term pattern of transitions. Second, biological mea-
s t that
s and
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w rterly
i per
w im-
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When looking at the pathway fromusing-to-recovery, the
robability of this transition was inversely related to the
uency of substance use and number of substance r
buse/dependence symptoms, participants’ recovery en
ent risk at the beginning of the quarter, and the numb
arriers they faced in accessing treatment. In each cas
articipants with the most severe problems were the

ikely to make the transition to recovery. The probability
his transition increased with problem orientation (believ
hat problems are solvable), self-efficacy (person’s per
ions of their ability to resist use in various contexts), s
elp involvement at the beginning of the quarter, and t
ent participation during the quarter. The effects of RMC

his transition were clearly mediated by the extent to w
t successfully linked people to treatment and the day
reatment received.

Given that much of the last decade of addiction rese
and part of RMC) has focused on the influence of m
ational factors, it seems important to comment furthe
he fact hat our measures of motivation were not sig
ant when considered in a multivariate framework with o
ariables, such as the RMC intervention, amount of tr
ent received, and substance use severity. Combined

ecent meta-analyses showing that motivational factor
en produce small effects (e.g.,Moyer et al., 2002), we in-
erpret the current findings as suggesting that motivat
actors may be spuriously or distally related and may
e the best mechanism for understanding what happen

ng treatment. Anecdotally, we found that while some pe
ad clearly made decisions about whether or not to retu
ures (urine and saliva) at 12 and 24 months sugges
elf-report underestimated the percent of people using
n need of treatment by approximately 21%. In the fut
t would be better to collect and use biological measure
ach time point so that they could be used in the kin

ransitional analysis presented here (which relied exclus
n self-report). Third, there is always a risk of model m
pecification when making predictions. In this analysis
ocused on the variables hypothesized to make a differ
n the RMC model and conducted secondary analysis to
ut over a dozen other variables frequently cited in the
ture. Further work may yet identify other variables an
umulative variables (e.g., looking at the risk of relapse
, 2, 3, etc. quarters of being in recovery) that may be im

ant and not indicated by this particular sample. Fourth
ogistical reasons, we limited recruitment to a single site
o individuals who planned to stay in Chicago. To be cl
e tracked everyone in an attempt to complete their qua

nterviews even if they left the community (about 5–10%
ave, often due to incarceration). However, it will be
ortant to replicate this study in other communities. Fin

his study used a predominately African American inner
opulation with high rates of co-occurring mental disord
omelessness, and criminal justice system involvemen

he future it would be useful to replicate this work with ot
nd less severe clinical populations.

In summary, these findings contribute to a growing bod
iterature demonstrating that for many people substanc
isorders are a chronic condition that is likely to involve m

iple transitions within the cycle of relapse, treatment ree
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and recovery over multiple years. While treatment is one of
the most promising pathways to recovery, other pathways
should be explored (e.g., recovery coach, 12-step, spiritual
support). While the current delivery system is largely ori-
ented around an acute care or at best a step-down model of
care, in the words of an old medical maximum, “chronic dis-
eases require chronic cures” (Kain, 1828, p. 295). If we are
to improve public health and reduce the costs to both indi-
viduals and society, the substance abuse treatment field needs
to develop effective models of monitoring the condition and
providing early re-intervention.
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