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Abstract

The goal was to identify factors that predicted sustained cocaine abstinence and transitions from
cocaine use to abstinence over 24 months. Data from baseline assessments and multiple follow-
ups were obtained from three studies of continuing care for patients in intensive outpatient
programs (IOPs). In the combined sample, remaining cocaine abstinent and transitioning into
abstinence at the next follow-up were predicted by older age, less education, and less cocaine and
alcohol use at baseline, and by higher self-efficacy, commitment to abstinence, better social
support, lower depression, and lower scores on other problem severity measures assessed during
the follow-up. In addition, higher self-help participation, self-help beliefs, readiness to change, and
coping assessed during the follow-up predicted transitions from cocaine use to abstinence. These
results were stable over 24 months. Commitment to abstinence, self-help behaviors and beliefs,
and self-efficacy contributing independently to the prediction of cocaine use transitions.
Implications for treatment are discussed.
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1. Introduction

Individuals with cocaine dependence are widely seen as difficult to successfully treat and
particularly prone to relapse. However, there clearly are individuals with histories of severe
cocaine addiction who manage to achieve stable and long-lasting periods of abstinence from
the drug (Carroll, Power, Bryant, & Rounsaville, 1993; Hser et al., 2006; McKay & Weiss,
2001; Simpson, Joe, Fletcher, Hubbard, & Anglin, 1999). These success stories raise
important questions about how long-lasting abstinence from cocaine is achieved.

Much of the research in this area has focused on baseline predictors of cocaine outcomes
during relatively short treatments. Patients who report current cocaine use or produce a
cocaine positive urine sample are much more likely to drop out of treatment or have poorer
short-term cocaine use outcomes than those who are not using cocaine at that point (Ahmadi
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et al., 2009; Alterman et al., 1997; Kampman et al., 2002; Reiber, Ramirez, Parent, &
Rawson, 2002). Other baseline predictors of poorer cocaine use treatment outcomes have
included prior drug treatments, younger age, comorbid depression, lower commitment to
change, cocaine craving, lower confidence in being able to avoid cocaine use in high-risk
situations, cognitive deficits, and presence of a co-occurring alcohol use disorder
(Aharonovich, Amrhein, Bisaga, Nunes, & Hasin, 2008; Aharonovich et al., 2006; Carroll et
al., 1993; Dennis, Scott, Funk, & Foss, 2005; Hser, Joshi, Anglin, & Fletcher, 1999; Hser et
al., 2006; Poling, Kosten, & Sofuoglu, 2007; Rohsenow, Martin, Eaton, & Monti, 2007;
Schmitz et al., 2009; Simpson, Joe, & Broome, 2002; Siqueland et al., 2002; Stulz, Thase,
Gallop, & Crits-Christoph, 2011).

Fewer studies have looked to identify predictors of longer-term outcomes in cocaine
dependent patients. Not surprisingly, several studies have found that better retention in
treatment predicts better outcomes (McKay & Weiss, 2001; Reiber, et al., 2003; Siqueland
et al., 2002; Simpson et al., 2002), as does participation in subsequent treatment episodes
(Hser, Evans, Huang, Brecht, & Li, 2008). In addition, better cocaine use outcomes early in
treatment strongly predict better longer-term outcomes (Havassy, Wasserman, & Hall, 1995;
Higgins, Badger, & Budney, 2000; McKay et al., 1999; McKay et al., under review; Reiber
et al., 2002).

Greater participation in self-help programs during follow-up has generally predicted better
cocaine use outcomes (Hser et al., 2008; Kissin, McLeod, & McKay, 2003; McKay et al.,
1997; McKay, Merikle, Mulvaney, Weiss, & Koppenhaver, 2001), but not in all studies
(McKay et al., 2005a). Higher self-efficacy, commitment to abstinence, and positive mood
assessed during follow-up have predicted better subsequent cocaine use outcomes in several
studies (Hall, Havassy, & Wasserman, 1991; McKay et al., 1997; McKay et al., 2001),
whereas continued depression (Stulz et al., 2011) and craving (Weiss et al., 2003) have
predicted cocaine relapse. In a study with a 12 year follow-up, cocaine dependent patients
who achieved 5 or more years of continuous cocaine abstinence had lower rates of
depression and psychotic disorders, fewer psychiatric symptoms, less criminal involvement,
and lower unemployment than those who had not achieved stable abstinence (Herbeck et al.,
2006; Hser et al., 2006). Finally, greater social integration and more perceived social support
assessed shortly after the end of treatment predicted better cocaine use outcomes for
Caucasian, but not African-American participants in a study by Havassy, Wasserman, and
Hall (1995).

Considerably more work has been done to determine predictors of longer-term outcomes
from alcohol treatment. While it is beyond the scope of this article to provide a
comprehensive review of this literature, a few studies will be highlighted. Low readiness to
change, low self-efficacy, poor coping behaviors, greater craving, and lack of participation
in self-help programs have consistently been associated with poor drinking outcomes
(Connors, Maisto, & Zywiak, 1996; Miller, Westerberg, Harris, & Tonigan, 1996; Moos,
Finney, & Cronkite, 1990; Moos & Moos, 2004 Project MATCH Research Group, 1998;
Tonigan et al., 1996). Moreover, poorer alcohol use outcomes have been predicted by
interpersonal problems and lack of social support for abstinence (Longabaugh, Wirtz,
Beattie, Noel, & Stout, 1995; Moos et al., 1990; Weisner, Delucchi, Matzger, & Schmidt,
2003). For example, Moos et al. (1990) found that more problematic family environments,
particularly those characterized by low cohesion, and greater life stress assessed at a two-
year follow-up were associated with worse drinking outcomes at that point, and were even
more strongly associated with drinking outcome 8 years later.

Recent work by Witkiewitz has made use of newer statistical procedures to examine
dynamic relations between risk factors and alcohol use outcomes. For example, one study
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(Witkiewitz, 2011) found that alcohol use outcomes over a 12 month period after treatment
were predicted by negative mood, craving, perceived stress, and self-efficacy assessed over
time, and that these factors were also predicted by prior drinking in the follow-up. Mediation
analyses that included baseline factors indicated that individuals with greater psychiatric
symptoms and more prior treatments were at greater risk for heavy drinking if they had an
increase in risk factors during the follow-up. In a second study, better coping skills assessed
at post treatment follow-ups were related to less severe first lapses and lighter drinking
subsequent to the first lapse (Witkiewitz & Masyn, 2008).

One important clinical issue with regard to long-term recovery that has received relatively
little attention in addiction treatment research is the factors that predict transitions between
periods of abstinence and use during follow-ups. In one study, transition from substance use
to abstinence status during follow-up was predicted by fewer symptoms of mental distress,
fewer legal problems, more non-using friends, and more time in treatment (Scott, Foss, &
Dennis, 2005). There is also some evidence that in cocaine dependent patients, men
transition more rapidly between these two states than women (Gallop et al., 2007). With
regard to alcohol use, a latent transition analysis using data from Project MATCH found a
dynamic relation between negative affect and drinking, such that changes in drinking status
were associated with prior changes in negative affect, and that changes in negative affect
were related to prior changes in drinking (Witkiewitz & Villarroel, 2009).

The goal of this article is to identify factors that are associated with sustained cocaine
abstinence and transitions from non-abstinence to abstinence in cocaine dependent patients.
The data used in the analyses were from three studies of continuing care with 24-month
follow-ups (McKay et al., 2005; McKay et al., 2010; McKay et al., under review), which
yielded a combined sample size of 766. Participants were categorized as cocaine abstinent or
non-abstinent for each follow-up period across the 24 month follow-ups. Analyses examined
baseline predictors of transitions between cocaine use states during the follow-up. Lagged
analyses were also conducted with variables assessed at each follow-up, to determine which
variables predicted transitions from one follow-up period to the next. The inclusion of time
main effects and interactions allowed for the determination of whether predictor effects were
stable across the 24 month follow-ups, or changed over time.

Selection of predictor variables was guided by findings from previous studies cocaine and
alcohol use outcomes following treatment. Variables were selected to measure constructs
associated with four factors that have consistently predicted substance use outcomes and
have figured prominently in theoretical models that have sought to explain treatment
outcome and relapse (Dennis & Scott, 2007; Folkman, Lazarus, Kunkel-Schetter, DelLongis,
& Gruen, 1986; Humphreys, 2004; Kaplan, 1996; Moos et al., 1990; Prochaska &
DiClemente, 1984; Witkiewitz & Marlatt, 2004): Self/mutual-help (e.g., commitment to
abstinence, self-help participation, self-help beliefs), cognitive-behavioral and
transtheoretical models of change (e.g., self-efficacy, coping, and readiness to change),
social support (e.g., social support for recovery, general social support, family problem
severity), and other stressors (e.g., psychiatric, medical, employment, legal problem
severities).

Based on prior research, younger patients and those with more prior treatments and greater
substance use at baseline were predicted to be less likely to remain cocaine abstinent or to
transition into cocaine abstinence from one period to the next across the follow-up. With
regard to time-varying variables, higher scores on variables assessing positive factors (e.g.,
self-efficacy, self-help participation, etc.) were hypothesized to predict continued cocaine
abstinence and transitions into cocaine abstinence, whereas high scores on variables
assessing negative factors (e.g., depression, social support for continued substance use, etc.)

J Subst Abuse Treat. Author manuscript; available in PMC 2014 August 01.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

McKay et al.

Page 4

were hypothesized to predict a decreased probability of cocaine abstinence. The analyses
also explored whether the effects of the variables on transitions in cocaine use status from
one follow-up period to the next were moderated by whether the participants were in a
cocaine abstinent or using state at the earlier point. Finally, analyses were also done to
determine which variables made independent contributions to the prediction of transitions.

2. Materials and Methods
2.1. Participants

The participants in Study 1 (N=268) were patients from either the Philadelphia VA IOP or a
publicly funded IOP. Participants from Studies 2 (N=177) and 3 (N=321) were patients in
two publicly funded 10Ps. Participants in Studies 1 and 2 all met criteria for current DSM-
IV cocaine dependence at the time of entrance to treatment. Those in Sample 3 met lifetime
criteria for cocaine dependence and were using cocaine in the six months prior to entrance to
treatment. Participants in Study 1 had completed their IOPs, which were both 4 weeks in
duration. Participants in Studies 2 and 3 had completed 3 weeks and 2 weeks, respectively,
of their 10Ps, which both featured flexible lengths of stay that could extend up to 3-4
months.

The other criteria for eligibility in each study were a willingness to participate in research
and be randomly assigned to one of the three continuing care conditions in each study; no
psychiatric or medical condition that precluded outpatient treatment; between the ages of 18
and 65; no 1V heroin use within the past 12 months; ability to read at approximately the 4th
grade level; and at least a minimum degree of stability in living situation. To facilitate
follow-up, participants had to be able to provide the names, addresses, and telephone
numbers of at least two contacts. The participants in each study were on average in their
early 40s, and approximately 70% were male and 85% African American. They averaged
around 12 years of regular cocaine use and four prior treatments for drug problems.

The three studies were similar in many respects. Each study sample consisted primarily of
African-American men, who were in treatment in urban, publicly-funded intensive
outpatient programs (IOPs), and were recruited after 2-4 weeks of IOP participation.
Participants were enrolled between 3/1997 and 8/2000 in Study 1, 5/2004 and 8/2007 in
Study 2, and 6/2007 and 2/2009 in Study 3. Participants in each study were randomly
assigned to three continuing care conditions, which were treatment as usual and various
types of telephone continuing care in all three studies, and CBT continuing care in one
study.

2.2. Intensive Outpatient Program

Treatment was focused on overcoming denial, fostering participation in self-help groups,
and providing information about the process of addiction and cues to relapse (McKay et al.,
1994; McKay et al., 2010). These programs provided approximately 9 hours of group-based
treatment per week.

2.3. Continuing Care Treatment Conditions

In all three studies, participants were randomly assigned to either treatment as usual (TAU)
in the program or two other continuing care conditions [Studyl: CBT/RP and telephone
continuing care; Study 2: extended telephone monitoring only and extended telephone
monitoring and counseling (TMC); Study 3: TMC and TMC plus incentives for attendance].
Complete information about the continuing care conditions, the counselors who delivered
them, and procedures to monitor adherence to treatment protocols are presented elsewhere
(McKay et al., 2004; McKay et al., 2010; Van Horn et al., 2011).
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2.4. Procedures

Potential participants were screened at some point during their first two weeks of treatment
by research technicians. Informed consent procedures were completed for those who
appeared eligible after completing the duration of 10P required in each study. A final
determination of eligibility for the study was made during the baseline assessment. The
follow-up assessments were conducted at 3, 6, 9, 12, 18, and 24 months post baseline in
Studies 1 and 3, and also at 15 and 21 months in Study 2. Participants received $35-50 for
completing the baseline research sessions, and $35-50 per visit for completing each the
follow-up sessions. All study interviews were conducted by research personnel who had
received extensive training on the assessment instruments and were closely monitored
during the course of the study. The follow-up rates in each study ranged from a high of 80%
to 95% at 3 months to a low of 74% to 86% at 24 months. Overall, follow-up rates were
slightly higher in Study 1 than in Study 2 and 3. All procedures followed were in accordance
with the standards of the Committee on Human Experimentation at the University of
Pennsylvania.

2.5. Measures

2.5.1. Baseline measures—Data on gender, race, age, education, prior treatments for
substance use disorders, and days of cocaine and alcohol use at baseline were obtained from
the Addiction Severity Index (ASI) (McLellan et al., 1980). The Structured Clinical
Interview for DSM-IV (SCID) (First et al., 2002) was used to confirm cocaine dependence
diagnosis, obtain diagnoses for major depression and PTSD, and rule out any psychiatric
disorders that would preclude study participation.

2.5.2. Substance use measures—Urine samples were obtained at baseline and at each
follow-up point to serve as the primary measure of cocaine use. The urine samples were
tested for the cocaine metabolite benzoylecgonine using either the Emit assay system or
FPIA analysis (with quantitative output converted to a dichotomous variable). Time-line
follow-back (TLFB) (Sobell et al., 1979) calendar assessment techniques were used to
gather self-reports of cocaine and alcohol use during each segment of the 24 month follow-
up period. Studies with alcoholics (Sobell et al., 1988) and drug users (Ehrman and Robbins
1994) have demonstrated test-retest reliability of .80 or greater. In validity studies, TLFB
reports of percent days abstinent have generally correlated .80 or better with collateral
reports (Maisto et al., 1979; Stout et al., 1989).

2.5.3. Time-varying predictor variables—A total of 14 variables that were assessed
repeatedly during the study follow-ups were included in the analyses. Six of these variables
were available from all three studies, whereas 8 available from 2 of 3 studies (Processes of
Change, IPI, and BDI: Studies 2 and 3; and ASI problem severity measures: Studies 1 and
3).

Self-help related variables: Degree of commitment to abstinence was assessed with the
Thoughts About Abstinence Scale (Hall et al., 1991) a single-item measure with 6 possible
abstinence goals: (a) total abstinence, never use again; (b) total abstinence, but realize a slip
is possible; (c) occasional use when urges strongly felt; (d) temporary abstinence (e)
controlled use; and (f) no goal. As in prior work (Hall et al., 1991), the abstinence goal was
transformed into a dichotomous variable (absolute abstinence=1 vs. all other goals=0).

An 8-item self-report scale was used to assess patients' participation in self-help groups. The
scale yields a count of the number of times the participant went to self-help group meetings,
performed various functions at the meetings, talked to a sponsor, or called other group
members in the prior 30 days. The scale was log transformed prior to analyses, with higher
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scores indicating greater self-help participation. A second 5-item scale assessed the degree
to which the participant endorsed key beliefs of 12 step programs, include powerless over
alcohol and drugs, belief in a higher power, belief in concepts of faith and spirituality, and
sense of fellowship with others (range from 0-20, with higher scores indicating stronger
endorsement of beliefs). The measure has good internal consistency and predictive validity
(McKay et al., 1994).

Coanitive-behavioral and transtheoretical variables: The Drug-Taking Confidence
Questionnaire (DTCQ) (Annis and Martin, 1985) was used to assess self-efficacy in 8
domains (range of 0 - 100%, indicating degree of confidence in one's ability to cope without
using cocaine in that situation). Scores on the 8 subscales were averaged to produce one
variable, which has predicted substance use outcomes in prior studies (McKay et al., 1983;
McKay et al., 2001). Readiness to change was assessed with the University of Rhode Island
Change Assessment Questionnaire (URICA,; Prochaska & DiClemente, 1984). A total score
was calculated as the sum of the contemplation, action, and maintenance scores divided by
the pre-contemplation score (Project MATCH Research Group, 1997). Coping behaviors
were assessed with the Processes of Change scale (Prochaska, Velicer, DiClemente, & Fava,
1988), modified for cocaine use. Participants rated how often they employ various coping
behaviors to avoid cocaine use on a scale of 1-5 (never to almost always), with a higher
score indicating more frequent use of the coping behavior described in the item. The average
item score was used for analysis and presentation.

Social support variables: Information on degree of social support for recovery (i.e.,
abstinence) was assessed with the Important People Interview (IPI; (Zywiak et al., 2009)).
At each assessment point, participants nominate up to 10 people in their social network, and
provide information on those people. The variable that was included in the analyses was the
number of people who supported or encouraged continued substance use (dichotomized as 0
vs. 1 or more). Perceived social support from family members was assessed with Procidano
and Heller's 20-item scale (1983), which inquires about the general quality of the
individual's relationships (range of 0-60), with higher scores indicating greater social
support. Internal reliability ratings with this scale in previous studies have been excellent (a
=.95) (Windle, 1991). Information on family and social problem severity was obtained with
the ASI (see below).

Problem severity variables: The widely used and well-validated Beck Depression
Inventory (BDI; Beck, Steer, & Garbin, 1988) was used to assess level of depression (range
of 0-63). The Addiction Severity Index (ASI) (McLellan et al., 1980) was also used to
gather information on problem severity levels in four areas of functioning in addition to
family/social: medical, employment, legal, and psychiatric. Composite scores provide an
indication of overall problem severity in each area during the prior 30 days (range of 0.00 -
1.00, with higher scores indicating greater problem severity). The ASI has demonstrated
adequate to good internal consistency, test-retest, and interrater reliabilities in different
groups of substance abusers (McLellan et al., 1985).

2.6. Outcome Variable

Participants were categorized as “cocaine-free” for a period if they provided a urine sample
negative for cocaine at the follow-up and reported no cocaine use since the last follow-up
(i.e., either 3 or 6 months) on the TLFB. Participants were categorized as “using cocaine”
for the follow-up period if they had either a cocaine positive urine or reported cocaine use
on the TLFB. Participants were categorized as “missing” for the follow-up period if they
failed to provide both TLFB and urine data, or if they provided a TLFB or urine test
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negative for cocaine but were missing the other measure (i.e., TLFB negative for cocaine,
but no urine test).

2.7. Data Analyses

Preliminary analyses indicated little difference in results across the three studies, so data
from all three studies were combined into one data set for all subsequent analyses. Pearson
and Spearman correlations were done between baseline variables and the time-varying
predictor variables. Each baseline variable retained for analysis was entered into a General
Estimating Equation (GEE) model to predict cocaine-use status that included study,
treatment condition, time, and a lagged variable assessing cocaine-use status at the follow-
up prior to the follow-up serving as the outcome, as well as baseline variable x lagged
cocaine use status, lagged cocaine use status x time, baseline variable x time, and baseline
variable x lagged cocaine status x time interactions. These models were trimmed by
removing non-significant interaction terms. Separate models were done initially for each
baseline variable, followed by a multivariate model to identify which measures contributed
independently to the prediction of outcome.

Analyses with time varying predictors were similar to those with the baseline variables.
Here, the aim was to predict transitions in cocaine use status from one follow-up to the next
with predictor variables measured at the earlier follow-up. The cocaine use status by time-
varying predictor interactions examined whether the relation of the predictor variable to
cocaine use status at the next follow-up varied as a function of cocaine use status at the point
at which the predictor was assessed (i.e., the lagged cocaine use status variable). These GEE
analyses were done separately for each predictor. Cocaine use at baseline, which was a
highly significant predictor of cocaine-use state throughout the follow-up, was then added to
these models to determine if similar results would be obtained with it in the model. Finally,
multivariate analyses were done that combined significant baseline and time-varying
variables to determine which variables made independent contributions to the prediction of
cocaine use transitions.

3. Results

3.1. Cocaine Use Status Across the Follow-Ups

Approximately 60% of participants across the three studies were cocaine-free at the 3-month
follow-up. This percentage dropped to about 50% for the remainder of the follow-ups out to
24 months, with rates about 10 percentage points lower in Study 1 than in Studies 2 or 3.
Transition probabilities were as follows: Cocaine-free to cocaine-free-- .80, Using cocaine to
using cocaine-- .80, Cocaine-free to using cocaine-- .20, Using cocaine to cocaine-free-- .20.

3.2. Correlations Between Predictor Variables

Among the 12 baseline predictors, only two of 66 correlations exceeded r= .30 (e.g., days of
cocaine use x days of alcohol use, r=".59; number of prior drug treatments x number of prior
alcohol treatments, r=.80). Among the 14 time varying predictors, eight of 91 correlations
exceeded r= .30 (e.g., self-help behaviors x self-help beliefs, r=".50; ASI psychiatric severity
x BDI, r=.49; self-efficacy x BDI, r= —.41; ASI family/social x ASI psychiatric severity,
r=.35; ASI family/social x BDI, r= —.34; ASI psychiatric x ASI medical severity, r= .31,
readiness to change x self-help beliefs, r=".31; coping x self-efficacy, r=".31).

3.3. Baseline Predictors of Transition to Cocaine-Free Status

Age was positively related to transitioning into cocaine-free status (estimate= 0.01, p< .05).
A cocaine positive urine (estimate = —.61, p=.001), days of cocaine use in the prior 30
(estimate= —.19, p< .001), days of alcohol use in the prior 30 (estimate= -.10, p<.001), and
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years of education (estimate= —.07, p=.02) were negatively related to transitioning into
cocaine-free status. Race, prior drug and alcohol treatments, major depression, alcohol
dependence, and PTSD did not predict cocaine use transitions (all p> .25). Gender interacted
significantly (estimate= —.92, p=.001) with lagged cocaine-use status to predict cocaine-use
status in the subsequent follow-up period; among participants who were using cocaine, men
were more likely to become cocaine-free at the next follow-up (22%) than were women
(15%). None of the other variables interacted significantly with lagged cocaine-use status.
When the baseline variables were entered into a multivariate model, only days of cocaine
use in the prior 30 (z= -4.73, p< .0001) and cocaine urine toxicology (z= —2.84, p=.005)
were significant.

3.4. Time-Varying Predictors of Transition to Cocaine-Free Status

Each of the 14 time-varying predictors was first examined in separate transition models.
Although correlations between self-help behaviors and self-help beliefs, and between the
BDI and ASI psychiatric severity and self-efficacy exceeded r= .40, we decided to retain
them all, as these variable assessed important factors in treatment outcome models and were
therefore worth examining. The results of these analyses are presented in Table 1 and in
Figures 1 and 2.

3.4.1. Self-Help Variables—Commitment to abstinence, self-help behavior, and self-help
beliefs were all positively related to transitions into cocaine-free status (p< .0001; See Table
1). Being committed to abstinence at one follow-up point raised the likelihood of
transitioning to cocaine abstinence in the next follow-up for those who were non-abstinent
and of remaining cocaine abstinent for those who were abstinent, in each case by 12
percentage points. With the two self-help variables, significant interactions with cocaine use
status at the current time point were obtained. In patients who were already in the cocaine-
free state, the probability of remaining abstinent at the next follow-up was unrelated to self-
help behaviors or beliefs at that point. Conversely, in patients who were not cocaine-free, the
probability of transitioning into the cocaine abstinence at the next follow-up was positively
related to self-help behaviors (interaction p< .0001) and to self-help beliefs (interaction p=".
0006) at the earlier follow-up, when use was occurring (see Figure 1). These main and
interaction effects were consistent across all follow-ups (all time effects and interactions p> .
10).

3.4.2. CBT and Transtheoretical Variables—Self-efficacy, coping, and readiness to
change were all positively related to transitions into cocaine-free states (p< .0001; see Table
1). Participants who were currently cocaine-abstinent but had low self-efficacy had a greatly
reduced likelihood of remaining abstinent in the next follow-up. Self-efficacy of 20% or less
predicted less than a 40% chance of later abstinence, whereas self-efficacy greater than 80%
predicted an 80% chance of later abstinence. Participants who were currently using cocaine
and had low self-efficacy had essentially no chance of being cocaine abstinent in the next
follow-up, whereas those with high self-efficacy had about a 35% chance of later abstinence
(see Figure 1).

Early in the follow-up, participants with high coping scores had about a 20 percentage point
greater likelihood of staying in or transitioning to cocaine abstinence at the next follow-up,
whether they were using cocaine or not at the prior follow-up. However, by the middle of
the follow-up, this effect was found only in those who were using cocaine. In this group,
high coping scores increased the likelihood of transitioning to cocaine abstinence by about
50 percentage points. This effect produced a significant coping x current cocaine use x time
interaction (Z= -2.32, p=.02). The relation of coping to cocaine use transitions averaged
across follow-ups is presented in Figure 1.
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Readiness to change also interacted significantly with cocaine use status at the current
follow-up point. In patients who were cocaine abstinent, greater readiness was related to a
slightly lower probability of remaining abstinent at the next follow-up. However, in patients
who were not cocaine abstinent, readiness to change was positively related to transitioning
into abstinence (interaction p< .0001; see Table 1). Participants who were currently using
cocaine but had high readiness to change had almost a 40% chance of transitioning to
cocaine abstinence, whereas those with low scores had essentially no chance (see Figure 1).
These main and interaction effects were consistent across all follow-ups (all time effects and
interactions p>.10).

3.4.3. Social Support Variables—Social support from family was positively related to
transition into cocaine abstinence (p=.016), whereas ASI family/social problem severity and
having someone who supported continued substance use were negatively related to
transitioning into abstinence (p=.030 and .097, respectively) (see Table 1). For participants
who were cocaine abstinent, having scores on these measures that indicated problems with
social support resulted in a drop of about 15 percentage points in the likelihood of remaining
cocaine free in the next follow-up. For participants who were currently using cocaine, there
was about a 10 percentage point drop in the likelihood of transitioning to cocaine abstinence
in those with bad, as compared good social support (see Figure 2). These variables did not
interact with current cocaine-use status, and no significant effects or interactions with time
were obtained.

3.4.4. Other Stress Variables—Greater depression (p< .0001), overall psychiatric
severity (p< .003), and medical (p< .05) and legal (p< .05) problem severities predicted a
lower likelihood of remaining in or transitioning to a cocaine-free state. Employment
problem severity did not predict transitions (p=.11) (see Table 1). Participants who were
currently cocaine abstinent and had low BDI scores had about an 80% chance of remaining
abstinent in the next follow-up, whereas those with high BDI scores had less than a 60%
chance of remaining abstinent. For participants currently using cocaine, those with low BDI
scores had a 30% likelihood of transitioning to abstinence, whereas those with high BDI
scores only had a 10% chance of becoming abstinent. Similarly, participants who were
currently cocaine abstinent and had no legal problems had an 80% likelihood of remaining
abstinent in the next follow-up, whereas those with relatively high legal severity had
approximately a 50% chance of remaining abstinent. For those who were currently using
cocaine, high legal severity reduced the likelihood of transitioning to abstinence from about
20% down to about 10% (see Figure 2).

Medical and psychiatric problem severity interacted significantly with cocaine use status at
the current point (p< .05). In patients who were in the cocaine-free state, medical and
psychiatric problem severity was unrelated to the probability of remaining in the cocaine
free state at the next follow-up. However, in patients who were not cocaine free, higher
medical or psychiatric severity was negatively related to transitioning into the cocaine-free
state. These main and interaction effects with stress variables were consistent across all
follow-ups.

3.5. Treatment Effects

Contrasts were included to compare telephone continuing care with TAU within each study
(CBT and telephone monitoring were only included in one study each and were therefore
not included in the treatment analysis). In 8 of the 14 models in which the time varying
variables were examined, there was a significant treatment effect favoring telephone
continuing care over TAU on the probability of remaining in or transitioning to cocaine
abstinent across the follow-up. This treatment effect was larger (p values between .016 and .
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056) in models in which the time-varying variable was more significant (i.e., self-efficacy,
commitment to abstinence, readiness to change, self-help participation) and smaller (p
values between .16 and .24) in models in which the predictor variable was less significant
(i.e., ASI problem severity composite scores).

3.6. Controlling for Baseline Cocaine Use in Transition Analyses

The two strongest baseline predictors of transition status were days of cocaine use in the
prior 30 and cocaine urine toxicology. These variables were added as covariates to the
analyses with time-varying predictors, to determine if the effects held. Main effects for all
variables remained unchanged, except for ASI medical problem severity, which was no
longer significant. The significant interactions of predictor variables with current cocaine
use status were unchanged, except for the interaction with self-help beliefs, which was no
longer significant. The significant telephone continuing care treatment effect present in most
models slipped to the level of a trend once baseline cocaine use was included (p < .10).

3.7. Multivariate Transition Analysis

The model was built by adding in predictor variables, starting with the most significant, until
no other predictors were significant in the model. The predictors retained in the model were
self-efficacy (z=6.71, p< .0001), self-help participation (z=4.99, p< .0001), commitment to
abstinence (z=4.50, p< .0001), and self-help beliefs (z=2.12, p=.034). The self-help
participation x current cocaine use status interaction term was also still significant (z=—3.23,
p=.001), although none of the other interactions entered the model. The telephone
continuing care vs. TAU contrast was significant at the level of a trend in this model (z=
1.67, p< .10). Adding cocaine use at baseline to the model did not affect the results, except
that the treatment contrast effect no longer reached the level of a trend (z=1.23, p=.22).

4. Discussion

Cocaine use status during each follow-up period over 24 months was highly predictive of
cocaine use status in the next follow-up period. However, 20% of patients who were using
cocaine during one point were cocaine free during the subsequent period, and 20% who
were cocaine-free at one point relapsed during the subsequent follow-up. Less cocaine and
alcohol use in the 30 days prior to baseline (i.e., early in 10P) predicted continuation of or
shift into cocaine abstinence, as did older age, and less education. Men were also more
likely than women to transition from using cocaine in one follow-up to cocaine abstinence at
the next. The findings with substance use and age are consistent with prior research
(Alterman et al., 1997; Kampman et al., 2002; Reiber et al., 2002), although the lack of
effects for treatment history and co-occurring alcohol dependence are not. Moreover, prior
research has generally not found sex differences in treatment outcomes (Green, 2006;
Greenfield et al., 2007).

The time varying variables were not highly correlated with each other, with less than 9% of
the correlations exceeding r=.30. For participants who were cocaine abstinent at a particular
follow-up, scores on 7 of 14 time-varying variables assessed at that follow-up were
significantly associated with remaining cocaine abstinent at the next follow-up. In a few
cases, the effects were fairly dramatic; for example, the likelihood of continued cocaine
abstinence was only 40% for participants with low self-efficacy versus 80% for those with
high self-efficacy. Notably, self-help participation, self-help behaviors, coping, and
readiness to change did not predict maintenance of abstinence in those who were currently
abstinent.

In participants who were not currently cocaine abstinent, 13 of 14 time-varying variables
predicted transition into cocaine abstinence at the next follow-up. Once again, some of these
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effects were substantial. Participants with little or no self-help participation had less than a
20% chance of becoming cocaine abstinent at the next follow-up, whereas those with
considerable self-help involvement despite their recent cocaine use had almost a 50%
chance of becoming cocaine abstinent. Similar effects of equal magnitude were found with
coping and readiness to change measures.

These results are generally consistent with prior research on the impact of self-help
participation, self-efficacy, coping, commitment to abstinence, depression, poor social
support, and other stressors assessed during follow-up on cocaine and alcohol use outcomes
(Connors et al., 1996; Hser et al., 2008; Kissin et al., 2003; McKay et al., 2001; Miller et al.,
1996; Moos et al, 1990; Scott et al., 2005; Stulz et al., 2011; Weisner et al., 2003;
Witkiewitz, 2011; Witkiewitz & Masyn, 2008). However, these studies have often not
controlled for substance use at the point at which the predictors were assessed, and have not
determined whether these effects were found in participants who were abstinent at a given
point in the follow-up or in those who were using. In the present study, most of the results
were remarkably consistent across the 6-8 transition points in the 24 month follow-ups.
Consistency across multiple time points has not been looked at in most prior research.

One of the other notable findings in the study concerned the different effects associated with
general psychiatric severity, as assessed with the ASI, and depression, as assessed with the
BDI. In participants who were cocaine abstinent, ASI psychiatric severity scores did not
predict cocaine use in the next follow-up. However, the likelihood of remaining cocaine
abstinent was strongly related to current BDI scores—high current depression scores
predicted less than a 60% chance of remaining cocaine abstinent. This result is consistent
with prior studies that have found that the persistence of depression after treatment predicts
worse substance use outcomes (Greenfield et al., 1998; Stulz et al., 2011).

One important issue addressed by the present study was whether any of the time-varying
variables made independent contributions to the prediction of cocaine use when other
variables were included in the model. The results of the transition analyses with time-
varying variables generally held up when cocaine use at baseline was added as a covariate.
These models represented fairly stringent tests of the predictive power of the time varying
variables, as they controlled for both baseline (i.e., early treatment) cocaine use and cocaine
use status at the time the predictor variables were assessed. In analyses that included
multiple time-varying predictors and baseline cocaine use, the variables that contributed
independently to the prediction of transitions in cocaine use states were self-efficacy, self-
help participation (for those who were currently using cocaine), commitment to abstinence,
and self-help beliefs. Three of these four variables assessed self-help group related factors,
which highlights the important role that self-help involvement and beliefs play in sustained
recoveries in this population.

Strengths and Limitations

The study had a number of important strengths, including a large sample drawn from three
continuing care studies, multiple assessments over 24 months, good follow-up rates,
biological and self-report measures of cocaine use, inclusion of multiple predictor measures
from four domains, and use of transition analyses that enabled examination of predictors of
sustained cocaine abstinence and of transitions from cocaine use to abstinence. At the same
time, the study had several limitations. With the exception of the treatment comparisons, the
research was correlational rather than experimental. Therefore, it cannot be stated
conclusively that the predictor variables caused transitions in cocaine use status, or that
inducing changes in the predictors (e.g., raising self-efficacy, increasing coping and self-
help group attendance) would result in higher abstinence rates. The participants were largely
inner city, African American males, and different results might be obtained with other
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populations. Some factors that may be important predictors, such as craving and
neurocognitive functioning, were not assessed. The time varying predictor variables were all
self-report, and 8 of the 14 examined were available from only two of three studies included
in the analyses. Finally, only one urine sample was obtained per follow-up period. Some
participants who provided cocaine free urines could have been miss-classified in a given
period if they were using cocaine earlier in the period but did not report it on the TLFB.

Clinical Implications

The research has several implications for the provision of extended continuing care or other
forms of outcomes monitoring, recovery support, or disease management in this population.
In individuals who are currently cocaine abstinent, it does not appear necessary to focus on
or stress self-help involvement, self-help beliefs, readiness to change, or coping behaviors.
However, in individuals who have continued to use cocaine or relapsed to cocaine use,
direct attention to these issues in individuals with low scores may contribute to subsequent
improvements in cocaine use. On the other hand, all cocaine dependent patients—whether
they are currently abstinent or not—appear to be vulnerable to relapse when self-efficacy
drops or depression increases. This suggests that there may be clinical benefit in routinely
monitoring self-efficacy and depression in cocaine dependent patients, and modifying
treatment when worrisome scores are obtained (McKay, 2009; Murphy, Lynch, McKay,
Oslin, & TenHave, 2007). This may be of somewhat greater importance in women, who are
more likely to transition from cocaine abstinence to use than are men. The relatively low
correlations between most predictor variables suggest that cocaine abstinence is not
accounted for by one general factor, and that a number of the measures examined here
provide independent information on risk for relapse. Finally, the results provide further
evidence that the addition of telephone-based continuing care to standard IOP treatment can
improve outcomes for cocaine dependent patients.
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Figure 1.

Results of transition analyses with six time-varying predictor variables from Self-Help and
Cognitive Behavioral/Motivational domains. Graphs show the probability of transitioning
into a cocaine abstinent state at the subsequent follow-up (from 0.00 to 1.00), as a function
of scores on the predictor variable and cocaine use state at the prior follow-up (e.g., cocaine
abstinent or using cocaine). See text for a description of the scales for each predictor
variable.
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Results of transition analyses with six time-varying predictor variables from Social Support

Medical and Employment Problem Severities not shown.
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and Stress domains. Graphs show the probability of transitioning into a cocaine abstinent
state at the subsequent follow-up (from 0.00 to 1.00), as a function of scores on the predictor
variable and cocaine use state at the prior follow-up (e.g., cocaine abstinent or using
cocaine). See text for a description of the scales for each predictor variable. Results for
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TimeVarying Variables

Table 1

Main Effect”  Interaction With Current Uss™™
Domain and Variables z P z P
Self Help
Commitment to abstinence 441 <0001 0.20 .84
Self-help participation 7.46  <.0001 -4.81 <.0001
Self-help beliefs 468 <.0001 -3.13 .0017
Cognitive-Behavioral/M otivational
Self-efficacy 6.82 <.0001 -0.57 .57
Readiness to Change 463 <.0001 -4.06 <.0001
Coping 579  <.0001 -4.48 <.0001
Social Support
General social support 241 .016 0.12 .904
Family/social problem severity -2.16 .016 -0.08 933
Social support for use -1.66 .097 -0.60 .548
Other Stress
Depression -3.97 <.0001 1.59 111
Psychiatric severity -3.00 .0027 2.46 .014
Medical severity -1.98 .048 2.01 .044
Legal severity -2.00 .046 -0.08 933
Employment severity 1.56 114 -1.58 102
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*
Main effect for lagged analyses that evaluate effect of variables on transition from current cocaine use state at that follow-up point to cocaine use
state in subsequent follow-up.

*ok

Interaction between variables and cocaine use status at one follow-up in prediction of cocaine use status at next follow-up.
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