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Abstract

Objectives:

The purpose of this study was to examine psycho-

social variables associated with treatment out-

come, dropout, and the change process in a

clinical trial that combines pharmacotherapy with

a psychosocial intervention.

Methods:

Participants (N = 72) were men and women who

enrolled in a 12-week clinical trial of olanzapine for

alcohol dependence. All participants received 2

individual sessions of a motivation-based inter-

vention.

Results:

Analysis revealed that higher motivation for change

and higher problem severity were individually as-

sociated with lower rates of treatment dropout. The

effects of problem severity on treatment dropout

were found to be mediated by motivation for

change. Regarding treatment outcome, baseline

measures of craving for alcohol significantly pre-

dicted drinking outcomes during follow-up.

Furthermore, changes in craving for alcohol before

and after treatment were found to predict drinking

outcomes at follow-up.

Conclusions:

Results are discussed in terms of their implica-

tions for the treatment of alcohol depen-

dence, particularly regarding clinical trials that

combine pharmacotherapy with a psychosocial

intervention.

Key Words: treatment, dropout, predictors, alcohol

craving, self-efficacy

(Addict Disord Their Treatment 2006;5:179–190)

Psychotherapy is thought to enhance

pharmacological trials by improving medi-

cation compliance, decreasing patient drop-

out, and teaching skills that are compatible

with the effects of the medication.1 A host

of psychosocial and clinical factors have

been shown to predict pharmacological trial

completion and outcome. Understanding

those psychosocial determinants of treat-

ment outcome, dropout, and change

processes has the potential to improve

patient retention, thus reducing the effect

of attrition bias on effect–size estimates,

and enhancing outcomes in clinical trials.

Quantifying predictors of dropout and out-

come also has applied implications for the

clinical practice of psychosocial interven-

tions delivered in conjunction with pharma-

cotherapy. As noted by Kranzler,2 virtually

all research on pharmacotherapies for alco-

holism has focused on the main effects of

medication, with little attention paid to the

psychotherapy component. A large multisite

study, Project Combine, seeks to address

some of these important questions regard-

ing the interaction between psychosocial

and pharmacological interventions for

alcohol dependence.3

In a review of methodological issues

in clinical trials for alcohol dependence,

Anton4 highlighted the importance of sys-

tematically evaluating differences between

treatment completers and noncompleters.

Studies to date have examined predictors

of treatment dropout within various treat-

ment modalities and settings. Predictors of

dropout in the alcohol dependence litera-

ture include demographic factors such as

age,5,6 educational level,7 gender,7 marital

status,8 and ethnicity.9,10 Interestingly, the
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direction of these relationships may vary

as a function of treatment setting or mod-

ality. For example, client’s age was found

to be negatively associated with dropout

rate in an outpatient substance abuse

setting,6 but positively associated with

dropout and readmission to a detoxification

facility.5

Although most of the literature on

treatment dropout has focused on demo-

graphic factors, a few studies have identified

psychological and substance use variables

as independent predictors of treatment

dropout. Examples of such variables include

the therapist’s interpersonal functioning, 6

multiple substance use,5 supportiveness of

the treatment environment,9 and motiva-

tion for change.9 Interestingly, several

factors associated with treatment dropout

may also increase the potential for the

iatrogenic effects of interventions for sub-

stance use disorders.11 This paper will focus

on variables that are both clinically and

empirically relevant, such as motivation for

change, problem severity, alcohol craving,

and abstinence self-efficacy.

Prognostic factors for treatment

outcome have also been identified in the

alcoholism literature. Psychosocial predic-

tors of outcome include positive life

events,12 self-efficacy,13 psychiatric sever-

ity,13,14 and motivation for change.15,16

Additionally, results from a large treatment

trial, Project MATCH, revealed that several

of the client attributes used in the matching

hypotheses were also predictors of treat-

ment outcome.17–19 Prognostic variables

found in Project MATCH included motiva-

tion for change, drinking severity, and self-

efficacy.17–19 The predictive utility of several

psychosocial variables, however, was shown

to vary as a function of sample characteris-

tics (outpatient vs. aftercare) and time at

follow-up.17–19 The aforementioned studies

included various settings, such as outpati-

ent,6,7 intensive outpatient,12 12-step self-

help,9 and detoxification programs.5 The

results briefly reviewed here suggest that

constructs such as self-efficacy, drinking

severity and motivation for change consti-

tute important predictors of outcome in

various treatment settings.

In addition to understanding variables

that predict treatment outcome and drop-

out, it is important to examine the mechan-

isms of change of a given intervention.

Anton4 recommended that measures of

outcome go beyond drinking variables

and include the assessment of important

intermediary outcomes, such as changes

in alcohol craving, for example. A specific

measurement, the Obsessive Compulsive

Drinking Scale, was developed to assess

cognitive aspects of alcohol craving which

in turn is a strong predictor of drinking

outcomes, such as relapse into heavy

drinking.4,20,21 This recommendation has

important implications for the understand-

ing of psychotherapy and pharmacotherapy

processes that may ultimately determine

who is most likely to respond to certain

interventions. In accordance with the above

recommendation, 2 nondrinking outcome

measures were examined in this study,

namely craving for alcohol (ie, measured

by the OCDS and a cue-exposure paradigm)

and abstinence self-efficacy. These psycho-

social variables have been chosen on the

basis of their empirical and clinical rele-

vance,15,20–23 and the expectation is that

treatment-induced increases in self-efficacy

and decreases in craving will in turn lead to

decreased drinking behavior. In summary,

the benefits of better understanding psycho-

social determinants of treatment response,

dropout, and change processes in the con-

text of a clinical trial that combines pharma-

cotherapy with a psychosocial intervention

are numerous. These include the potential

to improve patient retention and outcome

in clinical trials, thereby reducing biases in

treatment effect estimates due to attrition.

Moreover, a better understanding of treat-

ments that combine psychosocial interven-

tions with pharmacotherapy is becoming

increasingly important as new medications

for alcohol dependence become avail-

able.24,25
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The purpose of this study was to ex-

amine the role of 4 empirically driven and

clinically relevant psychosocial variables

(ie, alcohol craving, abstinence self-efficacy,

motivation for change, and drinking severity)

in predicting treatment outcome, dropout,

and change processes with respect to a

clinical trial that combines a medication

(ie, olanzapine) with a brief psychosocial

intervention.26 The specific aims of this

study are 3-fold. First, it will examine the

predictive utility of the 4 variables of interest

with regard to treatment dropout. Second, it

will test the 4 psychosocial constructs as

predictors of response to the combined

treatment. Third, it will examine changes

in alcohol craving and abstinence self-effi-

cacy, measured pre- and posttreatment, and

will use these change scores as predictors of

drinking outcomes. It is expected that alco-

hol craving and drinking severity will be

positively associated with treatment drop-

out and negatively related to treatment

outcome. Abstinence self-efficacy and moti-

vation for change are expected to be nega-

tively associated with dropout and

positively related to outcome. Finally, it is

hypothesized that increases in abstinence

self-efficacy and decreases in alcohol crav-

ing, associated with participation in the

trial, will predict better drinking outcomes.

METHODS

Participants
The present study was approved by the

University of Colorado Human Research

Committee, and all subjects provided writ-

ten informed consent after receiving a full

explanation of the study. Participants were

recruited by newspaper and radio advertise-

ments. All female subjects tested negative

for pregnancy before participation, all sub-

jects were required to have a blood alcohol

concentration of zero before each session,

and all subjects were required to be in good

physical health, as indicated by a medical

screening designed to ensure that there

were no contraindications for the use of

the study medication. Subjects were ex-

cluded if they met criteria for certain psy-

chiatric diagnoses (ie, bipolar disorder,

psychotic disorder, bulimia or anorexia ner-

vosa), reported a psychological disorder

requiring pharmacotherapy, endorsed cur-

rent use of illicit drugs other than marijua-

na, or tested positive for the use of illicit

drugs other than marijuana. Furthermore,

there was a minimum drinking requirement

of 14 drinks (females) or 21 drinks (males)

on average per week for 4 consecutive

weeks. Participants also had to be within

21 days of their last drink to be included in

the study. A total of 154 subjects were

assessed for eligibility, 80 of whom met full

criteria for participation in the study. Of

these 80 cases, 8 did not start the trial within

21 days of their last drink and therefore

were excluded from the analysis. Of the

72 remaining participants, 7 did not return

after the first therapy session and were

classified as treatment dropouts (ie, com-

pleters, n = 65, noncompleters, n = 7).

Consequently, data from a total of 72

participants (23 females) were available for

analyses of treatment dropout, 65 of whom

(22 females) were available for analyses of

treatment outcome and change processes.

Most participants in this study (N = 72)

were married (59%) and the average level

of education was 14.5 years. The partici-

pants’ age ranged from 22 to 55, with a

mean age of 43.8. The ethnic breakdown

of the sample was: 82% white, 17% Hispa-

nic, and 1% African American.

Procedures
Individuals interested in the study

called the laboratory and completed a tele-

phone-screening questionnaire. Eligible

participants were invited to a secondary

screening visit, which consisted of the

Structured Clinical Interview for DSM IV –

SCID Clinician Version, assessing alcohol

dependence and concurrent psychiatric

diagnoses.27 In addition to the clinical inter-

view, participants completed the medical
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screening visit during the initial appoint-

ment.

Eligible participants were invited back

to the laboratory for a baseline session

(session 1), during which they completed

measures of demographics, alcohol pro-

blem severity, abstinence self-efficacy, alco-

hol craving, and motivation for change. At

this time, participants also met with a thera-

pist for the first session of the psychosocial

component of the trial (described in detail

below). At the end of session 1, participants

were randomized to receive either olanza-

pine (5 mg) or placebo. Participants, thera-

pists, and research assistants were blind to

medication condition.

The cue reactivity session (session 2)

took place 2 weeks after session 1. Follow-

ing standardized procedures previously

reported in the literature,28 participants

completed a cue-exposure paradigm. In

general, this procedure involves comparing

reactivity between control cues (eg, a non-

alcoholic beverage) versus an alcohol-

related cue (eg, the preferred alcoholic

beverage). At the end of the cue-exposure

session, participants met with a therapist to

process their reactivity to the cues, discuss

urge coping strategies, and follow-up on

their treatment goals. Participants were

assessed for drinking and nondrinking out-

comes (ie, alcohol craving and abstinence

self-efficacy) at 3 follow-ups taking place

during weeks 4, 8 and 12.

Psychosocial Intervention
All participants received 2 sessions of a

brief motivation-based psychosocial inter-

vention. These sessions took place at the

end of the baseline session (session 1) and

the cue reactivity session (session 2). Each

session lasted between 35 and 50 minutes

and consisted of providing feedback on

clients’ drinking behavior (measured by

study questionnaires), eliciting pros and

cons about drinking alcohol, setting treat-

ment goals, and eliciting coping strategies

for achieving treatment goals. The thera-

pists in the study were 3 female doctoral

students in clinical psychology at the Uni-

versity of Colorado at Boulder. Individual

therapists were crossed with treatment con-

dition such that each therapist worked with

equal numbers of participants in each of

the medication conditions.

Measures
During the baseline session, partici-

pants provided demographic information

and completed measures of drinking pro-

blem severity, abstinence self-efficacy, crav-

ing for alcohol, and motivation for change.

ADDICTIVE
DISORDERS

& THEIR
TREATMENT

Volume 5, Number 4

December 2006

182

TABLE 1. Intercorrelations, Means, Standard Deviations, and Scale Range for the Psychosocial
Variables of Interest

Measure 1 2 3 4 5 6 7 M SD Range

1. Steps (SOCRATES) — — — — — — — 26.47 6.67 8–40
2. Recognition (SOCRATES) 0.50} — — — — — — 28.07 5.51 7–35
3. Ambivalence (SOCRATES) 0.33z 0.52} — — — — — 15.74 3.36 4–20
4. Craving (OCDS) 0.04 0.33z 0.12 — — — — 24.79 6.53 0–58
5. Severity (ADS) 0.29w 0.55} 0.15 0.48} — — — 14.75 6.81 0–47
6. Self-efficacy (AASE) 0.17 – 0.07 – 0.05 – 0.43} – 0.11 — — 53.47 12.57 20–100
7. Cue-elicited Craving

(AUQ)z
– 0.08 0.09 – 0.22* – 0.01 0.17 0.06 — 0.67 1.18 – 2.5–4.0

N = 72.
*P = 0.08.
wP<0.05.
zP<0.01.
}P<0.001.
zCue-elicited craving was measured at the second session, therefore only 65 participants, classified as treatment

completers, provided cue-elicited craving data.
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See Table 1 for means, standard deviation,

and range for all variables of interest. The

following measures were utilized in this

study:

Time Line Follow Back

This measure was used to assess the

quantity and frequency of drinking in the 30

days before enrollment in the study and

at each time in follow-up.29 Consistent with

previous outcome studies,19,30,31 the pri-

mary drinking outcome variables in this

study were percent days abstinent and total

number of drinks. Figures 1 and 2 present

mean scores on drinking variables at base-

line and at each time point in follow-up.

Stages of Change Readiness and

Treatment Eagerness Scale (SOCRATES)

This is a 19-item measure of motiva-

tional processes associated with the Trans-

theoretical Model.16 Specifically, the stages

of change readiness and treatment

eagerness scale (SOCRATES) consists of

3 subscales assessing recognition of

alcohol-related problems (Recognition

subscale), uncertainty about drinking

(Ambivalence subscale), and taking action

to change drinking behavior (Taking steps

subscale). The SOCRATES has been shown

to be a valid and reliable measure of readi-

ness for change.32 For the purpose of this

study, and consistent with prior research,

each subscale of the SOCRATES was exam-

ined individually (ie, Ambivalence, a= 0.61;

Recognition, a= 0.84; and Steps, a= 0.92).

Alcohol Abstinence Self-efficacy Scale

(AASE)

The alcohol abstinence self-efficacy

scale (AASE) consists of 20 items assessing

self-efficacy beliefs applied to alcohol absti-

nence. The AASE is composed of 4 subscales

(negative affect; social/positive; physical and
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point in follow-up.
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other concerns; and withdrawal and urges)

and a total scale score, which was used

in this study (a= 0.92). The AASE has

been shown to have good psychometric

properties and is not influenced by gender

differences.33

Obsessive Compulsive Drinking Scale

(OCDS)

The OCDS is a 14-item scale assessing

cognitive aspects of alcohol craving. The

OCDS has been shown to be a valid and

reliable self-report instrument that is sensi-

tive to change during periods of abstinence

and relapse into drinking (a= 0.80).20,21 In

this study alcohol craving was assessed

through the OCDS, which is more cogni-

tively based, and the Alcohol Urge Ques-

tionnaire (AUQ; see subsequent text), which

was administered during the cue-exposure

paradigm.

Alcohol Urge Questionnaire (AUQ)

As described in the preceding text,

participants completed a cue-exposure

paradigm in the laboratory. During the

cue-exposure, participants rated their crav-

ing for alcohol, measured by the AUQ, upon

exposure to a control cue and an alcohol

cue. The AUQ asks participants to rate their

agreement to craving statements, such as

‘‘Nothing would be better than having a

drink right now’’, on a 7-point scale ranging

from ‘‘strongly disagree’’ to ‘‘strongly

agree.’’ A difference score was computed

by subtracting the AUQ score for the control

cue from the AUQ score for the alcohol cue.

Cue-elicited craving data are not available

for treatment noncompleters given that the

paradigm took place during the second

treatment session. Reliability of the AUQ

in this study was adequate, a= 0.92.

Alcohol Dependence Scale (ADS)

The alcohol dependence scale (ADS) is

a 25-item scale assessing severity of alcohol

dependence. It surveys symptoms present

over the past 12 months, such as alcohol

tolerance and withdrawal, impaired control

over drinking, and compulsion to drink

(a= 0.83). A score of 9 or above on the

ADS is highly predictive of the DSM diag-

nosis of alcohol dependence.34,35

RESULTS

Means, standard deviations, and cor-

relations among the psychosocial variables

of interest are presented in Table 1. Given

that the constructs of interest are intercor-

related, analyses of predictor variables were

performed individually. The following are

the results for each of the 3 study objectives

which consist of: (1) examining the 4 psy-

chosocial variables of interest (ie, alcohol

craving, problem severity, motivation for

change, and self-efficacy) as predictors of

treatment dropout, (2) examining the 4

psychosocial variables as predictors of out-

come, and (3) testing alcohol craving and

self-efficacy as putative mechanisms of

change in this intervention.

Psychosocial Predictors of Treatment
Completion

To address the first study hypothesis

regarding the prediction of treatment drop-

out, a series of logistic regression analyses

were conducted. For the purpose of this

study, treatment noncompleters were those

individuals who attended the first treatment

session but failed to return for session 2 and

were lost to follow-up (completers, n = 65;

noncompleters, n = 7). Demographic vari-

ables such as age and gender were not

associated with treatment completion in

this sample (P>0.05), and neither was med-

ication condition (ie, olanzapine vs. place-

bo) (P>0.05). As can be seen in Table 2, the

results revealed that motivational factors

were predictive of treatment completion,

such that individuals who scored lower

on recognition of alcohol problems and

reported lesser efforts to control their drink-

ing were more likely to drop out of treat-

ment. There was a negative relationship
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between treatment dropout and problem

severity such that participants who scored

higher on severity of alcohol problems were

less likely to drop out of treatment, after

controlling for age. Additionally, a trend was

observed with regard to alcohol craving,

measured by the OCDS, such that lower

alcohol craving scores were associated with

a greater likelihood of dropout. There were

no significant predictors by medication in-

teractions with regard to treatment dropout

(P>0.05), suggesting that the predictive

utility of the psychosocial variables of inter-

est did not differ across medication condi-

tion. Complete results of logistic regression

analyses predicting treatment dropout are

presented in Table 2.

Psychosocial Predictors of Treatment
Outcome

The second study hypothesis, pertain-

ing to predictors of treatment outcome, was

examined using the general liner model

(GLM) in a repeated trial fashion, such that

the continuous variables of interest (ie,

craving, self-efficacy, severity, and motiva-

tion) were used to predict drinking out-

comes (ie, total number of drinks and

percentage of days abstinent) across the 3

levels of follow-up (ie, 4, 8, and 12 weeks)

and controlling for baseline drinking scores

(ie, total number of drinks or percentage of

days abstinent). Moreover, considering that

the analyses of the main effects of the study

medication revealed that olanzapine was

not associated with drinking outcomes,

except for a subset of individuals with a

certain variant of the D4 dopamine receptor

gene (DRD4), all treatment outcome ana-

lyses were performed controlling for the

effects of the DRD4 genotype (for details

on the effects of the medication see Hutch-

ison, Ray et al in press).22 Figures 1 and 2

present means for the drinking variables

measured at baseline and at each follow-up.

Regarding the first outcome variable,

total number of drinks, there was a main

effect of cue-elicited craving such that high-

er craving scores were associated with high-

er total number of drinks during follow-up

(F (1.61) = 7.14, P<0.01). There was also a

main effect of craving scores, measured by

the OCDS, such that higher OCDS scores

were associated with higher total number of

drinks during follow-up (F (1.61) = 4.66,

P<0.05). Moreover, when tested in con-

junction with one another, both cue-elicited

craving and OCDS score remained signifi-

cant predictors of total number of drinks

during follow-up (P<0.05), suggesting that

these different alcohol-craving variables

capture unique qualities of treatment

response. Motivational factors, problem

severity, and abstinence self-efficacy, mea-

sured at baseline, were unrelated to total

number of drinks during the trial (P>0.05).

There was, however, a medication X

recognition interaction (F(1.59) = 5.50,

P<0.05). Two additional repeated

measures GLM analyses were calculated to
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TABLE 2. Summary of Individual Logistic Regression Analyses Predicting Treatment Dropout

Variable b SE Odds Ratio 95% CI Wald Statistic

Taking steps to quit (SOCRATES) – 0.15 0.06 0.86 0.77 to 0.97 5.77w
Recognition of problem (SOCRATES) – 0.15 0.07 0.86 0.75 to 1.00 3.80w
Ambivalence (SOCRATES) – 0.16 0.11 0.85 0.69 to 1.06 1.98
Alcohol craving (OCDS) – 0.11 0.07 0.89 0.79 to 1.01 3.03*
Alcohol problem severity (ADS)z – 0.19 0.10 0.82 0.68 to 1.00 3.68w
Abstinence self-efficacy (AASE) – 0.00 0.03 1.0 0.94 to 1.06 0.00

N = 72.
*P = 0.08.
wP<0.05.
zGiven the association between problem severity and age, analysis of the relationship between severity and

treatment dropout were conducted controlling for age.

Predictors of Outcome, Dropout, and Change



probe this interaction, 1 for the effect of

problem recognition on total number of

drinks across follow-up in the olanzapine

condition, and 1 for the effect of recognition

on total number of drinks at follow-up in the

placebo condition. This approach resulted

in significance tests for the regression co-

efficient of the relationship of problem recog-

nition at each of the medication conditions.

The relationship of problem recognition

and total number of drinks during trial was

negative and marginal (F(1.29) = 3.38,

P = 0.08) for individuals in the olanzapine

condition, but was not significant

(F(1.28) = 0.81, P = 0.38) for individuals in

the placebo condition. There were no

other predictor X medication interactions,

or predictor X trial interactions with

regard to total number of drinks during

follow-up.

Results regarding the second outcome

variable, percentage of days abstinent,

revealed a main effect of craving, measured

by the OCDS, such that higher craving for

alcohol was associated with a lower percen-

tage of days abstinent during follow-up

(F(1.61) = 5.17, P<0.05). In addition, there

was a marginal craving X trial interaction,

such that the negative association between

OCDS scores and percentage of days absti-

nent became stronger across time points

in follow-up (F(2.122) = 3.00, P = 0.053).

Cue-elicited craving, motivational factors,

and abstinence self-efficacy were unrelated

to percentage days abstinent during follow-

up (P>0.05). There were neither predictor

X trial interactions, nor predictor X medica-

tion interactions (P>0.05) with regard to

percentage of days abstinent.

Change Processes and Treatment
Outcome

The third study hypothesis, regarding

mechanisms of change, was tested using the

general liner model in a repeated trial fash-

ion, such that changes in alcohol craving

(ie, OCDS scores) and self-efficacy after

treatment (ie, scores after treatment minus

baseline scores) were used to predict drink-

ing outcomes (ie, total number of drinks

and percentage of days abstinent) across the

3 levels of follow-up (ie, 4, 8, and 12 weeks)

and controlling for baseline drinking scores

(ie, total number of drinks or percentage of

days abstinent). The mean change in absti-

nence self-efficacy, measured after psycho-

social treatment, was + 11.28 (SD = 20.97),

whereas the mean change in alcohol craving

was – 9.18 (SD = 7.45). As expected, parti-

cipation in treatment was associated with

increases in abstinence self-efficacy and de-

creases in alcohol craving. Analysis revealed

a main effect of changes in craving, such that

greater decreases in alcohol craving were

associated with a lower total number of

drinks (F(1.50) = 10.12, P<0.01) and a

higher percentage of days abstinent

(F(1.50) = 12.05, P<0.01). Change in absti-

nence self-efficacy, however, did not predict

drinking outcomes (P>0.05) and there

were no predictor X trial interactions.

Motivation, Severity, and Treatment
Completion

As described in the preceding text,

participants with higher problem severity

were more likely to drop out of treatment,

after controlling for age. Researchers from

Project MATCH have hypothesized that bet-

ter outcomes among clients with more se-

vere alcohol problems may be due to the

fact that such clients are more motivated for

treatment.19 Based on this hypothesis, a

post-hoc mediational model was tested to

examine whether the association between

severity and treatment completion was

mediated by motivation for change. To test

the mediational hypothesis, the 2 subscales

of the SOCRATES, recognition of problems

and taking steps to quit, were added to form

an index of readiness for change.32 These

subscales were shown to individually pre-

dict dropout (see preceding text) and were

combined in efforts to provide a more par-

simonious model, rather than testing sepa-

rate models for each subscale.

The test for the mediation was con-

ducted following Baron and Kenny.36 Thus,
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the first step consisted of testing the effects

of drinking severity (the IV) on motivation

for change (the mediator). Results revealed

that drinking severity was significantly asso-

ciated with motivation for change (r = 0.49,

P<0.0001). The second step tested the ef-

fects of drinking severity on treatment drop-

out (the DV) and found that there was a

marginally significant negative association

between treatment severity and dropout

[Odds ratio = 0.82, 95% CI = (0.68–1.00),

P = 0.05]. In the third step, the relationship

between motivation for change and treat-

ment dropout (the DV) was examined. Re-

sults of logistic regression analysis revealed

a negative relationship, such that higher

motivation for change predicted lower treat-

ment dropout [Odds ratio = 0.50, 95%

CI = (0.29–0.86), P<0.05]. During the

fourth step treatment, dropout was re-

gressed on both drinking severity and moti-

vation for change. Results revealed that the

effect of severity on treatment dropout was

no longer significant (P>0.05) when moti-

vation for change was added to the model,

whereas the relationship between motiva-

tion and dropout remained statistically sig-

nificant. Finally, a Sobel Test was conducted

to formally test the significance of the

mediated effect.36–38 The Sobel Test was

statistically significant (Sobel Test: – 2.22,

P<0.05), supporting the hypothesis that the

effects of problem severity on treatment

completion are significantly mediated by

motivation for change. Figure 3 provides a

visual representation of the mediational

model along with standardized path coeffi-

cients.

DISCUSSION

The purpose of this study was to ex-

amine the role of 4 empirically driven and

clinically relevant psychosocial variables (ie,

alcohol craving, abstinence self-efficacy, mo-

tivation for change, and drinking severity)

in predicting treatment outcome, dropout,

and change processes with respect to a

clinical trial that combines a medication

(ie, olanzapine) with a brief psychosocial

intervention.26

Regarding the analysis of predictors of

dropout, results revealed that motivation

for change and drinking problem severity

were important predictors of treatment

completion, such that individuals who were

higher on motivation for change (ie, had

higher recognition of problems and were

taking more steps to quit drinking) and

higher on problem severity, were less likely

to drop out of treatment. Previous findings

regarding the role of treatment severity and

drinking outcomes are rather inconsistent

in the literature, such that some studies

suggest that drinking severity predicts

worse outcomes,13 while other studies have

reported opposite results.19

Researchers from Project MATCH have

hypothesized that better outcomes among

clients with more severe alcohol problems

may be due to the fact that such clients are

more motivated for treatment.19 In light of

those findings, a mediational model was

tested to examine whether the effects of

severity on treatment completion are ac-

counted for by motivation for change. Re-

sults revealed that the effect of problem
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severity on treatment dropout, in our sam-

ple, was accounted for by readiness for

change. Specifically, individuals who had

higher drinking severity were also more

motivated for change, as demonstrated by

higher scores on recognition of problems

and steps to change. Readiness for change,

in turn, was a significant predictor of treat-

ment completion such that individuals high-

er on readiness for change were less likely to

dropout of the trial.

Support for the mediational model

represents an important and novel finding,

which has implications for addictions treat-

ment and clinical trials alike. Specifically,

these findings suggest that treatment com-

pletion prognosis based on problem sever-

ity must also take into account clients’

motivation for change. Although the media-

tion concerning problem severity and moti-

vation for change with regard to treatment

completion has wide intuitive and clinical

appeal, this is the first study to provide

empirical support for this model.

The second objective of the present

paper was to examine predictors of treat-

ment outcome. Craving for alcohol emerged

as an important predictor of drinking out-

comes in this trial. Cue-elicited craving was

positively associated with total number of

drinks at follow-up, such that higher cue-

elicited craving scores, measured in the

laboratory, predicted higher total number

of drinks during follow-up. Alcohol craving,

measured by the OCDS, was positively asso-

ciated with total number of drinks during

follow-up and negatively related to percen-

tage of days abstinent over the course of

follow-up.

An important advantage of this study is

that a self-report measure of alcohol craving

(ie, the OCDS) was augmented by a labora-

tory-based cue-exposure paradigm. The

study’s methodological design allowed us

to examine the predictive utility of 2 mea-

sures of alcohol craving, 1 that was based on

the laboratory cue-exposure paradigm, and

1 self-rating scale, the OCDS.20,21 Results

revealed that while OCDS scores predicted

total number of drinks and percentage of

days abstinent, cue-elicited craving pre-

dicted higher total number of drinks during

follow-up but was unrelated to percentage

days abstinent. Theoretically, it is possible

that cue-elicited craving is uniquely asso-

ciated with loss of control over drinking,

which is captured by the variable of total

number of drinks. Clients who demon-

strated high cue-elicited craving for alcohol

may be particularly vulnerable to experi-

ence a loss of control during drinking epi-

sodes. Additionally, the OCDS is thought to

capture an independent quality of alcohol

dependence, such as more cognitive aspects

of alcohol craving,4,21 which in turn may

explain why its predictive utility was not

restricted to total number of drinks. This

hypothesis is consistent with the nonsigni-

ficant correlation between the 2 measures.

In addition to the main effect of alco-

hol craving on drinking outcome measures,

there was a significant medication by pre-

dictor interaction with regard to recognition

of problems. Specifically, recognition of

problems was marginally positively asso-

ciated with drinking outcomes in the med-

ication condition, while being unrelated to

outcome in the placebo condition. These

findings highlight the synergistic effects of

treatments that combine pharmacotherapy

with psychosocial interventions, while sug-

gesting that medication trials should take

into account psychosocial variables when

attempting to identify treatment responders

to a given pharmacotherapy.

The last objective of this study was to

examine processes of change during the

course of trial. Results revealed that on

average, participants experienced increases

in self-efficacy for alcohol abstinence and

decreases in alcohol associated with partici-

pation in the trial. Changes in abstinence

self-efficacy were unrelated to drinking out-

comes at follow-up, whereas greater de-

creases in alcohol craving predicted better

drinking outcomes at follow-up. In sum-

mary, these results highlight the role of

alcohol craving as an important psychosocial
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variable that may function as a mecha-

nism of change during the course of

treatment and recovery. One of the clinical

implications of these findings is that treat-

ments that are effective in reducing alcohol

craving are more likely to succeed in

reducing alcohol consumption per se.

Additionally, the results suggest that base-

line scores on important psychosocial

variables are not sufficient to capture the

complexity of treatment outcomes for

alcohol dependence and that change scores

can be valuable predictors of outcome and

can inform us about processes of change.

Lastly, the analyses of change processes

underscore the importance of assessing

outcomes that go beyond measuring

alcohol consumption.4

This study was limited by the use of

a small sample size and the lack of a

no-treatment control to compare to the

psychosocial aspect of the intervention.

Specifically, the absence of a no-treatment

condition precludes us from attributing

changes in craving and self-efficacy to the

treatment per se, given that we cannot rule

out a third variable confound. The exclusion

of individuals with certain Axis I comorbid

disorders also limits the generalizability of

these findings to certain dually diagnosed

clinical populations. Nonetheless, this study

makes a contribution to the understanding

of treatment completion, outcome, and

change processes in the context of treat-

ment trials that combine medication with

a psychosocial intervention. Lastly, as

pharmacotherapy for alcohol dependence

becomes more widely disseminated, under-

standing predictors of response to com-

bined treatments will become increasingly

relevant.
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