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Abstract
Empirically-supported treatments for alcohol dependence exist, yet understanding of influences
contributing to the intended behavior change is limited. The current study, a secondary analysis of
the recent multi-site COMBINE trial (The COMBINE Study Research Group, 2003), tested a
mediational model wherein change in client self-efficacy for abstinence was examined as a
potential mediator of associations between client-report of the therapeutic bond and one-year
outcomes of drinking frequency, drinking consequences, and psychiatric functioning. For
analyses, the 1383 COMBINE trial participants were grouped as follows: 1) those receiving study
medications (Naltrexone, Acamprosate, Naltrexone + Acamprosate, Placebo) and enrolled in
medication management (MM) only (n=607), 2) those receiving study medications/MM and also
enrolled in a combination behavioral intervention (CBI) as well (n=619), and 3) those enrolled in
CBI only (n=157). Mediation analyses using the product-of-coefficients approach indicated self-
efficacy change during treatment significantly mediated associations between the therapeutic bond
with the CBI therapist and each of the three one-year outcomes among those exclusively receiving
CBI, but failed to do so among those receiving pills/MM (with or without CBI). Effect sizes were
small, but indicated that variance in bond-outcome associations was partially mediated by self-
efficacy change for trial participants. Findings advance understanding of proximal client change
processes during delivery of treatments for alcohol dependence.
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Introduction
Promotion of evidence-based practice in addiction treatment has contributed to a growing
list of empirically-supported practices (SAMHSA, 2010), yet progress identifying influences
that contribute to the impact of such interventions in facilitating behavior change is less
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advanced (DiClemente, 2007; Nock, 2007). The need to better understand contributing
influences to therapeutic change is amplified by a trend in addiction treatment trials to seek
synergy by combining empirically-supported practices. An example is the work of the
COMBINE Study Research Group (2003), which tested in a multi-site trial if treatment of
alcohol dependence could be optimized via pharmacotherapy (e.g., naltrexone,
acamprosate), medication counseling, and/or a combined behavioral intervention (CBI).
Primary COMBINE publications (Anton et al., 2006; Donovan et al., 2008) document
robust drinking reductions across nine treatment conditions, including a CBI-only group,
and further analytic work would improve understanding of influences contributing to
changes in alcohol consumption observed among trial participants.

Extant literature suggests 20–25% of untreated alcohol treatment trial enrollees (whether
assigned to wait-list, placebo, or no-treatment control) achieve short-term abstinence (Moyer
& Finney, 2002), but that percentage nearly doubles for those receiving structured treatment
(Monahan & Finney, 1996). Further, these differential success rates appear to hold for the
year following treatment conclusion (Weisner et al., 2003). Clearly, one's own drinking
experience during early treatment stages is a robust predictor of subsequent abstinence
(Charney et al., 2010; Ilgen & Moos, 2005; Moos & Moos, 2006). But what influences are
associated with such proximal as well as more distal treatment success? Prior to the late
1990's, attempts to address this question primarily examined client demography/background
(McLellan et al., 1994; Ornstein & Cherepon, 1985), with scant attention given to treatment
process analyses (Morley et al., 1996). Fortunately, greater focus has been subsequently
given to more dynamic, process-oriented treatment constructs as potential predictors of
recovery/relapse.

Wampold (2001) notes the interpersonal bond between a provider and client, hereafter
referred to as therapeutic bond, as a pervasive predictor of intervention response.
Therapeutic bond is a core element of a multi-dimensional alliance construct (Saunders et
al., 1989), of which clients' early perception predicts retention and outcome in
pharmacological and behavioral treatments for substance dependence (Barber et al., 1999;
De Weert-Van Oene et al., 2001; Dundon et al., 2008). This research also suggests an
influence of early client-rated alliance on nondrinking outcomes, such as improvement in
psychiatric functioning (Barber et al., 1999). In their review, Meier and colleagues (2005)
note therapeutic bond as a consistent predictor of client engagement and retention in
substance abuse treatment, but underscore the need to better identify client process(es) that
mediate this association. Notably, extant literature has failed to find a consistent association
between therapeutic bond and some salient client variables, such as motivation (Connors et
al., 2000; Ilgen et al., 2006a; Joe et al., 1998). Even so, the treatment community would
benefit from a more distilled understanding of mechanistic client processes associated with
both therapeutic bond and alcohol treatment outcome.

A process that may help explain how therapeutic bond influences outcomes in treatments for
alcohol dependence is the change in client self-efficacy for abstinence that occurs over the
course of treatment. Self-efficacy, or the perceived ability to capably respond to a situation
(Bandura, 1977), at treatment conclusion was inversely associated with prospective drinking
in Project MATCH (1998). This finding has since been replicated in other addiction
treatment trials (Hser, 2007; Laudet & Stanick, 2010). Self-efficacy change figures
prominently in conceptualizations for many behavioral treatment approaches, including
those underlying the COMBINE trial's CBI (Marlatt & Gordon, 1985; Miller & Rollnick,
1991; Nowinski et al., 1992). Thus, COMBINE investigators might expect self-efficacy
change as an impact of CBI delivery, though whether it should also be an expected impact of
other trial provisions is less clear-cut. The possibility that pharmacotherapy in alcohol
treatment may actually undermine change in self-efficacy has been acknowledged
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(Moncrieff & Drummond, 1997). However, both trial medications are efficacious for
initiation of abstinence (Mattson & Litten, 2005), and positive immediate impacts of
COMBINE's medication management approach are documented (Ernst et al., 2008). If, as
Bandura (1977) suggests, a primary antecedent of self-efficacy change is initial behavioral
success, then it may also be the case that an initial positive response to pharmacotherapy
could predict changes in self-efficacy.

Converging evidence from the field of cardiac rehabilitation (Burns & Evon, 2007) supports
the testing of a model wherein self-efficacy change mediates associations between
therapeutic bond and a range of treatment outcomes (i.e., cardiorespiratory fitness, weight
loss, return to employment). Extant addiction treatment literature also offers some support
for this prospective model. Prior analysis of Project MATCH data documents strong
intercorrelation among the noted constructs, and that forming a strong therapeutic bond may
provide a compensatory effect for clients with low initial self-efficacy (Ilgen et al., 2006b).
These analyses did not formally test statistical mediation, nor did they examine associations
between self-efficacy and non-drinking outcomes (e.g., psychiatric functioning). Still, their
conduct on a dataset from a large multisite trial comparing alcohol treatment approaches
mirrors that of the available COMBINE trial data. Given robust treatment effects on distal
drinking and psychiatric functioning reported for aggregate COMBINE trial participants
(Anton et al., 2006; Donovan et al., 2008; LoCastro et al., 2009), testing of the described
mediation model appears warranted.

The current study was designed to examine potential contributing influences of therapeutic
bond and self-efficacy change on one-year treatment outcomes, including drinking outcomes
and psychiatric functioning. Secondary analyses of COMBINE data were conducted because
of several appealing design features of the trial. These include: 1) enrollment of a fairly
homogenous, alcohol-dependent, treatment-seeking population, 2) consistent measurement
across nine trial conditions, which included client rating of therapeutic bond after an initial
treatment session and client self-report of self-efficacy at both outset and conclusion of
treatment, and 3) retrospective self-report measures of client drinking during the 16-week
treatment interval as well as throughout the following year. All analyses accounted for rates
of drinking during early treatment stages, with initial analyses examining relations between
therapeutic bond, self-efficacy change, and one-year outcomes in drinking (e.g., frequency,
consequences) and psychiatric functioning (e.g., global severity of self-reported symptoms).
Therapeutic bond was hypothesized to be positively associated with self-efficacy change
during treatment and inversely associated with one-year treatment outcomes. Self-efficacy
change was also expected to be inversely associated with one-year treatment outcomes. The
formative analysis tested if self-efficacy change mediated relations between therapeutic
bond and one-year treatment outcomes.

Methods
This secondary analysis study utilizes data from the COMBINE study [“Combined
Pharmacotherapies and Behavioral Interventions for Alcohol Dependence” (The COMBINE
Study Research Group, 2003)], a multi-site randomized trial. A total of 1,383 subjects were
randomized into nine conditions across 11 U.S.-based treatment sites, and notably attrition
did not differ by treatment condition. Treatment for all conditions was provided for 16
weeks, with participants followed for one year after its conclusion.

Participants
Recruitment in the COMBINE trial occurred through inpatient and outpatient referrals at the
study sites and community. A total of 4,965 volunteers were pre-screened by telephone to
determine initial meeting of eligibility criteria. Exclusion criteria included: dependence on a
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drug other than alcohol, nicotine, or cannabis; recent opioid use; presence of a psychiatric
disorder requiring medication; presence of a unstable medical condition (e.g., serum liver
enzyme levels > 3 times the upper limit of the normal range); use of any study medication in
the 30 days prior to baseline; and use of any medication that would raise potential risks of
study participation. Additionally, volunteers enrolled in COMBINE study met the following
inclusion criteria: 1) a minimum weekly average of 14 (females) or 21 (males) drinks
consumed for one month within the 3-month period prior to initiating abstinence, 2) a
minimum of two heavy drinking days (defined as at least four drinks for females, five drinks
for males) within the 3-month period prior to initiating abstinence, and 3) most recent
alcohol consumption within the 3 weeks prior to study enrollment. Those meeting eligibility
criteria were then required to report a breath alcohol content level of zero prior to
completing consent and baseline assessments.

The sample included 1,383 participants, of which 69% were male. Ethnic distribution was:
76.8% Non-Hispanic White, 11.2% Hispanic American, 7.9% African American, 1.3%
American Indian or Alaska Native, 1.3% multi-racial, and 0.3% Asian American or Pacific
Islander (1.2% of the sample declined to answer or selected “other”). The median age was
44 years, with 71% reporting 12+ years of education, and 42% currently married. Retention
rate did not differ significantly between treatment conditions. Within treatment, 94%
completed all drinking data, while one year post treatment 82.3% provided complete
drinking data.

Procedures
All trial procedures were approved by institutional review boards at the 11 COMBINE trial
sites. Eligible participants provided informed consent, completed baseline assessment, and
were randomly allocated to one of nine 16-week treatment conditions. Four conditions
included a Medical Management (MM) intervention and prescription of Naltrexone,
Acamprosate, Naltrexone + Acamprosate, and Placebo, respectively. A double-blind
approach was followed for trial medications, such that clients and research staff were blind
to medication assignments for the duration of treatment and throughout the one-year post-
treatment assessment period. Four additional conditions paralleled those noted above,
though with provision of the CBI added as follows: Naltrexone + CBI, Acamprosate + CBI,
Naltrexone + Acamprosate + CBI, Placebo + CBI. The ninth treatment condition, CBI only,
was used as a control for potential effects of pill-taking (The COMBINE Study Research
Group, 2003).

Trial enrollees who received study medication were offered nine MM visits occurring at
weeks 0, 1, 2, 4, 6, 8, 10, 12, and 16. The MM visits approximated a primary care approach.
The initial MM visit involved clinician review of client symptoms followed by client receipt
of education about alcohol dependence, recommendation of abstinence, instruction for daily
medication adherence, and encouragement to attend support groups. The MM clinicians and
clients also jointly developed individualized medication adherence plans. Subsequent MM
visits involved review of recent medication adherence and drinking behavior, and revision of
plans to reduce drinking or achieve abstinence as needed. Notably, elements of any specialty
behavioral treatments were excluded from the MM intervention (Ernst et al., 2008).

Trial enrollees assigned to receive the CBI had a maximum of 20 sessions over 16 weeks,
with the number of sessions based on therapist's determination of client need. An innovation
of the CBI was its integration of motivational interviewing, cognitive-behavioral, and
twelve-step facilitation approaches originally developed for Project MATCH (Longabaugh
et al., 2005). Initially, an adaptation of motivational enhancement therapy was provided, and
followed by a functional analysis assessment to determine appropriate CBI content modules.
The nine available modules were: assertiveness training, drink refusal skills training,
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communication skills training, mood management, craving management, mutual support
group facilitation, social/recreational counseling, social support for sobriety, and job finding.
The remainder of the CBI included provision of chosen modules, and maintenance sessions
to review progress.

Measures
A complete list of all instruments and schedule of assessments is included in a prior trial
publication (The COMBINE Study Research Group, 2003). Participant demographics were
recorded by research personnel at baseline, and used in the current report for sample
description and selected covariates (e.g., gender) in analyses. Alcohol dependence severity,
as measured at baseline via the Alcohol Dependence Scale [ADS; (Skinner & Allen, 1982)],
was utilized as an additional covariate in analyses. Relevant instruments include those
assessing therapeutic bond, self-efficacy, drinking frequency, drinking consequences, and
psychiatric functioning.

Therapeutic Bond—The Working Alliance Inventory (Horvath & Greenberg, 1989)
includes paired therapist and client Likert ratings (1=Never, 7=Always) and subscales for
therapeutic bond, goals, and tasks. To reduce assessment burden, COMBINE investigators
titrated assessment of alliance to client-report of the 12-item Bond subscale (Gastfriend et
al., 2005) with subscale scores offering a possible range of 12–84. The instrument was
administered by nonclinical research personnel after an initial treatment session. Trial
participants enrolled in treatment conditions involving both MM and CBI completed
separate forms for MM clinicians and CBI therapists (hereafter differentiated as Bond-MM
and Bond-CBI, respectively). Wording differences between Bond-MM and Bond-CBI
instruments were limited to referral to the MM provider as “clinician” and CBI provider as
“therapist.” The correlation between Bond-MM and Bond-CBI among those completing
both (n = 619) was r = 0.66 (p < 0.001). Distributions of both measures were similar [Bond-
MM Mean (SD) = 73.76 (9.14), range of 31–84; Bond-CBI Mean (SD) = 72.34 (9.66), range
of 18–84] with negative skew (p < 0.05), and large ceiling effects. Thirteen percent of MM
enrollees and 9% of CBI enrollees reported the highest possible level of therapeutic bond (a
score of 84). Internal consistency was acceptable (Cronbach α = 0.85 in both Bond-MM and
Bond-CBI). Most trial participants (89.9% of CBI and 93.8% of MM) completed this
instrument by the 4th treatment week and timing of completion was unrelated to subscale
score (Bond-MM: r = −0.05, p = 0.10; Bond-CBI: r = −0.003, p = 0.94).

Self-efficacy—The Alcohol Abstinence Self-Efficacy scale (DiClemente et al., 1994)
determined client confidence to abstain from alcohol in high-risk situations via self-report
ratings on a 5-point scale (1=Not at all, 5=Extremely) encompassing subscales of negative
affect, positive/social, physical concerns, and withdrawal/urges. This report focuses on
assessments of self-efficacy conducted at baseline and at treatment conclusion (week 16). In
this sample, confidence subscale scores exhibited excellent internal consistency (average
Cronbach α = 0.97).

Drinking Frequency—Drinking frequency was calculated as the percentage of drinking
days in the prior month Drinking frequency at baseline and at one-year post-treatment was
calculated from Form-90 interviews (Miller & Del Boca, 1994), which gather information
over a 90-day interval via a calendar method. Numerous studies have found Form 90 to be a
highly reliable instrument (Tonigan et al., 1997). Further, COMBINE drinking reports were
biologically verified (Anton et al., 2006). Drinking frequency during treatment was derived
via the Timeline Follow-Back (Sobell & Sobell, 1995) using a calendar method whereby
standard drinks on each day during treatment were assessed. In the current study, early-
treatment percent drinking days (estimated by dividing the total number of drinking days
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during the second treatment month by 30) were included as a measure of early treatment
response.

Drinking Consequences—The Drinker Inventory of Consequences (DrInC; (Miller et
al., 1995) assessed consequences experienced as a result of drinking. Clients reported on a
4-point scale (0 = never, 3 = daily) the frequency of 45 drinking consequences. At both
assessment points, DrInC scores were categorized as: (1) few or no consequences (DrInC
score < 10), (2) medium consequences (DrInC score greater than or equal to 10 and less than
40), and (3) high consequences (DrInC score greater than or equal to 40). This
categorization was based on the distribution of DrInC scores, and prior mixture analyses of
the instrument (Wu & Witkiewitz, 2008). Internal consistency of DrInC in this sample was
adequate (Cronbach α = 0.93). The current report includes analyses of DrInC data collected
at baseline and one-year post-treatment.

Psychiatric Functioning—The 53-item Brief Symptom Inventory (BSI; (Derogatis,
1993) assessed self-reported psychiatric symptomatology (e.g., depression, anxiety,
somatization, psychoticism) via ratings on a 5-point scale (0 = Not at all, 4 = Extremely).
The BSI Global Severity Index provides a broad measure of psychiatric functioning, and
internal consistency of this index was excellent in the COMBINE sample (Cronbach α =
0.97). The current report includes analyses of BSI data collected at baseline and one-year
post-treatment.

Statistical Analyses
All models, described below, were estimated using Mplus version 5.21 (Muthen & Muthen,
2007). Considering the complex sampling design in the COMBINE study (participants
recruited from 11 sites), all parameters were estimated using a weighted maximum
likelihood function and all standard errors were computed using a sandwich estimator1 (the
MLR estimator in Mplus for maximum likelihood estimation with robust standard errors).
This method provides the estimated variance-covariance matrix for the available data and
therefore all available data were included in the models. Maximum likelihood is a favored
method for estimation when the dataset contains missing information, assuming it is missing
at random (Schafer & Graham, 2002). Attrition analyses revealed no significant differences
on any study variables between those with missing data and those with complete data.

The path model shown in Figure 1 was used to examine direct associations between the
predictor, proposed mediator, and outcomes. Three sets of models were estimated to account
for the different treatment conditions in the COMBINE study. The first set of models
included those individuals (n = 607) in the MM conditions who only completed the Bond-
MM (they did not receive CBI). The second set of models included those individuals who
received MM and CBI (n = 619), these individuals completed both the Bond-MM and Bond-
CBI. Treatment medication conditions within the MM-only and the MM+CBI groups were
further evaluated by including medication conditions as dummy-coded covariates in the first
two sets of models. The final set of models included those individuals in the CBI-only
condition (n = 157). The independent variables were the appropriate version(s) of the Bond
scale, and early treatment response, as measured by percent drinking days during the second
month of treatment. The proposed mediator was self-efficacy change, which incorporates its
assessment at baseline and immediately following treatment. The three outcome domains
were drinking frequency, drinking consequences, and psychiatric functioning—all assessed
one year after treatment conclusion. Path analyses controlled for baseline levels of each of
these outcomes, as well as medication treatment conditions in the set of MM models. Initial
model testing with attendance at CBI and MM sessions as an additional covariate were also
conducted to determine whether attendance could explain associations between therapeutic
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bond and self-efficacy change or outcomes. These preliminary models indicated that
attendance predicted Bond-CBI and Bond-MM scores (p < 0.05), but was unrelated to both
self-efficacy change and one-year treatment outcomes (all p > 0.20). Given these results and
the attendance-by-treatment condition confound, we chose not to include attendance as a
covariate in the final models presented below.

Latent difference score models were used to estimate changes in self-efficacy from baseline
to the end of treatment. The latent difference score separates true score variance and
measurement error in calculating change between observed variables across repeated
measures (McArdle & Hamagami, 2001) using a latent variable model, rather than an
observed change score as reliability and validity of both observed and residualized change
scores have been questioned (Cronbach & Furby, 1970). The latent difference score was
estimated by partitioning the observed scores at each time-point into true score and error:

and

(1)

where SEbaseline and SEpost-treatment are the observed scores for an individual at baseline and
the end of treatment, respectively. The observed scores are defined by the true score at each
time point (sebaseline and sebaseline) and measurement error at each time point (ebaseline and
epost-treatment). The latent difference score (LDS) is then calculated by taking the difference
in true scores:

(2)

Therapeutic bond and early-treatment percent drinking days were next incorporated as
predictors of the latent self-efficacy difference score given by Equation 2. Gender and
alcohol dependence scores were included as covariates given prior research identifying
significant interactions between self-efficacy and both gender and alcohol dependence
symptoms in the prediction of treatment outcomes (Greenfield et al., 2000; Sitharthan et al.,
2003).

Mediation analyses were then conducted to determine whether the latent self-efficacy
difference score mediated associations between therapeutic bond and post-treatment
outcomes (drinking frequency, drinking consequences, and psychiatric functioning).
Mediation analyses were conducted using the product of coefficients method (MacKinnon et
al., 2002). This method involves multiplication of regression coefficients for regression of
the mediator on the independent variable (a-path) and for regression of the outcome on the
mediator (b-path) with the independent variable included in the model (c-path), and with a*b
considered the mediated effect. As shown in Figure 1, the mediator was the latent self-
efficacy difference score, the independent variables were bond, early-treatment percent
drinking days, medication condition (for the MM models), gender and alcohol dependence,
and the outcomes were drinking frequency, drinking consequences, and psychiatric
functioning. Mediation models were tested separately for each outcome. Effect sizes, in the
form of squared-partial correlation coefficients, were estimated for all paths in significant
mediation effects (MacKinnon, 2008). The mediation effects were estimated in Mplus using
a maximum likelihood estimator to obtain confidence intervals for the indirect effect.
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The fit of all models was evaluated by χ2 values, the Root Mean Square Error of
Approximation [RMSEA; (Browne & Cudeck, 1993)], and the Comparative Fit Index [CFI;
(Bentler, 1990)]. Models with non-significant χ2, RMSEA less than 0.06 and CFI greater
than 0.95 were considered a good fit to the observed data (Hu & Bentler, 1999) and models
with significant χ2, RMSEA less than 0.08 and CFI greater than 0.90 were considered a
reasonable fit.

Results
Descriptive Analyses

Correlations between primary study measures and descriptive statistics, shown in Table 1,
indicate that baseline self-efficacy was inversely correlated with outcome measures at
baseline. Therapeutic bond, with CBI therapists (below the diagonal) and MM clinicians
(above the diagonal), was not associated with baseline self-efficacy, but was significantly
correlated with early-treatment percent drinking days, post-treatment self-efficacy and was
inversely related to each of the outcome measures at follow-up. Post-treatment self-efficacy
was also significantly inversely related to mid-treatment percent drinking days and all
follow-up outcome measures.

Path Analysis
The first aim of this study was to examine associations between therapeutic bond, early-
treatment drinking, post-treatment self-efficacy, and outcomes at follow-up, while
controlling for baseline levels of all outcome measures, and associations between outcome
measures at baseline and follow-up. As described above, three sets of models were estimated
for each outcome: one set of models was estimated for those who completed the bond
measure for their MM clinician (MM only), one set of models for those who completed the
bond measure for their MM clinician and CBI therapist (MM+CBI), and one set of models
for those who completed the bond measure for their CBI therapist (CBI only). All estimated
path models provided a reasonable fit to the observed data based on CFIs above 0.92 and
RMSEA below 0.08.

Latent Difference Score models
The unconditional latent difference score model of self-efficacy from baseline to post-
treatment was identified with the following model constraints: the effect of post-treatment
self-efficacy regressed on baseline self-efficacy was constrained to 1.0, the difference score
by self-efficacy at post-treatment effect was constrained to 1.0, and the mean and variance
of post-treatment self-efficacy was constrained to 0.0. The regression equation for the latent
difference score model can be written as:

(3)

where the intercept (3.02) is the average self-efficacy score across time, the regression
coefficient (B (SE) −0.80 (0.06), p < 0.001) indicates a significant increase in self-efficacy
over time (Mean SEbaseline = 2.61 (SD=0.74), Mean SEpost-treatment = 3.54 (SD=0.90)), and
there is residual variance in the LDS (eLDS = 0.79). The significant increase in self-efficacy
was evident in all sets of models: MM-only (Mean SEchange = 0.85 (SD=1.05)), MM+CBI
(Mean SEchange = 0.98 (SD=1.06)), and CBI-only (Mean SEchange = 0.66 (SD=1.10). Post-
hoc between group analyses indicated that self-efficacy change was significantly greater in
the MM+CBI condition, in comparison to the MM-only and CBI-only conditions (F (2,
1091) = 4.94, p < 0.01).
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Second, conditional models with the latent self-efficacy difference score regressed on early-
treatment % drinking days, and bond for MM-only, MM+CBI, and CBI-only were
estimated. Specific medication conditions, for MM-only and MM+CBI models, were
included to control for differences among the corresponding sets of treatment conditions.
Finally, alcohol dependence scores and gender were included to control for baseline sample
characteristics. Early-treatment drinking was significantly related to the latent self-efficacy
difference score in all three models (all p < 0.001), such that significant increases in self-
efficacy from baseline to post-treatment was associated with lesser drinking frequency early
in treatment. Baseline alcohol dependence scale scores were significantly associated with
the latent self-efficacy difference score in the MM-only and MM+CBI models (MM-only:
B(SE) = −0.02 (0.005), p < 0.001; MM+CBI: B(SE) = −0.02 (0.007), p = 0.005), but not in
the CBI-only model (B (SE) = −0.004 (0.01), p = 0.76). Finally, bond scores were
significantly associated with the self-efficacy difference score in the MM only and CBI only
models (MM-only: B (SE) = 0.01 (0.004), p = 0.01; CBI-only: B(SE) = 0.03 (0.005), p <
0.05), such that significant increases in self-efficacy from baseline to post-treatment were
predicted by higher bond scores. Gender was unrelated to the latent self-efficacy difference
in all models (all p < 0.25). All three models explained 48% of the variance in the latent
self-efficacy difference score.

Mediation Analyses
The final model, shown as Figure 1, examined whether latent change in self-efficacy
mediated relations between bond and one-year outcomes. Significant mediation was
determined by estimating 95% confidence intervals of the mediated effect (where 0.00
included in the interval would indicate non-significant mediation). Standardized regression
coefficients for all models and all paths are provided in Table 2. The a-paths (first two rows
of the table) provide respective estimates of the associations between the Bond-MM/Bond-
CBI scores and latent change in self-efficacy from baseline to immediately following
treatment. Across all sets of models the association between bond scores and self-efficacy
change was strongest for the CBI-only condition (β's range from 0.21–0.23, all p < 0.01).
The association between Bond-CBI and self-efficacy change in the CBI+MM conditions
was non-significant. Across outcomes, the association between Bond-MM and self-efficacy
change did not exceed β = 0.08. The b-path, which was the association between self-efficacy
change and outcomes, was large and significant (all p < 0.01) for all sets of models, with
regression coefficients ranging from β = −0.11 (self-efficacy predicting drinking frequency
in the CBI+MM model) to β = −0.30 (self-efficacy predicting drinking frequency in the
CBI-only model).

The a1*b path provided the test of whether the latent change in self-efficacy significantly
mediated the relation between bond and outcomes, with all other covariates (shown in
Figure 1) included in the model. Across outcomes, self-efficacy change significantly
mediated the association between Bond-CBI and outcomes in the CBI-only condition
[(drinking frequency (95% CI: −0.06 - −0.01); drinking consequences (95% CI: −0.20 -
−0.02); and BSI-Global severity: 95% CI: −0.12 - −0.01)]. Squared partial correlation
coefficients for the associations between therapeutic bond, self-efficacy, and outcomes,
controlling for baseline levels, indicated small effects (0.09 for the association between
therapeutic bond and self-efficacy change, ranging from 0.003 to 0.04 for the association
between therapeutic bond and outcomes, and ranging from 0.11 to 0.17 for the association
between self-efficacy change and post-treatment outcomes).

Self-efficacy change did not significantly mediate the associations between Bond-MM or
Bond-CBI and outcomes in the MM-only or MM+CBI conditions (all indirect effects: p >
0.10). Squared partial correlation coefficients for the associations between therapeutic bond
(MM and CBI), self-efficacy, and outcomes, controlling for baseline levels, indicated small
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effects (0.005 and 0.009 for respective associations of Bond-MM and Bond-CBI with self-
efficacy change, ranging from 0.003 to 0.02 for associations of bond with outcomes and
ranging from 0.03 to 0.08 for associations of self-efficacy growth with outcomes).

Discussion
This report describes findings of a secondary analysis project utilizing data from a multi-site
trial testing combination therapies for alcohol dependence (The COMBINE Study Research
Group, 2003). Initial analyses were consistent with prior alcohol treatment research in that
self-efficacy significantly increased during treatment (Finney et al., 1998), and the provider-
client bond predicted one-year outcomes in drinking frequency, drinking consequences, and
psychiatric functioning, (Barber et al., 1999; Barber et al., 2001). Mediation analyses using
the product-of-coefficients approach indicated self-efficacy change during treatment
significantly mediated associations between the therapeutic bond with the CBI therapist and
one-year outcomes in the CBI-only condition, but did not significantly mediate bond-
outcome associations among trial enrollees receiving medication (active or placebo), with or
without CBI. Effect sizes were small, but indicate that variance in bond-outcome
associations was partially mediated by self-efficacy change, with larger effects among those
receiving CBI and no pills (or MM).

Study findings should be interpreted in a larger context of potential influences of alcohol
treatment outcomes. A reliable finding in the current analyses was the prediction of one-year
drinking outcome by early treatment drinking, which is consistent with a recent study
(Charney et al., 2010). Admittedly, this appears a much more robust predictor than either
therapeutic bond or self-efficacy change. Even so, bond predicted a range of one-year
outcomes and—in models controlling for early treatment drinking—self-efficacy change
partially mediated each of these associations among CBI-only trial participants. Thus, self-
efficacy change accounted for unique variance in bond-outcome associations above and
beyond that due to early treatment drinking, which adds to a rather equivocal extant
literature concerning correlates of the therapeutic bond in delivery of behavioral approaches
for substance misuse (Meier et al., 2005). Notably, the current mediation model is consistent
with findings of recent analyses of Project MATCH (Ilgen et al., 2006b) as well as a
behavioral intervention for cardiac rehabilitation (Burns & Evon, 2007).

Though mediation effects were consistent across outcome domains in the CBI-only
condition, these were not replicated among those receiving study medications and
medication management (MM). That clients' perceived bond with MM clinicians was
reliably associated with distal outcomes, whether delivered alone or in conjunction with
CBI, is consistent with other recent alcohol treatment literature (Dundon et al., 2008).
Notably, greater mean change in self-efficacy was observed among trial participants
receiving MM than those receiving CBI exclusively. Thus, it appears some of the influences
related to self-efficacy change in these respective pharmacological and behavioral treatment
approaches differ. It may be that those receiving trial medications perceived them as
effective, and were apt to attribute behavioral successes to these medications rather than
other aspects of their treatment provision (Toneatto et al., 1992). Clients who exclusively
received CBI were absent a medication attribution, but also participated in a high-contact
(up to 20 sessions over 16 weeks) CBI with interventionists trained in approaches that draw
heavily on the building of client self-efficacy. Whether these aspects of the CBI help explain
the observed mediation is difficult to know in the absence of access to practitioner fidelity
data for this trial. This represents a potential avenue for future analyses by COMBINE
investigators with access to the noted data.
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It is important to differentiate statistical mediation from the specification of a causal
mechanism of behavior change (Karno, 2007). The former signifies the meeting of a set of
statistical conditions, and does not alone imply causality (Kraemer et al., 2002; MacKinnon
et al., 2002). The latter, because it does suggest that the mechanism causes change in
behavior, is a more extensive undertaking. Kazdin and Nock (2003, 2007) offer a framework
for specifying mechanisms of behavior change that additionally includes tests of specificity,
gradient, temporal sequence, experimental manipulation, and replication. The current study
identified associations between therapeutic bond and one-year outcomes in treatments for
alcohol dependence, and that—for trial participants exclusively receiving CBI—self-
efficacy change partially accounted for these bond-outcome associations. This does not
imply that a greater level of self-efficacy change causes or is caused by a strong bond, or
that either construct causes better eventual treatment outcomes. Nor does it preclude the
possibility that other constructs may similarly influence these variables. The current
statistical mediation findings may be useful in spurring future research wherein self-efficacy
change is put to additional tests in the context of behavioral treatment trials to better address
Kazdin and Nock's (2003) aforementioned, remaining criteria.

This study is not without limitations. As a secondary analysis of COMBINE trial data, it is
bound by methodological caveats of the original trial. As noted by Anton and colleagues
(2006), these include limited treatment duration (i.e., 16 weeks) for a chronic illness with
high relapse potential, exclusion of persons with substantial comorbid psychiatric difficulty,
and assessment burden. Among other concerns is reliance on retrospective self-reports of
drinking frequency and consequences, though notably biological verification of COMBINE
drinking reports was found (Anton et al., 2006). Relatedly, the impact of therapeutic bond
on the reliability of such self-report outcome assessments is unknown. A further concern
relates to timing of assessment for some constructs. Concern for participant burden in this
multi-site trial led to instrument pruning to those measuring key constructs, administered at
salient points for detecting potential change. Consequently, the trajectory of self-efficacy
growth during treatment, for instance, is unknown. Given current findings, future research
may more closely examine this trajectory during the provision of treatments for alcohol
dependence, and explore if self-efficacy growth relates to temporal change in other
constructs (e.g., bond).

Noted caveats notwithstanding, the current study extends understanding of influences that
contribute to effective treatments for alcohol dependence. Findings are consistent with
extant research insofar as: 1) significant self-efficacy change occurred during
pharmacological and behavioral treatments (Finney et al., 1998), 2) client perception of the
therapeutic bond predicted one-year treatment drinking and psychiatric outcomes (Barber et
al., 1999), and 3) self-efficacy change partially mediated these bond-outcome associations
among those exclusively receiving a tailored behavior intervention (Burns & Evon, 2007;
Ilgen et al., 2006b). While findings are modest and should be interpreted with both caution
and the suggested caveats, they add to our understanding of the inner-workings of effective
treatment approaches for alcohol dependence. Through further study, we may improve
clinical practice with alcohol-dependent clientele.
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Figure 1.
Mediation model. SE= latent self-efficacy, as indicated by observed Alcohol Abstinence
Self-Efficacy Scale (AASE) scores; WAI = Working Alliance Inventory – client report; MM
= Medication Management conditions; CBI = Combined Behavioral Intervention conditions;
SE Change = latent self-efficacy difference score; Regression paths for mediation models
indicated by italics.

Hartzler et al. Page 15

Psychol Addict Behav. Author manuscript; available in PMC 2012 June 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Hartzler et al. Page 16

Ta
bl

e 
1

C
or

re
la

tio
ns

 b
et

w
ee

n 
Pr

im
ar

y 
St

ud
y 

V
ar

ia
bl

es

1
2

3
4

5
6

7
8

9
10

M
M

 M
ea

n 
(S

D
)

1.
 B

as
el

in
e 

Se
lf-

Ef
fic

ac
y

1.
00

−
.0
3

−
.0
9*

−
.2
2*

.0
8

.2
4*

−
.1
1*

−
.0
8

−
.0
9

−
.1
6*

2.
6 

(.7
)

2.
 B

as
el

in
e 

%
 D

rin
ki

ng
 D

ay
s

−
.0
5

1.
00

−
.0
5

−
.0
05

−
.1
4*

−
.0
3

−
.1
3*

.2
6*

−
.0
4

−
.0
6

74
 (2

4)

3.
 B

as
el

in
e 

D
rI

nC
 S

co
re

−
.2
0*

−
.1
0*

1.
00

.4
5*

−
.0
3

−
.1
0*

−
.0
9*

−
.1
5*

.2
8*

.2
1*

49
 (2

1)

4.
 B

as
el

in
e 

B
SI

 G
lo

ba
l I

nd
ex

−
.2
5*

−
.0
6

.4
9*

1.
00

−
.1
0*

−
.2
0*

.0
2

−
.0
3

.2
6*

.4
9*

60
 (1

1)

5.
 W

or
ki

ng
 A

lli
an

ce
.0

7
−
.0
1

.0
1

−
.1
1*

1.
00

.2
1*

−
.1
9*

−
.0
9

−
.1
8*

−
.1
9*

74
 (9

)

6.
 P

os
t-t

re
at

m
en

t S
el

f-
Ef

fic
ac

y
.1

5*
−
.0
2

−
.1
7*

−
.2
0*

.1
0*

1.
00

−
.4
3*

−
.3
6*

−
.4
2*

−
.4
4*

3.
4 

(.9
)

7.
 E

ar
ly

-tr
ea

tm
en

t %
 D

rin
ki

ng
 D

ay
s

−
.0
7

.2
5*

−
.0
5

.0
2

−
.0
9*

−
.3
8*

1.
00

.5
3*

.3
8*

.2
7*

25
 (3

2)

8.
 F

ol
lo

w
-u

p 
%

 D
rin

ki
ng

 D
ay

s
.0

2
.2

5*
−
.1
2*

−
.0
1

−
.1
5*

−
.3
2*

.5
1*

1.
00

.5
1*

.3
5*

38
 (3

7)

9.
 F

ol
lo

w
-u

p 
D

rI
nC

 S
co

re
−
.0
7

−
.0
5

.3
7*

.2
5*

−
.1
5*

−
.4
6*

.2
8*

.4
3*

1.
00

.6
7*

20
 (2

1)

10
. F

ol
lo

w
-u

p 
B

SI
 G

lo
ba

l I
nd

ex
−
.0
8

−
.0
2

.3
1*

.5
1*

−
.1
8*

−
.4
2*

.1
8*

.2
7*

.6
8*

1.
00

51
 (1

3)

C
B

I c
on

di
tio

ns
 M

ea
n 

(S
D

)
2.

6(
.7

)
75

(2
6)

47
(2

0)
60

(1
1)

72
(9

)
3.

5(
.9

)
26

(3
2)

37
(3

8)
20

(2
2)

53
(1

3)

N
ot

es
. C

or
re

la
tio

ns
 fo

r t
he

 C
B

I C
on

di
tio

ns
 a

re
 p

re
se

nt
ed

 b
el

ow
 th

e 
di

ag
on

al
, w

he
re

as
 th

os
e 

fo
r t

he
M

M
 C

on
di

tio
ns

 a
re

 a
bo

ve
 th

e 
di

ag
on

al
; D

rI
nC

 =
 D

rin
ke

r I
nv

en
to

ry
 o

f C
on

se
qu

en
ce

s;
 B

SI
 =

 B
rie

f
Sy

m
pt

om
 In

ve
nt

or
y;

 P
os

t-t
re

at
m

en
t a

ss
es

sm
en

t r
ef

er
s t

o 
th

at
 o

cc
ur

rin
g 

at
 e

nd
 o

f t
re

at
m

en
t, 

fo
llo

w
-u

p 
as

se
ss

m
en

t c
or

re
sp

on
ds

 to
 th

at
 o

cc
ur

rin
g 

on
e 

ye
ar

 fo
llo

w
in

g 
tre

at
m

en
t;

* p<
0.

05
.

Psychol Addict Behav. Author manuscript; available in PMC 2012 June 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Hartzler et al. Page 17

Ta
bl

e 
2

St
an

da
rd

iz
ed

 R
eg

re
ss

io
n 

Es
tim

at
es

 (β
) f

or
 P

at
h 

M
od

el
s p

re
di

ct
in

g 
O

ut
co

m
es

 O
ne

 Y
ea

r A
fte

r T
re

at
m

en
t

D
ri

nk
in

g 
fr

eq
ue

nc
y

D
ri

nk
in

g 
co

ns
eq

ue
nc

es
Ps

yc
hi

at
ri

c 
fu

nc
tio

ni
ng

Pa
th

s
M

M
 o

nl
y

C
B

I+
M

M
C

B
I o

nl
y

M
M

 o
nl

y
C

B
I+

M
M

C
B

I o
nl

y
M

M
 o

nl
y

C
B

I+
M

M
C

B
I o

nl
y

a 1
:W

A
I-

M
M
→

SE
 c

ha
ng

e
0.

08
*

0.
06

--
0.

08
*

0.
06

*
--

0.
08

**
0.

06
--

a 2
:W

A
I-

C
B

I→
SE

 c
ha

ng
e

--
−
0.
03

0.
21

**
--

−
0.
04

0.
23

**
--

−
0.
03

0.
22

**

b:
SE

 Δ
 →

O
ut

co
m

e
−
0.
14

**
−
0.
11

**
−
0.
30

**
−
0.
18

**
−
0.
28

**
−
0.
18

*
−
0.
19

**
−
0.
25

**
−
0.
20

*

c′:
W

A
I-

M
M
→

O
ut

co
m

e
0.

00
2

−
0.
01

--
−
0.
12

**
−
0.
09

*
--

−
0.
11

*
−
0.
05

--

c′:
W

A
I-

C
B

I→
O

ut
co

m
e

--
−
0.
07

−
0.
03

--
−
0.
05

0.
04

--
−
0.
06

0.
02

a 1
*b

W
A

I-
M

M
 in

di
re

ct
−
0.
01

−
0.
00
6

--
−
0.
01

−
0.
02

--
−
0.
02

−
0.
02

--

a 2
*b

W
A

I-
C

B
I i

nd
ire

ct
--

0.
00

3
−
0.
06

*
--

0.
01

−
0.
04

*
--

0.
01

−
0.
04

*

G
en

de
r→

O
ut

co
m

e
−
0.
03

−
0.
02

−
0.
07

0.
05

0.
01

0.
01

0.
04

−
0.
02

−
0.
00
1

A
D

S→
O

ut
co

m
e

−
0.
15

**
−
0.
10

**
−
0.
18

0.
12

**
0.

06
0.

01
0.

16
**

0.
05

0.
17

A
ca

m
p.
→

O
ut

co
m

e
0.

04
−
0.
01

--
0.

03
0.

03
--

−
0.
02

0.
00

4
--

N
al

tre
x.
→

O
ut

co
m

e
−
0.
00
1

−
0.
06

*
--

0.
00

2
−
0.
09

**
--

0.
00

−
0.
08

--

Ea
rly

-P
D

D
→

SE
 c

ha
ng

e
−
0.
42

**
−
0.
34

**
−
0.
36

**
−
0.
43

**
−
0.
34

**
−
0.
38

**
−
0.
44

**
−
0.
34

**
−
0.
38

**

Ea
rly

-P
D

D
→

O
ut

co
m

e
0.

47
**

0.
47

**
0.

35
**

0.
21

**
0.

06
0.

25
**

0.
34

**
0.

23
**

0.
32

**

N
ot

e.

SE
 c

ha
ng

e 
= 

se
lf-

ef
fic

ac
y 

la
te

nt
 d

iff
er

en
ce

 sc
or

e;
 W

A
I =

 W
or

ki
ng

 A
lli

an
ce

 In
ve

nt
or

y;
 M

M
 =

 M
ed

ic
at

io
n 

M
an

ag
em

en
t g

ro
up

s;
 C

B
I =

 C
om

bi
ne

d 
B

eh
av

io
ra

l I
nt

er
ve

nt
io

n 
gr

ou
ps

; A
D

S 
= 

al
co

ho
l

de
pe

nd
en

ce
 sc

al
e;

 A
ca

m
p.

 =
 a

ca
m

pr
os

at
e 

co
nd

iti
on

s;
 N

al
tre

x.
 =

 n
al

tre
xo

ne
 c

on
di

tio
ns

; E
ar

ly
-P

D
D

 =
 e

ar
ly

-tr
ea

tm
en

t %
 d

rin
ki

ng
 d

ay
s

* p<
0.

05
;

**
p<

0.
01

.

Psychol Addict Behav. Author manuscript; available in PMC 2012 June 1.


