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Abstract
Background—Improving clinicians' interest, confidence, and commitment in using evidence-
based treatment (EBT) is often an aim of training clinicians in EBT. However, the degree to which
these areas actually improve through training and what their relationship is to treatment integrity is
unknown.

Method—Using data from a multi-site study (Martino et al., 2010) comparing three methods of
clinician training in motivational interviewing (MI), changes in interest, confidence, and
commitment over time and their relationship to MI adherence and competence were assessed
using mixed-effects regression models. Individual patterns of change were examined through
cluster analysis.

Results—Interest, confidence, and commitment declined over time across training conditions
with two distinct patterns: 76% clinicians largely maintained strong interest in MI over time with
only slight decreases in confidence and commitment (the “maintainers”), while 24% began with
lower initial interest, confidence, and commitment, which subsequently declined over time (the
“decliners”). Interest and commitment were not associated with MI adherence and competence;
confidence was associated with increased competence in the use of advanced MI strategies.
However, decliners demonstrated greater use of MI-inconsistent techniques than maintainers
overall (d = 0.28).

Conclusions—Training in MI may have an unintended consequence of diminishing clinicians'
interest, confidence, or commitment in using MI in practice. While attitudinal variables in this
study show mixed relationships to MI integrity, they may have some utility in identifying less
enthusiastic participants, better preparing them for training, or tailoring training approaches to
meet individual training needs.
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1. INTRODUCTION
The capacity of clinicians to learn and use evidence-based treatments (EBT) might be
affected by their enthusiasm or attitude toward the EBT in which they are being trained
(Damschroder and Hagedorn, 2011). Enthusiasm, as demonstrated by the clinician's self-
reported interest, confidence, and commitment in using EBT, could influence the extent to
which they are able to deliver the treatment with integrity, namely with sufficient adherence
(use of therapeutic strategies consistent with the targeted treatment and minimization of
interventions that would undermine its implementation) and competence (the skill or quality
of implementation; Waltz et al., 1993). Examining the effect of training on attitudinal
variables is considered a key component in training evaluation research (Damschroder and
Hagedorn, 2011; Fixsen et al., 2005; Simpson, 2009). In this study, we examine the effect of
training on clinicians' interest, confidence, and commitment in using motivational
interviewing (MI; Miller and Rollnick, 2012) to help clients change substance abuse and
examine the relationship of these attitudinal variables to the clinicians' MI adherence and
competence.

Rogers (2003) described a process by which individuals adopt new interventions, beginning
with increased knowledge of the intervention and then using this knowledge to form a
favorable or unfavorable attitude toward the intervention. As most clinician training efforts
include the presentation of theoretical knowledge about the EBT (MI: Madson et al., 2009;
other EBT: Rakovshik and Manus, 2010), clinicians may then be expected to form attitudes
about the EBT as they learn more about it. Studies that have examined changes in clinician
interest, confidence, and commitment in using EBT after training have had largely positive
results, with significant increases in clinician self-reported interest (Martino et al., 2007),
confidence and commitment in using MI (Martino et al., 2007; Miller and Mount, 2001;
Shafer et al., 2004) and other EBT (Dimeff et al., 2009; Jacobson et al., 2012). However,
Miller and Mount (2001) found decreased interest in learning MI after training; participants
indicated they felt they had learned the skills and no longer needed further training.

While self-reported interest, confidence, and commitment may change with EBT training,
they may not correspond well to observer ratings of clinicians' abilities to deliver the EBT
with integrity (Miller et al., 2006). For example, clinician's self-rated proficiency in MI has
shown weak or nonsignificant correlations to observer-rated measures of MI integrity
(Miller and Mount, 2001; Miller et al., 2004; Shafer et al., 2004). Similarly, more detailed
self-rating treatment integrity checklists completed by clinicians after an EBT session show
poor correspondence to independent observer-rated fidelity measures of the same session
(Carroll et al., 1998; Hartzler et al., 2007; Martino et al., 2009). Possibly, self-reported
attitudinal variables such as interest, confidence, and commitment in using an EBT may
change during training with little relationship to clinicians' EBT proficiency.

Alternatively, attitudinal variables may be related to clinicians' abilities to benefit from
training (Ball et al., 2002; Miller et al., 2006). For example, McGovern and colleagues
(2004) found that clinicians who endorsed a disease model of addiction as their primary
orientation were more likely than clinicians who did not have this allegiance to use a twelve-
step facilitation approach and less likely to use MI, cognitive behavioral therapy, or
behavioral couples counseling. Similarly, Baer and colleagues (2009) and Sholomskas and
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colleagues (2005) found that clinicians who endorsed greater disease model beliefs about
treatment showed fewer gains in MI and cognitive behavioral therapy skills, respectively,
although Miller and colleagues (2004) did not find that clinician attitudinal variables
affected MI training outcomes.

This study examines changes in clinicians' interest in learning, confidence in their ability,
and commitment to using MI in clinical practice, using data from a multi-site trial
comparing strategies for training community substance abuse clinicians in MI (Martino et
al., 2010). We hypothesized that clinician interest, confidence, and commitment in using MI
would increase during training, and that gains would be maintained at follow-up. Next, we
examined the associations of these variables with observer-rated clinician MI adherence and
competence in client sessions, including identifying individual patterns of clinician changes
in self-reported MI interest, confidence, and commitment, and the manner in which these
patterns might influence their use of this treatment approach.

2. METHOD
2.1 Participants

Ninety-two clinicians from 12 outpatient substance abuse programs in the State of
Connecticut, USA participated in the original study (see Martino et al., 2010 for
demographic details). All participants were required to be employed at least 20 hours per
week, treat English-speaking substance-using clients, agree to provide audiotaped client
sessions that demonstrated their MI integrity at each assessment time point, and provide
written informed consent as approved by the Yale University School of Medicine Human
Investigation Committee. Of the 92 participants, 91 (99%) provided ratings of interest,
confidence, and commitment for at least two assessment points and provided the data for the
present report. Retention rates were good, with 82% participants providing data at 12-week
follow-up. Sample sizes per time points were: baseline = 91; post-workshop = 91; post-
supervision = 84; and 12-week follow-up = 75. Collection of audiotaped sessions varied
(73% – 96%) depending on clinician compliance, operator error, and equipment failure, with
a total of 25 missing audiotaped sessions across time points.

2.2. Procedures
2.2.1. Training Conditions—Details about the original study's aims, methods, and results
have been published previously (Martino et al., 2010). Treatment programs were randomly
assigned to one of three training conditions: 1) self-study in which clinicians only received
training materials; 2) expert in which clinicians received a 15-hour workshop and three
monthly supervision sessions from an expert in MI; and 3) train-the-trainer in which
clinicians received the workshop and supervision training from program-based trainers
prepared by the MI expert. Clinicians received the training strategy to which their program
had been randomly assigned (self-study = 30; expert-led = 32; train-the-trainer = 29).

2.2.2. Audiotaped Sessions—Clinicians audiotaped 40-minute sessions in which they
conducted MI with clients who had substance use problems. Clinicians, not research staff,
selected clients based on clinical judgment of the suitability of substituting MI for their
routine practice and the client's willingness to be audiotaped (signed consent obtained). Prior
to the session, a research assistant gave the clinician written instructions that asked the
clinician to motivate the selected client to change his or her substance use. Recorded client
sessions were obtained at baseline and within 2 weeks of subsequent assessment time points.

2.2.3. Rater Training—Audiotaped sessions were rated by twelve raters using the
Independent Tape Rater Scale (described below). Raters received approximately 44 hours of
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training in seminars and through practicing rating tapes with expert feedback (see Martino et
al., 2010 for details).

2.2.4. Assessments—All clinicians completed assessments at baseline, post 15-hour
workshop, following the 12-week supervision study phase, and at a 12-week follow-up point
during which study-supported training had ended.

2.3. Measures
2.3.1. Independent Tape Rater Scale (ITRS)—The ITRS (see Martino et al., 2008 for
item descriptions and full psychometric report) assesses community program clinicians'
adherence and competence using MI, strategies inconsistent with MI (e.g., providing
unsolicited advice), and strategies common to drug counseling (e.g., case management). For
each strategy, a 7-point Likert-type scale is used to reflect strategy frequency or
extensiveness (adherence; 1 = not at all, to 7 = extensively) and the skill with which the
strategy is used (competence; 1 = very poor, to 7 = excellent). In a prior study, confirmatory
factor analyses of the ITRS items (Martino et al., 2008) supported a two-factor solution for
MI consistent items reflecting five fundamental MI strategies (e.g., reflective listening) and
five advanced MI strategies (e.g., discussing pros, cons, and ambivalence). The fundamental
and advanced MI items are averaged to yield factor scores representing fundamental
adherence, fundamental competence, advanced adherence, and advanced competence scores.
In addition, for this study five MI-inconsistent adherence item scores (unsolicited advice,
therapeutic authority, direct confrontation, emphasizing total abstinence, asserting disease
concepts of addiction) were averaged to determine the relationship of training outcomes to
this area. Intraclass correlation coefficients (ICC; Shrout and Fleiss, 1979) for the
fundamental and advanced MI strategy adherence and competence scores showed good to
excellent inter-rater reliability (adherence ICC: fundamental = 0.88 and advanced = 0.87;
competence ICC: fundamental = 0.88 and advanced = 0.68) (Cicchetti, 1994). Inter-rater
reliability estimates for the MI-inconsistent adherence score was excellent (ICC = .91).

2.3.2. Clinician Rulers—Clinicians rated their interest, confidence, and commitment in
using MI in clinical practice (0 = not at all, to 10 = extremely). The rulers showed
significant increases (pre-post) in each of these three dimensions in a prior MI training study
(Martino et al., 2007).

2.3.3. Clinician Survey—This baseline survey (Ball et al., 2002) evaluated a broad array
of clinician characteristics (e.g., demographic, educational and professional experiences,
treatment allegiance), including recovery status. Treatment allegiance was assessed by
asking clinicians to rate how well different addiction treatment approaches (e.g., twelve-step
or disease concept; cognitive-behavioral; motivational interviewing) describe their own
approach to treatment, using a 5-point Likert-type scale. Recovery status was assessed by
asking clinicians if they considered themselves to be a person in recovery from drug or
alcohol abuse (yes/no). The Clinician Survey has been used in several other MI trials
documenting clinician characteristics (Ball et al., 2007; Carroll et al., 2006; 2009; Martino et
al., 2011).

2.4. Data Analysis
We used mixed-effects regression models to test the hypotheses that clinician interest,
confidence, and commitment in using MI would increase over time. Separate analyses were
conducted for each self-reported outcome, with time (baseline, post-workshop, post-
supervision, follow-up), training condition (self-study, expert-led, train-the-trainer), and
their interaction entered as fixed factors and clinician as a random factor. Time was entered
as a fixed categorical variable with four assessment time points and an AR1 covariance
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structure, assuming that performance at two adjacent points in time (e.g., baseline to post-
workshop) would be more similar than performance at more distant points in time (e.g.,
baseline to post-supervision). Because the sample size precluded a four-level model (time,
clinician, program site, training condition) that included program site as a factor, analyses
with the effects of time, program site, and their interaction were run without training
condition as a factor to examine the potential effects of program site on interest, confidence,
and commitment.

Next, we examined the relationship of self-reported outcomes to clinician MI performance.
We conducted separate mixed-effects regression models with clinician performance in MI
(fundamental and advanced adherence and competence, MI-inconsistent behavior) as the
outcome and time, training condition, and their interaction as fixed factors and clinician as a
random factor. We then repeated these analyses with the addition of the clinician self-
reported outcomes (interest, confidence, and commitment, each variable centered around its
mean) as fixed-factor covariates, referred to the enhanced model. Chi-squares were
calculated to compare the −2 log likelihood values for the respective basic and enhanced
models. A significant chi-square comparison would indicate that the addition of the
covariates improved the predictive value of the model (Tabachnick and Fidell, 2007).

Finally, we conducted exploratory analyses to identify patterns of individual change in
interest, confidence, and commitment. Scores on interest, confidence, and commitment over
time were subject to hierarchical cluster analysis, using Ward's method to establish initial
clusters and squared Euclidian distance as the similarity measure. Agglomeration
coefficients were evaluated for solutions of two to nine clusters and plotted as recommended
by Morey and colleagues (1983). This method and interpretability were used to determine
the number of clusters. A K-means cluster analysis was conducted using the specified
number of clusters to cross-validate the groups and to allow for the inclusion of clinicians
with missing data points. Cluster stability was tested through chi-square analysis on the
percentage of cases assigned to the same cluster by both procedures. Descriptive analyses on
the groups of clinicians identified through K-means clusters were conducted to examine
clinician characteristics associated with patterns of change. As above, mixed-effects
regression models for fundamental and advanced MI adherence and competence and MI-
inconsistent behavior were repeated with cluster identity as an additional fixed factor in the
model to determine whether a clinician's pattern of change in self-reported outcomes was
associated with MI performance over time.

3. RESULTS
3.1. Change over time

Table 1 displays the overall and respective mean values for interest, confidence, and
commitment for each training condition. Each variable was high at baseline across
conditions (between 8 to 9 out of 10) and significantly declined over time (Figure 1). Table
2 presents mixed-effects models for interest, confidence, and commitment and indicates
change over time for each variable, with no significant differences by training condition.
Analyses examining the potential effects of program site on interest, confidence, and
commitment in relationship to time (available on request from the senior author) showed no
significant site effects, consistent with the finding of a lack of significant site effects on
clinician MI adherence and competence in the main trial (Martino et al., 2010).

3.2. Relationship to MI integrity
We conducted mixed-effects models for each of the five ITRS factors (fundamental and
advanced MI adherence and competence; MI-inconsistent adherence) to evaluate the effects

Decker and Martino Page 5

Drug Alcohol Depend. Author manuscript; available in PMC 2014 October 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



of time, training condition, and their interaction, using a Bonferroni-corrected α of .01 (.
05/5), and then compared each model to the enhanced model incorporating interest,
confidence, and commitment as covariates. Tables of analyses are available on request from
the senior author. With few exceptions, models incorporating and excluding these covariates
were not significantly different from each other, indicating the attitudinal variables were not
significant predictors of MI integrity. However, in the case of advanced MI competence, the
addition of the three covariates significantly improved model fit (Table 3). Confidence
emerged as a significant predictor, with fixed-effect estimates indicating that increased
confidence would be associated with slightly increased competence in the use of advanced
MI strategies (t(253.84) = 3.94, p = .00, β = 0.10, SE β = 0.02, 95% CI = 0.05, 0.14).

3.3. Patterns of individual change in interest, confidence, and commitment
Hierarchical cluster analysis indicated a two-cluster solution. Cluster solutions of three or
greater did not result in substantial reductions in agglomeration coefficients or improved
cluster interpretability. This two-cluster solution was cross-validated with K-means cluster
analysis. The overall agreement across clustering methods was 87% (χ2(1) = 26.34, p < .
001). Two basic patterns emerged: (a) 69 (76%) “maintainers” who maintained strong
interest in learning MI throughout the study and showed only a small decline in confidence
and commitment over time, and (b) 22 (24%) “decliners” who started with lower interest,
confidence, and commitment and declined steadily in each domain over time (see Figure 2).

T-tests and chi-square analyses comparing the two groups showed that the decliners in
comparison to maintainers were more likely to self-identify as being in recovery from a
substance abuse problem, to have spent more years in recovery, and less likely to endorse
allegiance to MI or CBT before receiving training (see Table 4). The two groups did not
differ reliably on any other examined demographic, background, or study-related (e.g., study
completion) variables.

We conducted mixed-effects models for each of the ITRS factors (fundamental and
advanced adherence and competence; MI-inconsistent behavior), with time, training
condition, their interaction, and group (maintainer or decliner) as fixed factors, and clinician
as a random factor. Given these were exploratory analyses, no Bonferroni correction was
used (α = .05). Being a maintainer or decliner was not significantly associated with clinician
ability to deliver MI with fundamental or advanced adherence or competence (all p > .05);
tables of analyses available on request from the senior author. However, there was a
significant group effect for MI-inconsistent adherence (t(85.21) = −2.10, p = .04, β = −0.21,
SE β = 0.10, 95% CI −0.42, −0.01; Table 5). While MI-inconsistent adherence decreased
over time for both maintainers and decliners, a post hoc univariate comparison indicated that
across time points, decliners were likely to demonstrate more frequent MI-inconsistent
behavior (estimated M = 1.97, SE = 0.09) than maintainers (estimated M = 1.76, SE = 0.05;
F(1, 85.21) = 4.40, p = .04, d = 0.28).

4. DISCUSSION
This study examined changes in interest, confidence, and commitment in using MI over time
in which clinicians received different types and intensities of MI training. Unexpectedly,
clinicians' interest, confidence, and commitment declined over time, regardless of receiving
only training materials for self-study or more intensive experiential workshops and follow-
up supervision involving integrity rating-based feedback and coaching from either an expert
or program-based clinician trainer. This apparently negative shift in attitude toward MI as a
result of training bore little relationship to the integrity in which the clinicians used MI with
their clients, with the exception that more clinician confidence in their use of MI was
associated with greater advanced MI strategy competence. Closer examination of the data
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showed that 76% of clinicians maintained their interest in learning MI over time with only
slight decreases in their confidence and commitment in using the approach. Twenty-four
percent, however, began with lower levels of initial interest, confidence, and commitment in
using MI, and they subsequently showed sharp declines in each of these areas as they were
exposed to more training. In addition, this latter group showed greater use of MI-
inconsistent techniques across assessment time points.

Why might have the clinicians' interest in improving their MI skills and confidence and
commitment using MI declined over time across all training conditions? The initial high
mean ratings on all three dimensions might suggest this declination occurred due to a
regression to the mean in a highly motivated, self-selected group of clinicians who
volunteered for a training study. Alternatively, clinicians' experiences applying MI after
studying it themselves or learning it through workshops may have influenced their attitudes
in that they may have realized MI was less compatible with their pre-existing ideas about
addictions treatment than they had expected, or that it was harder to learn MI than they
initially presumed. Miller and Moyers (2006) posited eight stages for sequentially building
critical MI skill sets (e.g., client-centered counseling skills, drawing out client statements
that support change, handling resistance). Clinicians attempting to use MI skills before all
critical skill sets were fully consolidated may have encountered difficulties that fostered
reductions in interest, confidence, and commitment to the intervention.

Despite the overall reductions in interest, confidence, and commitment, clinicians who
received workshop training and supervision demonstrated growing MI adherence and
competence (Martino et al., 2010). Clinicians who felt more confident delivered the
advanced MI strategies (e.g., developing discrepancies, directly eliciting motivation for
change, change planning) in a more skillful, fluid manner, consistent with theory that
confidence or self-efficacy both influences and is influenced by the quality of performance
(Bandura, 1977). However, confidence was unrelated to adherence to fundamental and
advanced MI strategies, similar to most prior research findings (Hartzler et al., 2007; Miller
and Mount, 2001; Miller et al., 2004). Interest and commitment to MI were likewise
unrelated to MI adherence or competence. The main goal of training clinicians in any EBT
is to help them increase their demonstrated ability to perform the treatment and ultimately
improve their clients' outcomes, as indicated by the associations between therapist use of MI
strategies, clients' motivation in session, and clients' subsequent reduction in drinking
(Moyers et al., 2009). The finding that clinicians' interest, confidence, and commitment to
MI were largely independent from their demonstrated use of MI-consistent and MI-
inconsistent strategies suggests these attitudinal variables are distinct from clinicians'
abilities to use MI and should be assessed separately.

Nonetheless, pre-existing clinician characteristics, including attitudes about an EBT, may
influence the demonstration of EBT after training (Carpenter et al., 2012; Henggeler et al.,
2008; Martino et al., 2011). In this study, a substantial minority of clinicians began this
training with lower enthusiasm for MI, and their interest, confidence, and commitment
declined sharply over time. While these clinicians did not differ from the majority group of
“maintainers” in their ability to integrate MI-consistent techniques into their practice, they
demonstrated more MI-inconsistent techniques over time, similar to results obtained by
Miller and Mount (2001) when training probation officers to use MI. The training efforts
used in this study might have increased these clinicians' resistance to learn MI, much as
clinicians who prematurely push clients with insufficient readiness for change could provoke
them to argue or act against it (Moyers and Martin, 2006). In addition, these clinicians may
have had greater difficulty letting go of techniques that better fit their own beliefs about
treatment or recovery (Baer et al., 2009), given that these clinicians were less likely to report
an allegiance to MI before training and were more likely to be in recovery. Methods for
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preparing less enthusiastic clinicians for training in MI or other EBT to get the most out of
training have received little attention in the literature. Individual clinicians' readiness to
learn an EBT could be assessed prior to training and enhanced as a prelude to it if necessary
(Barwick et al., 2012). Moreover, as more data accumulates about clinician variables,
including attitudinal ones, and their relationships to training methods and outcomes, it could
be used in the future to identify clinicians most likely to benefit from training in particular
EBTs (Miller et al., 2006). Matching clinicians to EBT training preferences has the potential
to maximize training outcomes and utilize training resources in the most cost-effective
manner (Olmstead et al., 2011).

As noted above, clinicians' interest, confidence, and commitment to using MI were not
strongly associated with MI adherence and competence. However, it is possible that their
enthusiasm, as evidenced by these attitudinal variables, could affect their decision to use MI
even if it has little bearing on the integrity of their implementation (Damschroder and
Hagedorn, 2011). For example, Henggeler and colleagues (2008) showed that clinicians
with more positive attitudes about behavior therapy were more likely to use contingency
management after training. In addition, attitudinal variables might moderate other clinician
training outcomes, such as the degree to which they continue to engage in activities to learn
and master different EBT, which might then affect further skill enhancement and
sustainability. The relationships between clinicians' interest, confidence, and commitment to
EBT and their uptake of it in clinical practice or continued learning of treatment approaches
over time remain important and under-explored implementation research areas.

Limitations of this study include: 1) clinician self-selection for study participation, which
may have resulted in a highly motivated and interested group of clinicians at baseline and
limits generalizability of these findings to clinicians who are willing to participate in an EBT
training study; 2) the absence of client outcomes assessment such that the effects of clinician
training outcomes on client outcomes could not be assessed; 3) use of only one treatment
session per assessment time point to evaluate MI adherence and competence; 4) clinicians
selecting clients with whom to demonstrate MI, potentially creating a bias in which
clinicians could pick cases wherein they are more able to perform their best MI (Miller et
al., 2004); 5) absence of a no-training control group that disallows examination of changes
in attitudes or MI adherence and competence over time in the absence of any MI training
efforts; and 6) potential for the repeated assessment of MI adherence and competence to
affect performance over time. Finally, this study did not assess organizational variables (e.g.,
organizational support for MI implementation, penetration of MI practice across clinicians
and agency programs), which additionally could have influenced the clinicians' enthusiasm
for learning MI (Damschroder and Hagedorn, 2011).

This study joins others (Miller and Mount, 2001; Miller et al., 2004) in suggesting that
clinicians' attitudes, such as their interest, confidence, and commitment to an EBT, show
few associations with their ability to deliver the treatment with integrity. However,
clinicians' attitudes may influence their ability to reduce EBT-inconsistent practices over
time and may affect other important training outcomes such as the simple uptake of an
approach or the degree to which clinicians continue to participate in training activities.
Future training research should examine these issues, as well as pre-existing clinician-level
predictors of EBT training outcomes, so that more fine-grained and effective clinician
selection and training processes can be developed to best prepare the clinical workforce to
deliver EBT effectively.
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Figure 1.
Mean interest, confidence, and commitment scores for all clinicians across assessment time
points. Note. Interest, confidence, and commitment are rated on a Likert-type scale ranging
from 0 (not at all) to 10 (extremely). Error bars represent standard deviation for each
variable. The four bars for each domain represent assessment time points: 1 = baseline, 2 =
post-workshop, 3 = post-supervision, and 4 = 12-week follow-up. Ns are as follows:
baseline N = 91, post-workshop N = 91, post-supervision N = 84, and 12-week follow-up N
= 75.
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Figure 2.
Mean interest, confidence, and commitment scores for maintainers and decliners across
assessment time points. Note. Interest, confidence, and commitment are rated on a Likert-
type scale ranging from 0 (not at all) to 10 (extremely). Error bars represent standard
deviation for each variable. The four bars for each domain represent assessment time points:
1 = baseline, 2 = post-workshop, 3 = post-supervision, and 4 = 12-week follow-up. Ns are as
follows: Maintainers: baseline N = 69, post-workshop N = 69, post-supervision N = 65, and
12-week follow-up N = 58. Decliners: baseline N = 22, post-workshop N = 22, post-
supervision N = 19, and 12-week follow-up N = 17.
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Table 1

Descnptives for interest, confidence, and commitment in using MI

Baseline Post-workshop Post-supervision 12-week Follow-up

Condition M (SD) M (SD) M (SD) M (SD)

Interest SS 8.63 (1.90) 8.47 (1.83) 8.34 (2.41) 7.64 (2.74)

EX 8.59 (1.10) 8.16 (1.46) 8.03 (1.89) 7.48 (1.98)

TT 8.07 (2.56) 7.59 (2.51) 6.78 (2.49) 6.79 (2.94)

All 8.44 (1.92) 8.08 (1.98) 7.80 (2.31) 7.36 (2.50)

Confidence SS 8.63 (1.54) 8.10 (1.85) 7.90 (2.32) 7.04 (2.70)

EX 8.38 (1.66) 7.38 (1.91) 6.91 (1.67) 7.19 (2.01)

TT 8.28 (2.39) 7.28 (2.20) 7.30 (2.01) 7.68 (1.86)

All 8.43 (1.88) 7.58 (2.00) 7.36 (2.03) 7.27 (2.21)

Commitment SS 8.70 (1.44) 7.80 (1.90) 8.14 (2.34) 6.92 (3.07)

EX 8.78 (1.31) 8.53 (1.14) 7.91 (1.57) 7.13 (1.96)

TT 8.10 (2.62) 7.28 (2.67) 6.83 (2.21) 6.74 (2.54)

All 8.54 (1.87) 7.89 (2.03) 7.69 (2.09) 6.96 (2.49)

Note. Condition: SS = self-study. EX = expert-led training. TT = train-the-trainer. Ns are as follows: baseline N = 91, post-workshop N = 91, post-
supervision N = 84, and 12-week follow-up N = 75.

Drug Alcohol Depend. Author manuscript; available in PMC 2014 October 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Decker and Martino Page 15

Table 2

Mixed-effects models on interest, confidence, and commitment in using MI

N. Den.

Source df df F p

Interest Intercept 1 90.13 1710.55 .00

Condition 2 90.02 1.82 .17

Time 3 162.98 6.59 .00

Condition × Time 6 162.18 0.70 .65

Confidence Intercept 1 90.81 2684.22 .00

Condition 2 90.53 0.83 .44

Time 3 208.59 7.83 .00

Condition × Time 6 201.26 1.16 .33

Commitment Intercept 1 90.68 1977.29 .00

Condition 2 90.50 2.00 .14

Time 3 155.83 11.49 .00

Condition × Time 6 154.90 1.29 .26

Note. N. = numerator. Den. = denominator.

Condition: Training condition (self-study, expert-led training, train-the-trainer). All models run with AR1 covariance structure for time and random
effects for clinician.

Note. N. = numerator. Den. = denominator.

Condition: Training condition (self-study, expert-led training, train-the-trainer). All models run with AR1 covariance structure for time and random
effects for clinician.
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Table 3

Mixed-effects models on advanced MI strategy competence

N. Den.

Source df df F p

Basic Intercept 1 86.57 9329.34 .00

Condition 3 184.37 6.81 .00

Time 2 85.88 8.44 .00

Condition × Time 6 186.70 1.89 .09

Enhanced Intercept 1 84.99 10011.31 .00

Condition 3 186.34 7.90 .00

Time 2 88.59 11.56 .00

Condition × Time 6 187.89 1.91 .08

Interest 1 259.40 1.48 .23

Confidence 1 253.84 15.51 .00

Commitment 1 299.15 4.15 .04

Basic −2 Log likelihood 688.23

Enhanced −2 Log likelihood 671.76

χ2 comparison with df = 3 16.47 .00

Note. Time entered as repeated measures factor with covariance structure (AR1). N. = numerator. Den. = denominator. Condition = self-study,
expert-led training, train-the-trainer. Parameters estimated for basic model = 15. Parameters estimated for enhanced model = 18.

Drug Alcohol Depend. Author manuscript; available in PMC 2014 October 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Decker and Martino Page 17

Table 4

Descriptive and comparative results for maintainers and decliners.

Maintainers (n = 69) Decliners (n = 22) t df p

M (SD) M (SD)

Age 44.62 (11.04) 45.95 (11.82) −0.48 89 .63

Years in clinical work 9.13 (8.04) 11.50 (9.09) −1.17 89 .25

Years in alcohol / drug 7.67 (6.92) 9.95 (8.47) −1.28 89 .21

Years education 17.28 (2.57) 17.41 (2.86) −0.20 88 .84

Years held highest degree* 8.89 (8.14) 12.00 (11.02) −1.22 29.14 .23

Years in recovery 4.77 (7.49) 9.20 (9.56) −2.16 83 .03

Hours previous MI training Allegiance to 1.07 (3.05) 0.45 (1.74) 0.90 88 .37

 MI 2.43 (1.08) 1.62 (0.87) 3.12 87 .00

 CBT 4.09 (0.84) 3.55 (0.96) 2.55 89 .01

 12step / disease concept* 3.62 (1.00) 3.68 (0.78) −0.29 45.04 .77

N (%) N (%) χ 2 df p

Female 44 (64) 15 (68%) 0.14 1 .80

Ethnicity 0.37 2 .83

 Caucasian 57 (83) 18 (82) - - -

 African-American 7 (10) 3 (14) - - -

 Hispanic or other 5 (7) 1 (5) - - -

In recovery 20 (31) 12 (60) 5.57 1 .03

Masters or Doctoral degree 42 (61) 12 (55) 0.28 1 .63

Community Treatment Program - - 12.68 11 .32

Training condition - 0.29 2 .87

Completed study 58 (84) 17 (77) 0.53 1 .52

Note.

*
equal variances not assumed. Treatment allegiance rated on a 5-point Likert scale (1 = not at all, 5 = very much). Percent within maintainers or

percent within decliners is reported.
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Table 5

Mixed-effects regression models on MI-inconsistent integrity ratings using maintainer or decliner status.

N. Den.

Source df df F p

Basic Intercept 1 84.07 1626.20 .00

Condition 3 191.69 13.47 .00

Time 2 83.69 9.06 .00

Condition × Time 6 185.27 0.63 .71

Enhanced Intercept 1 85.95 1317.28 .00

Condition 3 192.75 13.27 .00

Time 2 82.31 9.14 .00

Condition × Time 6 185.97 0.62 .72

Status 1 85.21 4.40 .04

Basic −2 Log likelihood 647.90

Enhanced −2 Log likelihood 643.68

 χ2 comparison with df = 1 4.22 <.05

Note. Time entered as repeated measures factor with covariance structure (AR1). N. = numerator. Den. = denominator. Condition = self-study,
expert-led training, train-the-trainer. Status = maintainer or decliner. Parameters estimated for basic model = 15. Parameters estimated for enhanced
model = 16.
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