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Abstract

Objective—In the present meta-analysis, we test the technical and relational hypotheses of
Motivational Interviewing (M) efficacy. We also propose an a priori conditional process model
where heterogeneity of technical path effect sizes should be explained by interpersonal/relational
(i.e., empathy, MI Spirit) and intrapersonal (i.e., client treatment seeking status) moderators.

Method—A systematic review identified kA= 58 reports, describing 36 primary studies and 40
effect sizes (V= 3025 participants). Statistical methods calculated the inverse variance-weighted
pooled correlation coefficient for the therapist to client and the client to outcome paths across
multiple target behaviors (i.e., alcohol use, other drug use, other behavior change).

Results—Therapist MI-consistent skills were correlated with more client change talk (r=.55, p
<.001) as well as more sustain talk (r =.40, p< .001). Ml-inconsistent skills were correlated with
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more sustain talk (r=.16, p<.001), but not change talk. When these indicators were combined
into proportions, as recommended in the Motivational Interviewing Skill Code, the overall
technical hypothesis was supported. Specifically, proportion MI consistency was related to higher
proportion change talk (r=.11, p=.004) and higher proportion change talk was related to
reductions in risk behavior at follow up (r=-.16, p< .001). When tested as two independent
effects, client change talk was not significant, but sustain talk was positively associated with worse
outcome (r=.19, p<.001). Finally, the relational hypothesis was not supported, but heterogeneity
in technical hypothesis path effect sizes was partially explained by inter- and intra-personal
moderators.

Conclusions—This meta-analysis provides additional support for the technical hypothesis of Ml
efficacy; future research on the relational hypothesis should occur in the field rather than in the
context of clinical trials.

Keywords

motivational interviewing; change talk; sustain talk; technical hypothesis; relational hypothesis;
conditional process model

Introduction

Outcome research on Motivational Interviewing (MI) has demonstrated efficacy and
effectiveness across a range of behavior change outcomes, most notably alcohol and other
drug use (Hettema, Steele, & Miller, 2005; Lundahl & Burke, 2009; Lundahl et al., 2013).
To understand how MI produces clinical benefit, there has been a significant increase in Ml
process research. “Therapy process research investigates what happens in therapy sessions
and how these interactions influence outcomes” (McLeod, Islam, & Wheat, 2013; p.142).
Early work showed that the confrontational methods of the therapist were associated with
higher client resistance and lower client engagement in contrast to a client-centered
approach to alcohol treatment (Miller, Benefield, & Tonigan, 1993). In 2003, Amrhein and
colleagues found that client commitment statements, in the later portion of an MI session,
predicted client status as a treatment responder 12 months later. Support for these two paths,
from therapist technique to client mechanisms and from client mechanisms to client
outcomes, laid the groundwork for over a decade of MI process research that followed.
Concurrently, there was a shift in the psychological and public health literature. Specifically,
the National Institutes of Health (NIH) now call for research not just on if behavioral
treatment works, but also on how specific mechanisms affect behavior change (NIH
Common Fund, 2016).

The primary goal of process research is to derive empirically-based guidelines for clinical
delivery, therapist training and supervision, and agency implementation in already evidence
based treatments (Magill & Longabaugh, 2013). Thus far, our understanding of exactly how
MI works remains elusive, and this is particularly concerning given the pervasive
dissemination of MI into community-based settings. Recently, Magill and colleagues (2014)
conducted the first meta-analysis of a key component of the theorized causal process model
of M1 efficacy — the technical hypothesis (Arkowitz, Miller, Westra, & Rollnick, 2008;
Miller & Rose, 2009). This initial review, based on published data from 12 primary studies,
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found support for five of seven hypothesized paths. Briefly, the MI consistent skills of the
therapist (e.g., open questions, simple and complex reflections, affirmations) were related to
client statements in favor of behavior change (i.e., change talk), and the balance of client
statements for and against change (i.e., a composite variable of change and sustain talk) was
related to outcomes at follow up. Inconsistent with the technical hypothesis, MI-consistent
skills were related not only to more change talk, but also more sustain talk, suggesting that
M1 explores positive and negative aspects of ambivalence rather than focusing solely on
eliciting statements in favor of change. Finally, sustain talk alone was a significant predictor
of worse outcome, but change talk alone did not predict positive behavior change (Magill et
al., 2014).

The prior MI process meta-analysis answered some questions, raised others, and did not test
the second key component of the Ml process model — the relational hypothesis (i.e., therapist
empathy and MI Spirit will be associated with client behavior change; Arkowitz et al., 2008;
Miller & Rose, 2009). A more recent systematic review of 37 studies included findings
related to both technical and relational paths (Romano & Peters, 2016). This review, based
on reported data in published and dissertation studies, showed support for two of seven
proposed pathways and “mixed support” for the remaining five pathways. The review
supported the link between change talk and behavior change at follow up. While a
qualitative, systematic review, offers the advantage of allowing for a more complex story
than a quantitative review that utilizes averages, reliance on published and available data
may result in publication bias when primary studies do not report all effect sizes regardless
of statistical significance. In the case of Magill and colleagues (2014), only peer reviewed
publications were reviewed, and missing data requests were made to primary study authors,
yet, given the small sample and the rapid growth of this literature, Magill and colleagues’
(2014) work should be considered preliminary.

In the present meta-analysis, we test the full MI theoretical model to consider which
pathways have support, under what conditions, and which, if any, require theoretical
revision. We build on previous research in four major ways: 1) we incorporate a larger and
more recent sample of MI process studies, 2) we include an expanded set of MI process
measures, 3) we use raw MI process data derived from data requests to primary study
authors, and 4) we test a more comprehensive aggregate path model of the MI processes of
interest. In particular, one explanation for mixed findings reported in the literature is the Ml
process model does not invariably fit all clinical contexts. Therefore, we not only test the
technical and relational hypotheses (Miller & Rose, 2009), but also two a priori models (i.e.,
interpersonal and intrapersonal) of conditional process that combine technical, relational,
and client-level factors. Under a conditional process model, the expectation is that mediation
pathways hold under certain conditions and not others (Preacher, Rucker, & Hayes, 2007). In
meta-analyses, the need for such a model is indicated by a statistically significant Q test for
between study heterogeneity. For our conditional process models, we propose two non-
directional hypotheses: 1) Therapist Relational Proficiency (interpersonal model, i.e.,
average vs good empathy or Ml Spirit) will explain between study, effect size variability at
the a path (i.e., therapist skills to client language) of the technical hypothesis and 2) Client
Treatment-Seeking Status (/ntrapersonal model, i.e., seeking treatment vs not seeking
treatment for behavior change) will explain between study, effect size variability at the 6
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path (i.e., client language to outcome) of the technical hypothesis. The notion that technical
path effect sizes could be moderated by interpersonal and intrapersonal factors is consistent
with a personalized medicine framework (Collins & Varmus, 2015) and a recognition that
mechanisms of behavior change are not ‘one size fits all’ (Tonigan, 2016).

Method

Study Inclusion

The studies meeting inclusion for this meta-analysis were MI process studies, written in
English, and published/in press in peer-reviewed journals between January 2000 and June of
2016. Qualifying interventions employed M1 principles and techniques, as defined by Miller
and Rollnick, (1991, 2002, 2013) and as measured by MI fidelity and/or process measures
(e.g., Motivational Interviewing Skill Code). Commonly included versions of MI were
single-session MI, Motivational Enhancement Therapy (MET; four sessions), and other
Brief Motivational Interventions (e.g., Brief Alcohol Screening and Intervention for College
Students (BASICS; Dimeff, 1999), Screening, Brief Intervention, and Referral to Treatment
(SBIRT), and Group Motivational Interviewing (GMI)). Interventions were delivered to
voluntary research participants, individuals seeking treatment, those opportunistically
recruited (e.g., emergency departments), or those mandated (e.g., college/university campus
alcohol violation) to a behavior change program. To be maximally inclusive of relevant
studies, the target population was individuals aged 14 and over, experiencing problems with
alcohol, other drug use, or other areas of behavior change (e.g., gambling, sexual risk
behavior, poor diet). Finally, all included studies applied observational coding methods (e.g.,
Houck, Moyers, Miller, Glynn, & Hallgren, 2010; Martin, Moyers, Houck, Christopher, &
Miller, 2005; Miller, 2000; Miller, Moyers, Ernst, & Amrhein, 2003; Miller, Moyers, Ernst,
& Amrhein, 2008; Miller, Moyers, Manuel, Christopher, & Amrhein, 2008) to the study of
MI within-session process. While studies using the Motivational Interviewing Treatment
Integrity Scale (Moyers, Martin, Manuel, Miller, & Ernst, 2003; Moyers, Martin, Manuel,
Miller, & Ernst, 2007; Moyers, Martin, Manuel, Miller, & Ernst, 2010) were eligible, these
studies must have used these data to examine one or more paths outlined in the Ml process
model as proposed by Miller and Rose (2009; see also Arkowitz et al., 2008).

Literature Search

A literature search to obtain all eligible studies was conducted through May of 2016. The
first step was a database search in PsycINFO, PubMed, and Medline with keywords:

“change talk”, “sustain talk”, “client speech”, “client language”, “change language”,
“commitment language”, “motivational interviewing skills”, “motivational interviewing
process”, “motivational interviewing mediators”, “motivational interviewing mechanisms”,
“motivational interviewing ingredients”. The second step was a hand search of these studies’
reference lists, as well as pertinent review papers (e.g., Apodaca & Longabaugh, 2009;
Arkowitz et al., 2008; Longabaugh, Magill, Morgenstern & Huebner, 2013; Magill et al.,
2014; Miller & Rollnick, 2013; Miller & Rose, 2009, Romano & Peters, 2015; Romano &
Peters, 2016) for: (1) additional keywords and (2) any missing studies. The final step was a
call for in press papers to: (1) the first authors of derived studies, (2) identified experts in the

area of MI process research, and (3) the MI International Network of Trainers. Figure 1

J Consult Clin Psychol. Author manuscript; available in PMC 2018 May 18.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Page 5

provides a pictorial summary of study inclusion, consistent with QUORUM guidelines
(Moher et al., 1999). Study eligibility was determined by the first and fifth authors, with a
consensus review of the final list of studies provide by the investigative team.

Data Extraction Methods

Study descriptor variables—Descriptors of primary study characteristics fell into four
classes. First, Sample Demographic Factors included mean age, age group (i.e., adolescent,
college/young adult, adult), percent female participants, percent Caucasian participants,
percent African American participants, and percent Hispanic participants. Second, Sample
Clinical Factors were treatment seeking vs. non-treatment seeking status and outcome type
(i.e., alcohol, other drug or poly-drug, other behavior). Third, MI Implementation Factors
were session time in minutes, Ml type (i.e., MI/BMI, MET, BASICS, GMI, SBIRT), setting
type (i.e., specialty mental health/substance setting, college campus, medical setting, other),
manualization (i.e., flexibly delivered vs. manualized), and global relational scores (i.e.,
study-level proficiency cut-point for Global Empathy and M| Spirit [“average” vs. “good” or
higher]). Finally, Study Methodological Factors were MI coding measure (i.e., process
measure [e.g., Motivational Interviewing Skill Code] vs. fidelity measure [e.g., Motivational
Interviewing Treatment Integrity Scale]), and data type (i.e., raw data directly from study
author/s vs. extracted data from published report).

Data collection procedure—Each study was assigned an identification number that
corresponded to descriptor codes and effect size data within study datasets. Primary study
coding was conducted by trained research assistants using a combination of independent and
consensus methods (i.e., first, fifth, and sixth authors). When descriptor data were missing
from process study reports, the original clinical trial was consulted. For effect size data at
Technical 4 (i.e., therapist skills to client language), Technical 4 (i.e., client language to
client outcome), and Relational (i.e., Empathy and M1 Spirit to outcome) paths, Pearson
moment correlation matrices were requested from primary study authors. We elected to use
raw correlation data, where possible, to reduce variability in statistical estimation (e.g., OLS
regression vs. multi-level model) and covariate adjustment (i.e., bivariate vs. multivariate
path effect sizes) as well as to increase the number of available effect sizes per measurement
category, regardless of primary study reporting (i.e., to reduce publication bias). Each study
author was provided a list of variable compute and correlation matrix syntax statements in
their preferred software format (e.g., SPSS, STATA), and the response rate for these data
requests was 94% (i.e., 34 of 36 independent samples). When data requests were not met,
effect sizes were extracted from the published report and transformed using available
formulae (e.g., tand pto r; Hunter & Schmidt, 2004; Lipsey & Wilson, 2001; Rosenthal,
1994). Research assistants performed all data entry, which was verified by a biostatistician
staff member. All project methods are detailed in a study protocol available from the first
author, and the Primary Study Coding Form is available as an online supplement.

Data-analysis

Overview of analyses—Descriptive analyses of primary study characteristics (i.e.,
means, standard deviations, medians, percentiles) were conducted. Next, we tested the
unconditional Ml technical and relational path models. If heterogeneity in a or 6 path effect
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sizes was observed, the proposed conditional process models were also tested. All additional
diagnostics and sensitivity analyses are described below.

Technical and relational paths tested—The variables of interest to this review were
those identified in established MI process coding systems (e.g., Houck et al., 2010; Miller et
al., 2003; 2008a/b). These variables are typically measured as session-level frequency counts
(i.e., Ml consistent and inconsistent skills, change talk, sustain talk), but we have
additionally included several proficiency indicators identified by the Motivational
Interviewing Skill Code (i.e., proportion MI consistent [total MI consistent skills/total Ml
skills], proportion complex reflections [total complex reflections/total reflections], reflection
to question ratio [total reflections/total questions], proportion change talk [total change talk/
total change and sustain talk]). To test the technical hypothesis, path effect sizes were pooled
for associations between therapist Ml skills and client change language (seven a paths: Ml
consistent to change talk, MI consistent to sustain talk, Ml inconsistent to change talk, Ml
inconsistent to sustain talk, proportion MI consistent to proportion change talk, proportion
complex reflection to proportion change talk, reflection to question ratio to proportion
change talk) and between client change language and client behavioral outcome (three b
paths: change talk to outcome, sustain talk to outcome, and proportion change talk to
outcome). To test the relational hypothesis, we pooled effect sizes for associations between
two Ml relational measures (i.e., Global Empathy and MI Spirit) and client behavioral
outcome. We included outcomes (e.g., frequency, heavy frequency, other outcome) based on
the primary target behavior (i.e., alcohol, other drug or poly-drug, other behavior) in the
published report at the latest point within two clinically-informative timeframes (i.e., early
follow up [0 to 6 months], late follow up [7 months or later]). Finally, the majority of studies
reported outcomes in terms of reduction of a risk behavior (93%), and when studies reported
positive outcomes (e.g., number of fruits and vegetables), these effects were reverse scored
such that effect interpretation was consistent across primary studies.

Effect size, model of inference, sensitivity analyses—The effect size for the current
study was the pooled correlation coefficient, which provides an inverse-variance-weighted
indicator of the significance, strength, and direction of a bivariate relationship. All effect
estimates were ztransformed for analyses and returned to the rmetric for reporting purposes
(Raudenbush & Bryk, 2002). The M1 process paths were considered random effects from a
distribution of studies with both known and unknown moderators of effect magnitude. This
model of inference re-weights individual effect sizes by adding a constant that represents
population variability, providing a more conservative estimate of significance and allowing
broader generalization to the population of studies from which the effect sizes were drawn
(Hedges & Vevea, 1998). Sensitivity analyses were conducted to assess the stability and
homogeneity of all path effect sizes. First to assess stability, we re-pooled effects with ‘one-
study-removed’, and presented trimmed estimates without influential studies (i.e., those that,
if removed, would change the substantive conclusion regarding the significance, strength,
and/or direction of the pooled effect size) when needed (Baujat, Mahe, Pignon, & Hill,
2002). We additionally present trimmed estimates in Tables 2-5 to assess the stability of
pooled effect sizes with studies demonstrating less than “fair” (as defined by Landis &
Koch, 1977) inter-rater reliability removed. Similarly, because technical and relational
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process could vary significantly in GMI versus one-to-one MI delivery, these studies

(D’ Amico, Houck, Hunter, Miles, Osilla, & Ewing, 2015; Shorey, Martino, Lamb, LaRowe,
& Santa Ana, 2015) were removed in sensitivity analyses (reported in Tables 2—4). Second,
the Q statistic tested for the presence of significant between-study heterogeneity, and when
the Qvalue was statistically significant, a priori moderators were tested and a percentile
estimate of between-study variance was provided (i.e., Z;Higgins & Thompson, 2002). For
moderator analysis, conditional paths were re-pooled in sub-groups (i.e., by specific
interpersonal, intrapersonal, and outcome factors) and the Q statistic and /2 were re-
examined for reductions in unexplained, between-study variance. Overall, the aim was to
derive homogeneous path effect sizes, and thus increase confidence the population of studies
testing the relationships of interest had been fully specified. Analyses were conducted in
Comprehensive Meta-Analysis v 2.0.

Sample of Primary Studies

A total of 58 reports described 36 primary studies that contributed 40 effect sizes and treated
N = 3025 individuals. On average, study samples had 75 participants (SO = 61; median =
53). Study sample descriptor data are provided in Table 1. The majority of studies included
adults and the mean age across samples was 30 (SO = 13; median = 25). Studies had
primarily Caucasian samples, and racial or ethnic representation was 29% African American
and 20% Hispanic/Latino, on average. These studies targeted mostly non-treatment seeking,
alcohol or other drug users. The MI, MET, BASICS, GMI or SBIRT sessions ranged from
15 to 120 minutes in length (M= 42[ SD = 15] minutes). Four studies examined MET
(Campbell, Adamson, & Carter, 2010; Moyers, Miller, & Hendrickson, 2005; Moyers,
Martin, Christopher, & Tonigan, 2009; Morgenstern et al., 2012) and therefore involved four
therapy sessions. However, all effect estimates were derived from first or second session data
since the large majority of studies (i.e., 95%) only measured process in these sessions. The
MI interventions were primarily manualized, and there was a fairly equal distribution across
setting types. Finally, across this sample of studies, global empathy and MI Spirit were
“good” on average (M= 4.3[SD= .8] and M= 4.2[SD=.8], respectively)l.

Tables 2 through 5 contain individual effect sizes, along with a selection of key primary
study characteristics (i.e., sample size, session length in minutes, MI treatment type, target
behavioral outcome, follow up time point).

Therapist MI Skills in Relation to Client Change Language — “a” path

Change talk frequency—The M1 technical hypothesis proposes therapist use of Ml
consistent skills (e.g., open questions, simple and complex reflections, affirmations) will be
associated with increased change talk and therapist use of Ml inconsistent skills (e.g.,
confrontations, warnings, unsolicited advice) will be associated with decreased change talk.
As can be seen in Table 2/left panel, the positive MI consistent skills to change talk path was

1Global scores on a 7-point scale from early versions of the Motivational Interviewing Skill Code (2003a; 2008a) were transformed to
a 5-point scale. Therefore, ratings of “average” or lower and “good” or higher was consistent across studies.
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supported across 21 primary studies that contributed 25 effect sizes (Apodaca, Magill,
Longabaugh, Jackson, & Monti 2013; Boardman et al., 2006; Davis, Houck, Rowell,
Benson, & Smith, 2015; Vader, Walters, Prabhu, Houck, & Field, 2010 examined two
eligible MI conditions). Specifically, the inverse-variance weighted, pooled correlation
coefficient was 7= .55 (95% CI [.49, .60]; p< .001, Q< .05, = 63%). For MI inconsistent
therapist skills, the association with change talk was not significant (r=-.06, 95% CI [-.
02, .13]; p=.118, k=24, Q< .05, /’= 52%; Table 2/left panel).

Sustain talk frequency—The MI technical hypothesis proposes that M1 consistent skills
should be associated with decreased sustain talk, but we found a positive and significant
random effects pooled correlation coefficient (r= .40, 95% CI [.32, .48]; p<.001, k=23, Q
< .05, = 75%; Table 3/left panel). When the path from MI inconsistent skills to increased
sustain talk was examined, the effect estimate was consistent with theoretical expectations (-
= .16, 95% CI [.08, .24]; p< .001, k= 23, Q< .05, /= 65%; Table 3/left panel). In
summary, a path frequency count measures showed MI consistent skills were associated with
increased change and sustain talk, and M1 inconsistent skills were associated with increased
sustain talk, but not decreased change talk. A path pooled effect sizes for frequency count
indicators showed between-study heterogeneity that was significant and “moderate” (52 to
75%; Higgins, Steele, & Miller, 2003).

Proportion measures of Ml skills and client language—The Motivational
Interviewing Skill Code (Houck et al., 2010; Miller et al., 2003; 2008a/b) identifies
proportion measures that can be interpreted in relation to Ml proficiency benchmarks.
Analyses of these measures showed proportion MI consistent skills was positively associated
with proportion change talk (r= .11, 95% CI [.03, .18]; p=.004, k= 22, Q< .05, = 55%),
as was proportion complex reflections (r= .05, 95% CI [.01, .10]; p=.029, k= 21) and this
latter effect was homogeneous (Q > .05; Table 4/left panel). However, the ratio of therapist
reflections to questions was not significantly associated with proportion change talk (= .03,
95% CI [-.02, .07]; p=.281, k=22, Q > .05; Table 4/Ieft panel). Therefore, with the
exception of reflection to question ratio, the hypothesized relationships between proportion
measures of therapist skill and client change talk were supported. All a path sensitivity
analyses found no influential studies.

Client Change Language in Relation to Client Follow-up Outcomes — “b” path

Change and sustain talk frequency—The technical hypothesis of MI proposes that
client statements for and against changing the targeted behavior will predict behavior change
at follow up. Across primary studies the b path pooled correlation coefficient for change talk
was r=-.01, 95% CI [-.06, .06]; p=.976, k= 24, Q> .05 and for sustain talk, was r=.19,
95% CI [.15, .24]; p< .001, k=24, Q> .05; see Tables 2 and 3/right panel, respectively).
These effects were homogeneous and showed no influential studies. Therefore, when
examined as two independent frequency count indicators, client change talk was not
associated with reductions in the problematic behavior at follow-up, but client sustain talk
was associated with worse outcome.
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Proportion change talk—When client change and sustain talk were examined as
proportion change talk, the pooled correlation coefficient was negative, significant, and
moderately heterogeneous (r= -.16, 95% CI [-.22, -.10]; p< .001, k=23, Q< .05, /=
37%; see Table 4/right panel). Due to this variability, the proportion change talk to reduced
risk behavior path was also examined by primary outcome (i.e., alcohol, other drug or poly-
drug, and other behavior [Hodgins, Ching, & McEwen, 2009; Kaplan, Keeley, Engel,
Emsermann, & Brody, 2013; Pirlott, Kisbu-Sakarya, DeFrancesco, Elliot, & MacKinnon,
2012]). These sub-group analyses did not result in a substantively different pattern of
findings.

Therapist Relational Skills in Relation to Client Follow-up Outcomes — “global” path

The relational hypothesis of Ml proposes that global, or session-level, indicators of therapist
relational skills (i.e., empathy, MI Spirit) will predict client behavior change at follow-up.
The empathy path effect size was negative, non-significant, and homogeneous (7= —.04,
95% CI [-.08, .18]; p=.198, k=21, Q> .05). For MI Spirit, the pooled correlation
coefficient showed a similar pattern of findings (= —.04, 95% CI [-.09, .17]; p=.184, k=
21, Q> .05; see Table 5). Therefore, relational path estimates for empathy and MI Spirit
were not supported, and these homogeneous random effect estimates likely represent the
average effect within the overall population of relational hypothesis process studies.

Interpersonal and Intrapersonal Factors as Moderators of Between-Study Variability in Ml
Path Effect Sizes

The clinical process model of a given behavioral intervention may not invariably fit all
contextual circumstances. This study proposes that interpersonal and intrapersonal factors
could explain observed variability in effect sizes within the aand & paths of the Ml technical
hypothesis. First, heterogeneous therapist skills to client language paths were re-pooled by
MI proficiency cut-points in global empathy and Ml Spirit (/nferpersonal conditional
process model). These analyses resulted in 20 sub group effects, of which 12 were
homogeneous (see Table 6). In other words, 60% of between-study variance in a path effect
sizes could be explained by “average” vs. “good” relational proficiency. However, as can be
seen in Table 6, effect size magnitude was similar between these interpersonal sub-groups,
regardless of whether homogeneity was achieved. Second, the heterogeneous client language
to outcome path for proportion change talk were re-pooled by client treatment seeking status
(Intrapersonal conditional process model). Here, the large majority of studies involved non-
treatment seeking individuals and yielded a small and heterogeneous pooled effect size (r=
-.17; p<.001, k=19, Q <.05, /= 44%). When two high effect, influential studies were
removed (Barnett et al., 2014; Vader et al., 2010), the effect size for non-treatment seeking
participants remained significant, small, but became homogeneous (r=-.13; p<.001, k=
17, @>.05). In summary, while both aand & path conditional process models resulted in
noteworthy variance explained, a clinically-informative pattern of magnitude differences, by
sub-group, was not observed.
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Discussion

In this study, we followed up our previous meta-analysis of 12 MI process studies examining
the technical hypothesis of Ml efficacy for substance use and other behavior change. This
literature has advanced rapidly, with the current sample of primary studies tripling that of the
previous review. Growth in Ml process research, and behavioral treatment more broadly,
represents an increasing interest in identifying a core set of mechanisms underlying risk
behavior change. The current meta-analysis includes brief motivational interventions
targeting a range of behavioral outcomes, such as alcohol use, other drug use, gambling,
sexual risk behavior, diet and exercise, and medication adherence. Evidence-based
knowledge on what makes existing treatments work has the potential to enhance their
efficacy and efficiency (Huebner & Tonigan, 2007; Longabaugh & Magill, 2011; Magill,
2006; Magill & Longabaugh, 2013; Morgenstern & McKay, 2007). In fact, MI process
research has already impacted implementation and delivery, with revisions to the Ml clinical
textbook (Miller & Rollnick, 2013) and to the fidelity rating manual (Moyers, Rowell,
Manuel, Ernst, & Houck, 2016). In the current meta-analysis, we intend to further inform: a)
MI clinical care, b) MI process theory, and ¢) measurement guidelines for future MI process
research. Figure 2 offers an overview of the aggregate support for the technical and
relational hypotheses, as well as the proposed conditional process models.

Summary of Results

In this meta-analysis, pooled correlation effect sizes supported seven of 10 technical
hypothesis paths, while the direct paths from therapist empathy and Ml Spirit to outcome
(i.e., the relational hypothesis) were not supported. Of note, proportion estimates that
incorporate multiple technical indicators into a single model, showed an overall pattern of
findings that was consistent with theoretical expectations. Specifically, greater proportion Ml
consistent skills was associated with greater proportion of change talk and greater proportion
of change talk was associated with risk behavior reduction. Additionally, the proposed
interpersonal conditional process model explained more than half of the between study
variance at the technical a path and the /ntrapersonal conditional process model explained
the between-study variance at the technical, proportion change talk, & path. We now consider
these findings in further detail.

Therapist MI Skills in Relation to Client Within-Session Change Language

MI developers and other scholars have placed a clear and consistent emphasis on
operationalizing pre- and pro-scribed clinical behaviors to be enacted by the therapist within
a motivational interview. In this study, frequency counts of MI consistent skills (e.g.,
reflective listening, open questions, and affirmations) were moderately and positively
associated with client statements for, and to a slightly lesser extent, against behavior change.
The latter association, found in previous Ml process reviews (Magill et al., 2014; Romano &
Peters, 2016), stands in contrast to the notion that therapist M1 skillfulness will reduce client
resistance, as indicated by the occurrence of sustain talk. The magnitude of the relationship
could be partially explained by correlating frequency count measures in therapy sessions that
vary in length, but the relationship itself is not merely statistical artifact. MI should facilitate
an atmosphere where both positive and negative aspects of behavior change can be safely
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examined. The directive element of Ml should also move the conversation toward
ambivalence resolution. For a conservative estimate of a therapist’s effect on client change
talk, studies testing temporally-lagged associations can be consulted. In these studies, the
odds of change talk following MI consistent skills are higher than the odds of sustain talk
(Gaume et al., 2008a; Moyers et al., 2007; 2009), which is broadly in line with Ml technical
theory. Similarly here, proportion MI consistency was positively related to proportion
change talk, albeit with a smaller effect size than that found for frequency measures.
Therefore, we can conclude that the MI consistent skills of the therapist elicit both positive
and negative aspects of ambivalence, but on average, more MI consistent skills rather than
inconsistent skills or non-specific skills are associated with more change rather than sustain
talk. Further, the proportion of reflections that were complex, rather than simple, was
positively related to proportion change talk, which underscores the unique and important
contribution of this higher-level technical skill.

Process analysis of randomized clinical trial data is limited when contraindicated clinical
behaviors are of interest. The therapists in these studies follow an intervention protocol and
are highly trained and monitored. As such, Ml inconsistent skills such as confrontations,
warnings, or unsolicited advising are rarely observed in MI process research. Despite their
rare occurrence, these therapeutic behaviors are harmful in the context of Ml due to their
positive relationship to client sustain talk, and a subsequent relationship between client
sustain talk and poor outcome at follow up. This path effect was supported in this as well as
in previous reviews (Apodaca & Longabaugh, 2009; Magill et al., 2014; Romano & Peters,
2016). Therefore, in MI implementation, training and supervision, it is particularly important
to identify, intervene upon, and eliminate therapist behaviors that are inconsistent with Ml
principles.

Client Change Language in Relation to Behavior Change at Follow up

When examined as two independent frequency count indicators, change talk was not
associated with reduced problem behaviors, but sustain talk did associate positively with
worse outcomes. In addition, the proportion of client change statements that were in favor of
change, rather than against change, was related to risk reduction. This is a replication of the
previous meta-analysis with a larger, more recent, and more diverse sample of primary
studies. Given these results, client language about change could be conceptualized and
analyzed as a balance of pro- and anti-change statements instead of the more common
emphasis on the effects of change versus sustain talk independently. Clinically, the
demarcation line of success in a motivational interview would be - is ambivalence only
explored or explored and resolved? The task for MI process research is to determine how to
best study resolved ambivalence, or what Arkowitz and colleagues (2008) termed, the
conflict resolution hypothesis. In the seminal MI process study, high commitment strength in
the latter portion of an M1 session predicted success status one year following drug use
treatment (Amrhein, Miller, Yahne, Palmer, & Fulcher, 2003). Similarly, Miller and Rose
(2009) have suggested the marker of success is a positive slope in total change talk,
proportion of change talk, or mean strength in change talk over time, within an Ml session.
For Ml clinicians, ambivalence should be worked with, and when the positive outweighs the
negative, this should be prognostic of positive behavioral intention. This “tipping point’ can
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cue a therapist to move to the goal setting phase, and introduce the client to the Change Plan.
Two key process questions that remain are 1) when should ambivalence be explored in MI?
And 2) when is ambivalence most detrimental to MI outcome? This information would
inform Ml clinicians about how to best manage time within an M1 session, that is, when to
favor motivational enhancement (i.e., eliciting and amplifying change talk and softening
sustain talk) over ambivalence exploration (i.e., exploring change and sustain talk), as well
as when additional sessions or other follow up contact are indicated.

While change talk shows the most predictive validity in the context of sustain talk, sustain
talk alone has demonstrated a clear and consistent deleterious effect on MI process in this as
well as in previous reviews (Apodaca & Longabaugh, 2009; Magill et al., 2014). As noted
above, sustain talk is one product of ambivalence exploration and therefore, we do not
suggest it should be avoided. To do so, would return the field to the very situations that gave
rise to Ml in the first place. Rather, the task for Ml theory and future research is to consider
the population-based factors that might drive the relative roles of change talk versus sustain
talk versus the balance of change and sustain talk (i.e., proportion change talk) within Ml
process. Likely, there are certain client- or outcome-based factors that predict where each
indicator takes precedence as a mechanism of behavior change (Moyers, Houck, Glynn,
Hallgren, & Manual, 2017). For example, is sustain talk more relevant to younger clients and
change talk more relevant to older clients who have accrued more use-related consequences?
Is sustain talk a key mechanism in M1 for risk reduction and change talk a key mechanism in
MI for health promotion? These speculations are important directions for future study in the
context of both primary research and meta-analyses. Currently, this study confirms that
sustain talk, on average, has greater predictive validity than change talk and may hold
greater centrality in MI process than previously theorized. The task for future theory and
research is to consider whether certain clinical conditions result in the unique predictive
validity of one language mechanism over the other. What follows, is our effort to consider
two such conditional process models.

Moderator Results and Relational Hypothesis Results: Do Interpersonal or Intrapersonal
Factors Specify the Technical Hypothesis?

This study did not find support for a direct path from therapist empathy and Ml Spirit to risk
behavior change (i.e., relational hypothesis), but the proposed conditional process models for
explaining variability in MI technical process were partially supported. First, the
relationships between therapist M1 skills and client change language were expected to vary
by the relational proficiency of the therapist (i.e., average versus good empathy and Ml
Spirit; /nterpersonal a path model). Second, the relationship between client change language
and outcome was expected to vary by whether or not study participants were seeking
treatment for behavior change (/ntrapersonal b path model). To examine moderation in meta-
analysis, the data must first suggest that a single population effect size cannot be estimated.
Of 10 technical hypothesis paths tested, six were heterogeneous (i.e., five a path and one &
path) and therefore warranted further testing in moderated, conditional process analysis.

Our sub-group analyses explained some, but not all of the variance in technical path effect
sizes. The apath relational proficiency models yielded homogeneity in 12 out of 20 sub-
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groups. However, no systematic, between-group differences in effect size magnitude were
identified. For example, we might expect the relationship between MI consistency and
change talk to be stronger when empathy or M1 Spirit are good or higher in contrast to
average, but this was not observed in this sample of studies. Average relational proficiency
was also rare, and variability in a path effect sizes was “moderate” (Higgins & Thompson,
2002). These statistical conditions likely hindered our ability to detect moderator effects.
Alternative therapist moderators, such as provider type, might have explained additional
variability in a path effects, but we consider relational proficiency the more actionable (i.e.,
trainable) marker of the processes of interest. The task for future research on the relational
hypothesis, as well as relational conditional process models, is to test these associations in
settings where therapist relational proficiency is more variable, such as naturalistic Ml
settings (e.g., community programs). The intrapersonal & path model for proportion change
talk to outcome derived two homogeneous sub-groups for treatment seekers compared to
non-treatment seekers, and the magnitude of effect in these two groups was similar.
Therefore, we do not find evidence that the predictive validity of proportion change talk
varies by whether or not an individual is seeking help for behavior change. Overall, the
pattern of findings for moderator analysis was consistent with Magill and colleagues 2014
meta-analysis; heterogeneity was present but only moderate. From this, we can conclude that
mixed findings exist in this literature, but on average, the general conclusions about the
technical and relational hypotheses appear stable.

Limitations and Future Implications

Aggregate path analysis extends the traditional, bivariate model of meta-analysis to multiple
links of a causal chain. While this is observational research, it enables a large body of
eligible research to contribute to a single process model (Eagly & Wood, 1994). Findings in
this study were stable to many variations in method, including random effects modeling,
analyses of influential studies, homogeneity analyses, and moderator sub-groups. However,
meta-analysis is only a tool for research synthesis. It summarizes empirical knowledge about
studies; it does not provide cause-effect data about individuals. From this meta-analysis, we
know MI consistency, on average, is associated with greater proportion of change talk, and
greater proportion of change talk is associated with risk behavior reduction. While
supportive of the technical hypothesis overall, we underscore these effect sizes were small.
Therefore, more must be happening in the Ml therapy room than has been specified in the
theoretical model to date. Candidate processes to consider in future MI process research are
measures of alliance and resistance (Aviram & Westra, 2011; Crits-Cristoph, Gallop, Temes,
Woody, Martino, Ball, & Carroll, 2009). As noted above, future research should also
consider whether the predictive role of client language mechanisms (i.e., change versus
sustain talk) varies by population or other clinical factors.

Additional limitations to our study are less substantive, but are worthy of discussion. First,
our pooled effect sizes could include more than on experimental condition from a single
study (Apodaca et al., 2013; Boardman et al., 2006; Davis et al., 2016, Vader et al., 2010),
which allowed some dependency in the data. However, none of these effect sizes were found
to be “influential’ (Baujat et al., 2002) in sensitivity analyses. Second, we note that
longitudinal process studies (i.e., multiple coded sessions) were quite limited within the

J Consult Clin Psychol. Author manuscript; available in PMC 2018 May 18.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Magill et al.

Conclusions

Page 14

present sample. Even when studies had multiple sessions, they elected to code only one or
two. Therefore, we do not know if processes are the same or different in multi-session, in
contrast to single session, MI. Finally, a limitation in this study was a restricted range of
relational measures due to process analysis of highly monitored, clinical trial therapists.
Future studies should consider MI process in more naturalistic contexts.

In this review, the MI technical hypothesis paths were mostly supported, and the proposed
interpersonal and intrapersonal conditional process models were partially supported. The Ml
technical hypothesis has provided a sound foundation upon which to build. The task for the
future is refinement, considering contextual moderators and novel mechanisms that might
explain additional portions of the variance in Ml efficacy and effectiveness. For the Ml
relational hypothesis, future MI process studies should occur in the field, rather than in the
context of clinical trials.
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Revised Statement of Public Health Significance

Meta-analytic results suggest that Ml clinician’s, trainers, and implementers should
adhere to M1 proficiency indicators in order to elicit change, rather than sustain, talk.
When the balance of client ambivalence is in the direction of behavior change, this is
prognostic of positive outcome. Finally, study results highlight Ml technical proficiency,
but the role of relational proficiency should be further examined in primary research with
naturalistic clinical samples.
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Candidate studies derived from
literature search through
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June 2016; K = 260

v

l

Candidate studies retrieved for

more thorough review of

Studies removed due to one or more exclusion criteria;
-Not MI (£~ 118)
- Not observational coding (k — 38)
- Not published (k = 12)
- ¢ path only (k = 9)

candidacy; k = 83

Y

v

Preliminary sample for meta-
analysis; k = 58

A\ 4

Final Sample June 2016
k independent samples — 36

Figure 1.
Flow of primary study inclusion.

Studies excluded for the following reasons:
- MI condition included web, lab, or simulation (k = 3)"
- Ineligible constructs or measures (k = 22)°

Studies excluded for the following reason:
- Redundant sample with included study (k = 22)

Notes. K/kis defined as number of groups.
aFeldstein Ewing et al., 2011; Glynn & Moyers, 2010; Klonek et al., 2014.
bE.g. Laws et al., 2015 [Physicians as Counselors coding system, (PaCCS)]; Lord et al.,

2015 [Language Style Synchrony (LSS)]
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Empathy, MI Spirit, Q < .05"

Therapist M-
Consistent Skills
k=25

Client Sustain
Talk
k=24

Therapist MI-
Inconsistent Skills
k=24

Proportion MI Consistent Skills, & = 22

Notes. ***p < 001; **p< .01 ;*p < .05

Figure2.

r=11%

P

Proportion
Change Talk
k=23

Page 22

Client Change
Talk
k=24

Client Risk

Behavior

Outcomes

Client treatment seeking status Q > .05"

I

Meta-analytic results on the technical, relational, and conditional process model of Ml
efficacy. Notes. @Heterogeneous a path effects showed 60% of between study variance could
be explained by therapist empathy and MI Spirit. °For proportion CT to reduced risk
behavior (& path), client treatment vs. non-treatment seeking status sub-groups were
homogeneous with two influential studies removed (Barnett et al., 2014; Vader et al., 2010).
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Table 1

Summary and reliability data on primary study descriptors

Variable Mean(SD)  Percent(k)
Demogr aphic factors
Age 30.3(13.4)
Adult sample 50.0(20)
College/young adult sample 33.3(13)
Adolescent sample 17.9(7)
Percent female in sample 41.4(20.1)
Percent Caucasian 56.2(29.0)
Percent African American 29.2(29.6)
Percent Hispanic/Latino 20.0(21.0)

Clinical factors

Treatment seeking sample 25.0(10)
Non-treatment seeking sample 75.0(30)
Alcohol study 52.5(21)
Other drug study 32.5(13)
Other behavior study 15.0(6)
Implementation factors
Session time in minutes 42.0(15.6)
Motivational Interviewing (MI) 62.5(25)
Motivational Enhancement Therapy (MET) 10.0(4)
Brief Alcohol Screening Intervention for College Students (BASICS) 17.5(7)
Group Motivational Interviewing (GMI) 5.5(2)
Screening and Brief Intervention (SBIRT) 5.5(2)
Specialty mental health/substance use setting 25.0(10)
College setting 30.0(12)
Medical setting 22.5(9)
Other setting 22.5(9)
Flexibly delivered 15.0(6)
Manualized 72.5(29)
No report 12.5(5)

Notes. k= number of groups. Total kis 36 primary studies contributing 40 effect sizes (Apodaca et al., 2013; Boardman et al. 2006; Davis et al.,
2015; Vader et al., 2010 contributed two effect sizes). Ml interventions were proficient, on average, with respect to MI Spirit and Empathy (M =
4.2(.8), M = 4.3(.7), respectively).

J Consult Clin Psychol. Author manuscript; available in PMC 2018 May 18.



Page 24

Magill et al.

. e €9 _ 1201 021N
L0- ow 9-0 Joyooe soIsvd 8925 09T
(5T02) ¢ 8s Liesiog
LT 1001 NHIN
143 ow 9-0 Joyode 39 SOISVE €697 16 1201 0DIN
(5T02) T 8IS Liesiog
A% 1D 01NN
—_ — uonuinu ING/IN 00°0€ [4%
S0'- 1201 0JIN
ve- 1D 01 NI
— — Bnap Jayio €€'-  ING/IN 00°0¢ 6 1201 021N
p(9002) uewpeog
8T 1D 01 NIIN
oT'- ow +/ Brup Jaypo w95 INGIN 5502 vl 12 01001N
2 g(¥102) noureg
€0'- ow 9-0 Bnip-Ajod — ING/NIIN 00'€e 15 (800¢7) 1289
90 1201 NIHIN
10— ow 9-0 [oyoofe etV INGAN or'es 26 1201 021N
(¥102) eoRpPOdY
2 CC OS+IIN - 1D 0} NIIIN
T ow 9-0 [oyooe ~ INENN 9Ty 19T
wx V8 OS+IN - 12 01 001N
2 EC 1IN - LD OF NI
S0 ow 9-0 [oyode e85 INGIN 86'6Y G6T I - 1D 01 0DIN
(€102) vORpPOdY
(1) ezis wou3  uiodawi) dn-mojjo4 Joineypg P61 (ezis ey  edfy |y eUWUOSSSS (e1ep) Joyiny B4
yred g yrede
Miel abuey) — s1saylodAH [ea1uysal | 3yl Jo saipms yied g pue e
Z 9lqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Consult Clin Psychol. Author manuscript; available in PMC 2018 May 18.



Page 25

Magill et al.

10— 1D 01 NI

wx €0 ow 9-0 |oyodre w87 INGNIN 00'52 802 1001 001N
(9102) awnes

S0- 1D 0INHIN

Y0'- ow 9-0 [oyoole w37 INGNIN 00's2 67T 1201 021N
(€102 *® 0TOZ) dwnes

S0° 1D 0INHIN

10~ ow +/ [oyoore wex €S INGIN 00'ST 16 L1201 00IN
5(600Z 2 q ‘e 8002) swines

4 1D 01 NIIN

— — S Xas »x €8 INGIW ¥0'82 1z 1201001N
5(€T02) 49bUBfOId

0" 1IN - LD 0L NHIN

S0° ow 9-0 Bnap saypo NG 08'%2 4

s 3L 41N - 1D 01 001N

L0- 1IN - LD 01 NIIIN

6T - ow 9-0 Bnup Jayio 9¢’ ING/IN v6°/2 6T 1IN - LD 01 ODIIN
5(GT02) sinea
eT- ow 9-0 pnip-Ajod — IND 00°'G§ ey (5T02) OO1WIY.a

20 - 1D 0INHIN

— — Bnip sayro «xx89 TNGNN 00°0¢ 98 1201 021N
(9002) AspreD
LT- ow 9-0 |oyoole —  INGNN 000§ 8¢ (0102) I13qdwed

LI LD OINIIIN
(Nezis 193 Juodewil dn-mojiod  Joineyeg WBrel  (Mezispey3  adhy jy  pUIWUOSSSS oy (e78P) JoUINy B114

yred q yrede

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Consult Clin Psychol. Author manuscript; available in PMC 2018 May 18.



Page 26

Magill et al.

— — |oyoofe IND 00°'GL o¢ (sT0Z) AsI0ys

S0° 1O 0INIIN

0T~ ow 9-0 Brup-Ajod 09 1uIGS 00'0¢ 0L 1201 00IN
4(¥102) swkg-Aoy

v0'- LD 0INIHIN

LEE- ow +/ uonLanu w79 INGNN 00°SY ey 1201 021N
(zT02) NOYIId

80" 1O 01 NIHIN

LT~ ow 9-0 [oyooje wex L 3DISVE 00'09 ra 1001 00IN
,(2102) sioquBieN

90’ 1D 0INIIN

0" ow 9-0 |oyoofe L& 13N 0009 81T 1201 021N
(6002) s1hoy

11— 1D 01 NI

£z ow 9-0 [oyooye w79 SOISVE 0009 v 1201 001N
4(r102) 831

0z'- 1O 0INIIN

20 ow 9-0 9dUdJIaYpPE UOITedIPaW 1A ING/IN 02’52 ee 1201 021N
5 9(€702) ueldey

e G 1O 0INIHIN

L0 ow 9-0 |oyoofe e 35 INGIN 00°€9 06 1201 ODIN
(9702) J81yeX
90— ow 9-0 Buquied — ING/IIN 0€'ze o (6002) su1bpoH

(1) 8z1s 108443

juiod awii] dn-mojjo4

Joineyeg w6 ey

(Neziseya  edhy |y UM UOSSSS

(e1ep) Joyiny s114

ured q

ured e

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Consult Clin Psychol. Author manuscript; available in PMC 2018 May 18.



Page 27

Magill et al.

“(¥T0Z “Ie 19 supjy) 108l04d wswidolansp JuswaINseaW [euoleAIasqo Jabiej e Jo Lied se Apms papn|ou|

4

"[(600¢ ‘03101158IN) Wd3d ‘(0T0Z "I 39 s18A0IN) T°T°€ *(L00Z "€ 12 S19A0IN) 0°€ '(G00Z e 19 S19A0IN) 0°Z ILIIAl “f°8] Si01ABYSg UOISS3S-UI P03 0} DSIIAI UB) JOL)O INSeaW B pasn %amm

"31easgns jJuawabebus Juald (E86T "1t 18 A3]BIN.O) 9JedS SS3201d AdelayioyaAsd 11gIapuen ayl si ainseaw 19 (9002) uewpreog

1Y

(50" >0 ‘0z =¥ ‘YTz =0 ‘[FT" '€0"-] 1D %G6 ‘G0 =) 1 AN[1qeI|a] JajelIaiul /g Uey) SSa| O} NP PaAOLUB) APNis UM slewnise paWWLL

“v/=N 8|dwesgns euenliiew 1auseg uo paseq sazis 109143

q

‘yibua| uoissas 186Je} Jo podal paysijgnd uo paseq sanuiw ul ybus) co_mmwmm

"sayewnsa pajood 03 saBUBYD SAIUBISONS U 3INS81 10U PIP SAIPNIS [IND JO [BAOWSY “JBYIO [N = OIIN X2eqpas) Yyim
1N= 41N ‘uoredionued 18y1o-1uedyiubIs YUm [Nl = OS+IIA ‘JU81SISUodUI [IA = NTTIA SUSISISU0D [IAl = ODIIN ‘BuimaIAIBIUl [BUOIIBANOW = || (e} 8BUBYD = 1D ‘SBINUIL = UIW ‘}98M = }M ‘YIUoW = oW

0T >d
/
‘50" >d
o
‘500" >d
¥
‘700" >d
Kxx
'S910N
9T'- Ol - 1D 0I NTTIN
17 ow 9-0 Joyoaye _ INENN 00°'SY 0g
x 08 OIN - 1D 01 ODIN
£ dIN - LD OV NI
Lo ow 9-0 Joyoore e B9 INGNN 005y 0g dIN - 1D 01 001N
2(0T02) 49pBA
— 1D 01 NIIIN
s 0L 1001 ODIN
(ezis oy uiodawi ] dn-mojjo4 lomneyeg Bbrel  (N)ezseyg  edhypy  eUMIUOSSS oy (@rep) Joyny w114

yred q

ured e

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Consult Clin Psychol. Author manuscript; available in PMC 2018 May 18.



Page 28

Magill et al.

er’ 1S 01 00IN
— — Bnup Jayio T ING/IN 00°0€ 98

(9002) Ae1reD
LW ow 9-0 Joyoofe — 1IN/ 000§ 8¢ (0102) I19qdwed

L8T- 1S OINIIIN

T ow 9-0 |oyogje ) SJlIsvd 89°CS 09T 1S 01 021N
(5102) ¢ 3Ms Meslog

LEC 1S OINIIIN

L 6¢ ow 9-0 |oyooje e &5 SolIsvd €6'9% 16 1S 01 021N
(5T02) T 8MS Meslog

6T 1S OINIIIN

o SE ow +/ Brup saypo #»5€nanw 5502 vL 15 01 00IW
2 (¥102) Neureg
6T’ ow9-0 Bnip-Ajod — ING/NIIN 00'€e 15 (800¢7) 1289

ST'- 1S OINIIIN

L8C ow 9-0 10yode w9 INGNIN or'es 26 1S 01 001N
(¥102) eoRpPOdY

. o €€ OS+IIA - 1S 0L NIIIN

«xC ow 9-0 |oyoole ) ING/IN 9¢'Ly 19T

e 7 OS+IN = 1S 01 021N

4 IN - 1S 01 NTIIN

wxye 0E ow 9-0 |oyooje exx 87 ING/IN 86'6Y S6T IW - 1S 01 ODIIN
(€102) vORpPOdY
(1) ezis wou3  uiodawi) dn-mojjo4 Joineypg P61 (ezis ey  edfy |y eUWUOSSSS (e1ep) Joyiny B4

yred g yrede

J Consult Clin Psychol. Author manuscript; available in PMC 2018 May 18.

Mlel ureisns — sisaylodAH [ealuysal | 3yl Jo saipns yred g pue e

€ 9lqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript



Page 29

Magill et al.

#xx 8E 1S 01 NIIIN

T ow 9-0 |oyoofe xSV INSIN 00°€9 06 1S 01 0ODIN
(9102) 181yeM
6T’ ow 9-0 Buquied — ING/IIN 0e'ze oy (6002) su1bpoH

S0 1SOINHIN

e BC ow 9-0 |oyodfe + 00 INGNIN 0062 802 1S 01 001N
(9102) 8wnes

A 1S 0INIIN

T ow 9-0 [oyoore 1T INGNA 0062 67T 1S 01 ODIN
(€T0Z *® 0TOZ) BwWnes

8T’ 1SOINHIN

ST ow +/ Joyodre 8¢ nanw 00'ST 16 1S 01 031N
(6002 % q ‘e 8007) awnes

LS 1S OINIIIA

— — S X8 v €9 INGNIN ¥0'82 1z 1S 01 001N
p(€702) Jeburdil4

XC5 HIN - 1S OANIHIA

AN ow 9-0 Bnap Jayro ING/IN 08'92 12

1€ I - 1S 01 OJIN

fora IN - LS 01 NI

0" ow 9-0 Bnip Jayro 6¢’ ING/IN 08'92 6T IW - 1S 01 ODIIN
p(6102) sine@
90’ ow 9-0 Bnip-Ajod — IND 00'SS ey (5T02) 0O1WY.Q

S0 1SO0INHIN
(eziswoy3 wodswil dn-mojo4  Jomeypg w6l  (N)eziswey3  adh . eUWUOSSSS oy (e7ep) JoyIny 114

yred q yrede

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Consult Clin Psychol. Author manuscript; available in PMC 2018 May 18.



Page 30

Magill et al.

62 HIN - 1S 0L NIHTIA

17 ow 9-0 |oyoaye £ INanw 00'S¥ 0g dIN - 1S 01 O0IN
5(0T02) J8pEA

) 1S OINIIIN

00 ow g-0 Bnip-Ajod wxl9 LMIES 00°0€ 0L 1S 01 001N
5(¥102) suIkg-Aoy

€0° 1S 01 NIIIN

orT ow +/ uopLINU €2 ING/IN 00°SY 574 1S 01 00IN
(zT02) NOYIId

70" 1S O NIIIN

80— ow 9-0 [0yoafe <18 SOISVE 0009 2 1S 01 0OIN
5(2102) s1oquybreN

4 1S OINHIN

oT ow 9-0 Joyode els 13N 0009 8TT 1S 01 021N
(6002) s19hoN

oS 1S OINIIIA

— — Joyooje S0 13N 00°0¢ 00T 1S 01 OJIN
(S002) s1ehoN

eT- 1S 01 NIIIN

T ow 9-0 [oyoore xxx79 SOISVE 0009 157 1S 01 001N
2(#102) 891

0" 1S OINIIIA

T ow 9-0 3oUaJaype uolredIpsw ¥0'-  ANgG/IN 0z'sz ee 1S 01 OJIN
p 2(€102) uejde
(Nezis 193 Juodewil dn-mojiod  Joineyeg WBrel  (Mezispey3  adhy jy  pUIWUOSSSS oy (e78P) JoUINy B114

uredq yrede

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Consult Clin Psychol. Author manuscript; available in PMC 2018 May 18.



Page 31

Magill et al.

"(¥T02 ""Ie 18 supjy) 103load Juswdojanap Juswalnsesw [euoleAIasqo Jabire| e Jo Lied se Apnis nmu:_o:_m

"[(600¢ ‘03104358IN) Wd3d ‘(0T0Z "8 39 s1A0IN) T'T°€ ‘(00T “'[e 13 S19A0IN) 0°€ '(G00Z e 18 S19A0IN1) 0°Z ILIIAl B8] S101ABYSQ UOISSS-UI 9P03 0} DSIIAl UBY) JOL)O0 unseaw e pasn Apmis

D

(S0" >0 '6T =¥ ‘100" = ‘[G2" '90°T 1D %G6 ‘9T =) S1 AN[1qeI|o] Jaje.Iaiul /g Uey s3] 0} aNP PAAOLUSI APNIS YHIM alewniss pawwLL

“v/=N 8|dwesgns euen(iiew Nauleg uo paseq sazis 10943

q

‘yibua] uoissas 196.e} 1o 1odal paysijgnd uo paseq sanuiw ur yibus) :o_mmwmm

"seyewsa pajood 03 sabBuBYD SAIUBISCNS U 3INSa1 10U PIP SAIPNIS IS JO [BAOWY “13YI0 [l = OIIN 2eqpas) Yim
1= d1IAl ‘uonedionaed 18y10-1uediIubIS UM [ = OS+IIAl JUBISISUODUL [IAl = NITIAI “JUBISISUOD [IAl = ODIIA ‘BUIMBIAIBIUI [EUOIBAIIOW = ||| ‘Y[€) UIBISNS = | S ‘SSINUIW = UIW ‘Y88M = YM ‘YIUoW = oW

0T >d
i
‘50" >d
o
‘g00" >d
*¥
‘700" >d
KKK
'S910N
_ T Ol - 1S 01 NITIA
Ve ow 9-0 Joyoae . ING/IN 00°Sy 0€
wx €S Ol — 1S 01 ODIIN
(ezis o3 uiodawi ] dn-mojjo4 lowneyeg BBrel  (N)ezseyg  edhy |y eUMIUOSSS oy (@rep) Joyny Bsu14

yred q

yrede

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Consult Clin Psychol. Author manuscript; available in PMC 2018 May 18.



Page 32

Magill et al.

€0'- 1204d 01 D3404d
4% ow 9-0 loyooje 8T’ SolIsvd 89'¢S 09T 10014 01 021N04d

(5T02) ¢ 8MS Leslog

0T'- 10014d 01 01114010
10 10044 01 9340.1d

0z - ow 9-0 |oyooje . SoIsvd €6'97 16
8T 1001d 01 OOlINOId

(GT0Z) T @NS Lesiog

) 100.d 01 01RIH0IO
) 1% 1001d 01 D3d0ld
e 06— ow +/ Bnup Jayro . ING/IN §5'0¢ 172
9T 120.d 01 O2JlINoId
2(#102) nouteg
L0°- 1204d 0} o1eIq01d
) 10— 1001d 0} D3d04d
K60~ ow 9-0 loyode . ING/IIN 0r'€s 6
L7 120.d 01 O2JlINoId
(7702) eoepody
€0’ - OS+1IA - 1004d 01 01114010
90'- ow 9-0 |oyodje 0 ING/IN 9¢'Ly 19T OS+IIA - 1.004d 01 D340ld
(% OS+IIN - 1.204d 01 OJIINO0Id
90'- 1IN = 1.001d 01 0114010
) T0- I — 1001d 0} D3d0ld
A ow 9-0 Joyooje . ING/IN 86'67 S61
A% IW — 1004d 0} ODIINoId
(€702) 9EPOdY
9T'— ow +/ Bnup-Ajod — INgNN 05°29 8 ¢(€002) Utsyiwy
(1) ezis o3 uiodawi] dn-mojjo4 Joineysg 161e ] ()ezswoy  edhy |y eUMWMUOESS (e1ep) Joyiny B4
yred q Ylede

sarewns3 el abuey)d uoniodoid — s1saylodAH [ea1uydal [N 3yl Jo saipnis yied g pue e

¥ alqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Consult Clin Psychol. Author manuscript; available in PMC 2018 May 18.



Page 33

Magill et al.

20— 10044 01 01eIH0I)
S0° 1201d 01 93doud
oT'- ow 9-0 [oyoore ~INgnn 00'Ge 67T
22 7C 1004d 0} ODINOId
(€T0Z ® 0T0Z) 8wne
S0° 10044 03 01010
90’ 1201d 01 93404d
10—~ ow +/ [0yoo[e ~INgnn 00'ST L6
LVe 1001d 01 OJ1N04d
(6002 % g "8 8002) dwne
w 1004d 01 01114010
74 1001d 01 DFHold
— — NS X3S . ING/IN 0'8¢ LC
»EE 1001d 01 OD1N0Id
¢(€102) 196l
468 S1N — 1004d 0} 01714010
eT— ow 9-0 Bnup Jay1o o' ING/IN 08'%Z 14 I — 1004d 01 93H0ld
LT I = 1004d 01 0OIIN0Id
L87= 1IN — 1D04d 0} 01114010
60’ 1IN = 1D0.d 01 93d0.d
62— ow 9-0 Bnip Jayio ING/IN ¥6'LC 67
12— 1IN = 1D0.d 0} ODINOAd
¢(§702) sine@
eT'— ow g-0 Bnip-Ajod —  IND 005§ ey (S102) 021WY.a
xow. 100.d 01 011ea4010)
11— ) 1201d 01 93do.d
— — Bnip Jayro ING/IN 00°0€ 98
e 1001d 01 OD1N0Id
(9002) Ao1yeD
0T 10014 03 01010
(Nezis 193 Juodewil dn-mojiod  Joineyeg WBrel  (Mezispeyz  adhyy  pUIWUOSSSS (erep) Jouyny 1114
yred q yrede

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Consult Clin Psychol. Author manuscript; available in PMC 2018 May 18.



Page 34

Magill et al.

100.1d 01 9340.d

60— ow9-0 loyodje 44 13N 0009 81T 10014 01 0D1N0Id
(6002) s1akoN
€0’ 1004d 03 0eIq40Id
90’ 1001d 01 9340.d
— — Joyoaye . NEN 0002 €0T
7€ 1201d 03 OO1INOId
(S002) s10hoN
40T- ow 9-0 Joyooye — 13N 05'2S 65 ¢(2102) waisusbio
60— 120.d 0} 011214010
T 1001d 01 D3Ho.d
1T ow 9-0 9dualaype uoleaipsw . ING/IIN 0¢'Ss¢ e
10~ 1001d 01 0O1N0Id
¢(€702) Uejdey
10 1D0.d 0} 011214010
20— 1001d 01 DFHo.d
€0'- ow 9-0 Joyoaye ING/IN 00°€9 06
20 1001d 01 0D N0Id
(9102) Ja1yeM
20 10014 01 01eIH0IO
sz 1001d 01 9340.d
v0° ow 9-0 Joyoaye _ SoIsvd 0009 1172
8¢ 1001d 01 OD1IN0Id
pr102) 8971
8¢~ ow 9-0 Burqued — INGNIN (1[4 o (6002) su1fpoH
LT 1D0.d 01 011814010
LT 1001d 01 93404d
€0’ ow 9-0 [0yoofe ING/IN 00'G¢ 802
L6T 1001d 01 OD1INOId
(9102) wnes
(Nezis 193 Juodewil dn-mojiod  Joineyeg WBrel  (Mezispey3  adhy jy  pUIWUOSSSS oy (erep) Jouyny 114

ured q

ured e

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Consult Clin Psychol. Author manuscript; available in PMC 2018 May 18.



Page 35

Magill et al.

"[(600z ‘0310115BIN) Vdd ‘(0TOZ "8 39 SI9A0IN) T'T°€ (200T “[e 10 SI19A0IN) 0°€ ‘(S00Z “"Ie 18 S19A0IN) 0°Z I LIl “B°3] SI01ABYSq UOISSaS-UI 3p02 0} DSIIAI UBY} JBL30 dInseaw e pasn %amq

‘yibus| uoissas 18641 10 1odas paysijgnd uo paseq seinuiw ui yibus| co_mwmww
'SareWISd

pajood 01 saBUBYD BANULISONS UI 3 NS 10U PIP SBIPNIS IS JO [eAOWaY “J8YI0 [ = OIIAl ‘X98qpaa) Yyum [N= 41IA ‘uonedidied Jayio-1uediiubis Yum Al = OS+IIA ‘011eJ UONI8|Jal 0] uonsanb = oneiyo1d)
‘suonos|yas xa|dwood Jo uoiuodoid = DJH0Id “UBISISUOD [IA 40 uoiuodoid = OD1INOId ‘BuIMBIAIBIUL [RUOITRAIIOW = [IAl Y[l 8Bueyd JO uonodold = | D0Id ‘SBINUILL = UILL ‘X88M = M ‘UIuow = ow

01T >d
)
‘g0 >d
x
‘500" >d
£
‘100" >d
KKK
'S9JON
20 Ol — 1001d 01 011eI4010)
1T- ow 9-0 [oyooe 0T-  INGNIN 00°S¥ 0 Ol — 100.d 01 D340.d
1T- OIIN = 1001d 01 OJ1IN0Id
60° 1N = 1004d 01 011e1{01)
) eT I = 1004d 01 93do.d
wxx 0L ow 9-0 |oyooye ING/IN 00'SY 0
eT I = 1004d 01 0DIIN0Id
(0102) 13pen
00’ 1004d 03 01eIH0ID
or 1901d 01 9340.d
e ow 9-0 Bnip-Ajod ) 1419s 00°0¢ 0L
90— 1001d 01 0J1IN0Id
p(v102) suihg-Aoy
or 1004d 03 01eIH0ID
1 1901d 01 9340id
ve - ow 9-0 [oyoore _ SoIsvd 0009 ra4
0T 1001d 01 0O1IN0Id
p(2102) sioqubiaN
Lo 12014 01 011814010
()ezis 10943 Juiodewi | dn-mojjo4 oneyeg el  (M)ezsweyg edA |y eUWUOSSS (e7ep) JoUIny ;114
yred q yrede

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Consult Clin Psychol. Author manuscript; available in PMC 2018 May 18.



Page 36

Magill et al.

‘($T0Z “[e 18 Supy) 198fo.d Juswidojanap Juawialnseaw [euolieAlasqo Jabie| e Jo ued se Apnis Umuz_oc_b

“v/=N 8|dwesgns euenfiiew nauleg uo paseq sezis SUTEN

Author Manuscript Author Manuscript

Author Manuscript

Author Manuscript

J Consult Clin Psychol. Author manuscript; available in PMC 2018 May 18.



Page 37

Magill et al.

9T'- awooINQ 03 11ds 1IN
Mz ow +/ [oyoo[e INg/IN 00'ST 16 awoNO 0} Ayredw3

(6002 7 g "2 8002) dWne

8T’ - awoNQ 01 1ds [N
Lr- ow 9-0 Joyooje INS/IA 0009 59 awoanQ o3 Ayreduwiz
2(GT02) Buim3 uraspied

o awoanQO 03 1ids [N
er- ow9-0 Joyooye Solsvd 8925 09T awoano 03 Ayredw
(5T02) ¢ 8s Liesiog

0g'- awoanQ 03 1ids [N
8¢ - ow 9-0 |oyode SJISvd €697 16 awodnQ 0} Ayredw3

(GT0Z) T @MS Lesiog

€0’ awoNQ 01 1ds [N
90’ ow +/ Brup-Ajod ING/IN 05'52 174" awooInQ 03 Ayredwg
(£002) 2yeS/(702) 18104LBg

€0- awoNQ 01 1ds [N
S0~ ow 9-0 10yodje ING/IN or'es 26 awo2InQ 03 Ayredwg
¢(¥102) edepody
10— OS+IIN - 8WOoANQO 01 1L1dS I
00— ow 9-0 [oyooye INENIN 9zl 191 O+ 1IN - 8000 08 A
€0~ 1IN — 8WoaINO 01 1L1dS TN
0 ow 9-0 1oyoo[e ING/IA 86'617 56T IN —3woanQ o1 Ayredw3
¢(€702) eoEpOdyY
(ezis oy uiodawi dn-mojjo4 loneypg BBl adhy |y pUIWUOSSS (@7eP) JoUYIny ;114

sI1SaUI0dAH [21UYY3L (Il 9U} JO SaIpNIs yed [eqOJ9)

G 9lqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Consult Clin Psychol. Author manuscript; available in PMC 2018 May 18.



Page 38

Magill et al.

6T - awoainQ 01 Ayredw3
oW +/ uonnu ING/IN 00°SY ey

(z102) NOYIId

€T - aWo2NQ 01 11dS [N

10° ow 9-0 Bnup Jayjo ING/IA 00°22 €l awoano o1 Ayredw3
2(1702) 8bpuqueddN

€ awoanQ 03 1aids [N

ev ow 9-0 [oyoore SoIsvd 0c'ee €5 awoanQ o1 Ayredw3
2(¥T02) 08j0nsEN

00 awoonQ 01 11ds [N

%0’ ow 9-0 Bnup Jayio ING/IN 0009 Ly awoNQ 03 Ayredwy
p 2(€102) 897

6T - awoaINQ 01 1S [N

60— ow 9-0 Annioe [eaisAyd ING/IN oT'ee 4 awoInQ 0} Ayredw3y
(¥102) a1muN

LT aWwoaNQ 03 1uds TN

8z ow 9-0 80ualaype uolyedIpawWw  [ING/IN 0z'se e awooNQ 01 Ayredw3
2(€T02) uedey

60 awWo2NQ 01 11dsS [N

10 ow 9-0 [oyooye ING/IN 00€9 06 awoInQ 0} Ayredw3y
(9102) s81yeM

0 aWo2NQ 01 1dS [N

10 ow 9-0 [oyoore ING/IN 0052 802 awooNQ 01 Ayredw3y
(9102) 8wnes

0 aWoNQ 01 1dS [N

90’ ow 9-0 [oyoore ING/IN 0062 67T awoonNQ 01 Ayredw3
(€102 *® 0T0OZ) dwnes
(4)ezis 109y uiod swiy dn-mojjo4 loineypg wh1e) adfy |y eUlWUOSSSS (erep) Joyiny 1s114

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Consult Clin Psychol. Author manuscript; available in PMC 2018 May 18.



Page 39

Magill et al.

‘($T0Z “[e 18 supjiy) 108load Juswdojanap Juswainsesw [euoiieAlasqo Jabiej e Jo Led se Apnis papnjoul

1Y

"[(600z ‘0310115BIN) Wd3d ‘(0TOT "8 19 SI9K0IN) T'T°€ (200T “[e 30 S19A0IN)) 0°€ “(S00Z “Ie 18 S19A0IN)) 0°Z ILIIA B3] DSIIN Uey} JBUI0 SI0IABYS] UOISS3S-UI 9POI 0} INSeaw e pasn %e&

(50 <O ‘8T =¥ ‘2vz =d ‘[0 ‘0T'-] 1D %S6 ‘70— =) SI AU|IqeI|a. Jo1ellaiul.//gf Uey) SS3] 0} 9N PaAOWSL APMIS UM S1eWIs pawiwLiL

q

‘yibua| uoissas 19b.Je} 1o podal paysijgnd uo paseq ssinuiw ui yibus| co_wmmmm

1810 |IAl = OIIN {9eqpaa) yim

1= 1A ‘uonedionued Jay10-1uediiubIS YIM [N = OS+IIA JUSISISUOdUL [IAl = NITIA “U3ISISUOD [ = ODIIN “BUIMBIAIBIUI [EUOITEAIOW = I\ 1€l 8BUBYD = 1D ‘S3INUIL = UIW $33M = 3M ‘JIuoW = ow

Author Manuscript

o7 >d
or>¢,
‘5o >d
*
‘500" >d
KK
‘700" >d
KKK
'S910N
60" OIIA - 3wo2InQ 01 H_‘__Qm 1N
ow 9-0 [oyoore ING/NIIN 00'S 0g
50— OIIN - 3Wwo2nQ 0} Ayredwg
18- 1A - 8WoINQO 03 31dS 1IN
JVE- ow 9-0 |oyodye ING/IN 00'GY 0 I - 3woainQ o1 Ayredw3
(0102) Jopen
20 awonQ 01 11ds [N
S0°- ow 9-0 [oyoafe SoISvd 0525 208 awodNno 01 Ayredwi
2(€T02) uosijoL
10 3W02INO 01 11dS TN
LT ouw 9-0 [oyooe solsvd 0009 €5 awoanQ 0} Ayredw3
2(8002) uosijoL
Y- awoaNQ 03 1uIds 1N
(1 azis a3 ulodawil dn-mojjo4 joineupg pbiel adfy |y eUMUOSSSS (erep) Joyiny 1114

Author Manuscript

Author Manuscript

Author Manuscript

J Consult Clin Psychol. Author manuscript; available in PMC 2018 May 18.



Page 40

Magill et al.

Author Manuscript

‘|eAJBIUI BOUSPIIUOD = [ el 8uryd Jo uoiodoid = | D0Id ‘UISISU0D [N
10 uonodoud = ODIINOIG f[er urelsns = 1S el abueyo = |9 ualsisuodul [\ = NITIA JU8ISISuod [ = ODIIA BuimaiAIBIuL [euoleAIIOW = [ Plog Ul pajolpul (S0° > d) sazis 10813 uedIUBIS "S310N

LT € 81 € 0z € 81 € 12 € b
50" < 50" < 50" < 50" < S0 < 50" < S0 > S0 > G0 < S0 > 0
9T 'T10- 08 '¥0'-  ¥2'60° €7 0€- 9T 'TO-  ¥T vE- 2§ vE 69" ‘€0° 09" ‘18" Z8 ‘8T’ 1D %56
L0 LT 6T 80’ 60" 11— e w 95 65" S1094)3 wopuey
ubIH Mo ubIH Mo ubIH Mo uBIH Mo uBIH Mo
MIOS [N MAS [N WAAS TN HAIDS I MAIOS [N BAIdS TN MAAS TN HAIAS TN BAIOS TIN - BadS TN
1001d 01 ODIN0Id 1S 01 NIIN 1201 NIIN 1S 01 021N 1001 001N
91 [ LT z LT z LT z 81 z b
G0 < S0" < S0 > S0" < S0 > 50" < S0 > 50" > 60" < 50" > 0
IT'000 9y '8T-  Tg''€0° 09 '6T- ST ‘20—  Ov'6E- €5 ‘9E I8°0V- 09" ‘€S €6 ‘6E- 1D %56
60° or 4% A L0 10 S’ e iy 1§ S1094)3 wopuey
YbIH MO YbIH Mo YbIH MO YbIH MO ubIH Mo
Ayredw3  Ayredw3 Ayredws Ayredws Ayredws  Ayredw3s  Ayredw3s  Ayredw3  Ayredw3z  Ayredw3
1001d 01 0210 d ISOINIIN LOOINIIW 1S01 001N 1201021
s101eJapol Jeuosiadiaiu) Aq saipms yred e
9 9|qeL

Author Manuscript

Author Manuscript

Author Manuscript

J Consult Clin Psychol. Author manuscript; available in PMC 2018 May 18.



	Abstract
	Introduction
	Method
	Study Inclusion
	Literature Search
	Data Extraction Methods
	Study descriptor variables
	Data collection procedure

	Data-analysis
	Overview of analyses
	Technical and relational paths tested
	Effect size, model of inference, sensitivity analyses


	Results
	Sample of Primary Studies
	Therapist MI Skills in Relation to Client Change Language – “a” path
	Change talk frequency
	Sustain talk frequency
	Proportion measures of MI skills and client language

	Client Change Language in Relation to Client Follow-up Outcomes – “b” path
	Change and sustain talk frequency
	Proportion change talk

	Therapist Relational Skills in Relation to Client Follow-up Outcomes – “global” path
	Interpersonal and Intrapersonal Factors as Moderators of Between-Study Variability in MI Path Effect Sizes

	Discussion
	Summary of Results
	Therapist MI Skills in Relation to Client Within-Session Change Language
	Client Change Language in Relation to Behavior Change at Follow up
	Moderator Results and Relational Hypothesis Results: Do Interpersonal or Intrapersonal Factors Specify the Technical Hypothesis?
	Limitations and Future Implications
	Conclusions

	References
	Figure 1
	Figure 2
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Table 6

