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Abstract

Providers’ adherence in the delivery of behavioral interventions for substance use disorders is not
fixed, but instead can vary across sessions, providers, and intervention sites. This variability can
substantially impact the quality of intervention that clients receive. However, there has been
limited work to systematically evaluate the extent to which substance use intervention adherence
varies from session-to-session, provider-to-provider, and site-to-site. The present study quantifies
the extent to which adherence to Motivational Interviewing (M) for alcohol and drug use varies
across sessions, providers, and intervention sites and compares the extent of this variability across
three common MI research contexts that evaluate MI efficacy, Ml effectiveness, and MI training.
Independent raters coded intervention adherence to MI from 1275 sessions delivered by 216
providers at 15 intervention sites. Multilevel models indicated that 57%-94% of the variance in Ml
adherence was attributable to variability between sessions (i.e., within providers), while smaller
proportions of variance were attributable to variability between providers (3%-26%) and between
intervention sites (0.1%—-28%). MI adherence was typically lowest and most variable within
contexts evaluating Ml training (i.e., where MI was not protocol-guided and delivered by
community treatment providers) and, conversely, adherence was typically highest and least
variable in contexts evaluating Ml efficacy and effectiveness (i.e., where MI was highly
protocolized and delivered by trained therapists). These results suggest that MI adherence in
efficacy and effectiveness trials may be substantially different from that obtained in community
treatment settings, where adherence is likely to be far more heterogeneous.
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Motivational Interviewing (MI; Miller & Rollnick, 2013) is an evidence-based clinical
method with strong empirical support for reducing problem alcohol and drug use (Lundahl
et al., 2010). Research has evaluated MI’s efficacy (i.e., impact of the intervention on client
outcomes under tightly controlled conditions) and its effectiveness (i.e., impact of the
intervention on client outcomes under “real world” conditions) through multiple randomized
clinical trials (RCTs), and numerous training studies have evaluated methods for
disseminating MI practices into community settings and enhancing providers’ use of Ml
(Schwalbe, Oh, & Zweben, 2014). Efficacy, effectiveness, and training studies commonly
assess providers’ adherence to MI principles and techniques to understand the degree to
which MI was implemented with fidelity. For example, in efficacy and effectiveness studies,
investigators often measure adherence to assess the internal validity of the study and
determine whether M1 was being delivered in the manner intended by intervention
developers. Likewise, training and implementation studies also commonly measure
providers’ Ml adherence to assess the impact of training or implementation efforts on
providers’ intervention delivery.

In each of the above research contexts (efficacy, effectiveness, and training studies), ratings
of providers’ MI adherence demonstrate the extent to which they have skillfully executed
MI. It is often assumed, but not explicitly tested, that M1 skill varies considerably between
providers, and that providers’ overall adherence to Ml varies based on the research context
in which the intervention was conducted. For example, Ml that is delivered in the context of
clinical efficacy trials is often assumed to be delivered with high adherence and minimal
variability, while Ml that is delivered in the context of frontline community settings is
assumed to be delivered with lower adherence and greater variability. Understanding the
sources of variability can guide how training, supervision, and quality assurance procedures
might better support and enhance M1 adherence and intervention quality more generally.
Existing research, described below, has shed some light on the extent to which providers
differ from one another in M1 adherence. In most cases these studies have evaluated
associational relationships between setting- or provider-level covariates and MI adherence
(e.g., to identify factors that predict adherence) or changes in MI adherence over time (e.g.,
to evaluate change from pre-training to post-training); however, actual variability in
adherence has been examined less frequently. Moreover, there has been almost no work
evaluating the extent to which this variability differs across intervention sites or across
different research contexts.

Quantifying variability in provider adherence can have important implications for research
and clinical practice. If MI adherence differs greatly between different research contexts, it
would support the common assumption that the Ml that is delivered and tested in more
controlled research contexts (e.g., efficacy or effectiveness RCTs) may have minimal
resemblance to and less variability than the Ml that is delivered in less controlled clinical
contexts (e.g., frontline community clinics). This may reveal additional limitations to the
generalizability of many MI research findings across different research and clinical contexts.
For example, much of the research on MI processes and mechanisms of behavior change is
drawn from secondary analyses of efficacy RCTs (Magill et al., 2014; Pace et al., 2017), and
the extent to which such research findings generalize to community treatment contexts may
be questionable or unclear if the distributions of provider adherence in RCTs are
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fundamentally different from those in community treatment agencies. Modeling differences
in intervention adherence across these different research and clinical contexts also may be a
stepping stone toward formally quantifying the size of the research-to-practice gap in
delivery of evidence-based alcohol and drug use disorder interventions. This gap is often
cited but rarely quantified, especially through the evaluation of intervention integrity by
independent coder ratings. In addition, understanding the sources that contribute to the
greatest variability in MI adherence (i.e., variability attributable to session-, provider-, or
site-level differences) could also help highlight where intervention quality gaps originate,
which may help pinpoint where to target efforts to improve MI adherence (i.e., targeting
session-, provider-, or site-level factors that influence MI adherence).

Factors Influencing Ml Adherence

Several provider-, session-, and site-level factors may influence MI adherence and therefore
create variability in M1 adherence. For example, at the provider level, higher adherence is
associated with receiving formal Ml training and follow-up coaching or feedback (Martino
et al., 2016); however, community providers frequently fail to meet commonly-accepted
proficiency cutoffs even after Ml training (Hall, Staiger, Simpson, Best, & Lubman, 2016).
Providers with less confrontational clinical styles and greater MI-related knowledge, MI-
related self-efficacy, and positive beliefs about the clinical benefits of Ml are often more
likely to report intentions to learn and use MI (Walitzer, Dermen, Barrick, & Shyhalla,
2015).

Within-provider factors that influence MI have also been studied. Adherence is likely to
improve after Ml training (Schwalbe et al., 2014); however, MI adherence is unlikely to
improve or may even deteriorate over periods of time after that (Dunn et al., 2016; Miller,
Yahne, Moyers, Martinez, & Pirritano, 2004; Moyers et al., 2008; Schwalbe et al., 2014). Ml
adherence often varies considerably across different sessions administered by the same
provider (Dunn et al., 2016; Imel, Baer, Martino, Ball, & Carroll, 2011), which may be due
in part to mutual influence between provider behaviors and patients. For example, while
provider adherence can influence clients’ within-session behavior (Mayers, Houck, Glynn,
Hallgren, & Manuel, 2017), client characteristics, such as severity of substance use,
motivation for change, or interpersonal aggressiveness can influence provider adherence
(Boswell et al., 2013; Imel et al., 2011).

Site-level factors are also associated with providers’ M1 adherence. Intervention sites that
have affiliations with research institutions, more highly educated administrators, or better
access to internet technology may have better M1 adherence (Lundgren et al., 2011).
Organizations with more favorable views of Ml and greater support for using Ml may have
fewer barriers to adopting MI (Walitzer et al., 2015). Additionally, organizations that are
more open to change and have less support for provider autonomy may be more likely to
increase provider MI adherence after receiving Ml training (Baer et al., 2009).
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Barriers in Quantifying Variability in Adherence

Despite the reasons to suspect that providers’ Ml adherence varies across sessions,

providers, intervention sites, and research contexts, there has been little to no research that
quantifies the extent of these sources of variability. Research in this area has likely been
hampered, in part, by the time-consuming nature of observational coding data to conduct
meaningful analyses. Obtaining independent ratings of providers’ MI adherence requires
substantial coder training and imposes significant cost and labor burdens, which often limit
the scale to which MI adherence is evaluated. For example, a recent meta-analysis that
evaluated associations between coded patient and provider behavior in Ml sessions identified
only 19 studies with an average of 138 sessions per study (Pace et al., 2017). Other studies
evaluating providers’ use of MI have often used MI knowledge tests or self-reported use of
MI, rather than ratings of MI adherence obtained by independent coders evaluating actual
clinical sessions (Madson, Loignon, & Lane, 2009; Romano & Peters, 2015). Such measures
are vulnerable to self-report biases that could limit their validity.

Aim and Hypotheses

The present study aimed to quantify the variability of MI adherence in substance use
interventions between sessions, providers, and intervention sites across three types of
research contexts that commonly evaluate M1 adherence (i.e., efficacy, effectiveness, and
training study contexts). We utilized M1 adherence data, coded from independent raters,
obtained from six studies, including: (a) three single-site RCTs and one two-site RCT
evaluating Ml efficacy, (b) one multisite RCT evaluating Ml effectiveness in primary care
clinics, and (c) one multisite Ml training study in community addiction treatment agencies.
The studies varied considerably in terms of their intended research goals, training methods,
clients, and provider characteristics.

Informed by previous research (Dunn et al., 2016; Imel et al., 2011), we first hypothesized
that for all three research contexts (efficacy, effectiveness, and training studies), variability in
MI adherence would be greater within providers (i.e., greater variability between sessions
within the same provider’s caseload) than it would be between providers within the same
context. We did not make specific hypotheses about the degree of variability in Ml
adherence between intervention sites (i.e., variability between sites within the same research
context) due to a lack of previous research on the topic, and instead aimed to quantify and
report this source of variability. Second, we hypothesized that MI adherence would be
lowest — and most variable — in the less controlled research contexts, such as the Ml training
study (i.e., where providers had less Ml training, less supervision, and more heterogeneous
clients). We likewise hypothesized that MI adherence would, on average, be highest and
least variable in more highly controlled research contexts, such as in Ml efficacy studies
(i.e., where providers were usually selected by study investigators based on MI knowledge
or willingness to use MI, were given consistent supervision, and where patients were more
homogenous). We hypothesized that MI adherence and variability in adherence in the
effectiveness study would be intermediary to the levels observed in the efficacy and training
studies.
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Method

Data Sources and Participants

Data from this study were obtained from six previously published M1 efficacy, effectiveness,
and training studies. Efficacy studies included four RCTs evaluating single-session
interventions with M1 and personalized feedback, three of which were single-site studies that
addressed high-risk college student drinking (Lee et al., 2014; Neighbors et al., 2012;
Tollison et al., 2008) and one of which addressed college student marijuana use for students
on two college campuses (Lee et al., 2013). The effectiveness study was a multisite RCT
evaluating single-session Ml delivered in primary care for reducing illicit drug use (Roy-
Byrne et al., 2014). The training study was a cluster randomized trial comparing two
methods for training community substance abuse treatment providers in MI (Baer et al.,
2009). In total, these studies provided intervention adherence ratings from 1275 MI sessions
and 216 providers?. The methodologies of these studies are summarized in Table 1 and
described in more detail below. Several methodological features that could particularly
influence MI adherence are summarized here, including the specific intervention elements in
each study, client characteristics, and provider training and supervision. Additional
methodological details are available in the parent study publications.

Efficacy studies—The four efficacy RCTs were designed to evaluate brief interventions
with M1 for alcohol or marijuana use within college student populations. Active intervention
sessions were usually 50-60 minutes long and were protocol-guided. Protocols included
several common brief intervention components, including personalized feedback regarding
(a) clients’ patterns of alcohol or marijuana use, including frequency, quantity, and intensity
of drinking or marijuana use and consequences related to alcohol or marijuana use, (b)
expectancies or motivations for use, (c) perceived social norms and risk factors (e.g., family
history of use), (e) education about risks of use, and (f) protective behavioral strategies or
other skills to help reduce drinking, marijuana use, and related consequences. Two studies
targeted drinking intentions related to specific high-risk events (i.e., 215t birthday drinking or
spring break trips; Lee et al., 2014; Neighbors et al., 2012), and two studies targeted
drinking or marijuana use more generally (Lee et al., 2013; Tollison et al., 2008).

Clients in the efficacy studies were college students who were randomly selected from
university registrar lists to complete initial screening assessments and who subsequently
reported heavy drinking (i.e., 4+ drinks for women, 5+ drinks for men) in the past 30 days
(Tollison et al., 2008), reported intentions to drink heavily with friends on upcoming 215t
birthdays or spring break trips (Lee et al., 2014; Neighbors et al., 2012), or reported
marijuana use on five or more days in the past month (Lee et al., 2013). Providers in these
studies were typically doctoral-level professionals, clinical psychology graduate students,
psychology undergraduates, and post-baccalaureates associated with the college or

LThis total did not include additional sessions from non-MI study conditions or sessions that used standardized clients (i.e., actors).
Six providers conducted sessions in two or more of the efficacy studies, and thus there were 38 unique efficacy-study providers in
total. Multilevel models treating these providers as nested or non-nested within study (i.e., modeling these providers as if they were
unique providers across studies versus modeling them as overlapping across studies) resulted in nearly identical estimates (all ICCs
within +0.02) with no substantive difference in results. We therefore treated these providers as non-nested for ease in modeling and
interpretation.

J Subst Abuse Treat. Author manuscript; available in PMC 2019 January 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Hallgren et al.

Page 6

university where the study took place. Providers in these studies were trained in Ml and
intervention protocols through workshops, role playing, mock sessions with videotaped
review and MITI-coded feedback, M1 competence evaluation, and ongoing weekly group
supervision with videotape review of selected sessions and individual supervision as needed.
Providers were required to meet or exceed established M1 proficiency thresholds (Moyers,
Martin, Manuel, Miller, & Ernst, 2010) before seeing clients.

Effectiveness study—A fifth study evaluated the effectiveness of single-session Ml for
illicit drug use in primary care sites within a large, university-affiliated medical center (Roy-
Byrne et al., 2014). The MI condition utilized a single, 30-minute, protocol-guided Ml
session that included feedback, exploration of consequences, enhancement of self-efficacy,
and explorations of options regarding drug use behavior change.

Clients in the effectiveness trial were recruited from waiting rooms of primary care clinics
prior to their primary care medical appointments. All clients used illicit drugs or non-
prescribed medications within the past 90 days and had not received substance use treatment
within the past month. Much of the sample reported using more than one substance; the
most commonly used substances were marijuana (75.6% of sample), alcohol (68.9%),
stimulants (41.7%), and opiates (26.3%). A substantial portion of this patient population
(30.3%) had been homeless for at least one night in the past 90 days. Co-occurring medical
and psychiatric conditions were common (e.g., on average, more than six co-occurring
conditions per client coded in medical charts).

Providers in the effectiveness trial were either social workers who were already employed
within the clinical system or master’s or bachelor’s level providers whom study investigators
employed into the clinics for the effectiveness trial. The study took place at seven primary
care clinics within the same university medical system; however, most providers (7= 9)
delivered MI sessions at multiple sites (median = 3 sites; range = 1-6 sites). As a result of
this substantial degree of non-nesting, between-clinic effects in this study could not be
differentiated from between-provider effects in the modeling procedure and all of the
sessions were modeled as occurring within a single site in subsequent analyses. Providers
received training through workshops and rehearsal with up to five standardized patients
before seeing study participants, then received ongoing feedback from training supervisors.
Providers continued to receive monthly in-person group supervision and were emailed with
feedback on their intervention adherence ratings for approximately 25% of their clinical
sessions.

Training study—The sixth study was a multi-site evaluation of two methods for training
Ml to frontline providers (Baer et al., 2009). In one condition, providers received a standard
two-day MI workshop. In the other condition participants received context-tailored Ml
training, delivered over five 2-3-hour group training sessions scheduled two weeks apart. Ml
training sessions included practice interviews and feedback with standardized clients,
discussion of challenging situations that are common in providers’ specific clinical sites, and
attempts to build agency-level support for using MI. Administrators asked providers in both
conditions to integrate Ml into their counseling style rather than deliver a protocol-specific
intervention.
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Study investigators recruited providers from eight community clinics, including six sites
reported in Baer et al. (2009) and two pilot sites, plus an open enroliment group that was
modeled here as a ninth site. Providers generally had little or no formal M1 training prior to
the study. Providers’ education levels varied from graduate level to high school diploma or
equivalent, and approximately half were licensed chemical dependency professionals. No
patient data were collected in this provider training study. The parent study identified no
differences in provider MI adherence for context-tailored MI training compared to training
as usual, and therefore sites receiving each type of training were not distinguished in the
present analysis.

Adherence Measure

MI sessions were rated by each original research team using the Motivational Interviewing
Treatment Integrity (MITI) coding system (Moyers et al., 2005). Per the MITI protocol, 20-
minute segments were randomly selected from each M1 session then coded by one or more
trained raters (in Baer et al., sessions were typically about 20 minutes and whole sessions
were coded regardless of actual session length). Raters listened to the audio from these
segments and provided global ratings encapsulating empathy (i.e., evidence of providers
understanding clients’ feelings and perspectives) and Ml spirit (i.e., providers’ evocation of
reasons for change, fostering of power sharing, and support for clients’ autonomy) across the
entire session segments. Raters also tallied individual provider utterances as complex or
simple reflections, closed or open questions, Ml-adherent (e.g., emphasizing client control,
affirming client choices), MI non-adherent (e.g., giving advice without permission,
confronting), or Ml-neutral (e.g., giving information). Utterances in each of these categories
were summed to derive total behavior counts for each session segment, which were then
used to compute four indices of Ml technical proficiency described by the MITI:
percentages of open (versus closed) questions (%0Q), percentages of complex (versus
simple) reflections (%CR), ratios of reflections to questions (R:Q), and percentages of MI-
adherent (versus non-adherent) behaviors. Higher values in all indices reflect better Ml
adherence.

Coder teams in each of the parent studies included multiple independent raters who were
typically research assistants and/or undergraduate and graduate university students. Coder
training typically included review of intervention and coding manuals, review of example
audio-and video-recorded MI sessions, and graded coding practice requiring a specific
criterion level of agreement before coding study sessions.

Five of the parent studies (Baer et al., 2009; Lee et al., 2013, 2014; Neighbors et al., 2012;
Tollison et al. 2008) used the MITI version 2.0 (Moyers et al., 2005) and one parent study
(Roy-Byrne et al., 2014) used the MITI version 3.1 (Moyers et al., 2010). Coding criteria in
the MITI1 2.0 and 3.1 overlapped considerably but included two differences of relevance to
the present analysis. First, global codes in the MITI 2.0 used a 7-point Likert-type scale
whereas the MITI 3.1 used a 5-point scale; therefore, we rescaled the MITI 3.1 global
ratings from Roy-Byrne et al. (2014) onto a 7-point scale by multiplying each global rating
by 1.4. Second, the MITI 3.1 yielded separate global ratings for evocation, collaboration,
and autonomy/support that were then averaged to estimate the degree of Ml spirit. In
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contrast, the MITI 2.0 provided one overall Ml spirit rating that instructed coders to account
for evocation, collaboration, and autonomy/support in combination. Thus, we obtained Ml
spirit ratings from a single item in the MITI 2.0 and from the averages of three ratings in the
MITI 3.1.

Inter-rater reliability estimates from original studies are summarized in Table 1. Reliability
estimates were usually good to excellent for each MITI index (e.g., > 0.6; Cicchetti, 1994)
but were occasionally in a range considered to be fair (between 0.41 and 0.60). Inter-rater
reliability estimates for percentages of MI adherent behaviors were sometimes low (e.g.,
0.13 in Roy-Byrne et al., 2014), which was attributable to restriction of range (i.e., few Mi
non-adherent behaviors) and these scores were therefore excluded from analysis in the
present study due to low reliability.

Analytic Plan

We used multilevel modeling to evaluate differences in means and variances of Ml
adherence ratings across the efficacy, effectiveness, and training study contexts (Raudenbush
& Bryk, 2002). Three-level models partitioned sources of variability for each MITI index as
being attributable to differences between sites, differences between providers (within sites),
and differences between sessions (within providers and sites). The following formula
represented the three-level model:

MITLj=b Efficacy ,+boEffectiveness+bs Training;, +

VEH']cacy,k +VEfﬁcacy4,k +
+u
+e

+U’I‘raining.jk

+e

uEﬂicacy?jk Effectiveness,jk

GE[[icacy.ijk Effectiveness,ijk Training,ijk

In the above formula, M/Tljj is an M1 adherence score for session / conducted by provider
J, at site k. Three indicator variables (b;, by, and b3 were used to estimate means from the
three research contexts (efficacy, effectiveness, and training studies, respectively). The
suppression of an overall intercept allowed the estimates for b;, b2, and b3to reflect the
estimated mean MI adherence for each type of research context. The random effects v, v,
and e captured the variance components that reflect differences in adherence ratings between
sites, providers, and sessions, respectively. Random effects were stratified by research
context (efficacy, effectiveness, or training study), which allowed the model to estimate
unique variance components that were specific to each of the three research contexts. In the
efficacy studies, the three single-site RCTs and the two campuses in the two-site study were
each treated as different sites (4-level variable); in the training study, each of the nine
community treatment sites was considered a unique site. In the effectiveness study, between-
site differences could not be estimated due to substantial non-nesting of providers within site
for this study (see Data Source and Participants section above); therefore, we omitted site-
level random effects regarding the effectiveness study. Random effects were assumed to be
multivariate normally distributed and uncorrelated with means of zero.

Mean levels of MI adherence across the three research contexts were estimated based on
fixed effect coefficients (b;, b, and b3) and 95% confidence intervals (Cls). Variability in
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MI adherence was evaluated in two ways. First, intra-class correlation coefficients (ICCs;
Raudenbush & Bryk, 2002) were computed to indicate the proportions of total variance
within each research context that could be attributed to between-session, between-provider,
and between-site variability. ICCs were computed by dividing the variance estimate at each
level by the sum of the variance components across levels. Second, the magnitudes of
variances in the random effect coefficients (v, ¢, and ¢, variances) were compared across
research contexts to evaluate whether the overall amount of variability differed between the
efficacy, effectiveness, and training study contexts. In this latter analysis, differences in
variance estimates at each of the three levels (site, provider, client) were compared between
research contexts via nested model comparison. Chi-square tests evaluated the incremental
improvement in model fit for the full model (described above) compared to a restricted
model that constrained variance terms from each combination of research contexts to be
equal (e.9., Uefficacy,jk aNd Ugttectiveness,jk constrained to be equal). A significant nested
model comparison would indicate that variance estimates between the two research contexts
were significantly different. Models were fit using n/me (Pinheiro, Bates, DebRoy, Sarkar, &
R Core Team, 2016) and /me4 (Bates, Machler, Bolker, & Walker, 2015) in R (R Core
Development Team, 2015).

Mean Differences in Ml Adherence Across Research Contexts

Mean levels of MI adherence were compared between the three research contexts to evaluate
the extent to which average MI adherence differed between the efficacy, effectiveness, and
training studies. Figure 1 displays mean MITI ratings (and 95% CIs) for the three research
contexts, estimated as fixed effect coefficients (b, b, and b3) in multilevel models. In line
with our hypotheses, the training study had significantly lower empathy and M1 spirit ratings
than the efficacy and effectiveness studies. The training study also had lower %0Q than the
efficacy studies and lower R:Q than the effectiveness study. Contrary to our hypotheses, the
effectiveness study had higher empathy, Ml spirit, R:Q, and %CR than the efficacy studies.

Occasionally, there were no mean differences between research contexts for some adherence
measures. Specifically, the training study was not significantly different from the efficacy
studies on mean R:Q (difference = —0.17, SE = 0.14, p = .24) and mean %CR (difference =
6.99, SE = 4.27, p = .12). Additionally, the effectiveness study was not significantly different
from the training study on mean %0OQ (difference = —4.18, SE = 2.78, p = .14) or mean
%CR (difference = —12.68, SE = 8.64, p =.18). However, in total, there was always at least
one significant difference in mean levels of MI adherence between two or more of the three
research contexts for each MITI index. Mean adherence ratings in the training study were
never significantly higher than the thresholds that indicate basic competence in Ml (i.e.,
confidence intervals entirely above the horizontal dotted lines in Figure 1); however, the
efficacy and effectiveness studies occasionally exceeded the thresholds for basic
competence.
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Variability in Ml Adherence

Variability within research contexts—The proportions of variability in M1 adherence
attributable to between-site, between-provider, and between-session differences were
quantified for each research context. Table 2 provides ICC estimates that quantify the
relative proportions of total variance in MI adherence that were attributable to between-site,
between-provider, and between-session differences in each of the three research contexts.
Across adherence measures, the amount of variability attributable to between-session
differences was always greater than the variability attributable to between-provider and
between-site differences (i.e., ICC values greater than 0.50 for between-session effects).
Smaller proportions of variability were accounted for by between-provider differences
(ICC=.03 to .26) and between-site differences (ICC=.001 to .28), which were considerably
lower than the proportions of variability attributable to between-session differences (ICC=.
57 t0 .94).

Variability between research contexts—The magnitudes of the variance components
reflecting between-session, between-provider, and between-site variability were estimated
and compared across the three research contexts (efficacy, effectiveness, training). Figure 2
displays these variance component magnitudes grouped according to between-site, between-
provider, and between-session components (different x-axis groupings) for each research
context (differently shaded bars). The bar heights and 95% CI’s illustrate the multilevel
model-estimated variability in MI adherence expressed in standard-deviation units of the
original MITI index (y~axis). Significant differences in these variability estimates between
research contexts (i.e., within each grouping of bars) are indicated by asterisks.

Our hypothesis of lower variability in the efficacy studies, compared to the effectiveness and
training studies, was mostly supported for the between-session variances. The efficacy
studies had lower between-session variability compared to the effectiveness and training
studies for measures of empathy, Ml spirit, R:Q, and %0Q. The efficacy studies also had
lower between-session variability than the training study for %CR, but the variability
observed in efficacy and effectiveness studies did not differ for this measure. Our hypothesis
that variability would be lowest within the efficacy studies was mostly unsupported for the
between-provider variances: efficacy study providers had less between-provider variability
in empathy than training study providers and less between-provider variability in R:Q than
the effectiveness study, but there were no other differences in variability for the other MITI
indices at the between-provider level.

Our hypothesis of higher variability in the training study was also mostly supported at the
between-session level. The training study had higher between-session variability compared
to both the efficacy and effectiveness studies for empathy, Ml spirit, and %CR. As
mentioned above, the training study also had higher between-session variability compared to
the efficacy studies for R:Q and %0OQ. However, in contrast with our hypotheses, the
effectiveness study had the greatest between-session variability in R:Q and %0Q. Our
hypothesis of greater variability in the training study was mostly unsupported at the
between-provider level of analysis: as mentioned above, training study providers had higher
between-provider variability in empathy than the efficacy study providers; however training
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study providers also had lower between-provider variability in R:Q and had no differences in
between-provider variability for the other MITI indices.

We also explored the amount of variability between intervention sites (within research
context). Only some of the between-site variability estimates were significantly greater than
zero, including R:Q and %0Q for the efficacy studies and M1 spirit and %CR for the
training study (indicated by 95% CI’s above zero in Figure 2).

Figure 3 illustrates the distributions of provider- and site-level MITI ratings within each
research context. The density plots in Figure 3 show the distributions of individual, provider-
level estimates of MI adherence from fitted multilevel models, combining fixed effects with
site-and provider-level random effects (i.e., model-implied estimates of providers’ mean Ml
adherence ratings). The heights of the density plots represent the relative proportion of
providers within each research context who are estimated to have a specific level of Ml
adherence (x-axis). Site-level variability is illustrated by the horizontal lines plotted above
the distribution of each research context: the spans of these lines across the x-axis reflect the
inner-quartile range (25t to 75t percentile) of M1 adherence for providers within each
research context’s individual sites. MITI 2.0 thresholds for basic competence and
proficiency are indicated by vertical dotted and dashed lines, respectively. As shown in the
figure, there was considerable separation of provider-level and site-level MI adherence
across the three research contexts. For example, there was almost no overlap in provider-
and site-level distributions for the two global ratings, empathy and M1 spirit, indicating a
low probability that two providers from different research contexts would have similar mean
levels of empathy or M1 spirit. Providers in different research contexts were also likely to be
differently categorized as being below or above MITI 2.0 thresholds for beginning
proficiency and competency. There was greater overlap for the three behavioral codes, but
still noticeable separation between research contexts for %CR and %0Q. Most training
study providers and sites had similarly low R:Q ratios with little between-provider and
between-site variability, whereas efficacy and effectiveness study providers had greater
between-provider and between-site variability. In sum, the differences between providers
within the same research context (ranges of distributions within each density curve) were
often smaller than the overarching differences between research contexts (distances between
density curves).

Discussion

In the present samples, MI adherence varied substantially and systematically by research
context (efficacy, effectiveness, and training), as well as between clinical sessions, providers,
and sites within these research contexts. To our knowledge, this study comprises the largest
evaluation of variability in M1 adherence and may be the first to evaluate variability for any
behavioral intervention between sessions, providers, intervention sites, and research
contexts.

Consistent with our hypotheses, MI evaluated within the context of a multisite training study
often had lower overall adherence and greater between-session variability in adherence
compared to the efficacy and effectiveness studies. Also, consistent with our hypotheses, Ml
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delivered in the context of efficacy studies often had lower between-session variability than
that delivered in the effectiveness and training studies. However, in contrast with our
hypotheses, the effectiveness study had higher mean levels of MI adherence than the efficacy
studies on four of the five MITI indices that were tested. Only two MITI indices (empathy
and R:Q) had significant differences in the degree of between-provider variability. We found
no differences in the amount of between-site variability across research contexts; however,
this finding should be couched by the relatively small number of intervention sites. Overall,
the clear majority of variance in MI adherence could be attributed to between-session
differences. While between-provider and between-site variability was relatively smaller,
these often accounted for substantial proportions of variance and were often statistically
non-negligible.

Reasons for Differences Between Research Contexts

Training study—The relatively lower mean levels of and greater variability in MlI
adherence within the training study could be attributable to several factors that complicate
the delivery of high-fidelity MI in community treatment contexts. Providers in the training
study were mostly chemical dependency treatment professionals with minimal prior Ml
training who may frequently use clinical styles that are inconsistent with Ml (e.g.,
emphasizing confrontation of resistance, advising clients to change alcohol- and drug-related
behaviors, and warning clients around the negative consequences of substance use; e.g.,
Perkinson, 2017). Like many other MI training studies, the protocol in the training study
included here was also designed to help providers integrate Ml into their existing clinical
practices. Folding highly adherent Ml into an existing clinical routine that consists of many
other practices (e.g., case management) may result in lower MI adherence than M1 delivered
within a structured and stand-alone protocol. Thus, even though the M1 trainings offered in
the original training study significantly improved adherence (Baer et al., 2009), fidelity
ratings were often still below thresholds indicating beginning proficiency. Although patient
data was not collected in the training study, it is also likely that clients in the community
treatment agencies frequently had co-occurring mental health, medical, legal, social, and
financial concerns that may have competed with the delivery of more highly adherent M1 for
alcohol and drug use. While we lacked data on organizational factors that could contribute to
MI adherence, it is also plausible that, at an organizational level, the training study sites
could have had relatively less organizational support for Ml, less immediate access to Ml
experts, and initially less favorable attitudes toward using M1 compared to the efficacy and
effectiveness studies, which could lead to greater difficulty implementing higher-fidelity Ml
(Lundgren et al., 2011; Walitzer et al., 2015).

Efficacy and effectiveness studies—Likewise, many design and contextual factors
may have facilitated the relatively higher levels of (and lower between-session variability in)
MI adherence that was often observed in the efficacy and effectiveness studies. Each of the
efficacy and effectiveness studies utilized stand-alone, single-session intervention protocols
delivered by a provider who was not responsible for delivering other forms of care or
addressing other co-occurring issues during the observed intervention sessions, which may
have helped them deliver MI with higher fidelity. Providers in the efficacy and effectiveness
studies also obtained regular and ongoing supervision. The efficacy and effectiveness
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studies’ use of intervention protocols to specify how MI sessions should be delivered also
likely helped provide a standard structure to those sessions, potentially facilitating higher Ml
adherence with less variability between sessions. For example, interventions in the four
efficacy studies were heavily guided by a standardized personalized feedback report.
However, this use of protocols did not lead to consistently lower variability between
providers in the efficacy and effectiveness studies as we expected. Provider attitudes, buy-in,
and support for M1 were also likely more favorable in the efficacy and effectiveness research
contexts, as M1 may have been more likely to be championed as an effective approach for
mobilizing changes in substance use by the researcher teams invested in testing its efficacy
and effectiveness.

The higher mean levels of MI adherence in the effectiveness study, relative to the efficacy
studies, was surprising. We expected the opposite result due to several factors that can
degrade intervention adherence within frontline primary care clinics (versus university
research labs). Patients in the effectiveness study analyzed here had high rates of co-
occurring medical issues, polysubstance use, and frequent homelessness, and were therefore
likely to be more heterogeneous in the scope of their substance use and related problems
than the college student participants in the efficacy studies. Previous studies have
demonstrated mixed levels of MI adherence when delivered in primary care; however, many
existing studies that have shown lower MI adherence in primary care had the intervention
delivered by primary care physicians and nurses (Mullin, Forsberg, Savageau, & Saver,
2015; Noordman, van der Lee, Neilken, & Van Dulmen, 2012; Ostlund, Kristofferzon,
Héggstrom, & Wedensten, 2015), whereas other studies with higher adherence, including the
present study, had M1 delivered by trained counselors (e.g., Aharonovich et al., 2017). These
findings suggest that implementing high-fidelity Ml in primary care at a level that is
comparable to that observed in many efficacy studies may be achievable, particularly when it
is delivered by specialists in counseling and social work professions. The delivery of alcohol
and drug use interventions by such specialists in primary care clinics mirrors the design of
many existing integrated care models for other mental health concerns (e.g., Collaborative
Care model for depression; Sederer, Derman, Carruthers, & Wall, 2016), which may serve as
models for the delivery of high-fidelity alcohol and drug interventions in primary care.

Variability between sessions, providers, and sites—The greatest degree of
variability in MI adherence was attributable to between-session variability (versus between-
provider and between-site variability). It was not possible to distinguish how much of the
between-session variability could be attributable to differences between clients versus
differences within therapists over time, but previous research has demonstrated that
between-session variability due to both factors can be substantial (Dunn et al., 2016; Imel et
al., 2011). The findings observed here are consistent with these previous findings and
suggest that the preponderance of between-session variability is robust across research
contexts. Additional research is warranted to identify factors that contribute to this large
degree of within-provider variability, yet isolating the exact causes of this variance will
likely be challenging due to a number of contributing factors that could vary both between
and within clients (e.g., motivation for change, addiction severity, psychiatric symptom
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severity; Imel et al., 2011) and between and within providers (e.g., size of caseloads,
availability of time and resources; Coleman et al., 2017).

Implications

The findings of the present study lend themselves to practical concerns about MI delivery
across different contexts. Most notably, the fidelity of Ml that clients receive,
operationalized here by MI adherence ratings, is likely to vary based on the context in which
Ml is delivered, and to a lesser but still substantial extent, the site at which they receive
intervention and the provider with whom they work.

Improving MI service delivery—The profound differences in average levels of
adherence between research contexts and strong degree of variability between clinical
sessions suggests that future research and implementation efforts should aim to better
understand and potentially ameliorate factors at these levels to improve the fidelity of Ml
service delivery. For example, although Miller and others (Miller & Moyers, 2016; Miller,
Moyers, Arciniega, Ernst, & Forcehimes, 2005; Imel, Sheng, Baldwin, & Atkins, 2015) have
argued that focusing hiring decisions based on pre-existing MI adherence could be one way
to improve MI implementation, such efforts may be challenged by the substantial degree by
which M1 varies based on the context in which it is used and its high degree of variability
within providers. It is possible that such decisions could also be based on information about
a provider’s variability in MI adherence over several sessions, and not merely an average
score or single session sample. Substantial within-provider variability further suggests that
evaluating only a single session of MI adherence is unlikely to yield a reliable estimate of a
provider’s typical level of adherence. Therefore, training, supervision, and implementation
programs should acquire multiple ratings per provider, when possible, to more adequately
characterize that provider’s Ml adherence. Developments in automated Ml fidelity coding
could support larger-scale assessment of provider adherence and facilitate performance-
based feedback in closer temporal proximity to sessions (Tanana, Hallgren, Imel, Atkins, &
Srikumar, 2016), which could potentially help providers maintenance adherence (Schwalbe
etal., 2014).

Implications for Ml process research—The results of the present study have
implications for research on within-session processes and mechanisms of behavior change in
MI. Such research often aims to understand how a provider’s MI adherence impacts a
clients’ in-session behavior, which in turn is hypothesized to direct a client’s longer-term
alcohol and drug use outcomes. In light of the substantially different distributions in
provider adherence between RCTs and community treatment clinics, it is unclear whether
and to what extent existing research on within-session processes, which is most commonly
generated from secondary analyses of efficacy and effectiveness study sessions, generalizes
to the community treatment contexts. For example, provider MI adherence may predict
client change talk in some efficacy-focused clinical trials (e.g., Moyers et al., 2009) but not
in other trials with a more pragmatic focus (e.g., Palfai et al., 2016). In addition, the
substantial variability in M1 adherence within providers suggests that client-level factors
likely contribute to providers’ MI adherence, yet there is limited research exploring which
client-level factors contribute to providers’ within-session adherence and Aow this influence
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occurs (e.g., Gaume, Gmel, Faozi, & Daeppen, 2008; Gaume et al., 2016; Imel et al., 2011).
Future research may aim to better understand the factors that facilitate heterogeneity in
within-session behavior.

Research-to-practice gap—Finally, the substantial differences in average MI adherence
between research contexts (efficacy, effectiveness, and training studies) underscore potential
gaps in the fidelity of evidence-based intervention delivery across treatment service settings.
The fidelity of Ml that is delivered in controlled efficacy and effectiveness studies is
substantially different from that which is delivered by frontline providers with
heterogeneous clients in community treatment contexts. While the assumption of this
research-to-practice gap forms the basis of many training and implementation efforts, the
present study provides support for this gap explicitly and provides quantitative
measurements of the extent to which that gap exists. These differences in MI adherence
between different intervention contexts complicate our understanding of MI’s effectiveness.
The impact of Ml on clinical outcomes may be well-supported in many efficacy studies, yet
non-generalizable to other real-world contexts due to substantial differences in how MI can
feasibly be delivered (Hall et al., 2015).

The present study has noteworthy limitations. The parent studies had heterogeneous
participant samples, study designs, targeted substances of abuse, and specifications for how
MI should be delivered. While this heterogeneity was a strength of the study, it also limited
the extent to which specific reasons for different findings between studies could be
attributable to a single factor. Client outcomes and session-, provider-, and site-level
covariates that could affect treatment adherence also were measured differently between
studies, or not measured at all, which precluded inclusion of those variables in the analysis.
The extent to which coding practices and training varied between the parent studies also
could not be evaluated: although the parent studies used nearly identical coding systems and
training procedures, it is possible that the studies unknowingly emphasized different coding
practices that could have resulted in between-study differences.

There were varying numbers of clients, providers, and sites across the three research
contexts, which in turn affected the precision of the analysis. While multilevel models can
yield unbiased estimates of such designs with unbalanced cluster sizes, this heterogeneity
affected the likelihood of detecting differences in variability at different levels of analysis.
For example, differences in sample size at each level led to standard errors that were smaller
for between-session variance estimates (i.e., larger number of sessions yields higher
precision of session-level variance estimates) and standard errors that were larger for
between-site variance estimates (i.e., smaller number of sites yields lower precision of
variance estimates).

Measurement error also poses limitations to the results obtained here. Measurement error
(e.g., due to differences in ratings between coders) likely increased the degree of variability
in MITI ratings and we were unable to remove error variance from our model estimates.
While this limitation is present for most multilevel modeling research, it is worth noting that
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this measurement error could lead to inflated variance estimates, particularly for session-
level variances. Measurement error was particularly high for the MITI index reflecting
percentage of MI adherent behaviors, which precluded our ability to include this index in
our analyses.

Finally, these findings should be considered preliminary until further, larger-scale research
can be conducted. Additional research is warranted to evaluate variability in MI adherence
using a greater number of treatment sites and greater variability in populations and settings.
For example, three of the efficacy studies used the same framework for delivering MI-based
alcohol interventions with college students (i.e., Brief Alcohol Screening and Intervention
for College Students, Dimeff et al., 1999), and the fourth efficacy study used a similar
framework focused on marijuana use. Future work could extend this work to include efficacy
studies with more diverse intervention frameworks and treatment samples. Similarly, the
inclusion of only one effectiveness study and one training study also may have limited the
extent to which variability could be observed within and between each of these research
contexts, and including more studies with different populations of providers and clients or
with different degrees of success in implementing Ml into their clinical practice could have
created greater variability than what was observed here. Larger-scale studies quantifying the
degree of variability in MI adherence across a greater number of sites is therefore warranted.

MI adherence varies substantially from session to session and across research contexts.
Factors that create this variability not yet well understood. The substantial influence of
research context on provider behavior highlights gaps in translating research to practice and
limits generalizability of findings across settings and contexts.
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Highlights
. This is the first study to formally quantify variability in motivational
interviewing (MI) adherence across sessions, providers, settings, and research
contexts.
. We found lower and more variable MI adherence in community clinics

compared to efficacy and effectiveness trials.

. The quality of MI one receives depends greatly on the context in which it is
delivered.
. Findings underscore and quantify the gap between clinical research and

frontline practice.
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Figure 1.

Mean levels of MI adherence. Mean MITI scores for the three research contexts. Estimates
correspond with fixed effects estimated in multilevel models. Vertical bars represent 95%
ClI’s. Significant differences between research contexts are indicated by asterisks: * p < .05,
**p <.01, *** p <.001. Horizontal lines indicate MITI 2.0 thresholds for beginning
proficiency (dotted lines) and competency (dashed lines).
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Variability in MI adherence ratings attributable to between-site differences, between-
provider differences (within sites), and between-session differences (within providers).
Values are presented in standard deviation units based on random effect estimates in
multilevel models. Vertical bars represent 95% CI’s of the random effect estimates.
Between-site variability could not be estimated in the effectiveness study (see text for
explanation). Significant differences in variability between research contexts are indicated
by asterisks: *p < .05, **p < .01, ***p < .001.
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Distributions of MI adherence across providers and sites. Distributions of provider MITI
ratings are represented as density plots based on empirical Bayes estimates from random
effects in multilevel models. The spans contained within the horizontal lines grouped above
each research context designate the interquartile range (25™ to 75t percentile) provider Ml
adherence within each site. Vertical lines indicate MITI 2.0 thresholds for beginning
proficiency (dotted lines) and competency (dashed lines).
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Table 2

Proportions of Total Variance Explained by Between-Site, Between-Provider, and Between-Session
Differences

Between-  Between-  Between-

MITI Index Research Context Site Provider Session
Empathy Efficacy .06 .10 .84
Effectiveness 17 .83
Training .02 .22 77
Spirit Efficacy .07 14 .78
Effectiveness .10 .90
Training .08 15 77
Reflections-to-Questions ratio (R:Q)  Efficacy .28 15 .57
Effectiveness .23 77
Training .03 .03 .94
Percent Complex Efficacy .05 15 .80
Reflections (%CR) Effectiveness .16 .84
Training 12 .06 .81
Percent Open Efficacy 13 .26 .61
Questions (%0Q) Effectiveness 24 .76
Training .001 21 .79

Note. Values are expressed as Intraclass Correlation Coefficients (ICCs). MITI = Motivational Interviewing Treatment Integrity.
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