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Abstract

Over the past 35 years, mindfulness meditation practices have increasingly been integrated into
Western medical settings. Research into the benefits of mindfulness-based interventions (MBIs)
continues to expand, such that there are currently more than a dozen different protocolled MBIs
for patients suffering from a variety of physical and psychological disorders. In the last decade, a
number of MBIs specifically designed to treat addictive behaviors have been developed and tested.
This review first provides a brief overview of the current state of the science with respect to the
efficacy of MBIs for addictive behaviors, and some of the proposed mechanisms underlying the
efficacy of MBIs. Second, the review highlights unresolved implementation issues and provides
suggestions for how future research can address the implementation challenges in order to advance
the delivery of MBIs. Specifically, this review focuses on the lack of clear empirical guidelines in
the following areas: 1) effective training for MBI treatment providers; 2) adaptations of the
traditional two-hour closed-cohort group format; 3) delivery of MBIs in one-on-one treatment
contexts; 4) delivery of MBIs at different points in the change process; 5) delivery of MBIs via
technology-based platforms; and 6) facilitation of precision medicine in the delivery of MBIs.
Specific research directions are suggested with an eye towards a meaningful increase in access to
MBIs for front-line clinicians and clients.
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Introduction

In the 35 years since Kabat-Zinn (1982) integrated secularized mindfulness-based practices
into traditional Western medical settings, there has been a steady growth in interest and
investigation of such interventions for a variety of medical and psychological disorders.
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Kabat-Zinn’s Mindfulness-Based Stress Reduction program (MBSR; Kabat-Zinn, 1990),
developed as a treatment for chronic pain and other chronic medical conditions, provided a
format for an integrated, secularized intervention protocol consisting of 8 weekly group
sessions. This format has since been expanded and modified for a number of different
clinical populations and settings, such as Mindfulness Based Cognitive Therapy for
depression (MBCT; Segal, Williams, & Teasdale, 2002), Mindfulness-Based Childbirth and
Parenting (MBCP; Duncan & Bardacke, 2010), Mindfulness-Based Elder Care (MBEC;
McBee 2008), Mindfulness-Based Therapy for Insomnia (MBT-I; Ong & Sholtes, 2010),
and Mindfulness Based Eating Awareness Training (MB-EAT,; Kristeller, Wolever, & Sheets,
2014).

Interventions specific to addictive behaviors include Mindfulness-Based Relapse Prevention
(MBRP; Bowen, Chawla, & Marlatt, 2010; Witkiewitz, Marlatt, & Walker, 2005), MBRP for
Women (MBRP-W; Amaro, Spear, Vallejo, Conron, & Black, 2014), Mindfulness-Based
Substance Abuse Treatment for Adolescents (MBSAT; Himelstein, Saul, & Garcia-Romeu,
2015), Mindfulness Training for Smokers (MTS; Davis et al., 2014a; Davis, Manley,
Goldberg, Smith, & Jorenby, 2014b), Mindfulness-Based Addiction Treatment (MBAT;
Vidrine et al., 2016), and Mindfulness-Oriented Recovery Enhancement (MORE; Garland et
al., 2014). In addition, certain “third-wave” behavioral treatments that have been applied to
addictive behaviors include modules designed to increase mindfulness. For example, both
Acceptance and Commitment Therapy (ACT; Hayes, Strosahl & Wilson, 1999) and
Dialectical Behavior Therapy (DBT; Linehan et al., 2006) include mindfulness practices as
part of treatment.

Despite the growing presence of MBISs, there continues to be a lack of consensus regarding
how mindfulness should best be operationalized and measured (Davidson, 2010; Chiesa,
2013). A working conceptualization might characterize mindfulness as non-judgmental
awareness and acceptance of present moment experience (Bishop et al., 2004; Kabat-Zinn,
1994). Arising from the contemplative traditions and Buddhist philosophy, mindfulness in its
current 21t century incarnation in medical and psychological contexts can be understood as
a secular approach to developing a more adaptive intrapersonal relationship with physical
and psychological experience (Kabat-Zinn, 2011). Mindfulness-based interventions (MBIs)
for addictive behaviors specifically target awareness of and reactions to craving and other
aversive cognitive, affective, or physical states (Witkiewitz et al., 2014).

With the amount of research into MBIs increasing, efforts to translate research into practice
naturally come up against implementation issues, challenges, and impediments. The purpose
of this paper is two-fold. First, we provide a critical overview of the current state of
collective scientific literature on MBIs for addictive behaviors. This includes a brief review
of the evidence for efficacy, the proposed mechanisms of change, and the nature of the
studies which constitute this evidence base. Second, we address key implementation issues
brought to light by gaps in the science, and provide suggestions for how future research can
address these issues to improve implementation efforts. These key limitations to
implementation fall, broadly, into six categories for which guidelines and/or evidence are
still lacking: 1) effective training for MBI treatment providers; 2) adaptations of the
traditional two-hour closed-cohort group format; 3) delivering MBIs in one-on-one
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treatment contexts; 4) delivering MBIs at different points in the change process; 5) delivery
of MBIs via technology-based platforms; and 6) promotion of precision medicine in the
delivery of MBIs.

The State of the Science: Efficacy of MBI’'s for Addictive Behaviors

A number of reviews and meta-analyses have examined the evidence supporting MBIs in the
treatment of addictive behaviors. In a systematic review, Zgierska and colleagues (2009)
reviewed 25 studies and found evidence of preliminary efficacy and safety. In a second
systematic review, Chiesa and Serretti (2014) reviewed 24 studies and found evidence to
suggest that MBIs support reduction in use of, and craving for, a variety of substances,
including alcohol, amphetamines, cigarettes, cocaine, marijuana, and opioids. As shown in
Table 1, there have been four meta-analyses of MBIs for addictive behaviors, all of which
have provided support for MBIs in targeting addictive behaviors, consequences, and related
outcomes (e.g., craving). With respect to behavioral addiction, Maynard and colleagues
(2015) found moderate to large effect sizes in seven studies of MBIs for gambling behaviors/
symptoms and financial outcomes. More recently, a meta-analysis of 33 studies by Li and
colleagues (2017) found significant effects of MBIs in the reduction of substance misuse,
craving, and stress.

Not surprisingly, however, given the relatively recent adaptation of MBIs for addictive
behaviors, there are several mixed findings. For example, the Li and colleagues (2017) meta-
analysis concluded there was evidence for the effectiveness of MBIs with respect to post-
treatment smoking cessation abstinence rates when compared to alternative treatments;
however, another recent meta-analysis of 10 RCTs by Maglione and colleagues (2017) found
no statistically significant effects of mindfulness meditation treatments on cigarettes per day
or abstinence rates when compared to active control conditions. Similarly, a recent meta-
analysis by Grant and colleagues (in press) found no differences in abstinence rates or
frequency/quantity of alcohol and drug use, but did find small effect sizes for the effect of
MBRP on craving and negative consequences of alcohol/drug use. Recent meta-analyses
shed light on the need for more large well designed RCTs in this area, as the low quality of
evidence supporting efficacy in these studies was to some degree attributable to the small
number of studies, heterogeneity of interventions and control conditions, lack of precision in
reporting results, and statistically significant findings for publication bias. For example, the
Grant et al (in press) meta-analysis included studies that ranged in size from 24 subjects to
286 subjects. Many of the smaller studies had very wide confidence intervals and low quality
of evidence, which likely contributed to the mixed findings.

The State of the Science: Mechanisms of Change

In addition to remaining questions around the generalizability and adaptability of MBIs
across treatment contexts, more studies are needed to better understand how, why, and for
whom MBIs for addictive behaviors are effective. Mechanisms proposed by Garland and
Black (2014) and Witkiewitz and Black (2014) continue to generate empirical inquiry.
Briefly, we review findings to date, as a foundation for our discussion of implementation
issues in the second half of this paper.
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Reductions in Reactivity—Several studies suggest that MBIs for substance use disorders
(SUD) may reduce reactivity to various challenging experiences that can trigger substance
use. Witkiewitz and Bowen (2010) found that MBRP attenuated the association between
post-treatment negative affect and self-reported craving 2-months following treatment,
which in turn predicted less post-treatment substance use at 4-months following treatment.
Brewer and colleagues (2009) found that individuals with SUDs showed less physiological
reactivity and subjective distress during a stress provocation task among those who received
mindfulness training as compared to CBT. Garland, Gaylord, Boettiger, and Howard (2010)
found that individuals with SUD exhibited increased physiological recovery from alcohol-
related cues (e.g., pictures of alcohol) if they received mindfulness training as compared to
treatment as usual. Finally, Garland, Froeliger, and Howard (2014) found that individuals
with chronic pain and opioid use problems exhibited increased physiological recovery from
opioid-related cues (e.g., pictures of opioids) and decreased subjective craving following the
cue exposure task if they received MORE as compared to a social support control group.

Mindfulness Practice—MBIs typically include assignments to practice mindfulness both
formally and informally between the weekly sessions. However, research to date provides
only some support for practice as a mechanism of change. Elwafi and colleagues (2013)
found frequency of informal mindfulness practice (e.g., using mindfulness in daily life or to
manage craving) moderated the association between post-treatment craving and smoking.
Specifically, among cigarette smokers participating in mindfuless training, those who more
frequently engaged in informal mindfulness practice demontrated a weaker association
between craving and cigarette use at post-treatment. Another study by Grow and colleagues
(2015) found greater time spent engaging in home practice was associated with subsequent
reductions in substance use and craving at follow-up. Finally, a recent study by Enkema and
Bowen (under review) found that following MBRP, formal mindfulness practice moderated
the relationship between craving at post-course and number of substance use days at 6-
month follow up.

Neurobiological mechanisms—There is extensive literature on the neurobiology of
addiction and a growing body of literature on the neurobiological correlates of mindfulness,
however very few studies have examined the neurobiological mechanisms of MBIs
specifically for addictive behaviors. While there is preliminary evidence to suggest that
MBIs may act on neurobiological systems in a corrective manner that restores more normal
functioning in the disordered systems underlying addiction (Garland, Froeliger, & Howard.,
2013), future investigations in this area are needed to ascertain whether mindfulness
practices indeed have measurable effects on areas of the brain thought to be implicated in the
neurocircuitry of addiction.

Witkiewitz and colleagues (2013) hypothesized that neuroimaging studies may identify
functional alterations in the insula, anterior cingulate cortex (ACC), and amygdala indicative
of reductions in bottom-up stress/cue-reactivity following MBIs for addictive behaviors.
However, there is also evidence of improved functional connectivity of the dorsomedial
prefrontal cortex (PFC) with the insula (Farb et al., 2007) and increased ACC/PFC coupling
(Xue, Tang, & Posner, 2011) following mindfulness interventions, which may be indicative
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of improved top-down control. Li and Sinha (2008) outlined the role of the ACC and mPFC
in inhibitory control and emotion/stress regulation. Experienced meditators show greater
processing in the ACC and mPFC, indicative of top-down control (Hélzel et al., 2007).
However, further research, specifically with populations suffering from addictive disorders,
is necessary to determine whether any improvements in functional connectivity related to
top down control systems have a meaningful impact with respect to substance use behavior.

A number of reviews highlight the potential impact of mindfulness practices on the neural
circuitry supporting attention, emotion regulation, interoception, and conflict monitoring.
Specific brain regions implicated in these functions include the insula, ACC, temporoparietal
junction (TPJ), inferior frontal cortex, hippocampus, amygdala, dorsolateral PFC, and
medial PFC (mPFC; Holzel et al., 2011; Garland et al., 2013). It has been proposed that
these regions work together to support present-moment awareness, allowing an individual to
notice, attend to, and better cope with the craving and stress-related cues that may trigger
addictive behavior relapse. Rather than automatically engaging in learned substance use
behaviors, the individual may develop the ability to notice the experience of craving and
non-judgmentally respond (cf. Witkiewitz et al., 2013; Garland et al., 2013; McConnell &
Froeliger, 2015).

We have briefly reviewed the current evidence on the efficacy of MBIs for addictive
behaviors, and also provided examples of research beginning to investigate the proposed
cognitive, behavioral, and neurobiological mechanisms of change that may play a role in the
impact of these interventions. We argue, however, that any attempt to bridge the gap between
efficacy and effectiveness must include a critical look at the challenges associated with
delivering these treatments in real world settings, and attention to future research efforts that
would resolve some of these issues. For example, of the 36 non-lab studies included in the
Li et al., (2017) meta-analysis, 22 used some variation of the 90-to-180 minute closed-cohort
group intervention format. Though there are notable exceptions (cf. Price et al., 2012;
Himelstein et al., 2015), many of the treatment studies to date have examined a relatively
narrow range of delivery methods. Relatedly, there is currently little consensus around
effective training for those delivering MBIs for substance use disorders, what adaptations
may be necessary for delivery in a one-on-one settings, and whether MBI’s for addictive
disorders may appropriately and effectively be delivered via technology-based platforms.
Addressing these implementation challenges would result not only in stronger research
design and protocols for future investigations around efficacy and mechanisms of change,
but also, importantly, greater real world adoption of the treatments determined to have a
strong evidence base.

Key Implementation Issues and Future Directions to Address these Issues

1. Limited Guidelines around Effective Training for Treatment Providers—There
are, at present, relatively few front-line clinicians trained to deliver MBIs for addictive
behaviors. Part of this is likely due to natural dissemination challenges that all newer
treatments endure. It is also possible, however, that many providers may view the necessity
of having a personal mediation practice as an obstacle to their adoption and delivery of
MBIs. While there is a strong and well-articulated rationale for clinicians having a personal

Psychol Addict Behav. Author manuscript; available in PMC 2018 December 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Wilson et al.

Page 6

mediation practice (cf. Kabat-Zinn, 2003), and while MBIs generally require, or at least
strongly advocate for, providers having an active practice of their own prior to and during
delivery of these treatments, there are no empirical studies to support (or contradict) this
requirement. More broadly, there is a general lack of empirical inquiry into best practices for
training clinicians to effectively deliver MBls.

To our knowledge, there are only two empirical studies specifically investigating the
association between clinician competence and treatment outcome in the delivery of an MBI.
Chawla and colleagues (2010) assessed the relationship between ratings on the Adherence
and Competence scale, designed to assess MBRP therapist fidelity, and study outcomes in a
positive trial of MBRP (Bowen et al., 2009). Analyses of 10 study therapists and 12 group-
based MBRP cohorts (total of 93 MBRP participants) found that overall therapist adherence
to protocol was positively related to increases in mindfulness over the 8-week course, but not
to therapeutic alliance. No significant relationships were found, however, between ratings of
therapist competence and either mindfulness or therapeutic alliance. Another study by
Huijbers and colleagues (2017) used the Mindfulness-Based Interventions Teaching
Assessment Criteria (MBI: TAC; Crane et al., 2013) to evaluate 15 providers of MBCT to
241 patients with recurrent depression. Results indicated that clinician competence had no
statistically significant association with any of the outcomes (patient attendance, depressive
symptoms post-treatment and at 15" month follow-up) or proposed mechanisms
(mindfulness, cognitive reactivity, rumination, self-compassion) of interest. While these
failures to detect a difference does not indicate that training is entirely inconsequential, it
does speak to a clear need for more and better science in this area.

In addition to the MBI:- TAC and MBRP Adherence and Competence Scale, researchers
currently have at their disposal the MBCT Adherence Scale (Segal, Teasdale, Williams, &
Gemar, 2002). While all of these scales have been consistently used to measure therapist
fidelity to the treatment protocol (cf. Kuyken et al., 2008; Bowen & Kurz, 2012), the utility
of these measures as outcomes of interest in a training paradigm, or as predictors of patient
outcome in a treatment paradigm, remains largely uninvestigated. Moreover, no studies have
investigated the relationship between clinicians’ personal mindfulness practice and either
competence ratings or participant outcomes.

In short, any progress toward a clinical science of MBIs for addictive behaviors must address
what Dimidjian and Segal (2015) refer to as “the thorny question of clinician training” (p.
605). Recommendations differ widely across MBIs with respect to frequency and duration
of both personal practice and formal training for providers. Empirical investigation will
serve not only to answer questions from skeptics and non-adopters in the ranks of front-line
clinicians, but also ensure that patients receive the best care possible from the providers who
are, eventually, trained in these treatments.

2. Limited Guidelines around Adaptations of the Traditional Two-Hour Closed-
Cohort Group Format—To date, most methodologically rigorous randomized controlled
trials (RCTs) of MBIs for SUDs have delivered the MBI as a closed-cohort group treatment
with 2-hour or 2.5-hour long treatment sessions (Li et al., 2017). In these closed-cohort

groups, a cohort of individuals completes the treatment together over the course of 8 weeks,
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without any new individuals joining the group. Unfortunately, closed-cohort groups may
present logistical challenges. Many treatment settings may not have the staff resources to
organize and successfully implement closed-cohort treatment groups (McHugh & Barlow,
2010). Additionally, in some cases, it may not be beneficial for a client to wait several weeks
or months for the next closed-cohort group to begin. Treatment sessions that are 2 or 2.5
hours in length may present further logistical issues with regards to scheduling. Some clients
may also find it difficult to stay fully engaged for 2 or 2.5 hours and shorter sessions might
promote better engagement and learning (Didonna, 2009).

Accordingly, a key future direction is to develop and empirically evaluate MBIs for SUDs
that are delivered in more flexible and accessible formats (Kazdin, 2017). An open or rolling
admission group, in which newcomers and prior attendees can attend any treatment session,
may be more feasible to implement in many treatment settings. However, there is still
limited empirical evidence that rolling MBIs for SUDs are effective. Of note, there are a few
existing studies using rolling (Witkiewitz et al., 2014) or partially rolling (Brewer et al.,
2009) MBIs for SUDs, but by in large the evidence base for MBIs for SUDs is based on
closed-cohort group treatments. Importantly, to date there are no published treatment
manuals for rolling MBIs for SUD. Our research group has developed and is currently
evaluating a manualized rolling admission version of MBRP for both an inpatient and
outpatient setting (Roos, Witkiewitz, & Bowen, 2016). We are testing the rolling MBRP
program with both 1-hour (in an inpatient setting) and 2-hour (in an outpatient setting)
sessions. Results from these preliminary studies will provide further information on whether
rolling admission group-based MBIs for SUDs are feasible, acceptable, and effective.
Rolling admission MBIs for SUD, with the option of shorter treatment sessions, may
ultimately expand the reach of MBIs for SUDs by facilitating the successful implementation
of MBIs for SUDs in a diverse range of real-world treatment settings.

3. Limited Guidelines around Delivering MBIs in One-on-One and Brief
Treatment Contexts—The majority of empirical studies on MBIs for SUDs have
delivered the MBI in an 8-week group format (Li et al., 2017), with only a limited number
evaluating one-on-one treatment contexts. For example, there are several RCTs of MBRP
and MORE, but all of these studies examine these group-based treatment formats (cf. Li et
al., 2017). To date, there are no published treatment manuals of empirically supported MBIs
for SUD delivered as one-on-one treatments. Hence, another key direction for future
research is to conduct further work on individually-delivered MBIs for SUDs.

Research on briefindividually-delivered versions of MBIs for SUDs would also expand the
reach of MBIs for SUDs. Preliminary results are promising among studies of brief versions
of MBIs for SUDs among young adults and college students. For instance, de Dios and
colleagues (2013) found positive effects of a brief MBI (two 45-minute sessions) among
female young adult marijuana users. Similarly, Mermelstein and Garske (2015) found
positive treatment effects of a brief MBI (two 30-minute sessions) among college student
heavy drinkers. However, the literature on brief MBIs for SUDs is still in its infancy and no
studies have examined the extension of brief MBIs to primary care settings, an area of great
potential for intervention.
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Clinicians may draw from a variety of treatment approaches and techniques when
conducting individual psychotherapy with a client. Therefore, clinicians may be interested in
empirically-based guidelines for how to integrate mindfulness-based treatment components
with other treatment methods when treating individuals with SUDs in one-on-one treatment
contexts. A recently developed behavioral treatment for alcohol use disorder (AUD), called
affect regulation treatment (ART; Stasiewicz et al., 2013) is one example of how
mindfulness can be integrated with other treatment methods. ART is an individually-
delivered treatment supplement to CBT for AUD and has preliminary empirical support as
an effective treatment for negative affect drinkers (Stasiewicz et al., 2013). Mindfulness
training is provided during the initial stages of the treatment to prepare clients for
subsequent sessions of prolonged imaginal exposure to negative affect-related drinking
situations. Further research could focus on whether mindfulness training may be particularly
useful in helping clients tolerate and benefit from prolonged imaginal exposure or other
exposure-based treatment methods (Brake et al., 2016). Overall, further research is needed to
provide empirical guidelines on how mindfulness training can be integrated with other SUD
treatment approaches.

4. Limited Guidelines around Delivering MBIs at Different Points in the
Change Process—The majority of methodologically rigorous RCTs of MBIs for alcohol
and drug use disorders (not including tobacco use disorders) have been conducted among
individuals who have already reached some level of stabilization. For example, two out of
the three RCTs of MORE were conducted among individuals living in therapeutic
communities and who were not actively using substances (Garland, Gaylord, Boettiger, &
Howard, 2010; Garland, Roberts-Lewis, Tronnier, Graves, & Kelley, 2016), and the primary
RCTs of MBRP have been among individuals currently in outpatient-based aftercare
treatment following the completion of inpatient treatment or intensive outpatient treatment
(Bowen et al., 2009; Bowen et al., 2014), or among individuals who completed a four week
inpatient detoxification and stabilization phase prior to starting MBRP groups (Witkiewitz et
al., 2014).

A key future direction is to assess MBIs among individuals with alcohol and drug use
disorders who are at a variety of stages in the change or recovery process, different levels of
stabilization, and who may have different treatment (e.g., non-abstinence) goals. This will be
critical for providing empirical guidelines about when MBIs are appropriate and effective in
the recovery process. Given prior studies have primarily focused on MBIs in the context of
abstinence-based programs and cessation studies, it is critical to study whether MBIs can
also be useful for active users who may have harm reduction goals (e.g., reduced drinking,
as opposed to abstinence).

5. Limited Evidence Addressing Delivery of MBIs via Technology-Based
Platforms—Delivering MBIs for SUDs via technology-based platforms, such as web-
based or smartphone-based interventions, is another area of research that could greatly
expand the reach of these interventions. Technology-based interventions in general can
improve access to empirically-supported treatments by circumventing barriers to effective
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treatment delivery such as scheduling or transportation issues, lack of trained providers, and
lack of general resources (Carroll & Rounsaville, 2010).

To date there are still a relatively small number of studies that have evaluated technology-
based MBI for SUDs. However, preliminary studies on web-based and mobile-based MBIs
for SUD interventions show promising results. For example, there are two studies on
technology-based versions of acceptance and commitment therapy (ACT) for smoking
cessation, an intervention that includes mindfulness training as one component (Bricker,
Wyszynski, Comstock, & Heffner, 2013; Bricker et al., 2014). These studies demonstrated
ACT for smoking cessation was effective when delivered as a web-based intervention
(Bricker et al., 2013) or as a smartphone-based application (Bricker et al., 2014). Ruscio and
colleagues (2016) evaluated the momentary effects of brief mindfulness training delivered
via a personal digital assistant among adult smokers. Results indicated brief mindfulness
training was effective in reducing both momentary craving and smoking over time.
Furthermore, it is important to note that there is solid evidence that technology-based MBIs
can be successfully delivered for other conditions like depression and anxiety (Cavanagh,
Strauss, Forder, & Jones, 2014). Additional studies examining smartphone-based MBIs for
SUD are underway. Garrison and colleagues (2015) are currently conducting a randomized
controlled trial of a smartphone application-based mindfulness training program for smoking
cessation.

Technology-based MBIs for SUD could be especially suitable and appealing for adolescents
and young adults, who may be hesitant to seek out treatment in specialty SUD treatment
settings. Given that MBIs for SUD may be particularly effective in promoting long-term
recovery (Bowen et al., 2014), MBI components could be implemented into existing multi-
faceted technology-based continuing care interventions for SUDs, such as the smartphone-
based intervention called Addiction-Comprehensive Health Enhancement Support System
(A-CHESS; Gustafson et al., 2014), or the web-based program called the therapeutic
education system (TES; Marsch et al., 2014).

6. Limited Promotion of Precision Medicine in the Delivery of MBIs—In line with
the current “precision medicine’ movement in healthcare toward delivering customized,
individually tailored treatments to patients, we argue that a better understanding of
mechanisms of change and treatment moderators of MBIs for SUDs may facilitate precision
medicine and improve treatment outcomes in the implementation of MBIs for SUDs. An
ability to tailor treatment based on individual patient characteristics (moderators) or
individual patient progress with respect to craving, reactivity, home practice or other
proposed mechanisms, may improve retention and results. Investigations in this area may
lead to more informed decisions about when and how to implement MBIs for SUDs to
produce the maximum therapeutic benefit for clients in various settings (Kazdin, 2007;
Longabaugh & Magill, 2011).

Recent studies have assessed client characteristics that may moderate the efficacy of MBIs.
Witkiewitz and colleagues (2013) found MBRP was more effective in reducing post-
treatment substance use than CBT among racial and ethnic minority women, but there were
no differences in outcomes between these treatments among non-Hispanic white women.
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Glasner and colleagues (2016) found MBRP reduced post-treatment substance use to a
greater extent than a health education control among individuals with co-occurring
diagnoses of major depression or generalized anxiety disorder, but there were no differences
in outcomes between the treatment groups among those without these diagnoses. Similarly,
Roos and colleagues (in press) found that MBRP was more effective than relapse prevention
or treatment as usual for individuals with more severe substance use disorder severity and
greater depression and anxiety symptoms at baseline

Although studies are beginning to shed light on mechanisms of change and treatment
moderators of MBIs for SUDs, as reviewed above, there is still much work to be done in this
area, and replication of preliminary findings are warranted. Future empirical investigations
of mechanisms of change and treatment moderators across multiple levels of analysis (e.g.,
psychological, neurobiological, physiological), may begin to provide converging evidence
for how, why, and when MBIs for SUDs exert their therapeutic effects.

7. Conclusion—It is a fertile and exciting time for research on MBIs for addictive
behaviors. We are encouraged by the preponderance of evidence suggesting these treatments
are efficacious across a number of disorders, populations, and treatment contexts. However,
in an effort to ensure that these treatments are adopted, and prove effective in real world
settings, we have suggested a number of areas in which future research could fill gaps in the
science, and improve implementation efforts. Unresolved issues include training of
treatment providers, adaptability of group formats, delivery in individual therapy contexts,
delivery earlier in the change process, the role of technology, and the potential for precision
medicine. While we believe that our distillation of these issues and suggestions for future
research represent a strength of this paper, we also acknowledge limitations. There may, of
course, be unresolved implementation issues outside our purview that should be added to the
six we included here. This is not a systematic review, nor were we able to meta-analyze
preliminary work in the six areas we addressed. Additionally, we were not able to
incorporate studies currently in progress that may in fact be designed to address some of
these issues.

We hope that in our presentation of these issues, we have fostered a spirit of inquiry that
spurs innovative research in these areas, and engenders efficient translation from research
into front-line practice. Forward progress should ultimately produce more accessible,
flexible, and effective treatments for clinicians treating those suffering from addictive
disorders, in a wider variety of contexts and settings.
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Table 1

Meta-Analyses Examining Effectiveness of MBIs for Addictive Behaviors

Page 16

Citation Number of Target Addictive Effect Sizes (95% CI) Effect Sizes (95% CI)
Studies Behavior Addictive Behavior Additional Outcomes
Maynard et al (2015) 7 Gambling Hedges’ g=0.68 (0.39, 0.98) Financial outcomes: Hedges’
g=0.75 (0.24, 1.26)

Li et al (2017) 33 Substance misuse Cohen’s d =-0.33(-0.49, —0.17) Craving: Cohen’s d =—0.68

(-1.11, -0.25)
Smoking cessation OR=1.76 (0.99, 3.15) Stress: Cohen’s d =—1.12

(-2.24,-0.01)

Maglione et al (2017) 10 Cigarettes per day Mean difference = 1.52 (-1.03, 4.07)

Abstinence rates OR =2.52(0.76, 8.29)
Grant et al (in press) 9 Any substance use OR =0.72 (0.46, 1.13) Craving: mean difference =

Substance use consequences

Mean difference = -0.23 (-.39, -0.07)

-0.13 (-0.19, -0.08)

Note. 95% CI = 95% confidence intervals of the effect size.
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