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Abstract
Background and Aims—The exploration and resolution of ambivalence play an essential role
in motivational interviewing (MI) theory. However, most adolescent MI studies have not examined
ambivalence as a contributor to behaviour change. This paper reviewed research findings on the
role of ambivalence in the adolescent change process.
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Methods and results—We undertook a narrative review of the published empirical and
theoretical literature on ambivalence and mechanisms of change in MI for adolescents and found
that current MI evaluations appear not to have access to reliable and valid measures of
ambivalence in adolescence or neuroimaging methods to evaluate the mechanisms of treatment
response.
Conclusions—Improved instrumentation is needed to assess adolescents’ ambivalence in
clinical and research settings. Innovative methodology, including neuroimaging, may help identify
factors mediating relationships between adolescents’ ambivalence and treatment response.
Keywords
motivational interviewing; adolescents; ambivalence; substance use; developmental; measurement;
innovative approaches; neuroimaging; brain
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INTRODUCTION
Currently, there is great controversy regarding how motivational interviewing (MI) [1]
generates positive behavior change [2,3]. Critically, most large-scale, multi-site addiction
treatment research has been conducted with adults (e.g., COMBINE; MATCH; UKATT) [4–
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6]. Despite the paucity of data on treatment mechanisms for adolescents, MI continues to be
one of the strongest available evidence-based treatments for youth (SAMHSA; http://
www.nrepp.samhsa.gov/). Yet, meta-analyses examining the efficacy of MI for substance
use disorders (SUDs) indicate that MI’s effect sizes are less robust for adolescents (mean d =
0.17) [7] than adults (mean d = 0.77) [8]. This has direct implications for provision of care,
particularly with high-need and underserved youth [9]. Clinicians need practical guidance
regarding how to make MI more effective for adolescents. Unfortunately, MI studies are
much clearer regarding what therapists should not do rather than what they should [10].
Resolution of ambivalence plays an essential role in MI [1]. Despite the burgeoning field on
this mechanism of change in adults, ambivalence has been largely overlooked in adolescent
clinical research [11]. Thus, we use this forum to explore the role of ambivalence in the
adolescent change process.
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AMBIVALENCE IN MOTIVATIONAL INTERVIEWING
Contrasting with other adolescent treatment models [12], ambivalence is at the heart of the
clinical framework of MI [1], ‘a normal step on the road to change’ (p.157). Ambivalence
represents a client’s experience of simultaneously feeling two ways about changing one’s
behavior; for example, concurrently wanting to make a change while also feeling reticent to
do so. Concretely, within clinical exchanges and MI theory, ambivalence is subsequently
operationalized as client expressions in favor of change (change talk), which often co-occur
with client expressions in favor of staying the same (sustain talk) [1] (e.g., ‘I know I should
not drink, but I deserve to have fun!’).
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Originally, MI training focused on ensuring clinicians’ acquisition of technical skills (e.g.,
the ‘how’ of MI, including use of open questions, complex reflections, affirmations).
However, Miller and Rollnick observed that even among technically strong exchanges, to be
effective, MI clinicians needed proficiency with an additional element - the ‘spirit’ of MI (p.
14) [1]. MI spirit includes therapists’ degree of partnership, acceptance, compassion and
evocation (p. 15) [1]. Thus, in MI practice, therapists’ must negotiate this delicate balance of
relational and technical skills to address the key challenge in MI: to help clients ‘resolve’
ambivalence in the direction of behavior change [13]. Therapists can measure their degree of
success helping their clients move through ambivalence by observing clients’ increased
incidence of ‘change talk’ and decreased ‘sustain talk’ [1].
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Predominantly examined with adults, most MI process research has focused on examining
two predominant technical mechanisms of treatment response [3] [13]: the connection
between therapist behaviors and client change talk, and the relationship between client
change talk and post-treatment behavior change [14,15]. There are fewer studies evaluating
the relationship between MI technical skills and behavior change among adolescents. In one
study, Feldstein Ewing, Gaume, and colleagues [16] used process coding (via the
Motivational Interviewing Treatment Integrity coding system; MITI) [17] to compare
therapists’ technical skills with Hispanic versus non-Hispanic adolescents. The authors
found that therapists employed significantly fewer MI skills with Hispanic youth (MI spirit;
support of autonomy; complex reflections; evocation). Yet, this difference in therapist
behaviors was only significantly negatively associated with Hispanic youths’ 3-month
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alcohol-related problems outcomes. Both Hispanic and non-Hispanic youth showed
equivalent treatment response across heavy drinking days, marijuana use days, and
marijuana-related problems. Also using the MITI, McCambridge et al. [18] found that
therapists’ level of MI spirit and complex reflections significantly predicted adolescents’ 3month cannabis cessation. In their regression model, neither adding therapist empathy nor
any other additional therapist variable predicted participant outcomes or improved the fit of
the model. In their study, therapists showed a high degree of variability in their MI skills;
meaning, as with recent adult studies, therapists’ MI practice was not uniform across their
clients [18,19].
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Barnett and colleagues found that the type of therapist reflection impacted adolescents’
response [20]. For instance, therapists’ positive reflections (e.g., reflections favoring change)
generated more adolescent change talk and less sustain talk, whereas therapists’ negative
reflections (e.g., reflections supporting the status quo) resulted in youth generating more
sustain talk and less change talk. Therapist reframing (e.g., positive restatement of client
sustain talk; negative restatement of change talk), appeared to generate youth responses in
the direction of the therapist’s statement. The authors suggest that therapist statements might
operate as a ‘prime’ or ‘model’. These outcomes have been mirrored and linked to substance
use reductions in group MI with at-risk adolescents [21].
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These emergent findings are encouraging. However, clinicians are still missing crucial
details on relational factors within the therapist-adolescent patient interactions. While often
overlooked in the broader clinical literature as common, non-specific variables, in MI
relational factors are defined as facets of therapists’ interpersonal exchanges including
degree of empathy and therapeutic alliance; across addiction treatments including, but not
limited to MI, relational factors play a significant role in client outcome [22,23]. Indeed,
recent studies have begun to look closer at the impact of relational factors on behavior
change in MI with adults [22,24–26].
Early studies of relational factors on adolescent treatment outcomes in MI have been mixed
[27–29]. For instance, Feldstein Ewing and colleagues [29] did not find support for therapist
empathy and alliance, as measured via standard working alliance inventories [30] and
process coding (MITI) on treatment response with heavy drinking late adolescents [29]. In
contrast, Baer and colleagues observed that therapist-rated estimates of youth engagement
were associated with better MI treatment response in one of their evaluations, but not the
other [27,28]. Ultimately, finer-grained, more precise tools are needed to deconstruct the
extent to which the relationship between therapist technical and relational skills and
ambivalence leads to adolescent behavior change [12].
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AMBIVALENCE WITH ADOLESCENTS
One avenue where the adolescent MI relationship diverges from adult practice is around
perceived negative consequences. For many adults, addiction is characterized by decades of
substance use and serious, intractable symptoms, including loss of family and friends,
disruption of employment, and severe negative health outcomes [31,32]. Although alcohol
use is a strong contributor to accidents and injuries (the leading cause for morbidity and
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mortality in this age group) [33], most substance-using adolescents do not perceive their
substance use as problematic. Rather, many adolescents see no connection between their use
and experienced problems with family, school, and/or friends [34–36]. More often,
adolescents have strong positive experiences, associations, and expectations for substance
use [37]. Further, as mass consumers of online and social media [38], adolescents post and
view more positive, rather than negative, aspects of substance use, and have little exposure to
real-world negative aspects of substance use [39]. Similarly, for many, substance use during
adolescence is viewed as a normative, socially-indicated, time-limited behavior [40] that
may even be advantageous in the short-term. For example, many youth report that substance
use increases social currency, insulates against awkward or boring situations, increases
confidence and facility in peer interactions, and provides symptom relief across sleep,
depression, and attention issues [41].
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Importantly, much of the MI knowledge base was generated with treatment-seeking adults
who were acutely aware of their substance-related problems, and actively trying to reduce
their use (e.g., COMBINE; MATCH; UKATT) [4–6]. In contrast, most youth in clinical
research and treatment settings are non-treatment-seeking, ‘opportunistic’ clients [21,42],
who arrive at the clinician’s office because addiction treatment is either an integrated
component of their medical [42,43] or service system care [44,45], and/or because their
parents, courts, or other external entities forced them to attend treatment [10].
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Consequently, many adolescent clients receive addiction treatment despite their lack of
interest in changing their substance use. Prominent MI theorists have contended that this
may contribute to adolescents’ absence of ambivalence and related minimal expression of insession change talk during MI sessions. In the field of MI, it has been argued that it this very
absence of ambivalence, which may occur for youth in their context of limited negative
consequences, abundant positive experiences, and non-treatment seeking status [10], that
operates against the likelihood of behavior change in MI [11]. Related, some argue that this
may even contribute to the relatively lower effect sizes of MI observed with adolescents.
However, we do not see this as a problem of ‘ambivalence’ [11]. Instead, we suggest that
ambivalence may neither be a critical, nor necessary, ingredient in adolescents’ successful
MI treatment response. In other words, in contrast to the position that ambivalence is
requisite to MI success [11], what we find most provocative is that this position is not borne
out by the adolescent meta-analytic data within substance use and other health behavior
[(Cohen’s d = 0.17, 95% CI [.09, .25], n = 21) [7] 1; (Hedge’s g = .16; 95% CI [.05,f27], n =
8) [46]; (Hedge’s g = 0.28; 95% CI [0.242, 0.323], n = 37)] [47]. Not as robust as the
outcomes with adults, these data support that among non-treatment seeking youth who likely
are not ambivalent about their use (and who have limited interest in changing) do show
positive behavior change in MI, and across a range of behaviors. Consequently, the more apt
question is how treating clinicians can best utilize MI relational and technical skills to
maximize adolescent behavior change.

1Per study authors, Cohen’s d was calculated against the error MS and Hedge’s g was calculated using the square root of the mean
square error in the denominator. Study authors report that while with large samples, Hedge’s g and Cohen’s d are often equivalent,
Hedge’s g performs better with small samples.
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CAPTURING AMBIVALENCE WITH DECISIONAL BALANCE
Decisional balance is a classic clinical tool used to investigate ambivalence [48].
Conceptualized by Janis and Mann [49], decisional balance played a key role in the
transtheoretical model of behavior change [50]. While some believe that use of decisional
balance is sufficient to generate behavior change and/or confound decisional balance with
MI [51], leaders of MI are increasingly discouraging clinicians from using decisional
balance when the goal is behavior change [48].
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In fact, this is an area of active discussion in the broader MI field. In the latest iteration of
the MI text [1], Miller & Rollnick report a fairly open position on decisional balance,
supporting its use to explore ‘pros and cons’ in a ‘neutral’ and ‘balanced way’ (p. 238).
Concomitantly, Miller (48; personnel communication, July 13, 2015), contends that
decisional balance is contraindicated in clinical exchanges with ambivalent individuals who
have a low interest in changing, such as adolescents. Miller’s position is that decisional
balance decreases motivation to change (operationalized by greater expression of sustain
talk), which in turn, and maintains post-treatment sustain behavior [48]. Miller states that
decisional balance is appropriate when a client has moved beyond ambivalence in the
direction of change, at which point it can be used to address sustain talk, therapeutic discord,
and/or concrete planning barriers toward change [48].
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Although many have used decisional balance in MI with adolescents both in research trials
[52–54] and direct patient care, we could find no targeted empirical examination isolating
the impact of decisional balance on addiction treatment outcome for this age group. Thus, it
might be the case that Miller’s position is supported, as sustain talk has been a robust
predictor of poor post-treatment outcomes in adult [3] and the smaller body of adolescent
studies [21,55]. However, we suggest that the MI therapeutic relationship is likely more
nuanced with adolescents. For example, it is possible that for adolescents, decisional balance
might help create ambivalence by giving a ‘head start’ when change talk is not yet present.
This may be where relational component of effective MI interacts with adolescent intraindividual factors, including ambivalence, to yield positive behavior change. Following adult
studies [56], process research with younger samples might uncover that typically MIinconsistent therapist behaviors (e.g., confrontation) can lead to positive treatment outcomes
when delivered with high empathy, therapeutic alliance and MI spirit. Empirical studies are
needed to understand our metrics of ambivalence for adolescents, the efficacy and impact of
our clinical approaches to enhance ambivalence (including whether or not decisional balance
should be proscribed for adolescents), and how therapist relational factors interact with
adolescents’ degree of ambivalence to facilitate or obstruct treatment gains.
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RECONCILING CLINICAL RESEARCH AND PRACTICE: STEPS TOWARD
INTEGRATION
The field of adolescent addiction is still very much in its infancy, with few large, multi-site
studies examining this population (e.g., Cannabis Youth Trials) [57]. The field needs a series
of studies that emphasize internal validity, establish the parametric boundaries of treatment
(e.g., with what substances MI treatment is effective), and engage in dismantling projects to
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determine the driving mechanisms of adolescent MI treatment response. Until then, we
encourage clinicians and scientists to follow the guiding tenet of MI (1): to allow our clients
to inform and guide our practice. We also offer these recommendations.
(1)

Improve instrumentation for assessing adolescents’ ambivalence. In adolescent
addiction treatment, it is common practice to adopt adult measures, and
directly apply them with adolescents. We recommend caution with this
approach; in some instances, adult measures operate well with youth. Yet,
others suggest that the underlying processes of brain and behavioral response
are quite different, and thus, direct translation might not be indicated [58,59].
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We advocate for the development and empirical assessment of reliable and valid measures of
ambivalence in adolescence, as operationalized from an MI viewpoint. This would allow us
to move from speculation to data regarding the degree to which ambivalence is required in
MI with adolescents. In the interim, one avenue to begin to deconstruct the degree of impact
of ambivalence on adolescent behavior change is to work with process researchers to
directly code for ambivalence statements. Some are already undertaking qualitative and
linguistic analysis of transcripts around ambivalence themes [60]. This cutting-edge work
will reveal critical advances in conceptualizations of ambivalence with adolescents, and
guidance regarding how to manage it clinically.
(2)
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Utilize innovative methods to deconstruct these relationships. Another
approach to determine what role ambivalence has in adolescent MI treatment
response is through the unconventional application of neuroimaging.
Neuroimaging allows fine-grained access to process variables that have been
historically difficult to isolate and examine [61]. For example, Feldstein Ewing
and colleagues have begun to illuminate critical developmental differences in
adolescent neurocognitive processing of salient mechanisms of change (e.g.,
brain response during change talk in contemplation/self-reflection regions)
[59]. This work has also highlighted the importance of relational factors,
including genuine clinical MI relationships, in young brain response. For
instance, young heavy drinkers showed greater brain activation to their own
client language in the left inferior frontal gyrus/anterior insula and superior
temporal gyri after working with a live MI clinician. In terms of youth brain
response, there seems to be something particularly important about those
statements originating in the context of therapy [62].
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In the broader adult literature, in a subgroup comparison of adults with AUDs, LaBerre and
colleagues [63] operationally defined ambivalence using self-report responses to Rollnick’s
Readiness to Change questionnaire, completed upon treatment entry [64]. Individuals were
categorized by their highest subscale scores, yielding two subgroups: ‘Pre-action’ (total n =
10; n = 1 precontemplation, n = 9 contemplation) and ‘Action’ (n = 21). Compared with the
Action group, the Preaction group showed significant differences in brain structure via MRI,
including decreased gray matter volume across the right cerebellum (Crus I), bilateral
fusiform gyri and frontal cortex (e.g., lateral orbitofrontal cortex, right ventromedial
prefrontal cortex) and rostral cingulate areas (e.g., supplementary motor area, mid-cingulate
gyrus; dorsolateral/ dorsomedial prefrontal cortex; caudate nucleus), brain areas that
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underlie cognitive, social, and emotional functioning. When compared with the Action
group, the Preaction group showed 13% smaller brain volume.
Paralleling these structural findings, with a sample of adult, treatment-seeking cigarette
smokers who were planning to quit, Wilson and colleagues [65] evaluated ambivalence
using a 6-item scale by Lipkus [66]. Total scores for ambivalence were generated by
averaging responses across items. Wilson utilized an fMRI-based cigarette cue exposure
paradigm to evaluate the link between ambivalence and cigarette cue response. This study
found a negative correlation between ambivalence about smoking and functional activation
in brain regions responsible for reward-processing, motivation, and attention (rostral anterior
cingulate/medial frontal gyrus, caudate nucleus/thalamus, cuneus/lingual gyrus) during the
cigarette cue.
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Additional work in social and cognitive affective neuroscience has converged with these
studies, indicating the role of key brain areas in error detection, conflict monitoring, reward
processing, and introspection/contemplation in processing ambivalence, including the
anterior cingulate cortex and the posterior cingulate cortex/precuneus [59,67–69]. Together,
one perspective is that what we interpret as ‘ambivalence’ may in fact be a proxy of
underlying differences in brain structure and function which contribute to the behavioral
manifestation of lower interest in and ability to choose to and complete behavior change.
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Given these findings, we recommend the use of neuroimaging as a vehicle to understand the
mechanisms of treatment response, rather than as an indicator for precision medicine. A
prominent topic in the US (www.whitehouse.gov/precision-medicine), precision medicine
revolves around finding and utilizing treatment strategies that take individual variability into
account [70]. In this respect, we are not advocating for all addiction clients to receive MRI/
fMRI prior to entry into treatment. Rather, it is our position that neuroimaging offers one
tool to help us understand what ambivalence is in the adolescent brain, in order to give us a
more sophisticated and sensitive measure of what the correlates and consequences of
ambivalence might be.
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In terms of what brain mechanisms of change might be (e.g., enduring change processes,
markers of change, individual differences in responsiveness to interventions), neural
substrates activated in response to ambivalence may be an active ingredient and/or they may
be epiphenomenal [23,71]. Similarly, it might be the case that ambivalence processes
represent a marker of an underlying neurocognitive process, rather than an enduring process
of change. Using neuroimaging to examine these questions will allow us to eventually get
closer to understanding the interplay between basic biological and behavioral factors within
the process of change for youth [72] by offering one foundational research step that is
needed prior to providing guidance to clinicians.
(3)

Explore other theoretical models of adolescent MI change processes. One
theoretical framework that may be useful with adolescents is the ‘conflict
resolution’ hypothesis [73]. This proposes that MI is effective because it raises
a client’s awareness of the conflict between their current behavior and short- or
long-term goals and values. In this framework, the MI therapist aims to help
the client examine and discuss both the benefits and costs of their substance
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use to identify and elicit ambivalence about substance use. This is the first step,
prior to clinical efforts to resolving ambivalence in the direction of change.
This framework has received preliminary empirical support among heavy
drinking college students [74]. While anecdotally consonant with our
adolescent MI clinical experiences, empirical studies are requisite to determine
the fit of this clinical framework.
(4)
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Developmental considerations for clinical steps. Here we cautiously step away
from the empirical evidence. Until we have robust metrics of ambivalence that
are accessible for clinicians working with adolescents, we encourage MI
clinicians not to be fearful of ambivalence – or its absence - with their
adolescent clients. Rather, both are well within the norm in the MI process, and
within youths’ own journey towards change. We also encourage clinical and
research teams to look more closely to the empirically more elusive relational
factors, particularly the role of highly skilled and experienced therapists in
clinical interactions. For example, one promising candidate is high-level
therapeutic skill, which may help access adolescents’ clinical content,
including ambivalence. Critically, the metric for this therapeutic active
ingredient is reflective listening, which can, and has been measured [22,23,75].
In line with recent neurocognitive work with adolescents [62], this therapeutic
active ingredient may be critical in producing adolescents’ MI treatment
response [16,27].

LIMITATIONS AND CONCLUSIONS
Author Manuscript

It is our goal to administer the most powerful treatment agents, to give our adolescent clients
the best chance at behavior change [9]. However, due to the relative absence of empirical
studies on ambivalence with adolescents, we are still operating without sufficient data to
implement the most effective interventions. While we have reviewed current data and theory
in the adolescent MI change process, and suggested areas in need of further exploration, it is
important to note that the relatively shorter substance use histories of adolescents also reflect
a natural artifact of time. A critical direction for future work in this area must address the
perceived importance of negative consequences and how that relates to readiness to change
and treatment outcomes [76,77].
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Together, the reviewed elements support that adolescents are not ‘little adults.’ Instead, MI
practice needs to be articulated so that it addresses the treatment needs of adolescents to
generate positive behavior change. It is our position that MI is a promising treatment for
adolescents, but ambivalence may not be the central tenet underlying its success. We must
make an effort to determine how and why MI works for this age group, in order to generate a
treatment approach that is maximally effective. Concretely, conceptualizations and
investigations of MI’s mechanisms of change will need to be updated accordingly.

Addiction. Author manuscript; available in PMC 2016 November 01.

Feldstein Ewing et al.

Page 9

Author Manuscript

Acknowledgments
We would like to thank Drs. W. R. Miller and E. J. D’Amico for their careful review of the manuscript, and Drs. R.
G. Steele and C. C. Cushing for their contributions. This work was funded by 1R01AA023658-01 (PI: Feldstein
Ewing).

References

Author Manuscript
Author Manuscript
Author Manuscript

1. Miller, WR.; Rollnick, S. Motivational Interviewing: Helping People Change. 3. New York:
Guilford Press; 2013.
2. Apodaca TR, Longabaugh R. Mechanisms of change in motivational interviewing: A review and
preliminary evaluation of the evidence. Addiction. 2009; 104:705–15. [PubMed: 19413785]
3. Magill M, Gaume J, Apodaca TR, Walthers J, Mastroleo NR, Borsari B, et al. The technical
hypothesis of motivational interviewing: A meta-analysis of MI’s key causal model. J Consult Clin
Psychol. 2014; 82:973–83. [PubMed: 24841862]
4. Anton RF, O’Malley SS, Ciraulo DA, Cisler RA, Couper D, Donovan DM, et al. Combined
pharmacotherapies and behavioral interventions for alcohol dependence, the COMBINE Study: A
randomized control trial. JAMA. 2006; 295:2003–17. [PubMed: 16670409]
5. Project Match Research Group. Matching alcoholism treatments to client heterogeneity: Project
MATCH Posttreatment drinking outcomes. J Stud Alcohol. 1997; 58:7–29. [PubMed: 8979210]
6. UK Alcohol Treatment Trial (UKATT) Research Team. Effectiveness of treatment for alcohol
problems: findings of the randomised UK Alcohol Treatment Trial (UKATT). BMJ. 2005; 331:541.
[PubMed: 16150764]
7. Jensen CD, Cushing CC, Aylward BS, Craig JT, Sorell DM, Steele RG. Effectiveness of
motivational interviewing interventions for adolescent substance use behavior change: A metaanalytic review. J Consult Clin Psychol. 2011; 79:433–40. [PubMed: 21728400]
8. Hettema J, Steele J, Miller WR. Motivational Interviewing. Annu Rev Clin Psychol. 2005; 1:91–
111. [PubMed: 17716083]
9. Feldstein Ewing SW, Wray AM, Mead HM, Adams SK. Two approaches to tailoring treatment for
cultural minority youth. J Subst Abuse Treat. 2012; 43:190–213. [PubMed: 22301086]
10. Feldstein Ewing, SW.; Walters, S.; Baer, JS. Approaching group MI with adolescents and young
adults: Strengthening the developmental fit. In: Wagner, CCI.; Ingersoll, KS., editors. Motivational
Interviewing in Groups. New York: Guilford press; 2013. p. 387-406.{0}, editors
11. Moyers TB. Disseminating motivational interviewing in psychiatric and adolescent populations:
Optimism and a few worries. J Psychiatry. 2011; 56:641–2.
12. Black JJ, Chung T. Mechanisms of change in adolescent substance use treatment: How does
treatment work? Subst Abus. 2014; 35:344–51. [PubMed: 24901750]
13. Miller WR, Rose GS. Toward a theory of motivational interviewing. Am Psychol. 2009; 64:527–
37. [PubMed: 19739882]
14. Moyers TB, Martin T, Christopher PJ, Houck JM, Tonigan JS, Amrhein PC. Client language as a
mediator of motivational interviewing efficacy: Where is the evidence? Alcohol Clin Exp Res.
2007; 31:40–7S.
15. Bertholet N, Faouzi M, Gmel G, Gerhard J, Daeppen J-B. Change talk sequence during brief
motivational intervention, towards or away from drinking. Addiction. 2010; 105:2106–12.
[PubMed: 20840175]
16. Feldstein Ewing SW, Gaume J, Ernst DB, Rivera L, Houck JM. Do therapist behaviors differ with
Hispanic youth? A brief look at within-session therapist behaviors and youth treatment response.
Psychol Addict Behav. 2015; 29:779–796. in press. [PubMed: 25961144]
17. Moyers TB, Martin T, Manuel JK, Hendrickson SM, Miller WR. Assessing competence in the use
of motivational interviewing. J Subst Abuse Treat. 2005; 28:19–26. [PubMed: 15723728]
18. McCambridge J, Day M, Thomas BA, Strang J. Fidelity to motivational interviewing and
subsequent cannabis cessation among adolescents. Addict Behav. 2011; 36:749–54. [PubMed:
21440994]

Addiction. Author manuscript; available in PMC 2016 November 01.

Feldstein Ewing et al.

Page 10

Author Manuscript
Author Manuscript
Author Manuscript
Author Manuscript

19. Imel ZE, Baer JS, Martino S, Ball SA, Carroll KM. Mutual influence in therapist competence and
adherence to motivational enhancement therapy. Drug Alcohol Depend. 2011; 115:229–36.
[PubMed: 21227601]
20. Barnett E, Moyers TB, Sussman S, Smith C, Rohrbach LA, Sun P, et al. From counselor skill to
decreased marijuana use: Does change talk matter? J Subst Abuse Treat. 2014; 46:498–505.
[PubMed: 24462244]
21. D’Amico EJ, Houck JM, Hunter SB, Miles JN, Osilla KC, Ewing BA. Group motivational
interviewing for adolescents: Change talk and alcohol and marijuana outcomes. J Consult Clin
Psychol. 2015; 83:68–80. [PubMed: 25365779]
22. Miller WR, Moyers TB. The forest and the trees: relational and specific factors in addiction
treatment. Addiction. 2015; 110:410–3.
23. Moyers TB, Miller WR. Is low therapist empathy toxic? Psychol Addict Behav. 2013; 27:878–84.
[PubMed: 23025709]
24. Borsari B, Apodaca TR, Jackson KM, Mastroleo NR, Magill M, Barnett NP, et al. In-session
processes of brief motivational interventions in two trials with mandated college students. J
Consult Clin Psychol. 2014; 83:56–67. [PubMed: 25111429]
25. Bertholet N, Palfai T, Gaume J, Daeppen JB, Saitz R. Do brief alcohol motivational interventions
work like we think they do? Alcohol Clin Exp Res. 2014; 38:853–9. [PubMed: 24125097]
26. Barnett E, Spruijt-Metz D, Moyers TB, Smith C, Rohrbach LA, Sun P, et al. Bidirectional
relationships between client and counselor speech: The importance of reframing. Psychol Addict
Behav. 2014; 28:1212–1219. [PubMed: 24955660]
27. Baer JS, Garrett SB, Beadnell B, Wells EA, Peterson P. Brief motivational intervention with
homeless adolescents: Evaluating effects on substance use and service utilization. Psychol Addict
Behav. 2007; 21:582–6. [PubMed: 18072842]
28. Peterson PL, Baer JS, Wells EA, Ginzler JA, Garrett SB. Short-term effects of a brief motivational
intervention to reduce alcohol and drug risk among homeless adolescents. Psychol Addict Behav.
2006; 20:254–64. [PubMed: 16938063]
29. Feldstein SW, Forcehimes AA. Motivational interviewing with underage college drinkers: A
preliminary look at the role of empathy and alliance. Am J Drug Alcohol Abuse. 2007; 33:737–46.
[PubMed: 17891666]
30. Horvath AO, Greenberg LS. Development and validation of the Working Alliance Inventory. J
Couns Psychol. 1989; 36:223–33.
31. Rehm J, Dawson DB, Frick U, Gmel G, Roerecke M, Shield KD, et al. Burden of disease
associated with alcohol use disorders in the United States. Alcohol Clin Exp Res. 2014; 38:1068–
77. [PubMed: 24428196]
32. Deleuran T, Vilstrup H, Becker U, Jepsen P. Epidemiology of alcoholic liver disease in Denmark
2006–2011: a population-based study. Alcohol Alcohol. 2015; 50:352–7. [PubMed: 25681463]
33. Heron M. Deaths: Leading Causes for 2010. National Statistics for Health Natl Vital Stat Rep.
2013; 62:1–96.
34. Khan MR, Cleland CM, Scheidell JD, Berger AT. Gender and racial/ethnic differences in patterns
of adolescent alcohol use and associations with adolescent and adult illicit drug use. Am J Drug
Alcohol Abuse. 2014; 40:213–24. [PubMed: 24766088]
35. Thompson K, Stockwell T, Leadbeater B, Homel J. Association among different measures of
alcohol use across adolescence and emerging adulthood. Addiction. 2014; 109:894–903. [PubMed:
24467265]
36. Roditis ML, Halpern-Felsher B. Adolescents’ Perceptions of Risks and Benefits of Conventional
Cigarettes, E-cigarettes, and Marijuana: A Qualitative Analysis. J Adolesc Health. 2015; 57:179–
185. [PubMed: 26115908]
37. Kuntsche E, Wicki M, Windlin B, Roberts C, Gabhainn SN, van der Sluijs W, et al. Drinking
motives mediate cultural differences but not gender differences in adolescent alcohol use. J
Adolesc Health. 2015; 56:323–9. [PubMed: 25586227]
38. Giedd JN. The digital revolution and adolescent brain evolution. J Adolesc Health. 2012; 51:101–5.
[PubMed: 22824439]

Addiction. Author manuscript; available in PMC 2016 November 01.

Feldstein Ewing et al.

Page 11

Author Manuscript
Author Manuscript
Author Manuscript
Author Manuscript

39. Primack BA, Colditz JB, Pang KC, Jackson KM. Portrayal of alcohol intoxication on YouTube.
Alcohol Clin Exp Res. 2015; 39:496–503. [PubMed: 25703135]
40. Shedler J, Block J. Adolescent drug use and psychological health: A longitudinal inquiry. Am
Psychol. 1990; 45:612–30. [PubMed: 2350080]
41. Feldstein Ewing SW, Hendrickson SML, Payne NS. The validity of the Desired Effects of Drinking
Scale with a late adolescent sample. Psychol Addict Behav. 2008; 22:587–91. [PubMed:
19071986]
42. Spirito A, Sindelar-Manning H, Colby SM, Barnett NP, Lewander W, Rohsenow DJ, et al.
Individual and family motivational interventions for alcohol-positive adolescents treated in an
emergency department: results of a randomized clinical trial. Arch Pediatr Adolesc Med. 2011;
165:269–74. [PubMed: 21383276]
43. Stern SA, Meredith LS, Gholson J, Gore P, D’Amico EJ. Project CHAT: A brief motivational
substance abuse intervention for teens in primary care. J Subst Abuse Treat. 2007; 32:153–65.
[PubMed: 17306724]
44. Stein LA, Clair M, Lebeau R, Colby SM, Barnett NP, Golembeske C, et al. Motivational
interviewing to reduce substance-related consequences: effects for incarcerated adolescents with
depressed mood. Drug Alcohol Depend. 2011; 118:475–8. [PubMed: 21531089]
45. Walker DD, Stephens R, Roffman R, DeMarce J, Lozano B, Towe S, et al. Randomized controlled
trial of motivational enhancement therapy with nontreatment-seeking adolescent cannabis users: A
further test of the teen marijuana check-up. Psychol Addict Behav. 2011; 25:474–484. [PubMed:
21688877]
46. Cushing CC, Jensen CD, Miller MB, Leffingwell TR. Meta-Analysis of Motivational Interviewing
for Adolescent Health Behavior: Efficacy Beyond Substance Use. J Consult Clin Psychol. 2014;
82:1212–1218. [PubMed: 24841861]
47. Gayes LA, Steele RG. A meta-analysis of motivational interviewing interventions for pediatric
health behavior change. J Consult Clin Psychol. 2014; 82:521–35. [PubMed: 24547922]
48. Miller WR, Rose GS. Motivational interviewing and decisional balance: Contrasting resposnes to
client ambivalence. Behav Cogn Psychother. 2015; 43:129–41. [PubMed: 24229732]
49. Janis, IL.; Mann, L. Decision making: A psychological analysis of conflict, choice, and
commitment. London: Cassel & Collier Macmillan; 1977.
50. Prochaska JO, Velicer WF. The transtheoretical model of health behavior change. Amer J Health
Promotion: AJHP. 1997; 12:38–48. [PubMed: 10170434]
51. Miller WR, Rollnick S. Ten things that motivational interviewing is not. Behav Cogn Psychother.
2009; 37:129–40. [PubMed: 19364414]
52. Tanner-Smith EE, Lipsey MW. Brief alcohol interventions for adolescents and young adults: A
systematic meta-anlysis. J Subst Abuse Treat. 2015; 51:1–18. [PubMed: 25300577]
53. Hall BC, Stewart DG, Arger C, Athenour DR, Effinger J. Modeling motivation three ways: effects
of MI metrics on treatment outcomes among adolescents. Psychol Addict Behav. 2014; 28:307–12.
[PubMed: 24467198]
54. Walton MA, Chermack ST, Shope JT, Bingham CR, Zimmerman MA, Blow FC, et al. Effects of a
brief intervention for reducing violence and alcohol misuse among adolescents: A randomized
controlled trial. JAMA. 2010; 304:527–35. [PubMed: 20682932]
55. Baer JS, Beadnell B, Garrett SB, Hartzler B, Wells EA, Peterson PL. Adolescent change language
within a brief motivational intervention and substance use outcomes. Psychol Addict Behav. 2008;
22:570–5. [PubMed: 19071983]
56. Moyers TB, Martin T. Therapist influence on client language during motivational interviewing
sessions: Support for a potential causal mechanism. J Subst Abuse Treat. 2006; 30:245–51.
[PubMed: 16616169]
57. Dennis ML, Godley SH, Diamond G, Tims FM, Babor T, Donaldson J, et al. The Cannabis Youth
Treatment (CYT) study: Main findings from two randomized trials. J Subst Abuse Treat. 2004;
27:197–213. [PubMed: 15501373]
58. Feldstein Ewing SW, Montanaro E, Gaume J, Caetano R, Bryan AD. Measurement invariance in of
alcohol instruments for with Hispanic youth. Addict Behav. 2015; 46:113–120. [PubMed:
25863581]

Addiction. Author manuscript; available in PMC 2016 November 01.

Feldstein Ewing et al.

Page 12

Author Manuscript
Author Manuscript
Author Manuscript
Author Manuscript

59. Feldstein Ewing SW, McEachern AD, Yezhuvath U, Bryan AD, Hutchison KE, Filbey FM.
Integrating brain and behavior: Evaluating adolescents’ response to a cannabis intervention.
Psychol Addict Behav. 2013; 27:510–25. [PubMed: 22925010]
60. Dupree C, Magill M, Apodaca TR. The pros and cons of drinking: A qualitative analysis of young
adult motivations and expectanceis. Addict Res Theory. 2015:1–8. e pub. [PubMed: 27429607]
61. Feldstein Ewing SW, Chung T. Neuroimaging mechanisms of change in psychotherapy for
addictive behaviors: Emerging translational approaches that bridge biology and behavior. 2013;
27:1–2.
62. Feldstein Ewing SW, Yezhuvath U, Houck JM, Filbey FM. Brain-based origins of change
language: A beginning. Addict Behav. 2014; 39:1904–10. [PubMed: 25150658]
63. LaBerre AP, Rauchs G, LaJoie R, Segobin S, Mezenge F, Boudehent C, et al. Readiness to change
and brain damage in patients with chronic alcoholism. Psychiatry Res. 2013; 213:202–9.
[PubMed: 23838052]
64. Rollnick S, Heather N, Gold R, Hall W. Development of a short ‘readiness to change’
questionnaire for use in brief, opportunistic interventions among excessive drinkers. Br J Addict.
1992; 87:743–54. [PubMed: 1591525]
65. Wilson SJ, Creswell KG, Sayette MA, Fiez JA. Ambivalence about smoking and cue-elicited
neural activity in quitting-motivated smokers faced with an opportunity to smoke. Addict Behav.
2013; 38:1541–9. [PubMed: 22483100]
66. Lipkus IM, Green JD, Feaganes JR, Sedikides C. The relationship between attitudinal ambivalence
and desire to quit smoking among college smokers. J Appl Soc Psychol. 2001; 31:113–33.
67. Preckel K, Scheele D, Ecsktein M, Maier W, Hurlemann R. The influence of oxytocin on volitional
and emotional ambivalence. Soc Cogn Affect Neurosci. 2014; 10:987–993. [PubMed: 25398434]
68. Nohlen HU, van Harreveld F, Rottveel M, Lelieveld GJ, Crone EA. Evaluating ambivalence:
social-cognitive and affective brain regions associated with ambivalent decision-making. Soc Cogn
Affect Neurosci. 2014; 9:924–31. [PubMed: 23685774]
69. Cunningham WA, Raye CL, Johnson MK. Implicit and explicit evaluation: FMRI correlates of
valence, emotional intensity, and control in the processing of attitudes. J Cogn Neurosci. 2004;
16:1717–29. [PubMed: 15701224]
70. Collins FS, Varmus H. A new initiative on precision medicine. N Engl J Med. 2015; 372:793–5.
[PubMed: 25635347]
71. Moyers TB. The relationship in motivational interviewing. Psychiatry. 2014; 51:358–63.
72. Feldstein Ewing SW, Chung T. Neuroimaging mechanisms of change in psychotherapy for
addictive behaviors: Emerging translational approaches that bridge biology and behavior. Psychol
Addict Behav. 2013; 27:329–35. [PubMed: 23815447]
73. Arkowitz, H.; Westra, HA.; Miller, WR.; Rollnick, S. Motivational interviewing in the treatment of
psychological problems. Guilford Pess; New York, NY: 2007.
74. McNally AM, Palfai TP, Kahler CW. Motivational interventions for heavy drinking college
students: examining the role of discrepancy-related psychological processes. Psychology of
addictive behaviors: journal of the Society of Psychologists in Addictive Behaviors. 2005; 19:79–
87. [PubMed: 15783281]
75. Gaume J, McCambridge J, Bertholet N, Daeppen JB. Mechanisms of action of brief alcohol
interventions remain largely unknown-a narrative review. Front Psychiatry. 2014; 5:108. [PubMed:
25206342]
76. Merrill JE, Read JP, Barnett NP. The way one thinks affects the way one drinks: subjective
evaluations of alcohol consequences predict subsequent change in drinking behavior. Psychol
Addict Behav. 2013; 27:42–51. [PubMed: 22985054]
77. Greene MC, Kelly JF. The prevalence of cannabis withdrawal and its influence on adolescents’
treatment response and outcomes: a 12-month prospective investigation. J Addict Med. 2014;
8:359–67. [PubMed: 25100311]

Addiction. Author manuscript; available in PMC 2016 November 01.

