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Abstract In the latter half of the 20th century, research on
behavioral treatments for addictions aimed to develop and
test effective treatments. Among the treatments found to be
at least moderately effective, direct comparisons failed to
reveal consistent superiority of one approach over another.
This ubiquitous finding held true despite underlying
theories that differed markedly in their proposed causal
processes related to patient change. In the 21st century, the
focus of treatment research is increasingly on how
treatment works for whom rather than whether it works.
Studies of active treatment ingredients and mechanisms of
behavioral change, while promising, have yielded inconsistent results. Simple mediation analysis may need to be
expanded via inclusion of models testing for moderated
mediation, mediated moderation, and conditional indirect
effects. Examples are offered as to how these more complex
models can lead to increased understanding of the conditions under which specific treatment interventions will be
effective and mechanisms of change operative in improving
behavioral treatments for addictions.
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Introduction
In 1935, Alcoholics Anonymous was founded partly in
response to the absence of professional treatment for
alcoholism. It was not until much later that the federal
government first created the Alcohol, Drug Abuse, and
Mental Health Administration to provide funds for the
development and delivery of treatments for addictions and
mental health disorders. Federal funding for research on the
etiology, prevention, and treatment of addictions increased
markedly with the addition of the National Institute on
Alcohol Abuse and Alcoholism (NIAAA) and the National
Institute on Drug Abuse (NIDA) to the National Institutes
of Health in 1974. By 1998, 361 alcohol treatment outcome
studies had been published, 79% of which were conducted
with clinical populations [1]. Increasingly rigorous randomized clinical trials (RCTs) converged on three general
conclusions: 1) some treatments were not effective; 2) other
treatments were moderately effective, at least in the short
term (ie, significant positive outcomes were reported in
65% of studies on the 10 most effective psychosocial
treatments [1]); and 3) among treatments judged to be
effective, when directly compared to one another, they often
did not differ in their effectiveness [2]. This lack of
differential effectiveness was puzzling and often disappointing because the theories underlying these treatments were
quite distinctive. Therefore, differing theorized causal
mechanisms were yielding similar outcomes. The implications drawn from this were that 1) different treatment
approaches were achieving equivalent results via different
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pathways; or 2) despite theoretical disparities, these
different treatments were actually achieving their outcomes
via the same pathways [3, 4].
In 1983, Moos and Finney [5] wrote a seminal article,
“Expanding the scope of treatment.” This work identified
treatment, as studied at that time, as a “black box,” with
most characteristics and elements remaining unmeasured.
Thus, if a treatment worked, we did not know why it
worked. Similarly, if it was not effective, we did not know
why not. Over the subsequent years, this void was filled
by the development and requirement of treatment manuals.
These manuals prescribed the central ingredients of the
treatment and how it was to be delivered. If treatments
were shown to be differentially effective, it could be
inferred that this difference was the result of variability in
treatment ingredients [6]. Even though distinctive treatments could now be reliably discriminated from one
another, direct comparisons of “bona-fide” interventions
continued to yield equivalent outcomes [2]. Equivalent
outcomes despite discriminate treatment approaches led to
the initiation of research examining this discrepancy. In a
2003 meta-analytic review, Dunn et al. [7] found evidence
that motivational interviewing (MI) was an effective
treatment for addictive behaviors yet failed to find existing
research identifying how MI produced its effects. Subsequently, in 2009, Apodaca and Longabaugh [8] conducted
a meta-analysis of treatment process studies published
through 2007 that attempted to address the core question
raised by Dunn et al. [7]. The authors were unable to
identify a single study that fully supported the process
through which MI was hypothesized to work [8]. Earlier
work by Morgenstern and Longabaugh [9] reviewed 11
well-controlled studies comparing cognitive-behavioral
therapy (CBT) with other treatments or no-treatment
controls for alcohol dependence. The study found no
evidence that theoretically relevant variables such as
coping or self-efficacy accounted for the relationship
between CBT and drinking outcome.
In summary, gains were achieved by developing and
defining treatments for addiction, yet we entered the 21st
century with little empirical support for the proposed
theories as to how these treatments worked. These conclusions have led to a diminished enthusiasm for conducting
further studies that test the efficacy of new behavioral
treatments in RCTs and for comparing the relative effectiveness of evidence-based approaches. The focus is shifting
toward the study of how treatments work [10]. What are the
effective components of specific behavioral interventions,
what changes do they affect in patient behaviors, and are
there intermediate changes in patients that lead to long-term
remission in addictive disorders? Such endeavors can refine
our interventions theories, but more importantly, they can
inform treatment optimization in efficacy and efficiency as
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well as more general best clinical practices with substanceusing populations.

Mechanisms of Change Research
Lack of knowledge of how behavioral interventions worked
was not unique to addictions researchers. A seminal paper
by Kazdin and Nock [11] described this void in behavioral
treatment research for child and adolescent psychiatric
disorders. The authors also suggested that this was a central
problem for psychological treatments more generally, and
until significant progress was made, further scientific
advances would be limited. The zeitgeist for mechanisms
of behavioral change research in the addictions field was
facilitated by Request for Application initiatives by the
NIAAA and NIDA. This has set in motion an increasing
number of studies focused on mechanisms of behavioral
change now making their way into research publications.
Although the study of mechanisms of change occurs
outside of treatment research as well, we focus here on
research conducted in conjunction with clinical outcome
studies. We have also found it conceptually useful to
distinguish active ingredients of treatment from patient
mechanisms of change [3]. While others [12] have defined
these terms somewhat differently, we define mechanisms of
change as behaviors and processes occurring within the
patient, either during or outside treatment, that have a
causal effect on subsequent changes in addictive behavior.
We define treatment ingredients as the entire treatment
context, including and especially all therapist behaviors that
occur. Active treatment ingredients are those treatment
elements or therapist behaviors empirically found to
positively affect patient mechanisms of change or overall
change in addictive behaviors. Treatment ingredients that
do not affect patient mechanisms or outcomes are inert
ingredients, while those found to adversely affect the
patient are contraindicated treatment ingredients.
The primary approach for examining treatment ingredients and mechanisms of change has been available for
some time in statistical and modeling methodologies [13,
14•] and has been applied extensively in other areas of
research on human behavior. Until relatively recently, this
methodology had been underutilized in clinical treatment
studies. Most generically, it is the study of mediated
relationships. The traditional RCT is a two-variable design
in which the key question is whether the independent
variable (treatment) affects the dependent variable (outcome). In the study of mediated relationships, the number
of variables studied expands to three or more. The issue
becomes whether an intervening variable accounts in whole
or in part for the observed relationship between treatment
and outcome. The argument for causality is greatly
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strengthened by temporal precedence of the predictor to the
intervening variable and, subsequently, of the intervening
variable to the outcome. To show evidence of mediation,
the treatment variable must predict the intervening variable
(the “a” path), and the intervening variable must predict the
outcome variable (the “b” path) (Fig. 1a). This latter
relation must occur independently of any effect of treatment
on outcome (ie, controlling for treatment). If the combined
effect of these two paths (the “ab” path), computed in one
of several ways [14•], is observed to change the strength of
the relationship between the treatment variable and the
outcome variable (the “c” path), then it is concluded that
the relationship between treatment and outcome is in whole
or in part transmitted by the intervening variable. To the
extent that the strength of the treatment/outcome relationship is reduced (as opposed to strengthened), when the
effects of the “ab” path are partialled out, the intervening
variable is judged to be a mediator of the treatment/
outcome relationship [14•]. As seen in Fig. 1b, this
mediation model can be elongated to include both active
treatment ingredients and patient mechanisms of change in
the same causal model. This basic model has been
expanded to include multiple mediator models, path
analysis mediation models, latent variable mediation models,
longitudinal mediation models, and moderated mediation
models [14•].

Using this generic analytic model and some of its more
complex variations, a knowledge base regarding active
ingredients of treatment and patient mechanisms of change
is emerging. Within this literature, some behavioral treatments have made particularly notable strides. We briefly
discuss 12-step and disease-oriented treatments, CBT, MI,
and contingency management. In general, the emphasis of
this work has been on post-treatment or short-term followup measures of theory-driven constructs predicted to be
affected by treatment and to in turn have a positive impact
on patient outcome. Perhaps the most longstanding research
has been conducted on naturalistic samples of individuals
completing community-based disease model treatment and
subsequently participating in Alcoholics Anonymous (AA).
This work converges on the mediating role of changes in
motivation, self-efficacy, coping, and social networks [15].
Interestingly, these are processes theorized as central to
other treatments: motivation in MI, self-efficacy or coping
in CBT, and changes in social networks in relational
therapies [16]. Recent work has also supported spirituality
as a mechanism, which, in contrast to those noted above,
has a central place within the AA philosophy and model for
change [17]. While increased coping has historically gone

Fig. 1 A generic mediation model applied to behavioral treatment
research. In this conceptual model, a prior occurring treatment variable
is always the independent variable (a). Either (subsequently occurring)
treatment variables (treatment ingredients) or patient mechanisms of
change are the intervening variables, and the subsequently occurring
patient outcome is the dependent variable. As can be easily imagined,
the model is often elaborated to include as intervening variables both
treatment ingredients and patient mechanisms of change (b). For
example, random assignment to treatment modality may be the

independent variable that is hypothesized to lead to variability in the
ingredients of treatment delivered, which are in turn hypothesized to
affect the patient mechanism of change, which in turn is expected to
affect the treatment outcome. The necessary condition to be met in this
causal chain is that the temporal order of events is preserved.
However, this can be problematic for many treatment process studies
in which therapist behaviors and patient behaviors are occurring in
sequences in which both precede and follow the other, compromising
the requirement of temporal precedence [4]

Results from a Concurrent Review of Behavioral
Treatments for Addictions
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unsupported as a mechanism distinctive to CBT [9], a
recent study involving computer-taught coping skills
found that the quality of enacted coping skills partially
mediated the relationship between treatment condition and
outcome [18]. Similarly, individualized coping behaviors
have been shown to mediate the differential effect on
alcohol use in an individualized compared with a standard
cognitive-behavioral treatment [19]. These two studies
provide an example of the level of specificity that may be
required to discover mediated treatment effects.
Perhaps the most developed area of research on
treatment ingredients and patient mechanisms of change is
work conducted on the effects of MI, and for treatment
ingredients, contingency management. MI studies have
examined both within-session therapeutic processes and
theory-driven, post-treatment proximal outcomes. Withintreatment analyses have supported the hypothesis that
behaviors of the therapist prescribed by MI manuals (active
ingredients), such as affirming, emphasizing client control,
seeking permission to advise, and emphasizing exploration
via use of open-ended questions and complex reflections,
predict client language in favor of changing addictive
behavior (eg, statements of ability, reasons, and commitment to change [20, 21], and that this language often
predicts substance use outcome [22, 23]. Therapist behaviors proscribed by MI have also shown a relationship with
negative client statements [21] and subsequent poorer
outcomes [23, 24]. Evidence also indicates that client
change talk as a mechanism of change may not be specific
to MI [25•, 26]. Of interest as well is that increased
motivation to change, as measured via self-report, has been
inconsistently supported as a mechanism of MI treatment
effects [3, 8]. Only one study to date has fully supported an
unconditional model of client change talk partially mediating
the relationship between therapist MI–prescribed behaviors
and client outcomes [27•]. Therefore, a story is emerging
regarding empirical support for, as well as deviations from,
the MI theory of change. Finally, given its clear behavioral
emphasis, contingency management has shown monetary
and other contingent reward manipulation to be an active
treatment ingredient that predicts abstinence from substance
use [28]. A more detailed review of this research can be
found in Longabaugh et al. [3].
Whereas recent evidence for active ingredients of
treatment and mechanisms of change is encouraging, the
limited number of these studies and patterns of inconsistent
results are not. In addition to limiting growth of the
knowledge base, use of this knowledge in everyday
treatment delivery is thwarted by clinical uncertainty. When
is it helpful to implement a particular treatment ingredient?
When should the clinician focus on trying to activate a
particular mechanism of change? Clinician resistance to
using specific empirically supported treatments is grounded
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in part by the belief that a particular treatment must be
adapted to the needs and characteristics of the patient, as
well as the treatment context [29]. Identifying active
ingredients of treatment offers guidance to clinicians as to
which relational or technical components of the treatment
may be most helpful. Information as to which mechanism
of change might be particularly effective for a given patient
or patient circumstance then aids differential responding to
patient needs. Exploring this additional level of complexity
is an important next step for mechanisms of change
research.

Mediated Moderation, Moderated Mediation,
and Conditional Indirect Effects
Inconsistency in potential mediation effects across studies
can be attributed to several possible explanations. One
likely explanation is that the mediation model tested has
been misspecified because it has been underspecified (ie,
it has failed to differentiate the set of conditions under
which mediation will occur, as opposed to those
conditions in which it will not). In other words, whether
or not mediation occurs is conditional upon other
variables that are as yet unspecified. These variables
may reside in the patient, the therapist, the treatment
context, variables outside of treatment, or some combination of these.

Project MATCH: A Transitional Step from Main Effect
Treatment Outcome Studies to the Study of Conditional
Indirect Effects
An important historical step away from unsuccessful
attempts to demonstrate outcome differences between
empirically supported treatments was a major effort to
identify patient variables that would moderate the effects of
treatments on outcome. Several studies showed promise for
patient-to-treatment matching in relation to differential
treatment effects [30], and the NIAAA subsequently
initiated Project MATCH, a multisite study of three
distinctive treatments for alcohol use disorders [31]. This
study, the largest psychosocial RCT undertaken to date,
tested hypotheses that different kinds of patients would
differentially respond to one or more of three treatments:
motivational enhancement therapy (MET), CBT, and 12step facilitation (TSF). Despite the rigorous development of
21 a priori patient/treatment matching hypotheses, little
support was found for the hypothesized matching effects on
primary drinking outcomes [32, 33]. Treatment moderator
hypotheses do not require specification of the mechanisms
through which the moderating effect occurs. Rather, they
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remain tests of the “c” path, in which the treatment variable
is now an interaction term. Project MATCH, however,
required that each matching hypothesis have a testable
causal chain to examine the underlying processes through
which the prediction went supported or unsupported [34].
As the intention was to test for mediators of hypothesized
moderator effects, these analyses can be considered tests of
mediated moderation [35]. Mediated moderation identifies
one or more intervening variables that, through the “ab”
path, affect the strength of the “c” path (ie, the treatment by
moderator interaction with treatment outcome relationship).
A comprehensive review of the Project MATCH causal
model results concluded that the theories underlying them
were underdeveloped and/or inadequately measured and
therefore considerably at variance with what was empirically observed. While relationships of the mediator to posttreatment outcome (the “b” path) were generally supported,
the predicted relationships of the treatment/moderator
interaction variable to the mediator variable were rarely
supported [36].
Of the four matching hypotheses supported, mediated
moderation analyses also supported two of the hypothesized causal chains, with a third supported in a subsequent
secondary process analysis. Cooney et al. [37] demonstrated
that TSF patients who were more highly alcohol dependent
had better drinking outcomes than CBT patients (the “c”
path) because of TSF therapists’ emphasis on abstinence (the
mediating active treatment ingredient). Conversely, CBT
patients who were less alcohol dependent had better drinking
outcomes than TSF patients because of a lack of emphasis
on abstinence [37]. A clinician could take from these
findings that for patients with high dependence, the
abstinence message could enhance drinking outcomes,
whereas for those with low dependence, emphasis on
abstinence could be counterproductive. This example shows
that therapist emphasis on abstinence as a mediator of the
relationship between treatment modality (TSF vs CBT) and
drinking outcome is conditional upon a fourth variable:
patient alcohol dependence. Longabaugh et al. [38] found
that TSF improved the drinking outcomes of patients with
social networks supportive of drinking more than MET, but
not for patients with social networks unsupportive of
drinking (the “c” path). Mediated moderation analysis
revealed that part of this effect was attributable to more
TSF than MET patients attending AA (the “a” path), and that
AA involvement and attendance (the mechanism of change)
improved the drinking outcomes of patients with social
networks supportive of drinking, but not for those with
social networks already supportive of abstinence (the “b”
path). Again, the effect of the mediator, AA involvement,
was conditional upon a fourth variable: pretreatment network
support of patient drinking. The implication for the clinician
is that it is especially important to get patients with a network
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supportive of drinking to AA. In contrast, for patients with a
network already highly supportive of abstinence prior to
treatment, referral to a mutual help group such as AA may
have no incremental treatment benefit. Finally, Karno and
Longabaugh [39], in a post-hoc process analysis, identified
in part why high-anger patients who received MET had
better drinking outcomes than comparable patients receiving
CBT, whereas those low in anger tended to have better
outcomes in CBT compared with MET (the “c” path).
Analyses showed that CBT had a more highly structured
therapeutic approach than did MET (the “a” path), and that
high- and low-anger patients differentially responded to
structure. Specifically, high-anger patients had worse drinking outcomes with high structure, and low-anger patients
tended to have better drinking outcomes with high structure
(the “b” path). Thus, the effect of the mediator—amount of
structure in therapy—on drinking outcome was partially
conditional upon a fourth variable: patient trait anger. The
suggestion for the clinician is to tailor the amount of
structure used in therapy, whether it be CBT or MET, to the
assessed trait anger of the patient.
In the above three examples, tests of differences
between the two treatments would not have demonstrated
differential effects. Because the a priori hypotheses were
based on predictions of moderated treatment effects, none
would be expected. What was hypothesized, a relationship
between the interaction of treatment modality with a
patient variable and outcome (a treatment moderator
hypothesis), was supported, but how this effect was
transmitted was unclear. Through mediated moderation
analyses, mediators of these moderated effects were
identified (two therapy variables, emphasis on abstinence
and therapy structure, plus one extra-treatment variable,
AA involvement).

Moderated Mediation and Mediated Moderation
as Conditional Indirect Effects
The seminal publication by Baron and Kenney [13] defined
moderation and mediation but only briefly focused on how
the two analytic procedures could be combined. Only
relatively recently was it made clear that in most instances,
mediated moderation and moderated mediation were equivalent—simply different sides of the same coin [35]. The
primary differentiation was in the analytic sequence and
interpretations. While tests of mediated moderation are
conducted to establish mediators of the moderator effect,
tests of moderated mediation are conducted to determine
whether mediation is conditional upon a moderator
variable. In effect, moderated mediation and prototypic
mediated moderation are specific derivations from a more
comprehensive analytic framework, which Preacher et al.
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[40] have described and defined as conditional indirect
effects (CIEs). CIEs are mediated relationships in which
the existence or strength of the mediated effect is
conditional upon the influence of one or more other
variables. CIE models specify more clearly and comprehensively the ways in which mediation (the indirect
effect) may be conditional upon these other variables.
The CIE models to be tested can be differentiated on the
basis of the number of moderating variables involved and
the paths affected [40]. This comprehensive analytic
approach enumerates the complexity of relationships
necessary to address researcher and clinician questions as
to the circumstances and kinds of patients for which
attention to a given mechanism is appropriate. For
example, Witkiewitz et al. [41] combined several analytic
procedures to establish CIEs, using data from Project
COMBINE (Combining Medications and Behavioral
Interventions) [42], a large and rigorous NIAAA multisite
study of multiple pharmacologic and behavioral treatments
for alcohol use disorders. Starting with the knowledge that
negative mood is a precipitant of relapse [43], they
established a strong correlation between changes in
negative mood and changes in heavy drinking during
treatment. They further showed that patients reduced their
craving after receiving a treatment module targeting
reduced craving, and had fewer heavy drinking days
during and following treatment (a mediated effect).
Specifically, the authors hypothesized and found that the
material covered in the craving module (monitoring urges,
urge avoidance/distraction, and urge surfing) allowed
patients to experience negative mood without subsequent
increases in craving, which then predicted a lower
frequency of drinking in response to negative mood
(moderation of the “a” and “b” paths). For the clinical
researcher, the takeaway knowledge is that craving was a
mediator of the relationship between negative mood and
frequency of heavy drinking, but the relationship between
negative mood and craving was reduced for patients
receiving the craving module. The implication for the
clinician is use of this craving module should reduce posttreatment heavy drinking by decreasing patient cravings
associated with negative mood.
Preacher et al. [40] differentiated CIEs on the basis of
which paths, “a” or “b” or both, are conditional upon other
variables. In the work of Witkiewitz and colleagues [41],
the conditional variable affected both the “a” and “b” paths.
Karno et al. [25•] provided an example of a CIE model in
which only the “a” path is conditional on another variable.
Here the researchers found that increased patient speech
regarding taking steps to maintain abstinence (the mediator
variable) was predictive of drinking reduction (the “b”
path). However, the relationship between the predictor,
amount of structure in therapy across three different
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treatment conditions, and the mediator (the “a” path),
taking steps, was conditional upon whether the patient
was high or low in trait reactance (the conditional variable).
For patients low in reactance, high structure predicted
taking steps statements; for patients high in reactance, low
structure tended to predict taking steps. This result can be
directly applied by clinicians to help determine the amount
of structure they should incorporate into their therapy with
low- and high-reactant patients.
We use a hypothetical example to illustrate how the
mediator model might be conditional upon a fourth variable
affecting the “b” path rather than the “a” path, with other
clinical implications. In the above example, taking steps
(conditionally) mediated the relationship between therapy
structure and drinking outcomes (the “c” path), and taking
steps was an unconditional predictor of drinking outcome (the
“b” path). However, it is conceivable that instead of the
relationship between therapy structure and patient talk of
taking steps the a path, being conditional upon another
variable, the relationship between taking steps and drinking
outcome (the “b” path) might be conditional upon another
variable. For example, one hypothesis is that the relationship
between discussion of taking behavioral steps and drinking
outcome (the “b” path) is conditional upon the patient’s
capacity to self-regulate. Specifically, for patients with high
self-regulation, talk about taking steps would be predictive of
good drinking outcomes, but for patients with low selfregulation, taking steps during treatment would be unrelated
to drinking outcomes. In this example, taking steps would
mediate the relationship of therapy structure to drinking
outcomes for high self-regulators, but not for low selfregulators. Here the implication for the clinician could well
be that although taking steps during treatment may be
necessary, depending on the patient’s capacity to self-regulate,
it might not be sufficient, and that some other or further
intervention would be required for these low self-regulators.
Preacher [44] has now developed the software to directly
test these and other CIE models that have been described.
Given the availability of these (SAS [SAS Institute, Cary,
NC] and SPSS [IBM Corp., Somers, NY]) software
programs and the clarity of model specificity required to
test CIEs, it is likely that discovery of the conditions under
which an ingredient of treatment or a mechanism of change
will be activated will become much clearer, reducing the
inconsistencies of findings in mechanisms of change
research. At our present state of knowledge, it is extremely
unlikely that we will establish mechanisms of change that
will apply to all treatment/outcome relationships. Rather,
we are more likely to discover how treatment works when
we can determine the variables upon which mediation is
conditional. The capacity to test CIEs gives clinical
researchers the opportunity to conceptualize and test fully
specified models of treatment effectiveness.
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Conclusions
The paradigmatic shift from studies on the effectiveness of
treatment to identification of active treatment ingredients
and mechanisms of change is an important sea change that
is necessary for the advancement of the science of
addictions treatment and for improving the efficacy and
effectiveness of treatment. However, until the study of
mechanisms progresses to systematic consideration of the
conditions under which intervening variables yield their
effects, mechanisms of change research will not achieve the
promise inherent in its potential. The development of more
sophisticated models for testing fully developed theory
provides an opportunity to do so.
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