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Abstract

Acceptance and commitment therapy (ACT) emphasizes a focus on theory-driven processes and
mediating variables, a laudable approach. The implementation of this approach would be advanced
by addressing five challenges, including (a) distinguishing ACT processes in measurement
contexts, (b) developing and rigorously validating measures of ACT processes, (c) the wide use of
psychometrically weaker ACT process measures and the more limited use of stronger measures in
earlier work, (d) the inconsistency of past evidence that ACT processes are sensitive or specific to
ACT or mediate ACT outcomes specifically, and (e) improving statistical power and transparency.
Drawing on the existing literature, we characterize and provide evidence for each of these
challenges. We then offer detailed recommendations for how to address each challenge in ongoing
and future work. Given ACT’s core focus on theorized processes, improving the measurement and
evaluation of these processes would significantly advance the field’s understanding of ACT.
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Acceptance and commitment therapy (ACT; Hayes et al., 1999, 2012) is a highly creative,
flexible, and generative intervention model that has been evaluated in over 900 randomized
trials to date (Hayes, 2022). These trials address an extremely broad range of psychological
and behavioral problems and disorders, reflecting ACT’s ability to leverage its core
intervention strategies, perspectives, and skills to address diverse forms of human struggle
and suffering. The ACT model, also known as the psychological flexibility model, posits six
overlapping therapeutic processes: acceptance, cognitive defusion, contact with the present
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moment, self-as-context, values, and committed action (Hayes et al., 2006), which together
are known as the Hexaflex model. A widely cited claim is that the targeted processes? and
mechanisms of the ACT Hexaflex model are theory driven, clearly defined, and account for
ACT’s benefits (Hayes et al., 2013). Strong measurement of ACT process variables remains
core to ACT and to contextual behavioral science more broadly:

A contextual behavioral science (CBS) approach focuses on developing adequate
measures of the key processes thought to be involved in psychological difficulty
and change and examines their relations to psychopathology and behavior. There
need to be tight links between theoretical constructs and the auxiliaries and
conditions of measurement, so that empirical problems can be attributed to the
theory rather than to characteristics of the measure (Hayes et al., 2013, p. 190).

The focus on theory-driven process variables and the accurate measurement and evaluation
of these variables as mediators of ACT is highly commendable. Multiple issues, however,
continue to challenge the implementation of this approach. In the first half of this paper,

we identify and examine five of the most important challenges, including: (a) distinguishing
ACT processes in measurement contexts; (b) developing and rigorously validating measures
of ACT processes; (c) the wide use of psychometrically weaker ACT process measures and
the more limited use of stronger measures in past work, and the uneven study of processes;
(d) the inconsistency of evidence that ACT processes are sensitive or specific to ACT or
mediate ACT outcomes specifically; and (e) improving statistical power and transparency.
In the second half of this paper, we offer detailed recommendations for addressing these
challenges.

Many of the challenges we identify are not unique to ACT. Analyses of classic cognitive-
behavioral therapy (CBT) interventions, for example, often either fail to show that theorized
mediators are specific to CBT (e.g., Niles et al., 2014) or fail to robustly support theorized
mediators (e.g., Arch et al., 2012). Furthermore, major critiques (e.g., Longmore & Worrell,
2007) have proposed a data-driven argument that the cognitive components of CBT—the
precise components that differentiate CBT from earlier behavioral therapies—appear to be
superfluous to its efficacy. Thus, although the focus of the current paper is on how these
critiques apply to ACT, we also aim to contribute to a broader conversation about how to
more rigorously study the processes that underlie effective psychological interventions.

To the credit of the ACT research community, a recent task force report (Hayes et al.,

2021) put forth a set of recommendations for advancing contextual science that synergizes
with several recommendations put forth herein. Further, numerous studies have leveraged
critiques at the existing state of measuring mediators and processes in ACT (e.g., Ong,
Pierce, et al., 2019). Few, however, have attempted to synthesize the critiques into a review
and offer a series of recommendations based upon them, as we aim to do at present. The
current effort is distinguished by focusing specifically on mediation and process variables
and by reviewing the state of extant challenges and basing the recommendations specifically

I\we use this term following Hayes and colleagues (2019), who define therapeutic processes as “the underlying change mechanisms
that lead to the attainment of a desirable treatment goal.”

Behav Ther. Author manuscript; available in PMC 2024 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Arch et al.

Page 3

on these challenges. We thus aim to make a unique contribution while synergizing with
extant efforts.

We have used and studied ACT extensively and believe that ACT has made tremendous
contributions to intervention theory, clinical application, and research. At the same time, we
are also aware that programmatic research entails risks, as does focusing on any single frame
or domain of inquiry (Lilienfeld, 2017). Thus, in this paper we are taking a step back in
order to contribute to the goal of continuous reevaluation and constructive critique. Given
that conducting a comprehensive review of processes and mediating variables across the
entire ACT literature lies beyond the scope of this paper, we rely heavily on existing reviews
and meta-analyses.

Part 1: The Challenges of Researching ACT Processes and Mediators

CHALLENGE I: DISTINGUISHING ACT PROCESSES

The question of how best to distinguish process or mediating variables within ACT is
fundamental to evaluating whether such variables function in accordance with theory. ACT
is based on a complex model most commonly defined as involving the six overlapping
Hexaflex processes listed above. In this section, we outline the challenges that have arisen as
researchers have attempted to distinguish these processes in measurement contexts.

First, a major strength of the ACT Hexaflex model—its capacity to be adapted to address
diverse treatment targets and problem areas—also functions as a weakness at times in

that it hinders the precise definition and measurement of ACT processes, opening the

door to diffuse and unfocused mediation approaches. Otherwise stated, the ACT model

is so flexible and multifaceted as to risk encompassing nearly any therapeutic process or
outcome (except, perhaps, directly modifying problematic cognitions; Hayes et al., 2011);
this adaptability renders it challenging to identify the processes that are most central to
ACT. For example, prior research has framed phenomena that are not classically part of the
six-process model, such as self-compassion, as key mediators in ACT (e.g., Ong, Barney,
et al., 2019), introducing ambiguity about the core processes through which ACT functions.
In addition, ACT incorporates techniques drawn from a variety of traditions and theories,
making it hard to define at a procedural or technical level. While the challenges associated
with precisely defining and validating theorized constructs in psychology and their causal
relationships to one another is not unique to ACT (e.g., Eronen & Bringmann, 2021),
overcoming these challenges remains critical for understanding how ACT works.

Ambiguity in distinguishing ACT processes occurs, for example, when researchers refer to
the most commonly used measures of psychological flexibility—the Acceptance and Action
Questionnaire (AAQ); Hayes et al., 2004) and AAQ-11 (Bond et al., 2011)—uvariously as
measures of acceptance, psychological flexibility, psychological inflexibility, or experiential
avoidance, depending on the publication. To investigate this empirically, we selected two
high-quality meta-analyses from a recent review of ACT meta-analyses (Gloster et al., 2020)
that focused on anxiety, stress, or depression outcomes (Bluett et al., 2014; French et al.,
2017) which represent common areas of inquiry. We coded the individual studies contained
therein for how each defined or described the construct(s) measured by the AAQ/AAQ-II. In
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the studies within the Bluett et al. meta-analysis, the AAQ/AAQ-11 was most commonly
defined as a measure of “experiential avoidance” or “psychological flexibility.” Also
common were definitions that combined constructs—for example, “experiential avoidance
and psychological acceptance,” “psychological flexibility and acceptance,” “emotional
avoidance and emotion-focused inaction,” and “avoidance and immobility.” The studies in
the French et al. meta-analysis showed similarly varied definitions for the AAQ and AAQ-II.
Definitionally, this inconsistency in terminology is problematic because subprocesses (e.g.,
acceptance, experiential avoidance) cannot be equivalent to the processes under which they
are nested (e.g., psychological flexibility). From an empirical perspective, if the AAQ and
its variants are used to measure psychological flexibility, they should have a six-factor
structure as specified in ACT theory. In addition, previous research suggests that positive
and negative versions of the same construct (e.g., health; Ryff et al., 2006) and positively
and negatively worded items on self-report measures (e.g., Wang et al., 2015), are typically
not equivalent, which raises concerns with referring to the AAQ and AAQ-II as measures of
both acceptance and experiential avoidance.

Finally, the literature does not consistently distinguish between variables that should be
defined as ACT processes and those that should be defined as ACT outcomes (such

as psychopathology symptoms and behaviors). For example, for most anxiety disorders,
avoidance and anxiety interference are both symptoms of the disorder (and often outcomes
in clinical trials) and'target processes in ACT. Thus, in ACT trials, using a measure of
avoidance or anxiety interference as a process measure while also using an anxiety symptom
measure as an outcome introduces methodological and conceptual problems.

For example, well-validated, widely-used anxiety measures, such as the Overall Anxiety
Severity and Impairment Scale (OASIS) and the Generalized Anxiety Disorder—7 scale
(GAD-7) contain anxiety interference items that overlap considerably (on face validity) with
the AAQ-I1 (Bond et al., 2011). Two of the five OASIS items: “How much does anxiety

or fear interfere with ... your ability to do the things you need to do at work, at school, or
at home?” and “... your social life and relationships?” parallel AAQ-II items: “Worries get
in the way of my success,” “Emotions cause problems in my life,” and “My thoughts and
feelings do not get in the way of how | want to live my life” (reverse coded). Similarly,

the GAD-7 item “How much have you been bothered by ... not being able to stop or
control worrying?” overlaps with the AAQ-I11 item “I worry about not being able to control
my worries and feelings.” While again this problem is not unique to ACT (see Eronen &
Bringmann, 2021) or the AAQ/AAQ-II, clearly distinguishing between ACT processes and
outcomes, and establishing predictive relationships between them lies at the heart of ACT
theory. Thus, these challenges must be addressed.

CHALLENGE 2: THE DEVELOPMENT AND RIGOROUS VALIDATION OF MEASURES OF
ACT PROCESSES

Given the centrality of process variables in ACT, researchers initiated efforts to develop and
validate process measures relatively quickly following the publication of the foundational
book on ACT (Hayes et al., 1999). The first widely used, validated, and published measure
of ACT processes, the AAQ (Hayes et al., 2004), was designed to measure experiential
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avoidance. Though the AAQ was initially validated using data from over 2,400 participants,
the authors noted that it was “likely to be relatively insensitive when used as a process
measure to assess the impact of ... ACT” (p. 573), adding that “some of the items seem

too complex” and the low alpha was likely “to remain an issue” and require “a more
multidimensional approach” (p. 572). In that the AAQ was the first major measure of ACT
processes, these challenges make sense within the developmental trajectory of measurement
development.

These issues, as well as a somewhat unstable factor structure (Bond & Bunce, 2003),
motivated an effort to refine the AAQ, which resulted in the development of the AAQ-II
(Bond et al., 2011). This new measure was studied in a large sample and, relative to the
AAQ, it evidenced higher alpha coefficients, showed good test-retest reliability, and was
better at predicting multiple outcomes both cross-sectionally and longitudinally. Since the
widespread uptake of the AAQ-11, however, researchers have advanced serious challenges
to its validity, with a series of studies showing that the measure loads more strongly

with negative affect, distress, and neuroticism measures than with third-wave behavior
therapy constructs, such as mindfulness and acceptance, and does so to a greater extent
than alternative measures of psychological flexibility or experiential avoidance (Allen,
2021; Rochefort et al., 2018; Tyndall et al., 2019; Wolgast, 2014). Several authors have
now concluded that the AAQ-II performs more as a measure of distress/neuroticism than
acceptance (Rochefort et al., 2018; Tyndall et al., 2019; Wolgast, 2014). In addition,
compared to alternative ACT process measures, the AAQ-II changes less during ACT
(Benoy et al., 2019), suggesting that it is also insensitive to intervention. Further, the
AAQ-II has performed suboptimally in item-response theory analyses, which have found
that the same score can reflect differing degrees of psychological inflexibility, and that low
scores may be uninterpretable (Ong, Pierce, et al., 2019). Finally, differences in AAQ-II
scores appear to be more poorly defined in treatment-seeking and student samples than

in community samples, showing that across samples, score differences are not equivalent,
and thus not comparable (Ong et al., 2020). Together, these findings suggest that the
AAQ-II is more of a measure of outcomes or symptoms measure than of ACT processes,

is comparatively insensitive to ACT intervention (compared to alternative ACT process
measures), and has psychometric weaknesses at the item level. The contextual behavioral
science community has recently called for studies that use denser measurement and integrate
idiographic methodologies (Hayes et al., 2021)—however, the critiques of the AAQ and
AAQ-I1 would likely extend to, and possibly even be magnified within, the context of more
intensive measurement. Context-specific versions of the measures would likely have similar
shortcomings.

Thus, the field remains in vital need of rigorously validated alternative measures of
acceptance or experiential avoidance that are appropriate for use in nomothetic and
idiographic contexts. Most of these critiques of the AAQ-I1 appeared 7 or more years

after its publication and widespread use. To the credit of the ACT research community

and consistent with the developmental trajectory of measure development, psychometrically
sounder measures of ACT processes have been developed during this period, a point we turn
to next.
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CHALLENGE 3: THE WIDE USE OF PSYCHOMETRICALLY WEAK ACT PROCESS
MEASURES, LIMITED USE OF STRONGER MEASURES, AND UNEVEN STUDY OF
PROCESSES

The early development and adoption of the AAQ soon after the publication of the seminal
book on ACT likely built inertia around its pervasive use and that of its descendent: the
AAQ-II. Much of the earlier ACT literature used these weaker process measures, thus
undermining the reliability and validity of findings on ACT processes. Numerous reviews
have found that the AAQ and AAQ-II are the most frequently used process measures in
ACT intervention studies, particularly in older studies. For example, a meta-analysis of
the use of ACT self-help for anxiety, depression, and psychological flexibility found that
in the focal studies, the AAQ/AAQ-II was the most common measure of psychological
flexibility (French et al., 2017). In addition, a meta-analysis of the relationship between
psychological inflexibility and anxiety (Bluett et al., 2014) focused exclusively on the AAQ/
AAQ-II as “the standard measure used to assess psychological flexibility/inflexibility” (p.
613), suggesting the ubiquity of its use at that time.

If the AAQ/AAQ-II is assumed to be a measure of acceptance or experiential avoidance (see
the critique of definitional issues above), then several alternative measures show superior
properties across most studies. For example, the Multidimensional Experiential Avoidance
Questionnaire (MEAQ; Gamez et al., 2011), as well as its briefer version, demonstrate
better convergent and discriminant validity than the AAQ-II (Allen, 2021; Rochefort et al.,
2018; Tyndall et al., 2019). Other work has illustrated the superior treatment sensitivity

of alternative measures of psychological flexibility—namely, the AAQ-II-R, the Open and
Engagement State Questionnaire, and Psyflex, in clinical samples (Benoy et al., 2019).
However, these alternative measures remain less commonly used in research on ACT, likely
because most of the critiques of the AAQ-II were late in coming.

The measurement of values and committed action has been similarly challenged. A
systematic review of values measures (Reilly et al., 2019) identified the Valuing
Questionnaire (Smout et al., 2014) and the Engaged Living Scale (Trompetter et al.,

2013) as having the strongest psychometric properties (among non-pain-focused measures).
However, these measures were used in only 9 and 2 studies, respectively, whereas
psychometrically weaker measures, such as the Valued Living Questionnaire (VLQ; Wilson
et al., 2010) and the Bull’s-Eye Values Scale (BEVS; Lundgren et al., 2012), were used

in 27 and 5 studies, respectively, likely due to their earlier development. Thus, two of the
three most commonly used values measures were found to be relatively weaker measures.
A second systematic review of values measures (Barrett et al., 2019) also found that the
Valuing Questionnaire and Engaged Living Scale were two of the most psychometrically
sound values measures, although in this case, the authors also concluded that the VLQ was
a strong measure despite presenting evidence of an unstable factor structure in cross-cultural
samples. In addition to these psychometric limitations, many of the measures examined in
these reviews do not distinguish between values and committed action processes, treating
them as unidimensional. For example, research on the VVLQ relies on a total score consisting
of the multiplication of items assessing each value’s importance and consistency—items
that presumably relate to values and committed action, respectively. Thus, the ability of the
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most commonly used measures to distinguish between theoretically separable processes is
unclear.

In addition, a recent review of ACT mediators (Stockton et al., 2019) concluded that the
extant studies have been “overly focused on a small number of putative processes” (p. 333).
For example, relative to experiential avoidance and psychological flexibility, self-as-context
has been largely neglected as an object of study (Fishbein et al., 2022) and values and
committed action have been comparatively understudied. This narrow focus in prior research
has limited the ability to detect which processes undergo the most change following a
specific ACT intervention, for whom, and in what ways, and how distinct ACT processes are
related to one another and to outcomes over time.

The widespread use of psychometrically weaker measures presents a significant barrier

to gaining a nuanced understanding of ACT’s processes of change and to interpreting
prior research. The conceptual ambiguity surrounding measures such as the AAQ and
AAQ-II obscures the processes of change that occur during ACT by poorly or inaccurately
representing pathways of interest. The uptake of psychometrically strong and conceptually
unambiguous measures would generate more compelling evidence for the ways in which
ACT processes do, or do not, translate into therapeutic processes of change. Fortunately,
as the developmental trajectory of ACT process research presses forward and many
psychometrically stronger measures are available, researchers have begun shifting toward
using stronger measures. Thus, the challenges outlined herein are becoming time limited as
research in this area continues to advance.

CHALLENGE 4: INCONSISTENCY OF EVIDENCE FOR TREATMENT SENSITIVITY,
TREATMENT SPECIFICITY, AND MEDIATION BY ACT PROCESSES

Components of Statistical Mediation—Researchers often examine whether therapy
processes account for change in outcomes in predicted ways by assessing statistical
mediation (e.g., MacKinnon et al., 2007).2 Statistical mediation typically that must
demonstrate both a unidirectional effect of the treatment condition on a putative mediational
variable (the a path) and a unidirectional effect of the mediational variable on some outcome
variable (the b path; Judd & Kenny, 1981). This section focuses on the effect of ACT on
mediational/process variables, and thus reviews issues related to the a path; we direct readers
to existing reviews of process—outcome associations for issues regarding the b path.

Two conditions are needed to obtain a significant a path in a randomized controlled trial
(RCT) that would indicate a variable mediates ACT’s effects on outcome variables. First,
the mediator variable must be freatment sensitive: It must change as a result of exposure to
ACT. Second, the variable must also be treatment specificto ACT: It must change more as a
result of exposure to ACT than to comparator conditions. This section outlines findings from

2The mediation framework described here has numerous drawbacks that could be overcome with idiographic analytic approaches
using dense longitudinal data (Hofmann et al., 2020). However, these approaches are still in their infancy (as acknowledged by the
CBS Task Force, Hayes et al., 2021). Because research on ACT has used the traditional statistical mediation approach for decades and
these potential improvements have yet to be widely adopted, we focus on evidence from traditional statistical mediation analyses here.
Treatment sensitivity and specificity of process measures will likely be critical for the recommended newer approaches to evaluating
the mechanisms of ACT as well.
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recent reviews and specific studies that shed light on the treatment sensitivity and specificity
of ACT processes.

Evidence for Treatment Sensitivity—One concerning pattern is that some early
widely used ACT process measures have not been evaluated or optimized as part of their
development for treatment sensitivity (the first requirement for a significant @ mediation
path). For example, although numerous context- and population-specific variants of the
AAQ-II have been developed, most were not tested for treatment sensitivity with ACT
during their initial development (see Ong, Lee, et al., 2019, for a review). As noted above,
the AAQ-I1 has been shown to have suboptimal treatment sensitivity (Benoy et al., 2019).
In addition, a systematic review of the values questionnaire literature (Reilly et al., 2019)
found that while many values measures have been assessed for treatment sensitivity after
their development, widely used measures such as the BEVS and VLQ did not consistently
change following ACT interventions. These two shortcomings—the lack of evaluation of
treatment sensitivity in many cases, and the failure to consistently demonstrate treatment
sensitivity among widely used ACT process measures—pose a major challenge to progress
in the study of how ACT works. Fortunately, as psychometrically stronger measures become
more widely adopted, these challenges may shift. To understand how best to move forward,
however, they remain important to delineate.

Evidence for Treatment Specificity—The research on treatment specificity also reveals
potential problems—namely, the evidence for the treatment specificity of psychological
flexibility in randomized trials of ACT, usually operationalized by the AAQ or AAQ-II,
appears to depend at least in part on ACT’s comparator condition. Given the large

number of studies on this topic, we focus on evidence from meta-analyses. In a meta-
analysis comparing the efficacy of ACT and CBT in the treatment of anxiety and obsessive-
compulsive disorders, Bluett and colleagues (2014) found that ACT did rot lead to greater
improvement on the AAQ/AAQ-II than CBT conditions. By contrast, meta-analyses focused
on other comparisons—ACT versus inactive, usual care, or psychoeducation controls

for family caregivers (Han et al., 2020), online ACT versus mixed inactive and active
comparators for diverse clinical populations (Thompson et al., 2021), and self-help ACT
versus mixed inactive and active comparators for diverse clinical and nonclinical populations
(French et al., 2017)—showed greater improvement overall in ACT conditions on the AAQ/
AAQ-II and related measures. However, the evidence is varied, as a small meta-analysis of
ACT interventions for reducing burnout among direct-case staff found no improvement on
the AAQ/AAQ-II among studies comparing ACT to psychoeducational or wait-list control
conditions (Reeve et al., 2018). In brief, while research has shown that ACT sometimes
increases scores on the AAQ/AAQ-II more than inactive or non-gold-standard controls, the
evidence comparing ACT to gold-standard psychotherapy comparators is more mixed. These
results may be due to the AAQ/AAQ-II functioning primarily as a measure of distress rather
than psychological flexibility (Rochefort et al., 2018; Tyndall et al., 2019; Wolgast, 2014).
More psychometrically rigorous measures may show better treatment specificity—however,
this is difficult to determine from current studies.
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Compared to evaluations of treatment specificity for psychological flexibility, evaluations of
treatment specificity for the six ACT processes are less common. One meta-analysis (Han
et al., 2020) that focused on ACT interventions for family caregivers examined treatment
specificity for cognitive defusion, values consistency, and present-moment awareness. The
findings for treatment specificity were largely null—however, they analyzed these processes
across only a very small number of studies (two to four per process). The systematic

review by Stockton and colleagues (2019) identified just four studies examining cognitive
defusion as a mediator of ACT, including three that compared ACT to CBT or cognitive
therapy in anxious or depressed samples, which together showed mixed findings. Notably,
the included studies used a variety of measures to assess defusion, complicating attempts

to synthesize the findings. They identified one small study examining mediation with
values consistency (Lundgren et al., 2008) that showed treatment specificity of values
consistency in ACT relative to supportive psychotherapy—however, a recent, larger RCT
of ACT versus minimally enhanced usual care for anxious cancer survivors did not

observe treatment specificity for values consistency (Fishbein et al., 2022). Stockton and
colleagues identified only one study examining mediation with present-moment awareness
that supported treatment specificity for ACT compared to cognitive therapy (Forman et al.,
2007), and no studies examining mediation with self-as-context. In a subsequent systematic
review of research on self-as-context, Godbee and Kangas (2020) identified only one very
small controlled (but nonrandomized) trial of a multisession intervention that evaluated
self-as-context, concluding that such research is “in its infancy” (p. 930). For committed
action, Stockton and colleagues identified just two studies that evaluated committed action
as a mediator of ACT, neither of which supported treatment specificity.

In summary, particularly when ACT is compared to CBT, the evidence that ACT processes
are specific to ACT is mixed, and studies that evaluate the specificity of ACT processes
beyond psychology flexibility are sparse. These findings align with the possibility that
ACT’s mechanisms are shared with those of other efficacious psychological interventions
(Arch & Craske, 2008; Gaudiano, 2011). These findings also converge with a recent
meta-analysis of mediators of acceptance and mindfulness-based therapies more broadly
(Johannsen et al., 2022) that concluded that “mediator specificity could not be established,”
though more research is needed. Moreover, the findings should be interpreted with some
caveats.

Caveats and Limitations—We note four caveats in interpreting the findings on treatment
sensitivity and specificity. First, the response to ACT intervention content may differ across
distinct populations and delivery formats (e.g., group vs. individual, app vs. in person)

and thus participants may experience different degrees and patterns of change across ACT
process variables. Second, clinicians vary in their training in and fidelity to the ACT model,
which likely affects the strength of the intervention’s impact on ACT process variables.
Third, different measures of the same ACT process may capture treatment effects to
greater or lesser extents (e.g., Benoy et al., 2019). Finally, emerging evidence from daily
diary studies indicates that ACT processes can vary considerably over a span of days or
weeks (Pavlacic et al., 2021)—thus, more global process measures that are administered at
intervals of multiple months likely do not fully capture change over time. This is a problem
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with self-report measures, especially trait measures, within contextual intervention contexts
(Newsome et al., 2019). However, in that the vast majority of ACT clinical trials have relied
largely or exclusively on self-report measures of ACT processes, such measures constitute
most of our knowledge of ACT mediation to date.

CHALLENGE 5: PROBLEMS WITH STATISTICAL POWER AND TRANSPARENCY

The replication crisis in psychology (Open Science Collaboration, 2015) has highlighted
methodological and analytic practices that prevent researchers from obtaining reliable results
across similar studies. Such practices are common in clinical science as well (Tackett &
Miller, 2019) and are also likely present in a portion of ACT studies, although little research
has documented meta-science concerns directly in this literature. Nevertheless, small and
unfunded clinical trials and correlation studies that comprise much of the ACT literature are
particularly vulnerable. Further, while large and externally funded ACT clinical trials often
preregister their primary analyses and sometimes publish the trial protocol prior to the study,
many do not preregister process or mediational analyses. Furthermore, broader evidence
from a recent review of mediational analyses across five leading psychology journals and
diverse behavioral interventions concluded that “the likelihood of [questionable research
practices] in tests of mediation was high—perhaps even a foregone conclusion” (G6tz et

al., 2021, p. 106). In sum, it seems likely that these broader problems in scientific practice
affect some unknown portion of ACT studies on mediation. There is a clear need for
meta-scientific studies of ACT research, specifically in relation to mediation (i.e., G6tz et
al., 2021), to study the extent of these problems in this literature.

Examples of questionable research practices (QRPS) in the larger literature are numerous,
and these practices are more likely to be used in studies that are not preregistered or based
on prepublished protocols (Tackett & Miller, 2019). Harmful practices include the selective
reporting of conditions, measures, studies, participants, data, and other information, which
makes it difficult to fully evaluate a study. In addition, researchers often engage in analytical
practices that capitalize on chance to obtain positive findings, such as p hacking—repeatedly
running statistical analyses and only reporting those that are significant—and “the garden of
forking paths”—running many analyses but only reporting a subset (Friese & Frankenbach,
2020; John et al., 2012). Similarly, researchers often do not distinguish between exploratory
and confirmatory analyses, making it difficult to understand the likely rate of false positives
in studies (which are expected to be higher in exploratory research). One consequence of
this approach is that unexpected results are often reported as if they were hypothesized a
priori (Kerr, 1998). These practices, as well as file drawer problems (not publishing studies
with null results), increase false positives in the clinical literature and inflate parameter
estimates of the associations between variables. For example, a large-scale replication of
experimental psychology studies found that while 97% of results in the initial studies were
statistically significant, only 36% of results in the replication were significant, even when
larger samples were used (Open Science Collaboration, 2015), and at least one prominent
website that tracks the publication of clinical trials suggests that 25% of clinical trials do not
report their findings (https://fdaaa.trialstracker.net).
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Because a large portion of articles on ACT mediational analyses use data collected prior to
the “replicability revolution” or were not preregistered, it is likely that many suffer from one
or more of these problems. In addition, statistical power seems to be a particular concern. In
the Stockton et al. (2019) meta-analysis that screened for some of the highest-quality studies
of mediation of ACT processes, the average total sample size was 7= 70, with over half

of the studies having fewer participants. Given that these were selected as higher-quality
studies, it is likely that other mediational analyses have even smaller sample sizes on
average. A simulation of the relationship between sample size and power in mediational
analyses conducted by Fritz and MacKinnon (2007) indicated that small effects—which

are common in the mediation literature—typically required samples of several hundred
participants to have adequate power, suggesting that many published mediational studies are
underpowered. In that many ACT trials to date have involved modest samples (Hayes, 2022),
inadequate sample size may particularly affect mediational analyses based on these trials. In
sum, the combination of low statistical power and pervasive problematic research practices
in the psychological literature points toward the possibility that many of the results reported
in the ACT mediational literature (and other psychotherapy literatures) are unreliable and
will not replicate due to meta-scientific problems.

Part 2: Recommendations in Research on ACT Processes and Mediators

Table 1 summarizes the challenges and recommendations for research on ACT processes
and mediators.

RECOMMENDATIONS FOR CHALLENGE I: DISTINGUISHING ACT PROCESSES

Empirically distinguishing the structure and relationships of ACT process variables remains
a foundational step in measuring them. ACT has been defined as having six core Hexaflex
processes that are central to psychological flexibility (Hayes et al., 1999, 2012). This model
is widely used in teaching (Harris, 2019) and studying ACT (Hayes et al., 2013), and Hayes
and colleagues (1999, 2012) provide conceptual definitions of each process. Validating the
Hexaflex model thus provides an excellent starting point and foundation for understanding
ACT. Yet surprisingly little work has empirically evaluated the structure of the Hexaflex
model. If its six lower-order processes are nested under the higher-order construct of
psychological flexibility, as theorized, then their measurement should reflect this structure—
or should challenge and revise it.

First, a measure of psychological flexibility with subscales for each lower-order Hexaflex
process could be developed. The Psy-Flex (Gloster et al., 2021), for example, measures

all six Hexaflex processes with one item each and demonstrates a one-factor structure—a
strength for usability and simplicity, and a helpful evaluation of the Hexaflex structure.
However, the Psy-Flex would have difficulty distinguishing the unique contribution of
distinct processes (due to using only one item per process). Thus, alternatively, researchers
could select (or develop, as needed) sound measures for each lower-order process, including
behaviorally based measures. Then the Hexaflex structure could be formerly evaluated in
diverse populations using factor analyses with multi-item measures for each process (see
Flora & Flake, 2017; Sellbom & Tellegen, 2019, for relevant guidance on this topic). If
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the Hexaflex factor structure is not consistently supported as theorized (i.e., six specific
constructs that are facets of one higher-order construct), it could be updated and revised.
For example, given their conceptual overlap, one could evaluate whether the Hexaflex
processes of self-as-context and present-moment awareness are empirically distinct. If self-
as-context and present-moment awareness items prove difficult to distinguish at the level
of measurement, but load onto the same higher-order latent construct of psychological
flexibility, it would provide empirical motivation to collapse those two processes into

one and thus simplify ACT’s model. Alternatively, the original Hexaflex could prove to
serve primarily as a clinical model for teaching and understanding ACT, but a different
model would emerge for how ACT’s processes function at the empirical level. In addition,
measurement invariance analyses (see Millsap, 2012; Putnick & Bornstein, 2016) could help
the CBS field to evaluate whether constructs, and the scales that measure them, can be
applied equally across populations, versus whether different models and scales are needed
for different therapeutic contexts or sociocultural contexts.

Second, we must consider the issue of process specificity. Change in Hexaflex processes
should predict change in therapeutic outcomes. ACT interventions also are likely to

change processes implicated in many forms of psychotherapy, such as a sense of common
humanity or therapeutic alliance—however, the ACT model would predict that ACT-specific
processes, rather than these broader processes, should be the key to improving ACT
outcomes. In addition, we would expect ACT processes to improve more and to better
predict outcomes following ACT than processes from other cognitive-behavioral models,
such as change in dysfunctional beliefs from CBT. Evaluating this will require routinely
assessing multiple process variables in ACT trials (including both ACT-specific processes
and broader processes or those from other treatment models) and distinguishing them as
such, to clarify the degree to which ACT-theorized processes are specific to ACT or overlap
with those of other therapies (see Arch & Craske, 2008). While some studies have already
evaluated process variables in this manner, for example, in the anxiety disorder and related
symptom literature (Arch et al., 2012; Forman et al., 2007), more data are needed to draw
strong conclusions.

Third, ACT researchers should also be clearer about specifying processes versus outcomes
in mediational models and should explain how ACT theory supports the proposed
relationships. For example, if ACT improves cognitive defusion (the process), does ACT
theory predict that reductions in suffering (the outcome) should occur in the same time
period or later? Also, if an outcome is an overt behavior (e.g., taking medication), how
does the behavior relate to psychological flexibility (the process), especially when, as in the
case of medication adherence and many other overt behavioral outcomes, the behavior can
be understood as a committed action and thus as a lower-order process of psychological
flexibility? Our review also suggests that the conceptual distinctions between internal shifts
in ACT processes, such as acceptance and external shifts in overt behavior, often have

not been made clearly and consistently in the literature (see though Villatte et al., 2016,

for a notable exception). For example, relying on a single unidimensional process measure
of psychological flexibility measures it in a manner that merges internal shifts in ACT
process and external shifts in overt valued behavior. This renders it difficult to discern which
ACT processes are most active in a given intervention, or the extent to which increased

Behav Ther. Author manuscript; available in PMC 2024 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Arch et al.

Page 13

commitment to pursue valued actions (a process) overlap with the behavioral outcome of
interest (e.g., taking one’s medication). Drawing clearer conceptual lines between constructs
reflecting psychological processes versus outcomes, and among the lower-order processes,
has a strong conceptual start in ACT, but may at times require a return to more formative
work in theoretical construct definition (Clark & Watson, 2016, 2019) before embarking on
the methodological and statistical approaches suggested in the sections that follow.

The recent task force on CBS research strategies (Hayes et al., 2021) commendably argues
for more idiographic, contextually based approaches to measuring process variables in
contextual behavioral therapies, such as ACT. We hope that ACT researchers build on this
report by explicating practical strategies for accomplishing the goals proposed by the task
force as well as those outlined herein, including conducting studies that measure multiple
processes (both specific and not specific to ACT) and clearly defining and differentiating
between the different types of examined processes and between processes and outcome in
theoretically rigorous ways.

RECOMMENDATIONS FOR CHALLENGE 2: THE DEVELOPMENT AND RIGOROUS
VALIDATION OF MEASURES OF ACT PROCESSES

Conclusions about process variables in psychotherapy are only as valid and reliable as

the measures themselves. As noted above, independent research groups have seriously
challenged the validity and reliability of ACT’s most widely used process measures: the
AAQ and AAQ-I1I (Allen, 2021; Ong et al., 2020; Rochefort et al., 2018; Tyndall et al., 2019;
Wolgast, 2014). What guidelines can be applied to more rigorously develop and validate
ACT process measures?

First, on a conceptual level, we recommend that ACT process measures more precisely
specify what is being assessed and assess only one process per scale (or per subscale). ACT
process measures have been moving in this direction— for example, the MEAQ (Gémez et
al., 2011) and the Cognitive Fusion Questionnaire (Gillanders et al., 2014) each measure
only one process in the ACT model (though the former does so multidimensionally).
Second, both conceptually and psychometrically, ACT process measures must be clearly
distinguishable from outcome and symptom measures. For example, if the ACT process
measure is “experiential avoidance” and the outcome is “anxiety symptoms,” then
experiential avoidance-related items should not conceptually overlap with the anxiety
measure. Alternatively, researchers should consider using an anxiety symptom measure
that focuses on other relevant dimensions of anxiety (e.g., worry, sympathetic arousal).

At the most basic level, this determination could be based on the face validity of the

items (e.g., which ones appear to overlap in content) or at a more sophisticated level,

on conducting a factor analysis and checking that process scale items do not cross-load
onto a latent factor capturing the outcome variable construct or vice versa (e.g., Flora

& Flake, 2017). Third, process variables should be responsive to intervention and should
statistically mediate outcomes in analyses using either nomothetic mediation approaches
or idiographic approaches recommended by Hayes and colleagues (2021). Fourth, an ACT
process measure should ideally be validated in the population of interest and be responsive
to ACT intervention within that population. For example, if a measure was developed and
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evaluated only in online samples or among undergraduates, and researchers then wish to
use it in an intervention trial of adults with depression, it would be recommended to first
examine the psychometric properties and factor structure of that scale in the new population
(i.e., engage in “ongoing validation” per Flake et al., 2017). Such pilot work could critically
demonstrate, before engaging in a lengthy and expensive clinical trial, whether the scale
reflects the construct of interest, and whether comparisons of scores across populations are
warranted.

Fifth, as part of a contextually based approach, ACT process measures should ideally

be assessed within the temporal contexts that are most relevant for that population—for
example, in the aftermath of a panic attack for those with panic disorder. Thus, in

addition to conducting ongoing work at the trait level, researchers should also measure
ACT processes as momentary states in relevant contexts (see Hayes et al., 2021). Kashdan
et al. (2014) provided an excellent example of using a contextual approach to assess
experiential avoidance. Finally, measures would benefit from being tailored to reflect the
specific conceptual issues involved in measuring each ACT process, as Barney et al. (2019)
recently provided for the measurement of the “valuing process” in ACT.

On a psychometric level, published guidelines provide clear recommendations for the
development and evaluation of self-report measures—the most prominent example is the
consensus-based standards for the selection of health measurement instruments (COSMIN)
guidelines (Mokkink et al., 2010), including recent COSMIN guidelines developed for
evaluating content validity (Terwee et al., 2018). Researchers should also evaluate whether
their measures are invariant across study groups of interest and longitudinally over time,
including pre- to postintervention (Millsap, 2012). COSMIN guidelines set a very high bar
and thus an ACT process measure does not necessarily need to meet every guideline to

be considered valid (we suspect that no current ACT measures and few other measures
would; see Serowik et al., 2018). Further, COSMIN does not cover every area of interest to
ACT researchers. Nonetheless, these guidelines set an important and respected standard. The
extent to which a measure’s development and validation process follows these guidelines
can help researchers and clinicians identify the most rigorously validated measures. Given
the complexity of assessing psychometric quality, we recommend collaborating with a
statistical expert. Meeting as many COSMIN guidelines as makes sense for a given set of
validation goals would raise the quality of ACT process measures.

In addition, as noted by the CBS Task Force (Recommendation 19; Hayes et al., 2021), self-
report instruments currently in use for measuring ACT processes are not necessarily suitable
for intensive longitudinal study, such as in experience sampling designs. Researchers need
to evaluate the psychometric properties of current ACT process measures when employed

in intensive longitudinal data collection contexts, to develop and validate new measures as
needed, and to stay abreast of developments in psychometric analysis for measurement in
those contexts.

Another important next step is to develop more objective instruments to measure ACT
processes. Some have argued that the overreliance on selfreport measures, as opposed
to measures of overt behavior, is discordant with the mission of ACT and of contextual
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behavioral science broadly (Newsome et al., 2019). Thus, developing more objective and
behaviorally based instruments of ACT processes remains critical to ACT’s scientific
aims (Hayes et al., 2021). Such instruments could reflect both laboratory-based behavioral
tasks and more ecologically valid measures of behavior performance. Researchers have
developed laboratory-based instruments to measure aspects of mindfulness (see Hadash

& Bernstein, 2019), and these tasks could perhaps be used or altered to measure some
ACT processes. For example, a task developed by Hadash et al. (2016) may provide a
starting point for a laboratory-based self-as-context instrument. Likewise, researchers can
employ in-the-moment assessment of behaviors, such as experience sampling of whether
someone is being mindful at the moment of assessment, as well as passively collected

data reflecting potentially values-related behaviors, such as exercising, visiting locations
associated with valued activities, or taking medication. The simultaneous modeling of self-
report data collected at critical study time points with laboratory or ecological assessments
can improve overall measurement accuracy and determine whether and how self-reporting
on ACT processes differs from behavioral observations (e.g., Schloss & Haaga, 2011).

RECOMMENDATIONS FOR CHALLENGE 3: THE WIDE USE OF PSYCHOMETRICALLY
WEAK ACT PROCESS MEASURES, LIMITED USE OF STRONGER MEASURES, AND
UNEVEN STUDY OF PROCESSES

Across most contexts, the first step in improving the measurement of ACT processes is

to shift away from using measures whose psychometric properties have drawn serious
criticism, including the AAQ and AAQ-II, or have been identified as weaker than multiple
alternatives in a given domain, such as, according to one review (Reilly et al., 2019),

the BEVS. Although these measures were commendable initial efforts, researchers must
now move toward more psychometrically sound, treatment-sensitive, clearly interpretable,
and precisely targeted process measures. As improved measures have become increasingly
available, this effort is well underway. Researchers should consider which ACT process(es)
are most likely to change following the focal intervention and measure those processes
specifically, rather than measure psychological flexibility as a whole by default. In addition,
researchers and clinicians should be nimble—adopting new measures quickly when they are
shown to be psychometrically or conceptually superior to previous ones—to avoid the inertia
now evident in the persistent use of the same suboptimal measures.

Recent efforts to systematically evaluate the quality of ACT process measures using
COSMIN or other criteria (e.g., Reilly et al., 2019) are an important step toward identifying
stronger process measures and should be continued. To build on these efforts and to promote
the use of the strongest process measures on a larger scale, the ACT research community
should consider undertaking more coordinated efforts. Research organizations, such as

the Palliative Care Research Cooperative Group (PCRC; Abernethy et al., 2010), have
advanced the use of high-quality measures by developing and disseminating an instrument
library of relevant robust measures in their field. The PCRC library evaluates each measure
along numerous dimensions, including measure quality, and provides relevant citations. In
addition, the main clinical research funder in the United States, the National Institutes of
Health (NIH), led an extensive collaborative effort to provide high-quality standardized
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measures across numerous outcomes relevant to mental and physical health (Cella et al.,
2007).

These broader approaches provide important models for how to improve measurement on

a large scale. Although psychotherapy communities tend to lack the funds necessary to
undertake an effort on the scale of the NIH endeavor, ACT researchers, via the Association
for Contextual Behavioral Science (ACBS), have long modeled freely sharing measures
through the association’s website and listserv. The ACT community within ACBS should
consider adopting the approach taken by the PCRC’s instrument library, which would
facilitate a shift toward the routine adoption of more psychometrically sound ACT process
measures in research, grant writing, clinical, and other applied settings. In addition, research
teams or ACBS could support efforts to identify the best process measures for a given
context, and then encourage researchers to use these measures across multiple independent
studies (in similar populations using the same preregistered statistical approaches) to
facilitate a more systematic approach to building knowledge about ACT processes. Overall,
we encourage ACT researchers to devote as much effort to selecting high-quality process
measures as to designing their studies. There are encouraging signs that many are moving
in that direction, and we applaud them. After all, the resulting conclusions will only be as
strong and credible as the measures themselves.

RECOMMENDATIONS FOR CHALLENGE 4: THE INCONSISTENCY OF EVIDENCE
FOR TREATMENT SENSITIVITY, TREATMENT SPECIFICITY, AND MEDIATION BY ACT
PROCESSES

In addition to developing and selecting high-quality measures for an ACT process in a given
research context, researchers should also consider two specific aspects of their study design
to more accurately evaluate the treatment specificity and sensitivity of ACT processes. Our
first recommendation is that researchers should consider the time scale over which they
expect ACT processes to change in response to intervention, as well as the time scale over
which they expect the focal processes to influence and be influenced by outcome variables.
Mediation should assess the relationship between variables over time, rather than at a single
time point (e.g., Jose, 2016). Researchers often account for time in mediation analyses

of RCT data by modeling assessments of process and outcome variables from multiple

time points that are weeks or months apart. Yet recent research has demonstrated that,

when measured via daily diary methods, both acceptance (Pavlacic et al., 2021) and values
consistency (Finkelstein-Fox et al., 2020) vary considerably more on a daily basis than may
have been expected. These findings imply that if these variables are assessed only once
every few weeks or months, then potentially meaningful changes in ACT process variables
are likely to be lost. Moreover, as noted above, if the timing of assessments is too coarse

to capture the lagged effects of change in processes upon change in outcomes, then it will
be difficult to establish the temporal order (and thus, causal sequencing) of ACT’s effects.
This is similarly the case if assessing the bidirectional influences over time of processes and
outcomes.

No methodological or statistical approach will be a panacea for resolving these challenging
issues, but many could help. The timing of causal effects from one variable to another could

Behav Ther. Author manuscript; available in PMC 2024 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Arch et al.

Page 17

be explored using a combination of intensive longitudinal data collection and “idiographic”
analytic modeling approaches, as explicated in CBS Task Force Report Recommendation

19 (Hayes et al., 2021). This program of research is thoroughly outlined by Hayes and
colleagues (2019). Further, CBS researchers may consider applying models that capture
longitudinal change on two or more variables simultaneously across a smaller number of
time points (e.g., more than three, but fewer than in intensive longitudinal studies), with
lagged or concurrent change, to examine how change unfolds across processes and outcomes
over time (see Goldsmith et al., 2018; Usami et al., 2019, for reviews). In addition to
requiring fewer time points, an advantage of these latter models is that they can be applied in
contexts in which it is not practical to adopt intensive longitudinal data collection, while still
offering insight into the timing and direction of process—outcome relationships.

We caution, however, that these newer models (as well as classic mediation models) may
be challenging to adequately power (Fritz & MacKinnon, 2007) and fit (see McArdle

& Grimm, 2010, for a tutorial) in clinical studies and trials. Specific challenges relevant
(but not unique) to typical ACT research contexts range from recruiting sufficient
participants to adequately powering the analysis to challenges that emerge as a consequence
of psychological intervention (Fried et al., 2016), including participant changes in
understanding or attitude toward a construct, and changes in variability in scores on a
construct. Further, researchers must measure and model all reasonably relevant variables, or
risk obfuscating the causal relationships present within the data (Rohrer et al., 2021).

Our second recommendation in improving assessment of mediation in ACT is to consider
whether and how intervention fidelity to ACT is achieved in the study context. The degree of
ACT fidelity in a given trial likely impacts participants’ improvement on ACT processes.
For trials using human interventionists, it is critical to establish not only whether the
interventionist covered certain content in a given session, but also fow they covered it,

and whether they consistently modeled the components of psychological flexibility in doing
so (Plumb & Vilardaga, 2010). The ACT Fidelity Measure (O’Neill et al., 2019) is a recently
published, validated instrument that can help capture this quality of ACT interventions.

In addition, studies of interventionists’ fidelity to motivational interviewing interventions
indicate that occasional supervision improves fidelity beyond initial training (Schwalbe et
al., 2014); the same could be true of ACT. Thus, further research is needed to establish
optimal ACT training and supervision schedules within a given context.

RECOMMENDATIONS FOR CHALLENGE 5: PROBLEMS WITH STATISTICAL POWER AND
TRANSPARENCY

A variety of commonly recommended practices for increasing replicability, transparency,
and openness would likely improve research on mediation related to ACT processes. Most of
these practices involve researchers thinking beyond the results of their own study to consider
how their research practices fit into a larger field of science aimed at creating reliable
principles that have precision, scope, and depth. Unfortunately, many common nomothetic
research practices produce statistical parameter estimates with extreme variability and poor
characterization of the reliability of those estimates. While CBS researchers have argued

for a more idiographic approach to research that recognizes the limitations of generalizing
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from group results to individuals (Hayes et al., 2019), and while novel statistical methods
are being developed that will enable such an approach (Piccirillo & Rodebaugh, 2019),

the field nevertheless lacks widely used and accepted methods that meet these aims, and
researchers continue to use group analyses and associated statistical methods. Even if
workable idiographic methods are developed, they will benefit from most of the practices
outlined below for increasing transparency and openness. We suggest solutions that will
not only increase the validity and generalizability of individual studies but also increase the
ability to draw conclusions across the broader literature on ACT processes of change by
reducing the noise and increasing the signal. Due to space limitations, we are able to provide
only a brief overview of the possible meta-science strategies that ACT researchers could
adopt to improve the quality of the science on this topic. We refer researchers interested

in a more general introduction to these practices in relation to clinical science to a special
section in Journal of Abnormal Psychology (Tackett & Miller, 2019) and those who are
specifically interested in methods to improve mediational studies to the Gotz et al. (2021)
review, which is a key article that any ACT researcher considering conducting mediational
analyses would benefit from reading. In addition, a variety of other papers recommend
means to improve mediational models, including how to calculate effect sizes (Lachowicz
et al., 2018; MiocCevi¢ et al., 2018) that can facilitate a move away from a focus on null
effect significance testing (Goétz et al., 2021) and recommendations for best practices (e.g.,
Fairchild & McDaniel, 2017; Jose, 2019).

A primary way to reduce researcher “degrees of freedom” that can inadvertently generate
bias is the use of preregistration. In preregistration, researchers publicly declare their study
methods and analyses on open science sites, such as osf.io/prereg or clinicaltrials.gov (for
clinical trials). Preregistration, while not perfect, does appear to increase transparency in
reporting, help researchers consider appropriate sample sizes, and generally improves study
planning (Toth et al., 2021). Preregistration practices occur on a spectrum (Benning et al.,
2019), ranging from preregistering a study before data collection ever begins (as often
occurs on clinicaltrials.gov) to co-registration (registering analyses during data collection)
to postregistration (registering specific analyses after the data have been collected but
before the data are analyzed). Each of these methods has particular advantages, but all
serve to restrict researcher degrees of freedom in ways that will reduce the risk of
capitalizing on chance in a manner that results in misleading parameter estimates. In
addition, preregistration can vary from publishing very specific guidelines outlining what
will happen to making relatively cursory declarations that do little to restrict degrees of
freedom.

At this stage in the research on mediation in ACT, we encourage researchers to move

from exploratory analyses to well-powered, preregistered confirmatory studies in which
they predict the results they expect to find in mediational models based on previous
findings and theory. A key goal of CBS is prediction, and preregistered predictions are

a powerful means of testing predictive ability. We recommend that researchers estimate
sample size requirements for mediational models prior to data collection (Schoemann et al.,
2017), which addresses many but not all problems with mediation (see Go6tz et al., 2021).
Further, rather than analyzing 10 different mediators and reporting the one significant result,
researchers should evaluate only mediators that are most conceptually relevant to the focal
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intervention and have been most strongly supported in prior studies using strong measures of
relevant mediators. As noted in Gétz et al., measurement error is particular problematic

in mediation analyses and thus using assessments with greater validity and reliability
should reduce measurement error (noise) and thereby increase statistical power. To evaluate
mediator specificity, researchers can combine multiple mediators in multiple mediator
models that include putative mediators specified by the ACT model as well as those that
are broader or unspecified by the ACT model, or by using latent variables. If an analysis
was not preregistered, the researcher should be explicit about the steps of the research
process: Describe all measures collected, all analyses conducted (even if doing so requires
an online appendix), all conditions used, and all methods for handling data missingness
and outliers. Researchers should also note whether the analyses were confirmatory or
exploratory, because the former type of research generally produces parameter estimates
that are less affected by capitalization on chance.

In the interest of reducing file drawer effects and obtaining more reliable parameter
estimates, we also recommend that researchers and journals publish nonsignificant findings,
particularly for well-constructed and well-powered studies. If findings cannot be published
in peer-reviewed journals due to bias toward publishing only statistically significant results
(Simonsohn et al., 2014), researchers should consider filing a report on sites such as
PsyArXiv so that the results can be included in future reviews or analyses. The publication
of nonsignificant findings is important to identify boundary conditions for established effects
and to inform future research (Landis et al., 2014) and the value of nonsignificant results
should be discussed in discussion sections as a way to advance scientific practice.

Communal strategies can also be used to increase statistical power. Because clinical studies
are often more expensive than other forms of research, it may be particularly important

to seek communal solutions that allow for bigger sample sizes and the aggregation of

data across multiple studies. For example, multisite collaborations could facilitate larger
sample sizes and the use of core process measures. Open data sharing via sites such as
osf.io provides another important strategy (Krypotos et al., 2019). Given the small sample
sizes in most mediational analyses of ACT processes, sharing data may allow researchers
to eventually combine data across studies and thus obtain more statistical power. Sharing
data would be a particularly effective strategy if CBS researchers agreed on a core set of
mediational measures from an instrument library that could be utilized across studies (see
the previous section). We recommend sharing the analytic syntax or code that accompanies
the databases and providing clear variable definitions to make it easier for others to conduct
parallel analytic models or replicate and extend analyses.

As research on ACT matures, it is important to focus more on winnowing the wheat

from the chaff rather than only on pushing into new research areas and new samples.
With over 900 randomized trials of ACT interventions and scores of mediational analyses
that have produced novel results, it is time to focus more energy on determining which

of these results are highly reliable and which are not. In terms of mediation, researchers
can collaborate to identify the strongest findings regarding mediation and then attempt to
replicate these findings in high-powered, preregistered studies that follow mediation best
practices (Fairchild & McDaniel, 2017; G6tz et al., 2021; MacKinnon et al., 2007). In
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addition to the methods reviewed above that focus on increasing statistical power, openness,
and transparency, a number of other statistical methods and analyses are important to
consider (Gotz et al., 2021). Furthermore, reviewers of mediational findings should consider
the statistical power of studies when interpreting findings and consider newer methods for
quantitatively synthesizing them (Cheung, 2022).

As the flagship journal for ACT research, we commend the Journal of Contextual
Behavioral Science for recently adopting a number of these open science principles (https://
contextualscience.org/news/adoption_of open_science_recommendations). Showing that the
most robust findings can replicate will go a long way toward demonstrating the robustness of
findings in a field with many small, underpowered, and poorly controlled studies.

Conclusion

One of ACT’s central premises is that this therapeutic approach works according to its
theorized processes, particularly those defined in the six-process Hexaflex model. Creating
reliable and valid measures of these processes and determining the extent to which they
account for positive outcomes and specifically link to ACT remain fundamental endeavors
for ACT researchers. This paper considered five central challenges that limit the validity and
reliability of many earlier findings on ACT processes and mediators. The recommendations
we propose to meet these challenges represent very high standards for any single study or
research team to meet, yet they may be necessary for the field to make progress and many
ACT researchers have already begun moving in these directions. Community responses in
which ACT researchers jointly create stronger standards and guidelines for investigating
processes, testing mediation, and establishing collaborations that allow for greater rigor and
power, provide promising paths forward. The goal is not to establish a standard that is
impossible for researchers to meet but rather to provide suggestions for how CBS can grow
incrementally by improving its process- and mediation-related research practices, reducing
error and increasing a reliable signal in relevant studies, and facilitating the ability to
combine results across studies. These goals remain vital to advancing our understanding of
ACT and CBS, and they are within reach.
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