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(distinct psychotherapy combinations, CBT full package vs. single components, CBT vs. augmented CBT, CBT
delivery methods, and CBT vs. pharmacotherapy). Sixty-three distinct baseline moderators were tested across

Keywords: . . . . . . .. . .
Moderators seven categories (symptom severity, comorbid emotional disorders or emotional reactivity, cognitive mainte-
Anxiety disorders nance factors, behavioral maintenance factors, personality traits and disorders, sociodemographic factors, and bi-
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Cognitive-behavioral therapy Results: Few consistent treatment moderators were identified. All studies testing quadratic effects found at least
Personalized medicine one significant non-linear moderator or predictor effect. In addition, the majority of studies had methodological
Treatment moderation problems and limitations, demonstrating the need for future methodological improvements.
Conclusion: Limited conclusions can be drawn about how to match anxiety disorder patients to treatment. A
strong need to improve the methodological consistency and rigor of treatment moderator studies was identified.
A series of recommendations for moderation analyses are proposed in order to strengthen future studies and fa-
cilitate replication efforts.
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1. Introduction

Over the past three decades, clinical psychology and psychiatry have
made impressive gains in developing effective treatments for anxiety
disorders. The number of empirically supported treatments (ESTs) for
anxiety disorders continues to grow (Chambless & Ollendick, 2001;
Chambless et al., 1996, 1998), with cognitive-behavioral therapies
(CBT) amassing the broadest research support (Hofmann & Smits,
2008; Norton & Price, 2007; Olatunji, Cisler, & Deacon, 2010). Meta-
analyses have demonstrated the superiority of CBT relative to no treat-
ment, placebo, and waitlist controls (Butler, Chapman, Forman, & Beck,
2006; Hofmann & Smits, 2008), as well as to other psychotherapies
(Butler et al., 2006; Tolin, 2010). Thus, CBT has been proposed to repre-
sent the first line of anxiety disorder treatment (e.g., Arch & Craske,
2009). Despite this advantage, a review of meta-analyses identified
CBT response rates of 50% or less for two of the three DSM-IV anxiety
disorders for which meta-analyses have been conducted (Hofmann,
Asnaani, Vonk, Sawyer, & Fang, 2012). Thus, even within this gold stan-
dard, first-line treatment, there is substantial room for improvement.

Personalized medicine - using a person's unique characteristics to
tailor treatment - represents one potential solution. With the comple-
tion of the Human Genome Project in 2003, medical researchers have
been able to examine how an individual's genetic makeup influences

disease expression at a molecular level, with the goal of guiding and im-
proving diagnosis and treatment (Ginsburg & Willard, 2009). Treat-
ments for cancer, cardiovascular disease, infectious disease, as well as
transplantation medicine have all begun to use personalized medicine
(Ginsburg & Willard, 2009). More recently, the call for personalized
medicine has been directed towards the mental health field (Insel,
2009; Simon & Perlis, 2010), with the stated goal of improving the effi-
cacy of already established efficacious treatments. Matching people to
the best treatment for their particular characteristics, if possible, could
increase the effectiveness of that treatment for them, resulting in great-
er efficacy overall.

Personalized medicine embodies the broader idea that personal
characteristics can guide clinicians' treatment decisions to maximize ef-
ficacy. In the context of treating anxiety disorders, personalized medi-
cine is helpful to the extent that treatment response is dependent
upon measurable patient characteristics. Markers of treatment selection
thus need not be limited to markers of molecular-level disease expres-
sion. Genetic and neural markers as well as self- and clinician-assessed
personality, clinical severity, or sociodemographic indices may each
have the potential, theoretically, to guide personalized treatment of
anxiety disorders. The latter are not necessarily as precise as the former,
but if they can be reliably measured, they are easier and faster to assess,
cost-effective, and readily available to mental health practitioners
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Identifying baseline characteristics that distinguish people who re-
spond differentially to one treatment versus another — known as treat-
ment moderators (Kraemer, Wilson, Fairburn, & Agras, 2002) - provides
an important pathway to moving towards personalized medicine.
Treatment moderators represent prescriptive variables that identify
which treatment works best for whom and under what conditions
(Kraemer et al., 2002). Moderators may be particularly informative if
they are relevant to the theoretical mechanisms of how a given treat-
ment is theorized to work. For example, one might hypothesize that so-
cially anxious adults with more pronounced cognitive biases would do
better in cognitive therapy than in interpersonal therapy. In contrast,
nonspecific predictors of treatment outcome provide prognostic infor-
mation about how baseline characteristics affect outcome overall,
irrespective of treatment type (see Fig. 1 for an illustration of the differ-
ence between moderators and predictors). Whereas predictors provide
important prognostic information about which patients are more likely
to respond to treatment, moderators demonstrate how patients' base-
line characteristics interact with treatment type to produce different
outcomes, yielding the potential for prescriptive recommendations
that more directly inform personalized medicine.

Although the majority of work to date has focused on identifying
predictors, interest in identifying treatment moderators has grown
since the National Institutes of Mental Health's call for a focus on per-
sonalized medicine (Insel, 2009). Moderator findings from the adult

l. Predictor
Treatment A
Treatment B

Response

BI® level of characteristic

Greater levels of the baseline characteristic predict better response regardless of treatment type.

Il. Nonsignificant Result

Treatment A
Response
Treatment B

BL level of characteristic

Level of the baseline characteristic does not affect response rate for either treatment.

11l. Moderator

Treatment A

Response Response

= ~ _ Treatment B

BL level of characteristic

Greater levels of the baseline characteristic predicts better
response for Treatment A but worse response
for Treatment B. response for Treatment B.

*BL = baseline; Please refer to Kraemer, 2013 for a similar figure

BL level of characteristic

Greater levels of the baseline characteristic predicts better
response for Treatment A but does not affect the rate of

and childhood depression and childhood anxiety disorder literatures
have been synthesized in reviews (Nilsen, Eisemann, & Kvernmo,
2013; Simon & Perlis, 2010). For the adult anxiety disorder literature,
numerous meta-analyses and reviews of treatment predictors have
been published (Eskildsen, Hougaard, & Rosenberg, 2010; Keeley,
Storch, Merlo, & Geffken, 2008; Luborsky, Auerbach, Chandler, Cohen,
& Bachrach, 1971; Mennin & Heimberg, 2000; Mululo, de Menezes,
Vigne, & Fontenelle, 2012; Olatunji, Davis, Powers, & Smits, 2013;
Pampaloni, Bruscoli, & Pallanti, 2004; Solvason, Ernst, & Roth, 2003;
Steketee & Shapiro, 1995; Taylor, Abramowitz, & McKay, 2012), howev-
er, apart from obsessive-compulsive disorder (Knopp, Knowles, Bee,
Lovell, & Bower, 2013), we lack a corresponding synthesis of treatment
moderators.

This review aims to address this important gap in knowledge on
treatment moderators for anxiety disorders. Specifically, we aim to as-
sess and synthesize the published findings that investigate putative
treatment moderators with applicability across the current adult
anxiety disorders, posttraumatic disorder (PTSD), and obsessive-
compulsive disorder (OCD), which is in line with the DSM-IV-TR anxiety
disorders. These disorders share common features related to elevated
threat sensitivity across subjective, psychophysical and neural levels
(see Craske et al., 2009). This transdiagnostic approach reflects the cur-
rent push to look beyond traditional diagnostic symptom clusters, both
in research (e.g., NIMH Research Domain Criteria) and in treatment

Treatment A Treatment A

— = — =Treatment B
- - -

Treatment B Response

BL level of characteristic

Greater levels of the baseline characteristic predicts better
response for both treatments, but to an even greater extent
for Treatment A.

Fig. 1. Distinguishing treatment predictors and moderators.
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(e.g., Unified Protocol, Barlow, Allen, & Choate, 2004). Identifying mod-
erators across the anxiety disorders, rather than examining them within
narrow diagnostic categories, improves the clinical utility of this review
as well. For example, in primary care settings, patients are commonly
given an Anxiety Disorder, Not Otherwise Specified (NOS) diagnosis
rather than specific anxiety disorder diagnoses that require conducting
a time-consuming diagnostic assessment (Walters, Rait, Griffin,
Buszewicz, & Nazareth, 2012). We thus aim for our transdiagnostic
moderator review approach to more readily inform actual practice,
and will aim to provide direct clinical recommendations based on the
findings when possible.

In addition, we focus on treatment studies for which at least one
treatment arm consists of the gold standard treatment for anxiety disor-
ders — cognitive behavioral therapy (Arch & Craske, 2009). Far from
representing a singular treatment, CBT increasingly represents an um-
brella for a range of therapies derived from cognitive or behavioral prin-
ciples, most of which have shown efficacy for treating anxiety disorders
(e.g., Hofmann, Sawyer, Witt, & Oh, 2010; Olatunji et al., 2010). Defining
CBT more broadly thus represents an inclusive approach. By focusing
the review on treatment studies that include a form of CBT, we aim to
elucidate whether particular forms of CBT or competing treatment ap-
proaches (pharmacotherapy, third-wave behavior therapies’, other ac-
tive psychotherapies) perform better for specific individuals.

Moderator findings can best inform future investigations and clinical
practice if they are reliable, rigorous, and well powered. In addition to
reviewing findings, we therefore critically examine the statistical and
methodological quality of the extant work on anxiety disorder treat-
ment moderators, assessing the extent to which we can expect this
work to replicate and to maximally inform questions of personalized
medicine. Our approach similarly aims to provide basic recommenda-
tions regarding how best to undertake future treatment moderator in-
vestigations. To meet this aim, we will identify consistent problems or
limitations and outline a step-by-step approach for conducting high
quality tests of treatment moderation to encourage researchers to in-
clude moderator analyses whenever possible in future treatment stud-
ies, as recommended by leading methodological experts (e.g., Kraemer,
Frank, & Kupfer, 2006).

In summary, this review aims to:

1. Synthesize (adult) anxiety disorder treatment moderator findings
and provide clinical prescriptive recommendations when possible,
based on the available literature;

2. Identify knowledge- and methodological-related gaps and limita-
tions in this literature;

3. Propose a series of steps and recommendations for future moderation
analyses with the aim of addressing the identified gaps and limita-
tions and improving future efforts to identify treatment moderators.

2. Methods
2.1. Inclusion criteria

We limited our literature search to papers published or in press? in
English through May 2014. In addition, the following criteria were
used to select which studies to include in our review:

1. Participants had to be: (a) 18 years of age or above, and
(b) diagnosed with a primary DSM-IV, DSM-III-TR, or DSM-III anxiety
disorder. This includes obsessive-compulsive disorder (OCD) and
posttraumatic stress disorder (PTSD), given that these disorders
had been classified as anxiety disorders until the recent publication

T Although some may consider third-wave therapies such as acceptance and commit-
ment therapy (ACT) to be forms of CBT, we consider these to represent distinct approaches
for the purposes of this review.

2 We included two papers in press from our research group that were subsequently
published.

of the DSM-5, and thus were considered anxiety disorders in all
research evaluated in this review. We have chosen to include all
anxiety disorders classified as such in the DSM-IV since that is the pe-
riod during which most of the reviewed literature was conducted
Studies that failed to conduct a diagnostic interview were excluded
(e.g., Zettle, 2003). Although some related reviews have specified a
minimum sample size as an inclusion criterion (Nilsen et al., 2013),
we chose to evaluate studies regardless of sample size because rela-
tively few studies had met our other inclusion criteria and because
evaluating the methodological quality of the extant literature (in-
cluding sample size) represented a focus of this review.

2. Treatment conditions had to: (a) compare two active treatments,
rather than an active treatment versus waitlist or placebo control,
in order to examine treatment moderation between two active inter-
ventions (thus meeting the definition of treatment moderation, see
Kraemer et al,, 2002); and (b) include at least one cognitive (CT), be-
havioral (BT), or cognitive behavioral therapy (CBT) treatment arm.
This included complex, multi-component treatment packages such
as cognitive therapy and traditional cognitive behavioral therapy
(CBT), as well as less complex treatments or treatment components
tested alone such as applied relaxation, systematic desensitization,
exposure therapy, exposure and response prevention, cognitive
restructuring, and cognitive skills training. In that CT, BT, and CBT
represent the psychotherapies with the most robust evidence base
for treating anxiety disorders (see Introduction), we chose to focus
on studies that examined moderators of these psychotherapies com-
pared with another variant of CT, BT, or CBT, another distinct psycho-
therapy treatment, or medication (pharmacotherapy). Therefore, we
planned to exclude treatment moderator studies that compared two
medications (although we found no such studies) and excluded
studies that compared two non-CBT forms of psychotherapy
(e.g., compared two types of psychodynamic psychotherapy;
Joutsenniemi, Laaksonen, Knekt, Haaramo, & Lindfors, 2012) for anx-
iety disorders.

3. Putative treatment moderators had to be: (a) variables measured at
baseline, prior to treatment initiation; (b) statistically assessed by
testing a moderator by treatment condition interaction predicting
treatment outcomes (see Baron & Kenny, 1986; Kraemer et al.,
2002); and (c) applicable to two or more different DSM-IV,
DSM III-TR, or DSM-III anxiety disorders (e.g. disorder severity,
sociodemographic characteristics) in order to allow for conclusions
to be drawn across multiple anxiety disorders. Based on these
criteria, we excluded papers that measured variables after baseline
(Burton, Schmertz, Price, Masuda, & Anderson, 2013; Rodebaugh,
Heimberg, Schultz, & Blackmore, 2010) or only conducted within-
group analyses (Andersson, Carlbring, & Grimlund, 2008; Brody
et al.,, 1998; Cottraux et al., 1990; De Kleine, Hendriks, Kusters,
Broekman, & van Minnen, 2012; Hoexter et al., 2013; Nordgreen
et al., 2012; Taylor, 2003). We also set out to exclude studies that
solely investigated disorder-specific moderators and to report only
the transdiagnostic (relevant to multiple anxiety disorders) modera-
tors in studies that examined both disorder-specific (e.g., type of so-
cial anxiety disorder, Hedman et al., 2012; dominance of obsessions
vs. compulsions, Hohagen et al., 1998; presence of hoarding, Maher
et al, 2010) and transdiagnostic moderators.

2.2. Literature search

To identify studies to include in the review, literature searches were
conducted using PsycInfo and Pubmed. The search terms “anxiety,”
“anxiety disorders,” “obsessive compulsive disorder or OCD,” “post
traumatic stress disorder or PTSD,” “trauma,” “social anxiety disorder
or social phobia or SAD,” “generalized anxiety disorder or GAD,” “specif-
ic phobia,” and “panic disorder” were paired with the terms “modera-
tor,” “moderation,” “treatment moderators,” “differential prediction,”
and “neuro predictor,” and with the terms “treatment,” “treatment
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Fig. 2. Number of anxiety disorder moderator papers published or in press through May
2014.
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outcome,” “outcome,” and “treatment response.” Searches were con-
ducted with and without including “meta-analysis” and “review” as
search terms. Titles from the resulting lists of articles were scanned,
and if a title seemed relevant the abstract was read. If a study continued
to appear relevant, the results section was skimmed to identify whether
moderation analyses were in fact conducted. Since we defined modera-
tion by the statistical analyses that were conducted, it was not necessary
for an article to specifically state that it tested for moderation
(e.g., Tyrer, Seivewright, Ferguson, Murphy, & Johnson, 1993). Similarly,
an article that represented itself as a moderator or differential treatment
prediction analysis was excluded if it did not conduct a moderator by
condition interaction test (e.g., Hoexter et al., 2013). If moderation anal-
yses were conducted, the article was read in its entirety to identify
whether it met our inclusion criteria, as well as to extract relevant infor-
mation about study design, outcome measures, and moderators. After
exhausting all possible combinations of search terms, the reference sec-
tions of identified articles were examined for additional relevant stud-
ies. A portion of each relevant study title identified from a reference
section was entered into the database and both the study and the list
of search results generated from the title segment were reviewed. The
first author conducted the literature search, with regular input from
the second and third authors.

2.3. Search results and study categorization

The initial search yielded 832 unique results in PsycInfo and 480 in
Pubmed. After identifying duplicates across search engines and applying
our inclusion criteria, a total of 24 published papers based on 21 original
studies were identified (see Table 1 in appendix). As presented in Fig. 2,
most of these 24 papers were published recently, suggesting growing in-
terest in treatment moderation for adult anxiety disorders. These papers
assessed treatment moderators across 19 different combinations of treat-
ment conditions, which we organized into the following five overarching
categories: 8/24 papers compared types of CBT® to a distinct psychother-
apy, 6/24 compared CBT or CBT augmented with medication to medica-
tion alone, 4/24 compared CBT to CBT with an added component
(e.g., CBT vs. CBT with a motivational interviewing component; Westra,
Arkowitz, & Dozois, 2009), 3/24 compared CBT to individual components
of CBT, and 3/24 compared different delivery methods of CBT.

Sixty-three treatment moderators were tested across the 24 papers,
which we classified into the following seven content categories: 11/63
putative moderators represented personality traits and disorders, including
DSM-IV personality disorders, five-factor model traits, and motivation;
11/63 represented symptom levels or baseline severity, encompassing over-
all severity of the disorder or a primary symptom of the disorder,

3 CBT herein refers to a type of CBT from among the variants listed in the inclusion
criteria.

duration, functional impairments, psychiatric treatment history, and gen-
eral psychopathology (e.g., severity measured across a broad range of
symptoms using the Symptom Checklist-90); 10/63 represented social
and demographic contextual factors, encompassing traditional demo-
graphics (age, sex, race, etc.) and contextual factors such as personal
loss, social support, and degree of acculturation; 10/63 represented bio-
logical and neuropsychological moderators, defined as neural, genetic,
and psychophysiological variables, including current use of pharmaco-
therapy; 9/63 represented cognitive maintenance factors, including cogni-
tive misappraisals and biases; 9/63 represented comorbid emotional
disorders or emotional reactivity, most commonly relating to comorbid
mood or anxiety disorders or symptoms; and 3/63 represented behavioral
maintenance factors, including experiential and behavioral avoidance.
Moderators were measured using self-report, clinical interviews, labora-
tory tasks, neuropsychological tests, genetic tests, and brain scans.

24. Our analytic approach

Due to the large variability among the studies in terms of moderator
variables, sample types and sizes, and outcome measures, a quantitative
meta-analytic approach was not feasible. Rather, studies were systemat-
ically organized in accordance with the above criteria, and summarized
qualitatively. Predictors were reported only when null moderators were
subsequently tested as predictors. In addition, we developed quantita-
tive rating criteria for assessing the methodological rigor of each
paper. As Table 1 (see appendix) presents, we assigned one rating for
each study's statistical quality and one rating for each study's sample
size. The second and third authors independently rated each study's sta-
tistical quality, resulting in an interrater reliability ICC of .75. Disagree-
ments were resolved through discussion until consensus was reached.
It is important to note that studies receiving the highest quality score
do not necessarily meet the highest possible research standards; rather,
this score only indicates that the necessary statistical analyses were con-
ducted. Important research design characteristics (e.g., sufficient power,
no median splits or arbitrary categories for continuous variables) are not
captured in this score.

For statistical quality, we used the following ratings (higher ratings
indicate higher quality):

4 The study conducted moderator by condition interaction
tests, between-group post hoc tests using the entire sample
(e.g., conducting analyses for high and low levels of anxiety sensitivity
and examining whether level of anxiety sensitivity affects outcome
differentially between two treatments). Preferably though not re-
quired because technically moderation is a between-groups test, the
study also conducted within-group post hoc tests (e.g., using the
same approach and examining whether there is a significant effect
of anxiety sensitivity on outcome within each treatment).

3 The study conducted moderator by condition interaction tests and
post hoc tests to explore the nature of the interaction, but either con-
ducted them using subgroup analyses without using the full sample
(e.g., selecting only participants with comorbid mood disorders and
examining whether there was a difference in outcome between the
two treatments among this subgroup), or conducted within-group
post hoc tests only (e.g., selecting one of the two treatments and ex-
amining whether there was a difference in outcome between those
with and without comorbid mood disorders only within that treat-
ment).

2 The study examined the effect of the moderator between treatment
conditions only within a single level of the moderator (e.g., selecting
men and examining whether CBT outperformed medication among
men). This rating is similar to the rating of 3, but lacks a full-sample
moderator by treatment condition interaction test.

1 The study conducted initial moderator by condition interaction tests
but did not explore the nature of the interaction with any follow-up
tests.
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For sample size, our ratings reflect the following codings of average
sample size per condition:

6 Sample size of 75 or above; 5 Sample size of 60-74; 4 Sample size of
45-59; 3 Sample size of 30-44; 2 Sample size of 15-29; 1 Sample
size of less than 15.

3. Results

Table 1 (see appendix) presents the 24 reviewed moderator papers
and their statistical tests, methodological quality, and sample size.

3.1. Distinct psychotherapy combinations

Five intervention studies produced eight papers examining modera-
tors of treatment outcomes when comparing traditional CBT to another
psychotherapy or active psychosocial intervention. Three studies
(representing five of the eight papers) compared CBT to a mindfulness-
or acceptance-based intervention (acceptance and commitment therapy
or an adaptation of mindfulness-based stress reduction). One study
(representing two papers) compared CBT to a psychodynamic interven-
tion (panic focused psychodynamic psychotherapy), and one compared
CBT to a physiology-focused intervention (capnometry-assisted respira-
tory training).

3.1.1. Symptom severity

Symptom severity was examined as a putative moderator of treat-
ment outcomes in two of the eight papers. In a study comparing
(traditional) CBT to acceptance and commitment therapy (ACT) for
mixed anxiety disorders, clinician-rated baseline severity neither mod-
erated nor predicted outcomes (Wolitzky-Taylor, Arch, Rosenfield, &
Craske, 2012). In contrast, a study comparing group CBT to adapted
mindfulness-based stress reduction (adapted MBSR) for mixed anxiety
disorders (Arch & Ayers, 2013) found that baseline anxiety disorder se-
verity moderated post-treatment (but not 3-month follow-up) out-
comes. Between-group moderator effects showed that CBT nearly
outperformed adapted MBSR in patients with mean levels of baseline
severity whereas MBSR outperformed CBT in patients with high levels
of baseline severity. Within CBT, low to moderate baseline severity pre-
dicted lower post-treatment severity whereas higher baseline severity
predicted exponentially higher post-treatment severity. Within MBSR,
the nonlinear effect was not significant but a linear effect demonstrated
that higher baseline severity predicted higher post-treatment severity.

3.1.2. Comorbid emotional disorders and emotional reactivity

Three papers in this category of CBT versus a distinct psychological
treatment examined comorbid emotional disorders or emotional reactiv-
ity as putative moderators of treatment outcomes. In the two aforemen-
tioned studies of mixed anxiety disorders comparing CBT to either ACT
(Wolitzky-Taylor et al., 2012) or adapted MBSR (Arch & Ayers, 2013),
higher baseline levels of depressive symptoms or comorbid mood disor-
ders predicted (or trended towards predicting) better outcomes within
the mindfulness- or acceptance-based intervention, whereas lower base-
line depressive symptoms or the lack of comorbid mood disorders pre-
dicted better outcomes within CBT. Significant between-group effects
showed that CBT outperformed the mindfulness- or acceptance-based
intervention at lower or absent levels of depressive symptoms. In con-
trast, ACT and adapted MBSR outperformed CBT at moderate to high
levels of depressive symptoms (at most but not all time points). A
study comparing CBT to ACT for social anxiety disorder (Craske et al.,
2014) found that comorbid depression marginally predicted poorer
fear and avoidance outcomes across the entire sample but did not mod-
erate outcomes differently between conditions.

In the two CBT versus ACT studies, baseline anxiety symptoms or co-
morbid anxiety disorders neither moderated nor predicted outcomes

(Craske et al., 2014; Wolitzky-Taylor et al., 2012). Subjective anxiety
levels during hyperventilation and relaxation laboratory tasks (Davies,
Niles, Pittig, Arch, & Craske, 2015) and type of principal anxiety disorder
(Wolitzky-Taylor et al., 2012) also had no effect on outcomes in these
studies.

Only the ACT versus CBT for social anxiety disorder study (Niles,
Mesri, Burklund, Lieberman, & Craske, 2013) examined the role of emo-
tional reactivity as a potential moderator of outcomes. Specifically, level
of reported affect in response to viewing positive, negative, and neutral
images failed to moderate outcomes, although higher negative affect
while viewing negative images - but not positive affect while viewing
positive images - predicted better symptom outcomes overall, across
both conditions (Niles et al., 2013).

In summary, two out of three studies found that the mindfulness- or
acceptance-based intervention outperformed CBT for those with mod-
erate to high levels of comorbid depression, whereas CBT outperformed
the mindfulness- or acceptance-based interventions for those with
lower or no depression. Baseline level of anxiety or anxiety during lab-
oratory tasks did not moderate outcomes in any study, nor did emotion-
al reactivity to valenced images.

3.1.3. Cognitive maintenance factors

Five of the eight papers (representing four studies) in this CBT versus
a distinct psychological treatment category examined cognitive mainte-
nance factors. All five papers examined cognitive misappraisals relevant
to the targeted anxiety group; two of these also examined perceived
control.

3.1.3.1. Cognitive misappraisals. Anxiety sensitivity significantly moder-
ated outcomes in both the CBT versus ACT (Wolitzky-Taylor et al.,
2012) and group CBT versus adapted MBSR (Arch & Ayers, 2013) for
mixed anxiety disorders studies, but in different directions. In the
study of CBT and ACT (Wolitzky-Taylor et al., 2012), comparing be-
tween conditions, CBT outperformed ACT at moderate baseline anxiety
sensitivity levels but showed no advantage at lower and higher levels.
Within ACT, baseline levels of anxiety sensitivity did not predict out-
comes — that is, ACT performed similarly for those at all levels of base-
line anxiety sensitivity. Within CBT, those with moderate levels of
baseline anxiety sensitivity benefitted most. When comparing group
CBT to adapted MBSR (Arch & Ayers, 2013), on the other hand, adapted
MBSR outperformed CBT at moderate levels of baseline anxiety sensitiv-
ity, but CBT outperformed adapted MBSR at low and high levels (at post
only for high levels).

For the treatment of panic disorder, Meuret, Hofmann, and
Rosenfield (2010) compared a cognitive skills training (CT), which fo-
cused on changing panic-related cognitions, to capnometry-assisted re-
spiratory training (CART), which focused on changing respiratory
patterns. Significant moderator by condition interactions demonstrated
that higher baseline levels of catastrophic cognitions were associated
with greater improvement in CART compared to CT, whereas lower
levels of catastrophic cognitions were associated with greater improve-
ment in CT compared to CART.

In comparing CBT and ACT for social anxiety disorder, Craske et al.
(2014) found a condition by time interaction for baseline fear of negative
evaluation predicting fear and avoidance outcomes, but no simple condi-
tion differences were found at any point. However, greater baseline
attentional bias - slower disengagement from negative faces (more
than half a standard deviation above the sample mean) - predicted mar-
ginally greater improvement following CBT than ACT (Niles et al., 2013).
Within CBT, greater baseline attentional bias predicted better fear and
avoidance outcomes whereas within ACT, baseline attentional bias did
not impact outcomes.

3.1.3.2. Perceived control. The Meuret et al. (2010) study found that CT
outperformed CART at low levels of perceived control and CART
outperformed CT at very high levels of perceived control (1.75 SD
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above the mean). The Craske et al. (2014) study comparing CBT to ACT
for social anxiety disorder also evaluated baseline perceived control,
and found that higher levels predicted better fear and avoidance out-
comes overall but did not moderate outcomes differently by condition.

In summary, CBT outperformed ACT at moderate levels of baseline
anxiety sensitivity, but CBT outperformed adapted MBSR at lower and
higher levels. CBT also marginally outperformed ACT at higher levels
of baseline attentional bias. Perceived control failed to moderate out-
comes in comparing CBT versus ACT but did moderate outcomes in
comparing CT to CART. Specifically, CT outperformed CART at lower
levels of perceived control whereas CART outperformed CT at higher
levels of catastrophic cognitions.

3.1.4. Behavioral maintenance factors

All three papers (representing two studies) that assessed baseline
avoidance found that it moderated outcomes, but the direction of find-
ings was mixed. In a mixed anxiety disorder sample, ACT outperformed
CBT for those exhibiting higher behavioral avoidance during a voluntary
hyperventilation task (Davies et al., 2015). When measuring avoidance
using the self-reported Acceptance and Action Questionnaire (AAQ),
however, the same ACT versus CBT study found that there was a signif-
icant time by condition by baseline AAQ? (nonlinear) interaction
whereby CBT appeared to perform better than ACT among those
exhibiting higher experiential avoidance at the 9 month follow-up, al-
though neither the between- or within-group post hoc tests reached
statistical significance (Wolitzky-Taylor et al.,, 2012). In a social anxiety
disorder treatment study, higher levels of self-reported experiential
avoidance also predicted better outcomes in CBT than ACT, though
again only at the 9 month follow-up (Craske et al., 2014). Since avoid-
ance moderated outcomes differently within a single sample depending
on how it was measured, it is possible that experiential avoidance mod-
erates ACT and CBT outcomes differently depending on whether it is
measured behaviorally or subjectively. If behavioral and self-reported
avoidance in fact function as distinct constructs (at least within the con-
fines of these two studies), this would explain these seemingly incom-
patible results.

3.1.5. Personality traits and disorders

One paper in this category examined personality disorders and two
papers examined personality traits as putative moderators. Specifically,
a study that compared panic-focused psychodynamic psychotherapy to
applied relaxation training (Milrod, Leon, Barber, Markowitz, & Graf,
2007) examined whether the presence of DSM-IV personality disorders
moderated treatment outcomes. However, they compared treatment
conditions only within specific levels of the moderator, did not report
statistical significance for any finding, and failed to perform a moderator
by condition omnibus analysis, making conclusions difficult. With those
limitations in mind, it appears that the effect size of improvement in
panic-focused psychodynamic psychotherapy was greater than in ap-
plied relaxation training in general and that this difference was even
greater among patients with comorbid cluster C personality disorders
than those without this comorbidity (though as noted, those with and
without personality disorders were not directly compared). Cluster B
personality disorders did not moderate outcomes, though the number
of patients with this diagnosis was very small (ns = 3-5 per cell).

Regarding personality traits, the comparison of CBT to ACT for social
anxiety disorder (Craske et al,, 2014) found that extroversion predicted
better outcomes overall but did not moderate differently between the
treatment conditions. Neuroticism neither moderated nor predicted
outcomes. In addition, neuroticism failed to moderate outcomes be-
tween CBT and ACT in the mixed anxiety disorder treatment study
(Wolitzky-Taylor et al., 2012), but predicted poorer outcomes overall
across both conditions.

In conclusion, although the presence of personality disorders signifi-
cantly moderated outcomes in a study comparing panic-focused
psychodynamic psychotherapy to applied relaxation training, no

personality traits moderated outcomes in two studies comparing CBT
to ACT. However, more work is needed in this area as only three out
of the eight papers comparing distinct psychotherapy combinations
tested personality as a putative moderator.

3.1.6. Social and demographic contextual factors

Three of the eight papers comparing CBT to a distinct alternative in-
tervention investigated sociodemographic moderators. In the two CBT
versus ACT studies (Craske et al., 2014; Wolitzky-Taylor et al., 2012),
neither age nor race or ethnicity moderated or predicted outcomes. In
the mixed anxiety study (Wolitzky-Taylor et al., 2012), sex failed to
moderate or predict outcomes. In the social anxiety disorder study
(Craske et al., 2014), although women did better overall, this finding
did not differ by condition.

Within the group experiencing an interpersonal loss in the six
months prior to panic disorder onset, panic-focused psychodynamic
psychotherapy outperformed applied relaxation, and this difference
was even greater within the group not experiencing an interpersonal
loss (Klass et al., 2009). However, the omission of an omnibus modera-
tor by condition interaction test across the full sample limits support for
the author's claim that interpersonal loss moderated applied relaxation
but not psychodynamic outcomes.

In summary, no clear evidence supported social or demographic
contextual factors as moderators of treatment outcome in comparing
CBT for anxiety disorders to a distinct alternative intervention.

3.1.7. Biological and neuropsychological factors

Only one study in this category (Davies et al., 2015) examined bio-
logical factors as moderators of treatment outcomes. Comparing CBT
to ACT in a mixed anxiety disorder sample, heart rate during a baseline
relaxation exercise moderated outcomes, with lower heart rate
predicting better outcomes in ACT than in CBT. Resting heart rate at
baseline and heart rate variability during relaxation neither predicted
nor moderated outcomes. Both higher heart rate variability at baseline
and higher heart rate during hyperventilation recovery predicted
worse outcomes overall, but did not moderate outcomes differently by
treatment condition. In summary, more work is clearly needed.

3.2. CBT full package versus single components

Three papers examined moderators (five in total) of outcomes
following the full CBT package versus a single CBT component.

3.2.1. Symptom severity

In a study comparing full CBT (e.g., cognitive therapy plus exposure),
cognitive therapy only, and self-control desensitization for GAD
(Newman & Fisher, 2013), the authors report that GAD duration moder-
ated treatment outcomes, although no post-hoc statistical tests were re-
ported. Specifically, those with longer duration of GAD showed greater
reliable change from the single component treatments whereas those
with shorter duration showed greater reliable change from full CBT.

3.2.2. Comorbid emotional disorders and emotional reactivity

The presence of comorbid anxiety disorders (GAD or panic disorder)
moderated OCD outcomes in a study comparing exposure and response
prevention (ERP) plus relaxation versus ERP plus cognitive therapy,
though moderation was limited to the intent-to-treat sample (Hansen,
Vogel, Stiles, & Gunnar Gétestam, 2007). Specifically, in the ERP plus re-
laxation condition, those with a comorbid anxiety disorder did more
poorly than those without this comorbidity, but in the ERP plus cogni-
tive therapy condition, those with a comorbid anxiety disorder did
somewhat better than those without this comorbidity. Personality traits
and disorders. In the aforementioned study comparing ERP plus CT to
ERP plus relaxation for the treatment of OCD (Hansen et al., 2007),
among treatment completers, patients with comorbid cluster C person-
ality disorders responded better to ERP plus relaxation than to ERP plus
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CT. Further, within the ERP plus relaxation condition, comorbid cluster C
patients outperformed those who lacked this comorbidity. The presence
of comorbid cluster A and B personality disorders did not moderate out-
comes between the two therapies, although they predicted worse out-
comes across both therapies, at least in the intent-to-treat sample.

3.2.3. Social and demographic contextual factors

Only one study in this category (Thrasher, Power, Morant, Marks, &
Dalgleish, 2010) examined social and demographic contextual factors.
This study, which compared prolonged exposure (PE), cognitive
restructuring, their combination, and relaxation for the treatment of
PTSD, found a significant between-group effect whereby greater social
support at baseline predicted better outcomes within the three active
conditions relative to the relaxation condition, but did not differentially
predict among the three active conditions (Thrasher et al., 2010).

3.2.4. Untested categories

No studies examined cognitive maintenance factors, behavioral
maintenance factors, or biological and neuropsychological factors as
moderators of treatment outcomes for studies comparing CBT to its
individual components.

3.3. CBT versus augmented CBT

Four studies investigated moderators of treatment outcomes (17
moderators total) in CBT versus CBT plus an added active component.

3.3.1. Symptom severity

Two papers compared bp-cycloserine (DCS)-enhanced versus
placebo-enhanced treatments. Baseline severity did not moderate out-
comes in either the study adding DCS to prolonged exposure (PE) for
PTSD (De Kleine, Hendriks, Smits, Broekman, & van Minnen, 2014) or
the study adding DCS to CBT for social anxiety disorder (Smits et al.,
2013). However, in the latter study, higher baseline severity predicted
a faster rate of improvement across conditions (i.e. steeper symptom
decline slope), but not lower post-treatment scores.

Worry severity, on the other hand, moderated outcomes in a study
comparing CBT to CBT plus pre-treatment motivational interviewing
for GAD (MI-CBT; Westra et al., 2009). Specifically, those with high
levels of baseline worry severity improved more in MI-CBT than in
CBT alone, whereas no differences emerged among those with low to
moderate levels.

3.3.2. Comorbid emotional disorders and emotional reactivity

In both studies comparing CBT or PE to a DCS- or placebo-enhanced
version of each therapy, neither depressive symptoms nor presence (De
Kleine et al., 2014) or number (Smits et al., 2013) of comorbid Axis I
disorders moderated or predicted outcomes. Personality traits and
disorders. Three studies in this category examined personality traits as
putative moderators. In the first study (Westra et al., 2009), participants
with low levels of intrinsic motivation responded better to MI-CBT than
to CBT alone, whereas those with high motivation responded equally
well to both conditions. Although both studies comparing DCS- to
placebo-enhanced treatments found level of conscientiousness to be a
moderator, Smits et al. (2013) found that lower levels of conscientious-
ness predicted better outcomes in DCS-enhanced than placebo pill-
enhanced CBT for social anxiety disorder whereas De Kleine et al.
(2014) found that higher levels of conscientiousness predicted better
outcomes in DCS-enhanced than placebo pill-enhanced PE for PTSD.
Findings were also mixed for agreeableness and extraversion traits.
Higher levels of agreeableness predicted better outcomes in DCS-
enhanced than placebo-enhanced treatment in the social anxiety disor-
der study (Smits et al., 2013) but not in the PTSD study (De Kleine et al.,
2014), whereas lower levels of extraversion predicted better outcomes
in DCS-enhanced treatment in the PTSD study (De Kleine et al., 2014)
but not in the social anxiety disorder study (Smits et al., 2013). Higher

levels of neuroticism failed to moderate outcomes in both studies, but
predicted worse outcomes across conditions in the Smits et al. (2013)
study. Openness neither moderated nor predicted outcomes in either
study.

In summary, although it appears that the effectiveness of p-
cycloserine as an adjunct to cognitive or behavioral therapies may be in-
fluenced by certain personality traits, the contradictory nature of the
significant findings precludes solid conclusions until further research
can clarify the nature of this relationship, or whether a relationship con-
sistently exists (as opposed to being the product of a specific sample or
random error).

3.3.3. Social and demographic contextual factors

Six sociodemographic variables were tested as putative moderators
in comparisons of CBT versus augmented CBT; only one was significant.
In a one-session exposure treatment for specific phobia (primarily spi-
ders), Pan, Huey, and Hernandez (2011) found that a culturally adapted
version of the exposure was more beneficial for Asian-Americans with
low levels of acculturation than a non-culturally adapted version, but
that outcomes did not differ for those with high acculturation.

In both DCS- versus placebo pill-enhanced psychotherapy studies
(De Kleine et al., 2014; Smits et al., 2013 ), marital or cohabitation status,
age, and education level failed to moderate outcomes. However, cohab-
itation predicted better overall outcomes across conditions in the Smits
et al. (2013) study and higher education level predicted better overall
outcomes in the De Kleine et al. (2014) study. African-American status
(Smits et al., 2013) and sex (De Kleine et al., 2014) also failed to moder-
ate outcomes, although the former predicted better outcomes across
conditions.

3.3.4. Biological and neuropsychological factors

Current antidepressant use failed to moderate or predict outcomes
in the study comparing DCS- versus placebo pill-enhanced prolonged
exposure for PTSD (De Kleine et al., 2014).

3.3.5. Untested categories

No studies examined cognitive maintenance factors or behavioral
maintenance factors as moderators of treatment outcomes in studies
comparing CBT to augmented CBT.

3.4. CBT delivery methods

Three papers examined moderators of treatment outcomes (testing
27 moderators total) when comparing different CBT delivery formats:
Internet-based versus live group CBT (El Alaoui et al., 2013; Hedman
et al,, 2012) and brief versus standard-length CBT (Dow et al., 2007)

3.4.1. Symptom severity

A study comparing a brief, six-week version of CBT (brief CBT) to a
standard, 12-week version (standard CBT) for panic disorder demon-
strated that those with more severe or enduring panic disorder benefit-
ed more from standard CBT whereas those with less severe and
enduring panic disorder benefited similarly from both treatments, al-
though no within- or between-group post hoc tests were reported
(Dow et al., 2007). Similarly, those with poorer mental well-being
improved more in standard CBT whereas those with better mental
well-being improved similarly in both treatments. In contrast, baseline
frequency of panic attacks did not moderate outcomes. In summary,
those with greater baseline severity tended to respond better to full
length than brief CBT whereas those with less baseline severity
responded similarly to both.

In the study comparing Internet-based CBT (ICBT) with live group
CBT (CBGT) for panic disorder (El Alaoui et al., 2013), those with more
domestic functional impairment and those with an earlier onset of
symptoms improved more from ICBT than from CBGT, although dura-
tion failed to moderate or predict outcomes. However, when specifically
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measuring baseline severity, both this study and a study comparing
ICBT to CBGT for social anxiety disorder (Hedman et al., 2012) found
that higher severity predicted worse outcomes overall but did not mod-
erate outcomes differently between conditions. Lower quality of life in
the social anxiety disorder study (Hedman et al., 2012) and greater
self-reported work impairment in the panic disorder study (El Alaoui
et al., 2013) also predicted worse outcomes overall but did not moder-
ate outcomes differently between conditions. Social impairment failed
to moderate or predict outcomes (El Alaoui et al.,, 2013). Since various
indices of baseline severity only moderated outcomes 2/8 times when
comparing ICBT with CBGT, it appears that more severe patients do
not necessarily benefit more from in-person CBT than from Internet-
based CBT.

3.4.2. Comorbid emotional disorders and emotional reactivity

In the study comparing ICBT with CBGT for social anxiety disorder
(Hedman et al., 2012), comorbid mood disorder moderated outcomes.
Specifically, the absence of a comorbid mood disorder predicted better
follow-up outcomes in ICBT but not in CBGT, although no post-hoc anal-
yses were conducted. Depression level, however, failed to moderate out-
comes in this study (though higher levels predicted worse outcomes
overall) as well as in the study comparing ICBT to CBGT for panic disor-
der (EI Alaoui et al., 2013) and in the study comparing brief to standard
CBT for panic disorder (Dow et al., 2007). Comorbid agoraphobia, social
anxiety disorder, and specific phobia also failed to moderate outcomes
when comparing ICBT to CBGT for panic disorder (Dow et al., 2007).

In the study comparing ICBT and CBGT for social anxiety disorder,
lower general anxiety predicted better follow-up outcomes in ICBT
but did not predict outcomes in CBGT (Hedman et al., 2012). Again,
however, condition differences were not directly tested.

In summary, although baseline comorbidity moderated outcomes in
Internet-based versus live group CBT for social anxiety disorder, base-
line comorbidity in both studies for panic disorder and depression levels
in all three studies failed to moderate outcomes.

3.4.3. Cognitive maintenance factors

Among panic disorder patients with more severe agoraphobic cogni-
tions, standard CBT outperformed brief CBT whereas the treatments did
not differentially perform among those with less severe agoraphobic
cognitions. However, conclusions were limitedly based on a moderator
by condition omnibus test, and post-hoc tests were not conducted (Dow
et al., 2007).

Higher levels of anxiety sensitivity significantly moderated outcomes
in the initial regression analysis when comparing ICBT to CBGT for panic
disorder (EI Alaoui et al., 2013). Specifically, ICBT outperformed CBGT
among patients with high anxiety sensitivity, whereas there was no dif-
ference among those low in anxiety sensitivity. In a final model that in-
cluded all moderators, however, higher anxiety sensitivity predicted
better outcomes across both conditions but failed to moderate outcomes
between conditions.

3.4.4. Behavioral maintenance factors

The severity of agoraphobic avoidance did not moderate outcomes
in comparing brief and standard CBT for panic disorder (Dow et al.,
2007).

3.4.5. Personality traits and disorders

High levels of adventure seeking and impulsiveness predicted better
follow-up outcomes in group CBT but not Internet-based CBT for social
anxiety disorder, although it does not appear that within- or between-
group follow-up analyses were conducted (Hedman et al., 2012).

3.4.6. Social and demographic contextual factors

Hedman et al. (2012) tested whether computer skill (relevant be-
cause of the ICBT arm) moderated outcomes but found no evidence
for this. Hedman and colleagues also found that employment status

(i.e. working full time), educational level (i.e. attending college), and
having children failed to moderate outcomes, although they predicted
better outcomes overall. Age, sex, and employment status also failed
to moderate or predict outcomes when comparing ICBT to CBGT
for panic disorder (EI Alaoui et al., 2013). Thus, none of these six
sociodemographic factors were found to differentially predict outcomes
in comparing Internet-based and live group CBT.

3.4.7. Biological and neuropsychological factors

The gene polymorphisms 5-HTTLPR, COMTvall58met, and
BDNFval66met neither moderated nor predicted outcomes for the
treatment of social anxiety disorder (Hedman et al., 2012). Current
psychotropic medication use neither moderated nor predicted out-
comes for the treatment of panic disorder (El Alaoui et al., 2013).

3.5. CBT versus pharmacotherapy

Six studies examined moderators of treatment outcomes (19 mod-
erators in total) in comparing CBT to pharmacotherapy interventions.

3.5.1. Symptom severity

In comparing CBT to pharmacotherapy, three treatment studies for
0OCD examined baseline severity as a moderator, resulting in mixed
findings. The first study compared the addition of ERP versus stress
management training to SSRI medication for OCD and found that higher
baseline severity predicted worse outcomes within the stress manage-
ment training plus SSRI condition, but had no affect within the ERP
plus SSRI condition (Maher et al., 2010). The second study compared
group CBT (CBGT) to the SSRI fluoxetine, and found that greater baseline
severity predicted a better response overall, but did not moderate out-
comes differently between treatment conditions (D'Alcante et al.,
2012). The third study, however, compared psychotherapy (cognitive
therapy or ERP) to combination treatment (fluvoxamine with CT or
ERP) and found that higher baseline severity did not moderate out-
comes between conditions but predicted worse outcomes overall (de
Haan et al,, 1997). General levels of psychopathology did not moderate
or predict outcomes in this study, however.

Neither level of functioning, quality of life, nor past SSRI treatment
moderated outcomes in the first study comparing SSRI plus stress man-
agement training versus SSRI plus ERP treatment, but lower quality of
life and greater number of SSRI trials predicted worse outcomes overall
across these conditions (Maher et al., 2010). Duration of OCD neither
moderated nor predicted outcomes in the two studies that tested it
(de Haan et al., 1997; Maher et al., 2010). Similarly, age of onset did
not moderate or predict outcomes (de Haan et al., 1997).

In sum, baseline severity only moderated outcomes when all treat-
ment arms included medication. In the three studies comparing CBT
to pharmacotherapy outcomes, baseline severity moderated outcomes
inonly 1 of 8 instances, suggesting that it generally does not differential-
ly predict CBT versus pharmacotherapy outcomes.

3.5.2. Comorbid emotional disorders and emotional reactivity

Whereas none of the three OCD studies discussed immediately
above (D'Alcante et al.,, 2012; de Haan et al., 1997; Maher et al., 2010)
found that level of depressive symptoms moderated or predicted out-
comes, baseline depressive symptoms interacted with treatment type
to moderate outcomes in a fourth OCD study (Hohagen et al., 1998).
Specifically, post-hoc tests demonstrated that for those receiving behav-
ioral therapy plus fluvoxamine, baseline depression levels did not affect
outcomes. However, for those receiving behavioral therapy plus place-
bo, baseline depression levels did affect outcomes such that higher de-
pression predicted worse outcomes (Hohagen et al., 1998).

Tyrer et al. (1993) also found a moderating effect of depression level
in a study comparing CBT, medication (dothiepin, diazepam, or place-
bo), and self-help in the treatment of panic disorder, GAD, or dysthymia.
Although statistics for post-hoc within-group tests were not presented,
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it appeared that within the self-help condition, patients with greater de-
pressive symptoms improved more than those with less severe depres-
sive symptoms.

In summary with regard to the four CBT versus pharmacotherapy
studies for OCD, when all treatment arms of a study included medica-
tion, level of depression did not affect outcomes. However, when only
one treatment arm included medication, findings for depression as a
moderator of OCD outcomes were mixed.

In addition, general anxiety symptoms failed to moderate outcomes
in the study comparing CBGT to fluoxetine (D'Alcante et al., 2012).

3.5.3. Cognitive maintenance factors

In comparing CBT to imipramine for the treatment of panic disorder
(Hicks et al., 2005), stronger fear of social catastrophe did not moderate
outcomes but predicted worse outcomes across both treatments. Phys-
ical and mental catastrophe fears neither moderated nor predicted
panic disorder outcomes.

Level of insight into the validity of the obsessional cognitions neither
moderated nor predicted outcomes in the study comparing SSRI plus
stress management training versus SSRI plus ERP for OCD treatment
(Maher et al., 2010).

3.5.4. Personality traits and disorders

Number of comorbid personality disorders failed to moderate or
predict outcomes when comparing two combination therapies (Maher
et al, 2010). However, in the study comparing monotherapies of medi-
cation and CBT for GAD, panic disorder, or dysthymia, patients with a
comorbid personality disorder improved more with medication than
with CBT, although both were superior to self-help (Tyrer et al., 1993).
When comparing psychotherapy alone (CT or ERP) to combination
therapy for OCD, presence of personality disorder did not moderate out-
comes and only predicted worse outcomes when general level of psy-
chopathology was not statistically controlled (de Haan et al., 1997).

Level of motivation did not moderate outcomes, but higher motiva-
tion predicted better response overall in the study comparing psycho-
therapy alone to combination therapy for OCD (de Haan et al., 1997).

In summary, only in the study comparing medication and CBT as
monotherapies found that comorbid personality disorders moderated
outcomes.

3.5.4. Social and demographic contextual factors

Of the five sociodemographic factors examined in comparing a CBT-
related psychotherapy to pharmacotherapy, four were examined across
multiple studies. Returning to the OCD study comparing SSRI treatment
plus ERP or Stress Management Training (Maher et al., 2010), sex mod-
erated the relationship between treatment type and outcome. Specifi-
cally, although men and women receiving ERP both showed lower
post-treatment OCD severity than men and women receiving stress
management training, the benefit of ERP over stress management train-
ing was significantly larger for men than women. In contrast, in the OCD
study comparing fluoxetine to CBGT (D'Alcante et al., 2012), sex neither
moderated nor predicted outcomes.

Employment status and marital status did not moderate or predict
outcomes in a study comparing combination treatments (Maher et al.,
2010) or in a study comparing psychotherapy alone to combination
treatment for OCD, (de Haan et al., 1997). Years of education failed to
impact outcomes either when comparing CBGT to fluoxetine for OCD
(D'Alcante et al., 2012). Although age did not impact outcomes when
comparing combination therapies for OCD (Maher et al., 2010), older
adults responded better to fluoxetine and younger adults responded
better to CBGT in another OCD study (D'Alcante et al., 2012).

In summary, sex and age moderated outcomes one of the two times
each was tested. Previous treatment, socioeconomic status, employment
status, marital status, and education level failed to moderate outcomes in
any study.

3.5.5. Biological and neuropsychological factors

One OCD study examined neuropsychological factors as moderators
of fluoxetine versus CBGT outcomes, although no post hoc tests were
conducted (D'Alcante et al., 2012). Higher verbal IQ predicted better re-
sponse to both treatments than lower verbal IQ, but to a greater extent
in CBGT than in fluoxetine. Verbal memory and learning, measured by
the total recall portion of the California Verbal Learning Test (CVLT-II),
predicted better response in fluoxetine and, to a lesser extent, in
CBGT. Mental flexibility, measured by the number of perseverations in
the CVLT-II, predicted better response to CBGT but worse response to
fluoxetine. Inhibitory control, measured using the Victoria Stroop Test,
both moderated and predicted outcomes. Specifically, fewer errors on
the color section was associated with better outcomes, but to a greater
extent in CBGT than in fluoxetine. Faster completion of the dots section
and slower completion of the words section predicted better outcomes
overall, but did not moderate outcomes differently between treatments.
Other tests of attention and executive function (Trail Making Test, Wis-
consin Card Sorting Test, and lowa Gambling Task) did not predict or
moderate outcomes.

In summary, a single study comparing fluoxetine to CBGT found that
mental flexibility, verbal IQ, verbal memory and learning, and one mea-
sure of inhibitory control each moderated outcomes, but measures of
executive function and a second measure of inhibitory control failed
to moderate outcomes.

3.5.6. Untested categories

No studies examined behavioral maintenance factors as moderators
of treatment outcomes when comparing combinations of medication
and CBT.

3.6. Statistical quality and sample size

As presented in Table 1, nine of the 24 (37.5%) papers received the
highest statistical quality score of four. This score does not indicate
that the statistical methodology was ideal across all dimensions, but
rather indicates that they conducted the necessary between-group
post hoc tests using the full sample on at least one moderator variable.
Six of the 24 (25%) received a statistical quality score of three, 2/24
(8%) received a score of two, and 7/24 (29%) received the lowest score
of 1, representing papers which failed to conduct any statistical analyses
beyond the omnibus moderator by condition interaction test. Regarding
sample size, one out of 24 (4%) papers drew from an average sample
size per condition greater than 75 for at least one analysis, 3/24
(12.5%) had a sample size of 60-74, 4/24 (17%) had a sample size of
45-59, 7/24 (29%) had a sample of 30-44, 9/24 (37.5%) had a sample
size of 15-29, and 1/24 (4%) had a sample size less than 15.

4. Discussion

Although increasing attention has been directed towards the identi-
fication of treatment moderators, we identified only 24 papers that met
our inclusion criteria by testing moderation in the treatment of adult
anxiety disorders. To be included, papers needed to statistically test
the interaction of a baseline variable with anxiety disorder treatment
conditions, with at least one condition comprised of a cognitive or be-
havioral treatment. To follow, we summarize the overall findings from
these 24 papers and their strengths and weaknesses. Informed by the
challenges and limitations of the reviewed literature, we put forth a
list of recommendations to guide future investigations of treatment
moderation.

4.1. Overall findings
Significant variability characterized the anxiety disorder popula-

tions, treatments, and moderators tested. Despite this variability across
studies, in moderator areas that demonstrated some degree of
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replication we have attempted to draw tentative conclusions across
populations and treatments (see Results for summaries of findings with-
in treatment categories). Combining results in this manner allows us to
begin assessing overarching patterns. Due to the small number of stud-
ies and the aforementioned variability, however, these conclusions
should be considered quite preliminary.

First, basic demographic variables (e.g., sex, age, race) were tested 27
times across nine studies but failed to moderate outcomes 93% of the
time. Only sex and age moderated outcomes in single studies, either
when comparing combination therapies (sex; Maher et al., 2010) or
monotherapies of CBT and medication (age; D'Alcante et al., 2012) for
OCD. Although we assume caution in drawing conclusions based on ac-
ceptance of a null hypothesis, the evidence overwhelmingly suggests
that with the possible exception of OCD, demographic factors have
failed to predict whether someone will do better or worse with one
type of treatment for anxiety disorders than another.

Drawing conclusions about the moderator status of baseline anxiety
disorder severity remains challenging given the complexity of the find-
ings. Over one-third of moderator tests for baseline severity (9/26 tests
from 12 studies) were significant, but no clear pattern of findings
emerged. More research is needed in order to draw conclusions about
baseline severity as a moderator of anxiety disorder treatment
outcomes.

One common anecdotal assumption observed in clinical settings is
that more severe anxiety disorder cases should be treated with medica-
tion. Yet neither of the two studies comparing pharmacotherapy to a
cognitive or behavioral therapy found that baseline severity moderated
outcomes (D'Alcante et al., 2012; de Haan et al., 1997). Therefore, the
extant data, restricted to OCD samples, fails to uphold this assumption.

Findings also were mixed when examining the role of experiential
avoidance in ACT versus CBT. Specifically, ACT performed better than
CBT at higher levels of behavioral avoidance in one paper (Davies
etal, 2015), whereas CBT performed better at higher levels of experien-
tial avoidance in two other papers (Craske et al., 2014; Wolitzky-Taylor
et al,, 2012), suggesting that the relationship between avoidance level
and treatment type is complex. These findings highlight that tests of
moderation allow us to assess specific hypotheses about whether a
treatment best serves those it targets — in this case, whether ACT,
which targets experiential avoidance, in reality represents the best
treatment for those high in experiential avoidance. In actuality, howev-
er, CBT outperformed ACT at high levels of avoidance two out of the
three times it was tested.

The role of anxiety sensitivity was tested in two papers comparing
CBT to either an acceptance- (Wolitzky-Taylor et al.,, 2012) or
mindfulness-based (Arch & Ayers, 2013) treatment, again with mixed
results. The authors suggest that different mean levels of anxiety sensi-
tivity across the two studies, as well as the different nature of the inter-
ventions (ACT vs. adapted MBSR, delivered in individual vs. group
formats) likely account for these seemingly divergent findings. Howev-
er, the fact that CBT performed optimally at moderate (but not high)
levels of anxiety sensitivity in one study (Wolitzky-Taylor et al., 2012)
again illustrates the counterintuitive finding that treatments designed
to target specific pathological processes do not always perform best
for those endorsing the highest levels of this pathological process.

In reality, treatment moderation may often reflect non-linear rela-
tionships — a notion based on the fact that of the five studies testing
quadratic effects (Arch & Ayers, 2013; Craske et al., 2014; Davies et al.,
2015; Niles et al., 2013; Wolitzky-Taylor et al., 2012), all found at least
one significant quadratic moderator or predictor effect. Although each
of these non-linear moderator findings need to be replicated, if they
hold up then it would follow that for therapies targeting certain pro-
cesses, such as ACT targeting experiential avoidance, there is an ideal
baseline range associated with maximum treatment benefit. In support,
the quadratic effects observed for both experiential avoidance and anxi-
ety sensitivity (Arch & Ayers, 2013; Wolitzky-Taylor et al., 2012) indicate
that there may be an optimal level of these variables (i.e., moderate but

not high) in which the treatments can be most effective. For exam-
ple, it may be possible to be too avoidant of emotions to benefit max-
imally from ACT or too fearful of physical anxiety symptoms to
benefit maximally from CBT. Yet it seems important to endorse at
least a moderate level of the targeted pathological symptoms or pro-
cesses at baseline in order for the therapy targeting them to be rele-
vant. Thus, it is possible that some non-significant or mixed
moderator findings stem from the fact that the majority of studies
we reviewed examined only linear moderation relationships. Clear-
ly, this idea requires further testing. Moreover, inclusion of more
complex statistical modeling that takes into account the levels of
more than one putative moderator at a time may provide an even
more sophisticated and precise way of identifying combinations of
patient characteristics (e.g., women with high neuroticism and mod-
erate anxiety sensitivity) that can provide clinical prescriptive rec-
ommendations. As we are still in the nascent state of this area of
research, this may be a longer-term but important goal.

Of the eight personality traits tested, six were assessed across multi-
ple studies. Out of these six, only conscientiousness was found to mod-
erate outcomes both times it was tested, but findings were in opposite
directions (De Kleine et al., 2014; Smits et al., 2013). Neuroticism and
openness do not appear to serve as treatment moderators. Additional
replication efforts are needed to determine what moderating effect -
if any - other personality traits have on treatment outcomes.

Personality disorders, on the other hand, moderated treatment out-
comes 60% of the time (3 out of 5 tests). In two of three studies, simpler
treatments such as medication or relaxation training outperformed
more psychologically complex treatments such as CBT among those
with comorbid personality disorders (Hansen et al., 2007; Tyrer et al.,
1993). This finding suggests that those with principal anxiety disorders
and co-occurring personality disorders may respond better to less psy-
chologically complex treatments, although further investigation is
needed.

Investigations of depression as a moderator were significant in less
than forty percent of relevant studies (5/14 tests). Depression levels
did not moderate outcomes in two of three studies comparing CBT
(with or without placebo) to pharmacotherapy (with or without CBT)
for OCD (D'Alcante et al., 2012; de Haan et al,, 1997). However, in two
of three studies (Arch & Ayers, 2013; Wolitzky-Taylor et al., 2012)
higher depression levels predicted better outcomes in an acceptance-
or mindfulness-based therapy compared to CBT. If replicated, this find-
ing could inform future efforts at treatment matching.

Relatively few studies examined baseline neural or physiological
measures in relation to anxiety disorder treatment response. Of these,
even fewer looked at between-group moderators — most examined
only within-group predictors (e.g., Brody et al., 1998; Hoexter et al.,
2013). Further, aside from two studies examining the impact of current
psychotropic medication use (El Alaoui et al., 2013; De Kleine et al.,
2014), the three additional studies examining biological moderators of
treatment outcomes focused on different biological measures (;
D'Alcante et al., 2012; Davies et al., 2015; Hedman et al., 2012). Al-
though there were some significant moderator findings from the phys-
iology and neuropsychology tests, none of the tested genetic markers
served as moderators. Thus, putative biological moderators of anxiety
disorder treatment outcomes are in particular need of additional work
and replication efforts.

4.2. Problems with validity and reliability

Overall, the inconsistent moderator findings across multiple moder-
ator categories likely stems in part from the fact that most studies com-
pared different sets of treatments. However, two studies, conducted by
the same research team, compared traditional CBT to ACT in four papers
(Craske et al., 2014; Davies et al., 2015; Niles et al, 2013;
Wolitzky-Taylor et al., 2012). Two other studies, also conducted by the
same research team, compared Internet-based CBT to live group CBT



50 R.L. Schneider et al. / Clinical Psychology Review 38 (2015) 39-54

in two papers (El Alaoui et al,, 2013; Hedman et al., 2012). Even these
two sets of studies, however, treated different anxiety disorder popula-
tions (mixed and social anxiety disorder for CBT vs. ACT; panic disorder
and social anxiety disorder for ICBT vs. CBGT). Although we presume
that many of these putative moderators may work similarly across the
anxiety disorders, these discrepancies may be explained by possible
disorder-specific differences that should be the focus of future research.
In other words, large studies with mixed anxiety disorders could also
examine whether these moderators have different effects dependent
on anxiety disorder type (e.g., specific anxiety disorder by anxiety sen-
sitivity by group interaction). Clearly, much larger samples would be
needed to achieve this goal.

Another challenge is that many putative moderators were defined
differently across studies. For example, whereas some studies explored
whether comorbid disorders in general moderated outcomes, others ex-
plored comorbid anxiety disorders, and still others explored general
anxiety levels dimensionally. Similarly, some looked at the effect of a
(categorically defined) comorbid mood disorder, whereas others looked
at dimensional depressive symptoms. The measurement of anxiety dis-
order severity, in particular, was operationalized in several different
ways. Some papers examined overall severity, some examined specific
symptom severities, others measured severity in terms of quality of
life, and still others assessed severity at the level of behavioral function-
ing. Even when moderators were defined similarly, they were often
measured in different ways. For example, results were different when
experiential avoidance was measured using self-report and using a lab-
oratory task in the same study. The diverse operationalizations and
measurement of moderating variables may have hindered our ability
to detect consistent findings across studies.

In addition, many of the variants of CBT that were directly compared
to each other, including those therapies we considered distinct from
(traditional) CBT in this review such as ACT or MBSR, are not that dis-
tinct from each other (Arch & Craske, 2008; Mennin, Ellard, Fresco, &
Gross, 2013). Therefore it is feasible that the same type of person who
responds well to one treatment would also respond well to the compar-
ative treatment. Similarly, all CBT therapies are not necessarily the
same; CBT is a broad term encompassing many different packages of in-
terventions that fall under the same umbrella. For example, studies that
employ traditional CBT are in fact employing diverse multi-component
treatment packages that could be rather distinct in content, focus, and
delivery, that is, non-equivalent. Identifying consistent moderators for
a particular treatment is thus challenged by the fact that treatment is
a moving target.

Another possibility is that treatment moderators are particularly
sensitive to the idiosyncrasies of the treatment sample, challenging rep-
lication efforts. However, the modest number, methodological quality,
and statistical power of existing moderator studies suggests that the
state of the research is too nascent to draw such conclusions.

As we move forward, it will be important to consider how the lack of
consistency has affected the validity of findings to date, and how to im-
prove validity and reliability in future studies. Thus far, no two studies
have explored both the same treatments and the same populations.
Even if this were the case, due to the diversity in definitions and mea-
surement of moderators, we cannot assume that a moderator in one
study is equivalent to the same moderator in another study. Likewise,
we cannot assume that similar treatment conditions across studies are
comparable, or that different treatment conditions are not. Despite
these issues with validity and reliability, the importance of uncovering
treatment moderators to develop personalized treatment for anxiety
disorders, along with the consistent moderator findings observed in
limited areas, supports our view that such efforts are worthwhile.

4.3. Methodological limitations

In addition to the aforementioned challenges, the anxiety disorder
moderator literature is often beset by statistical and sample size

limitations that compromise hypothesis testing, interpretation, and rep-
lication efforts. The statistical and methodological limitations of the
anxiety disorder treatment moderator literature are worth noting, be-
cause they inform this review and the future directions proposed next.
First, a striking number of statistical moderation tests were extremely
difficult to decipher due to minimally reported or missing statistical re-
sults. As the superscripts in Table 1 note, even those papers that report
statistics for moderators often did so in an incomplete or inconsistent
manner from one putative moderator to the next, or describe findings
without providing the statistics to back them up.

Second and relatedly, as evident in Fig. 3, the methodological quality
and sample sizes of the 24 reviewed studies varied widely. If sample size
is also considered, only one study garnered both the highest statistical
rating and had relatively robust samples sizes. Nearly one-third (7/24)
of studies did not follow up significant moderator by treatment condi-
tion interaction findings with any post-hoc tests that explored the na-
ture of the interaction. Some examined interactions within subgroups
of the moderator rather than within the entire sample. Although this
is a statistically adequate way to examine the nature of the interaction,
it is often significantly underpowered due to the small sample sizes
within each subgroup selected for a post-hoc test. Because the modera-
tor analyses generally represented secondary or exploratory analyses,
they were often too underpowered to detect anything beyond a large
or very large effect. Underpowered analyses become still more under-
powered when subgroups are used for post hoc testing. In sum, treat-
ment moderation tests were dramatically underpowered and rarely
reflected the recommended large sample sizes often required to detect
moderation (see McClelland & Judd, 1993). Despite the fact that p-
values are affected by sample size, the majority of studies relied solely
on p-values and failed to report effect sizes, which would also negatively
impact their ability to detect smaller effects.

Detection of effects was also likely limited by the relatively homog-
enous samples used, which minimized the total amount of variability.
For example, many studies excluded participants with severe depres-
sion or comorbidities such as bipolar disorder or substance use disor-
ders, thus limiting the conclusions that could be drawn about therapy
performance across the full range of patients. Few to no patients scoring
at the upper limits on some putative moderators likely limited statistical
power for testing moderation (see McClelland & Judd, 1993). Beyond
basic methodological concerns, as noted, very few tested for non-
linear relationships, likely limiting the detection of effects.

Finally, no studies tested moderators a priori by assigning partici-
pants to groups after assessing the moderator of interest, thereby pre-
cluding conclusions about causal effects or about the clinical
significance of a statistically significant result.

Total Studies

n=24
Score of 5-6 for Score of 3-4 for
sample size statistical quality
Large Sample High Statistical
Size Quality
n=4 n=15

Studies meeting
both criteria

Large Size and
High Quality
n=1

Fig. 3. Statistical quality and power of extant moderator studies.
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In addition, we note limitations of the current review. The nascent
state of the anxiety disorder treatment moderation literature precluded
a quantified meta-analysis (see Methods); we thus were limited to a
qualitative content review and quantitative methodological ratings.
We had originally hoped to synthesize the literature and provide direct
recommendations for clinical practice, but the state of the literature re-
mains too nascent and inconsistent to realize this more ambitious aim.
Finally, we were limited to articles written in English, and although
we conducted a systematic search in multiple databases, it remains pos-
sible that we overlooked studies.

4.4. Recommendations for future directions

The goal of this line of research is to be able to inform clinicians
about how to match patients to treatments that will be most effective
for each person. To achieve this aim, the methodological quality and
consistency of moderator research must improve. Gleaning lessons
from our review of the extant literature, we thus propose recommenda-
tions for future moderator studies to help advance this important re-
search. Specifically, we recommend that:

1. All studies comparing two different treatments for anxiety disorders

should conduct at least basic moderation analyses if sufficient power
exists to detect at least medium to large moderator effects. Most
anxiety disorder treatment studies to date have investigated only
treatment outcomes or at most, treatment predictors. Prior to exam-
ining treatment predictors, studies should first examine treatment
moderators. Only if moderator findings are null should baseline vari-
ables then be tested as predictors. A habit of examining moderators
first, prior to (or at least concurrently with) examining predictors
and reporting all findings (both null and significant) will dramatical-
ly increase the number of papers that inform the personalized treat-
ment of anxiety disorders.
In addition to conducting moderator analyses on any sufficiently
powered study that compares two or more treatments, designing
studies whose primary aim is to investigate or replicate treatment
moderators is essential to the development of this field. Studies de-
signed with tests of moderation as the primary aim would avoid
many of the methodological problems and limitations that are ubiq-
uitous in the extant literature.

2. Putative moderators should be tested for quadratic (non-linear)
relationships with outcomes in addition to linear relationships
(see Wolitzky-Taylor et al., 2012). If quadratic effects are non-
significant, linear effects alone should be assessed. The few stud-
ies that examined quadratic moderator by condition interactions
reported that multiple moderator findings were characterized by
a quadratic effect (Arch & Ayers, 2013; Craske et al., 2014;
Wolitzky-Taylor et al., 2012). The implicit assumption that base-
line variables relate to outcomes in a strictly linear manner is
one possible reason why significant moderator findings and repli-
cation efforts continue to elude researchers.

3. Moderator statistical analyses, both null and significant findings,
should be explained and reported as visibly and in as much detail
as possible. In many papers, we found it difficult to ascertain the
nature of the analyses that were conducted and whether they
met the criteria for treatment moderation. Additionally, at times
putative moderators were presented in the methods or discussion
section but were not reported in the results section, rendering un-
clear whether they were tested as moderators but were non-
significant, or whether they were tested as moderators at all. Con-
sistent null findings, particularly from well-powered studies, have
important clinical implications and also demonstrate honesty in
research reporting. In sum, all moderator findings should be clear-
ly and carefully reported.

In addition, both effect sizes and p-values should be reported.
Particularly in the case of underpowered studies, interpreting p-

values alone is often insufficient to detect smaller, but potentially
important, effects. Multiple independent findings of non-
significant p-values with positive effect sizes could point towards
a meaningful, small to moderate effect that would otherwise have
been overlooked.

. When choosing which moderators to test, we recommend first

considering what has already been tested. Including valid base-
line measures that have been examined within previous modera-
tor studies strongly facilitates replication efforts. Standardizing
and clarifying the operational definitions of the most commonly
tested moderators (e.g., testing “DSM-5 comorbid mood disorders
defined as major depressive disorder and dysthymia” rather than
“comorbidity” as a moderator) would also facilitate replication ef-
forts and enhance consistency across studies.

. To limit Type I error, following Kraemer et al. (2006) we suggest

that studies should limit moderator tests to sociodemographic
variables and a limited number of a priori selected clinical charac-
teristics of interest. Several additional points regarding modera-
tor selection are worth considering. First, it can be helpful to
note whether putative moderators are associated with underlying
theories of the therapies being tested or are atheoretical in nature.
Both theory-driven (e.g., degree of maladaptive beliefs in tradi-
tional CBT) and atheoretical (education, sex) moderators can be
appropriate. Noting a priori moderator hypotheses clearly (for
theory-driven moderators) or the lack thereof (for exploratory
and atheoretical moderators) helps to guide the interpretation
of moderator findings. Although both theory-driven and atheo-
retical moderators are important to explore, testing theory-
driven moderators, particularly when comparing two treatments
hypothesized to work through different mechanisms, is particu-
larly informative. Second, to inform the current emphasis on
transdiagnostic approaches and NIMH's Research Domain Criteria
(RDoC), we also recommend selecting putative moderators that
are applicable across multiple disorders (e.g., comorbid mood dis-
orders) as an equal priority to disorder-specific ones (e.g., beliefs
regarding the physiological consequences of panic attacks).
Broader moderators may translate more readily into clinical prac-
tice. Third, physiological or biological moderation tests were scant
and represent an important area for future inquiry. This area
would benefit from theoretical and empirical work that guides
predictions about which biological factors could be expected to
moderate anxiety disorder treatment outcomes, why, and how.

. Future researchers should consider using recently proposed sta-

tistical approaches that compare and combine multiple modera-
tors in a manner that better facilitates treatment matching, such
as Kraemer's (2013) recently proposed approach to developing
composite moderators. In addition, after identifying specific
treatment moderators based on methods proposed here, future
studies should more definitively assess the clinical utility of such
moderators. This could be achieved by assessing moderators at
baseline and subsequently assigning patients to treatment based
on the results of this assessment. Assigning participants to treat-
ments based on moderator assessment could be used in at least
two important ways: a) to ensure similar distributions of the
moderator in each group; and b) to test whether assigning clients
to a specific treatment based on their level of the moderator
makes a difference in clinical practice.

. Finally, this represents a list of recommendations for future

studies, rather than as a methodological “how-to” guide for
conducting moderator analyses (see Kraemer et al., 2002, for an
excellent guide to conducting moderator analyses). Nonetheless,
given the observed confusion on this point, we provide a brief
outline of the statistical steps for conducting a basic treatment
moderator analysis:
a. The first step is to conduct a moderator by condition interaction
test (see Baron & Kenny, 1986; Kraemer et al., 2002). We identified
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multiple papers purporting to investigate treatment moderation
that investigated purported moderators only within each treat-
ment condition and never compared across treatment conditions
(e.g., Brody et al., 1998; Cottraux et al., 1990; Hoexter et al.,
2013; Nordgreen et al., 2012). Limiting analyses to a single treat-
ment condition is sufficient to conclude within-group prediction,
but not treatment moderation.

b. Following the initial interaction test, the next step is to conduct
between-group (often post hoc) tests of simple effects at different
points along the moderator (e.g., at the mean, at 1 SD above and
below the mean for a continuous moderator or at each level of a
categorical moderator; see Aiken & West, 1991 and Holmbeck,
2002). This allows researchers to explore the nature of the interac-
tion. This analysis is best conducted, whenever possible, using
methods that allow for use of all of the data (such as hierarchical
linear modeling in instances of three or more assessment points),
thereby maximizing statistical power. This step is essential to
elucidate if and how the interaction is meaningful for a given treat-
ment comparison.

¢. Although within-group post hoc tests of simple effects are not nec-
essary to assess moderation, which is at essence a between-groups
assessment, we recommend them because they can provide useful
prognostic information.

5. Conclusion

Although there has been growing interest in the identification of
treatment moderators, relatively few studies have examined modera-
tors of CBT treatment for adult anxiety disorders. The majority of
these studies have methodological or sample size limitations, demon-
strating the need for future methodological improvements and larger
sample sizes. Despite this, some findings (albeit in need of replication)
are beginning to emerge. To continue working towards the goal of
personalized treatment of anxiety disorders, we must prioritize the
identification and characterization of treatment moderators using the
best methods available.

Supplementary data to this article can be found online at http://dx.
doi.org/10.1016/j.cpr.2015.02.004.
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