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Transdiagnostic cognitive-behavioral treatments (CBT) for
anxiety disorders have been gaining increased attention and
empirical study in recent years. Despite this, all of the
research on transdiagnostic anxiety treatments to date have
either not used a control condition, or have relied on notreatment or delayed-treatment controls, thus limiting
inferences about comparative efficacy. The current study
was a randomized clinical trial examining the efficacy of a
12-week transdiagnostic cognitive-behavioral group treatment in comparison to a 12-week comprehensive relaxation
training program. Results from 87 treatment initiators
suggested significant and statistically equivalent/noninferior
outcomes across conditions, although relaxation was
associated with a greater rate of dropout despite no
differences in treatment credibility. No evidence was found
for any differential effects of transdiagnostic CBT for any
primary or comorbid diagnoses.

Keywords: transdiagnostic; unified; relaxation; CBT; anxiety
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THE RELEASE OF DSM-III in 1980 (American Psychiatric
Association, 1980) with its increased diagnostic
classification yielded a new era of increasingly
focused psychosocial and pharmacological treatment
models designed to specifically target the individual
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diagnoses. This has been particularly notable within
the domain of anxiety disorders, as DSM-III expanded the classification structure from three anxietyrelated neuroses to nine distinct diagnoses. Subsequent revisions (American Psychiatric Association,
1987, 1994) have revised and expanded the specificity of the diagnostic system such that there are 12
anxiety disorder diagnoses and over 25 subtypes and
specified categories. Treatments designed specifically
for these diagnoses (e.g., Andrews, Crino, Hunt,
Lampe, & Page, 1994; Craske, Antony, & Barlow,
1997; Craske & Barlow, 2006; Craske, Barlow,
& Zinbarg, 1992; Foa & Kozak, 1997; Hope,
Heimberg, Juster, & Turk, 2000; Resick & Schnicke,
1993), particularly cognitive-behavioral treatments
(CBTs), arose quickly and are currently seen as the
most efficacious and effective interventions for these
diagnoses (Hofmann & Smits, 2008; Norton &
Price, 2007).
Although the efficacy of these diagnosis-specific
anxiety treatments is very well established (e.g.,
Norton & Price, 2007), concerns have been raised
about whether the increase in anxiety disorder
diagnoses has led to more efficacious treatments
tailored or delivered to specific diagnoses. Indeed,
Tyrer et al. (1988) critiqued the diagnostic system
by showing that identical pharmacological and
CBTs did not differentially impact patients with
varied DSM-III anxiety disorder diagnoses. Subsequently, several researchers and teams have generated an impressive body of genetic (Jang, 2005),
etiological (Chorpita & Barlow, 1998; Clark &
Watson, 1991), comorbidity (Brown, Campbell,
Lehman, Grisham, & Mancill, 2001), and treatment (Borkovec, Abel, & Newman, 1995; Brown,
Antony, & Barlow, 1995) evidence suggesting that
anxiety disorders either share a common underlying
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element or are superficially different manifestations
of the same pathology; that is, fears of contamination and arachnids are both simply fears, and their
corresponding behavioral manifestations (washing
vs. escape) are stimulus-appropriate approaches to
minimize or negate the perceived threat (for reviews, see Moses & Barlow, 2006; Norton, 2006).
From this conceptualization, several independent
laboratories have begun to develop transdiagnostic,
unified, or broad-spectrum interventions designed to
tailor treatment to the alleged core pathology underlying anxiety disorder while dismissing the necessity
of specific diagnostic categories (e.g., Erickson,
2003; Erickson, Janeck, & Tallman, 2007; Norton,
2008; Norton, Hayes, & Hope, 2004; Norton
& Hope, 2005; Lumpkin, Silverman, Weems,
Markham, & Kurtines, 2002; Schmidt, Buckner,
Pusser, Woolaway-Bickel, & Preston, this issue).
While similar to diagnosis-specific CBT for anxiety
disorders in content and presumed mechanism of
action, transdiagnostic CBT programs differ from
diagnosis-specific CBT in their delivery; that is, CBT
protocols that can be delivered to individuals or
groups experiencing a range of anxiety presentations.
Indeed, within the child anxiety literature, CBT
protocols that are not bound to specific diagnoses
have been commonplace for decades (e.g., Kendall,
1990). Among the most empirically evaluated of the
adult transdiagnostic CBT protocols was developed
by Norton and Hope (2002). Norton and Hope
(2005) published the first randomized controlled
trial of a 12-week transdiagnostic group treatment
and found that, compared to wait-list controls
(n = 11), clients receiving treatment (n = 12) improved
significantly. Roughly 67% of those receiving
treatment, as compared to none of the wait-list
controls, showed a reduction in diagnostic severity to
subclinical levels, and significant improvement was
also noted on several indices of anxiety. Unfortunately, the small sample size of this study (n = 23)
precluded analyses of outcome by diagnosis. In a
secondary analysis of the treatment data, Norton
et al. (2004) also noted significant decreases in
depressive symptoms and the diagnostic severity of
depressive disorders among those receiving treatment. Recently, Norton (2008) reported the results
of an open trial of the transdiagnostic group CBT
using mixed-effects regression modeling of sessionby-session anxiety data from 52 participants with an
anxiety disorder (predominantly panic disorder
[42.3%] and social phobia [48.1%]). Results indicated that participants tended to improve over
treatment, with no differential outcome for any primary or comorbid diagnoses. Effect sizes were very
high (d = 1.68) and comparable to average treatment effects reported in meta-analyses of diagnosis-

specific CBT for the anxiety diagnoses (see Hofmann
& Smits, 2008; Norton & Price, 2007).
In addition, other research centers have begun to
develop and empirically evaluate the efficacy of
independent group and individual transdiagnostic
treatments. Erickson (2003), for example, reported
the results of an uncontrolled trial of a transdiagnostic group CBT program for 70 individuals with
an anxiety disorder diagnosis. His results suggested
significant decreases in self-reported anxiety and
depression among clients completing the 11-week
treatment. Further, 6-month follow-up data from
16 participants suggested maintenance of treatment
gains. No analyses of outcome by diagnosis were
conducted. Erickson et al. (2007) then randomized
152 patients to either an 11-week group CBT program or a delayed treatment control condition. The
immediate treatment group improved more than the
delayed treatment controls. When diagnostic categories were examined separately, however, only
patients with primary panic disorder showed
greater improvement than controls, possibly due
to the reduced sample sizes of these subgroup analyses. Lumpkin et al. (2002) reported similar treatment effects following a 12-week transdiagnostic
individual treatment with anxious youths. Multiple
baseline results suggested notable reductions on
measures of anxiety occurring during treatment
after stable baseline periods. As well, treatment
gains were maintained at 6 and 12 months. Again,
no analyses by diagnosis were conducted.
In the outcome trial using the highest standard of
comparison to date, McEvoy and Nathan (2007)
utilized a benchmarking strategy—comparing observed effect sizes to those obtained from methodologically similar studies—to compare the efficacy
of their transdiagnostic CBT intervention for
anxiety and depression to similar published efficacy
trials. Data from 143 participants attending at least
three sessions (30 with anxiety disorders, 38 with
depressive disorders, 75 with comorbid anxiety and
depressive disorders) indicated treatment effect
sizes, reliable change indices, and clinically significant change indices that were highly similar to
those obtained in methodologically similar diagnosis-specific treatment studies for major depressive
disorder or specific anxiety disorder diagnoses.
Overall, the published and unpublished data
reported thus far converge on the conclusion that
participants undertaking transdiagnostic treatment
programs for anxiety disorders show significant
improvement, and that such change is greater than
that experienced by control participants not receiving treatment (see McEvoy, Nathan, & Norton,
2009). Indeed, Norton and Philipp (2008) reported
a meta-analysis on the efficacy of transdiagnostic
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anxiety treatments, and noted a strong average treatment effect (d = 1.29) across studies. What is much
less well established, however, is the comparative
efficacy of transdiagnostic anxiety treatments with
other established treatment models. As noted earlier,
McEvoy and Nathan (2007) utilized a benchmarking
strategy to suggest that their treatment protocol
yielded similar change as do diagnosis-specific
CBT, while Norton and Philipp (2008) reported
meta-analytic results suggesting that effect sizes from
transdiagnostic treatments were similar to those
reported in meta-analyses of diagnosis-specific CBT
for anxiety (e.g., Norton & Price, 2007). Unfortunately, none of the studies of transdiagnostic anxiety
treatment efficacy have employed an active treatment
comparison condition, thereby limiting the extent to
which equivalence or noninferiority of the transdiagnostic treatments can be established.
In attempting to evaluate the comparative efficacy of transdiagnostic CBT, two avenues are
apparent. First, the transdiagnostic treatment can
be compared directly to diagnosis-specific CBT
conditions. Such a comparative outcomes trial (at
least one is currently underway) would require
extensive sample sizes to ensure adequate statistical
power and representation of all diagnoses in both
the transdiagnostic and diagnosis-specific conditions. Second, a randomized clinical trial could
compare the efficacy of transdiagnostic CBT to
another form of transdiagnostic treatment such as a
comprehensive applied relaxation training program
(RLX). The current paper describes an outcome
trial adopting this latter approach.
RLX-based treatments appear to be losing popularity as stand-alone treatment programs for
anxiety disorders. This may be a function of data
suggesting that relaxation components, as part of a
larger treatment package, have not shown incremental benefit over exposure and cognitive therapy
components (e.g., Borkovec, Newman, Pincus, &
Lytle, 2002; Craske, Rowe, Lewin, & NoriegaDimitri, 1997; de Ruiter, Ryken, Garssen, &
Kraaimaat, 1989; Foa et al., 1999). Indeed, Schmidt
et al. (2000) reported evidence that one relaxation
skill, breathing retraining, may in fact attenuate
treatment response for panickers undergoing panic
control therapy. However, full RLXs, as opposed to
brief relaxation components in larger CBT models,
have shown strong and generally comparable
efficacy to CBT approaches.
Using a sample of 64 patients with panic disorder
randomized to either relaxation therapy, cognitive
therapy, or minimal contact, Beck, Stanley, Baldwin,
Deagle, and Averill (1994) reported few differences
in panic frequency, panic-free status, and Hamilton
Anxiety and Depression Scale scores between those
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receiving RLX or CBT. Similar evidence of equivalence has been reported by Öst and Westling (1995)
and Öst, Westling, and Hellström (1993) for panic
disorder, although Clark et al. (1994) found evidence
that cognitive therapy was superior to applied
relaxation and imipramine, which showed no
difference from each other and were both superior
to a wait-list control condition. In a meta-analysis of
five studies comparing CBT and RLX for panic
disorder, Siev and Chambless (2007) concluded a
superiority of CBT, although this result may have
been skewed by aforementioned Clark et al. (1994)
results that showed standardized mean difference
effect sizes over three times higher than in any of the
four other comparative outcome trials of CBT and
RLX for panic disorder. Borkovec and Costello
(1993) and Arntz (2003) suggest similar efficacy
between CBT and RLX for generalized anxiety
disorder (GAD), a conclusion supported by the Siev
and Chambless (2007) meta-analysis. WolitzkyTaylor, Horowitz, Powers, and Telch (2008) provided evidence that relaxation may be efficacious,
albeit not as efficacious as exposure-based treatments, for specific phobias. RLX has not shown
equivalent efficacy with cognitive therapy or exposure therapy for obsessive–compulsive disorder
(OCD; Griest et al., 2002) and the data are equivocal
but not promising for PTSD (Marks, Lovell,
Noshirvani, Livanou, & Thrasher, 1998). Few trials
have examined RLX for social anxiety disorder,
although Jerremalm, Jansson, and Öst (1986) did
find evidence for similar outcomes among social
phobics treated with applied relaxation and a
rudimentary cognitive therapy. Fedoroff and Taylor
(2001) reported meta-analytic results suggesting
that applied relaxation was inferior to cognitive
and/or behavioral techniques among clients with
social phobia.
Across these aforementioned studies, however, it
should be noted that the definitions and dosages of
relaxation therapy varied considerably, from weekly in-session practice and twice-daily homework
practice (e.g., Beck et al., 1994) to listening to
audiotapes and once-daily homework practice (e.g.,
Marks et al., 1998), thereby limiting the conclusions that can be drawn. In the Norton and Price
(2007) meta-analysis, RLX conditions did not show
differential efficacy from CBT conditions, with the
possible exception of RLX for OCD wherein a
trend toward superiority of CBT was observed.
Only one trial of RLX for OCD, and no trials of
RLX for social phobia, met criteria for inclusion in
the meta-analysis.
The primary aim of the current study was therefore
to further add to the growing evidence base underlying transdiagnostic treatments by investigating the
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efficacy of a transdiagnostic anxiety treatment by
comparison to a 12-week comprehensive RLX
treatment program using a treatment equivalence/noninferiority methodology (see Piaggio, Elbourne,
Altman, Pocock, & Evans, 2006). Secondary aims
were to compare treatment conditions on treatment
credibility and acceptability, and to further compare
transdiagnostic CBT effects across diagnoses to
examine for possible differential efficacy by diagnosis. It was hypothesized that participants would show
a significant reduction in anxiety over the course of
treatment, and that CBT would demonstrate treatment equivalence/noninferiority with RLX. It was
also hypothesized that, consistent with Norton
(2008), no differences in outcome would be observed
by primary or secondary diagnosis.

Method
participants
Participants were drawn from 154 individuals
contacting the University of Houston Anxiety
Disorder Clinic between October 2006 and April
2009 for possible treatment services. Participants
were recruited for participation via advertisements
and articles in local and neighborhood newspapers,
referrals from health and mental health professions,
and public service media announcements. The
following criteria were established for inclusion in
the study: (a) age 18 or older; (b) principal DSM-IV
diagnosis of any anxiety disorder; (c) adequate
proficiency in English; (d) no evidence of dementia
or other neurocognitive conditions that would impair
ability to provide informed consent or participate in
treatment; (e) absence of serious suicidality, substance use disorder, or other conditions that would
require immediate intervention; and (f) willingness to
be randomized to group CBT or RLX conditions. Figure 1 presents the CONSORT flowchart
of patient disposition: 6 individuals contacting the
clinic did not meet study eligibility, 27 declined participation and were either seen individually or
referred for other services, and 34 were lost to further
contact (i.e., did not present for or complete
pretreatment assessment). This left a randomization
sample of 87, with 1 participant in each condition not
presenting for any services, and 4 participants in the
CBT condition and 1 in the RLX condition only
presenting for a single session (yielding insufficient
data for analysis).
The randomized initiator sample of consisted of 33
men and 54 women, and was somewhat racially
diverse (58.6% Caucasian, 21.8% Hispanic/Latino/
Latina, 9.2% African American, 4.6% Asian American, and 5.7% other or mixed). The sample ranged
in age from 18 to 62 years old, with a mean of 32.98
(SD = 10.73). Most were single (48.3%) or married

(35.6%), and were fairly well educated (36.4% some
undergraduate, 24.1% Bachelor's degree or equivalent, 8.0% some professional/graduate school,
11.5% graduate/professional degree).
Participants were randomly assigned by the investigator to treatment condition on a 2:1 (CBT:
RLX) ratio blocked by primary diagnosis. The imbalanced randomization schedule was conducted to
ensure that a sufficient number of participants were
in the transdiagnostic treatment condition to permit
analyses of CBT outcome by diagnosis. When a
sufficient number (e.g., six) of participants had
completed the assessments and been randomized to
either CBT or RLX, they were assigned to begin
group sessions together. In some cases, groups were
overloaded or started with fewer than six participants due to variations in patient flow (i.e., being
unwilling to delay treatment further if no further
intakes were scheduled). In all, clients from 12 CBT
(n = 65) and 6 RLX (n = 22) groups participated in
the current study. Assessors at pre- and posttreatment were blind to randomly assigned treatment
condition.

measures
All participants received a structured diagnostic
assessment at intake, the Anxiety Disorders Interview Schedule for DSM-IV (ADIS-IV; Brown, Di
Nardo, & Barlow, 1994) and clinician severity
ratings for each diagnosis (CSR), and completed
one self-report measure, the State-Trait Anxiety
Inventory-State Version (STAI; Spielberger, 1983)
immediately prior to the beginning of each session.
Additionally, participants completed several selfreport anxiety measures at pre-, mid- (week 6), and
posttreatment.
Anxiety Disorders Interview Schedule for DSM-IV
The ADIS-IV (Brown et al., 1994) is a semistructured diagnostic interview designed to assess the
presence, nature, and severity of DSM-IV anxiety,
mood, and somatoform disorders, as well as
previous mental health history. The interview also
contains a brief screen for psychotic symptoms and
alcohol or substance abuse. All ADIS-IV interviewers, advanced doctoral students, were trained
to reliability standards by observing an interview
conducted by an experienced interviewer then
conducting at least three interviews under observation. A reliable match involved matching the
experienced interviewer on diagnoses and matching
the CSR (see below) within 1 point for the primary
diagnosis. A recent large-scale analysis of the ADISIV offers strong support for the reliability of
diagnoses using the ADIS-IV (Brown, Di Nardo,
Lehman, & Campbell, 2001).
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CONSORT flowchart of patient disposition.

CSRs, a component of the ADIS-IV, are subjective ratings applied by diagnosticians to quantify
the degree of severity for each disorder diagnosis
within the ADIS-IV. CSRs range from 0 (not at all
severe) to 8 (extremely severe/distressing). A CSR of
4 (moderate impairment) is generally considered the
cutoff for a disorder of clinical significance (e.g.,
Heimberg et al., 1990). Diagnosticians also completed the Global Impressions (CGI; National
Institute of Mental Health, 1985) scale, a clinician-rated measure of overall severity and therapeutic improvement.
Graduate therapists blind to treatment condition
assessed reliability of the ADIS-IV diagnoses. The
reliability therapists observed and coded DVDs of a
random subset of diagnostic interviews. A reliable
match involved matching the experienced interviewer on the same primary and comorbid diagnoses and matching the CSR within 1 point for the
primary diagnosis. Analyses indicated that diagnostic agreement was very high (86% agreement).
State-Trait Anxiety Inventory-State Version
The state form of the STAI (Spielberger, Gorsuch,
Luschene, Vagg, & Jacobs, 1993) is a 20-item mea-

sure designed to assess state anxiety. STAI items are
scored on 1 (not at all) to 4 (very much so) scales of
how much each statement indicates how the participant feels at that moment, with a total score
ranging from 20 to 80. The psychometric properties
of the STAI-S are strong across multiple populations
(Spielberger et al., 1993) with anxiety disorder
sample means ranging from 44 to 61 (see Antony,
Orsillo, & Roemer, 2001). The measure has
demonstrated sensitivity to treatment effects (e.g.,
Fisher & Durham, 1999). At the initial time point
(Session 1), the STAI was highly internally consistent
in this sample (α = .95). The STAI was administered
immediately prior to each treatment session.
Self-Report Outcome Measures
At pre-, mid- (week 6), and posttreatment assessment points participants completed a battery of selfreport questionnaires, including the Anxiety Disorder Diagnostic Questionnaire (ADDQ; Norton &
Robinson, 2010; pretreatment α = .79), Beck Anxiety Inventory (BAI; Beck, Epstein, Brown, & Steer,
1988; pretreatment α = .93), Panic Disorder Severity
Scale (PDSS; Shear et al., 1997; pretreatment
α = .89), Social Phobia Diagnostic Questionnaire
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(SPDQ; Newman, Kachin, Zuellig, Constantino, &
Cashman, 2003; pretreatment α = .98), and Generalized Anxiety Disorder Questionnaire for DSM-IV
(GAD-Q-IV; Roemer, Borkovec, Posa, & Borkovec,
1995; pretreatment α = .82). All of these measures
have demonstrated excellent reliability and validity,
and have sensitivity to clinical change in CBT trials.
Treatment Credibility Measure
Treatment credibility was assessed using the Borkovec
and Nau (1972) four-item measure of treatment
rationale credibility. This measure has been used in
several anxiety treatment outcome trials to assess the
credibility of comparison conditions and psychological placebo conditions (Butler, Cullington, Munby,
Amies, & Gelder, 1984; Heimberg et al., 1990).

procedure
Assessment and treatment were conducted at the
University of Houston Anxiety Disorder Clinic. All
methods and procedures were reviewed by the
Institutional Review Board of the University of
Houston. All potential participants underwent a
brief telephone screen to provide initial evidence of
suitability for the study. Potential participants who
appeared to be eligible for participation were
scheduled for the structured diagnostic evaluation
and given the self-report questionnaires to complete. Following the evaluation, participants eligible
for participation were randomly assigned to either a
group CBT condition or a group RLX condition.
The study was reviewed by the University of
Houston Institutional Review Board, and informed
consent was obtained from all participants.
Treatment Protocols and Therapists
Treatment in the transdiagnostic CBT condition
consisted of 12 weekly 2-hour sessions following a
manualized treatment protocol (Norton & Hope,
2002; for a description and group case example, see
Norton & Hope, 2008). This protocol deemphasizes diagnostic labels, and focuses instead on
challenging and confronting feared stimuli regardless of their specific nature. Indeed, clients are
encouraged to conceptualize their own network of
fears, and those of the others in the group, as “an
excessive or irrational fear of [blank]” rather than
as, for example, “panic disorder with comorbid
OCD.”
Over the first nine sessions of treatment, three
core ingredients of CBT were utilized: psychoeducation and self-monitoring, cognitive restructuring,
and exposure to feared stimuli. Although the
composition of the groups differs from diagnosisspecific CBT, and the protocol adopts a more individualized case formulation stance (e.g., Persons &

Tompkins, 1997), the mechanisms of action are
similar to those of diagnosis-specific CBT protocols. Psychoeducation focuses on the nature of
anxiety and anxiety disorders, and the components
of treatment and their purpose. During the first
session, the concept of a fear-avoidance hierarchy is
discussed, and each client develops a hierarchy with
assistance from the therapists. Cognitive restructuring emphasizes identifying fear-related automatic
thoughts and challenging evidence of catastrophic
thinking and overestimating probabilities of negative outcomes. Exposure, which is conducted in
vivo or through role-played, imaginal, or interoceptive methods depending on client needs and the
nature of the feared stimuli, is conducted in session
and assigned as part of weekly homework exercises.
During the final sessions, the focus shifts from the
presenting fear to the underlying perceptions of
uncontrollability, unpredictability, and threat. This
phase of treatment utilizes cognitive techniques to
identify and challenge core beliefs regarding threat,
negativity, and personal control over events.
Treatment in the RLX condition was developed
based on the relaxation protocol developed by
Bernstein and Borkovec (1973) and the Changeways Relaxation program of Paterson (1997). RLX
was framed within the Educational-Supportive
treatment manual developed by Zollo, Dodge,
Kennedy, Heimberg, and Becker (unpublished)
and used as a credible attention-placebo condition
by Heimberg et al. (1990) to add nonspecific
therapy elements beyond the simple application of
the RLX exercises. The Educational-Supportive
manual was modified to reduce the specific focus
on social anxiety, and was selected because it has no
CBT elements. In each session, a topic relevant to
anxiety disorder was discussed and applied to each
client's fears (e.g., physiological factors in anxiety)
after which RLX commenced. Relaxation began
with a 12 group-progressive muscle relaxation
script that was practiced in session and assigned
for homework at least once daily. Participants were
given an audio CD containing a professional
narration of the relaxation scripts. 1 During subsequent sessions, the number of muscle groups was
decreased (eight muscle groups, four muscle
groups, and then full-body cue-controlled relaxation) and similar audio CDs were provided for
homework practice. Subsequent sessions utilized
passive muscle relaxation (long form then short

1
The author would like to acknowledge the assistance of the
University of Houston Moores School of Music, bass-baritone
Timothy Jones, DMA, and Reynaldo Ochoa, DMA, in producing
the relaxation CD used in this study.
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form), guided imagery relaxation, and four-stage
breathing retraining. As with the CBT condition,
RLX consisted of 12 weekly 2-hour sessions.
Therapists in this trial were doctoral-level graduate students under the supervision of the study
author, a Ph.D.-level clinical psychologist. All therapists were trained in the treatment protocols
through video observation of previous groups,
and were then paired with senior graduate student
co-therapists who had previously delivered the
treatment. The study author directly observed all
sessions for supervision purposes and to ensure
treatment fidelity, but did not conduct any assessment or treatment.

data analysis
Treatment equivalence/noninferiority methodologies differ from traditional null hypothesis significance testing approaches in that not significantly
different is not synonymous with equivalent. Many
factors, including sample size, alpha corrections,
and within-group variability, could influence
whether or not the null hypothesis was retained
despite potentially clinically significant differences
in outcome. Equivalence/noninferiority models set
a “prestated margin of noninferiority (Δ)” (Piaggio
et al., 2006, p. 1153) to determine a maximum
difference in outcomes that would be considered as
not clinically significant. Mean differences, and
95% confidence intervals (95% CI) around those
means, are then utilized to identify whether mean
differences in outcomes suggest superiority, noninferiority, inconclusive results, or clear inferiority
(see Piaggio et al., 2006, and Wiens, 2002, for more
thorough discussions). In setting Δ, a meta-analysis
of cognitive-behavioral therapy for anxiety disorders was consulted. Norton and Price (2007) estimated a mean effect of RLX treatments of d = 1.60,
SD = 1.14, yielding a 95% CI of ± 0.69 or approximately 0.6 SD. Δ was therefore set at 0.6 SD above
the RLX mean for each analysis.
To fully utilize the entire sample of treatment
initiators, session-by-session STAI measures were
examined using mixed-effect regression modeling
(MRM). MRM can be conceptualized as an extension of linear regression, but with the incorporation of individual-level effects in addition to
group-level effects. In essence, individual regression
lines are modeled for each participant, such that
their severity and change can be expressed as a
combination of individual intercept and slope
parameters, thereby providing estimates of both
the intercept and slope of the sample as well as
estimates of the average deviations of individual
participants from these intercepts and slopes.
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Individual data are nested within treatment groups
to partial out group-level effects. Missing data are
ignored, as the individual regression lines are fitted
to the available longitudinal data, assuming at least
two time points are available (for an accessible
introduction see Hedeker, 2004). All participants
attending at least two sessions were included in the
sample. Noninferiority analyses were conducted to
examine whether both the CBT mean slope and
session 12 intercept (and 95% CI around each
parameter) differ by more than 0.6 SD from that of
the RLX condition.
Analysis of therapist and patient ratings of
anxiety was conducted using analysis of variance,
as opposed to an MRM model, as nested group
correlations were small and the design effects (1.01
to 1.31) were well below the 2.0 threshold reported
by Muthén and Satorra (1995) as indicative of
needing to be modeled. Independent blind assessors
rated both the severity of primary diagnoses (CSR)
and provided an overall assessment of patient
severity (CGI), while clients completed a battery
of self-report questionnaires. Variables were analyzed using between-groups ANOVAs (RLX vs.
CBT) with pretreatment scores as covariates. Mean
differences and 95% CI were then examined to see
whether they fell within 0.6 SD of the RLX mean.
Given the high rate of treatment discontinuation, as
well as the fact that most dropouts and some treatment completers did not complete all assessments,
intent-to-treat (ITT) analyses were conducted with
the last data carried forward if no posttreatment
data were available.

Results
preliminary analyses
Of the randomization sample, 37 received a primary
diagnosis of social anxiety disorder, 31 panic disorder with or without agoraphobia, 15 GAD, 2
anxiety disorder not otherwise specified (NOS), and
one each of OCD and specific phobia. Over half
(60.7%) of the sample were given one or more
additional diagnoses, based on lower CSR scores,
including major depressive disorder, dysthymia, or
other depressive mood disorder (n = 28), GAD
(n = 18), social anxiety disorder (n = 11), specific
phobia (n = 8), panic disorder with or without
agoraphobia (n = 8), OCD (n = 7), body dysmorphic
disorder (n = 4), substance abuse (n = 4), PTSD
(n = 2), adjustment disorder (n = 1), and trichotillomania (n = 1). Ignoring the hierarchy of principal
versus comorbid diagnoses, 44.8% of the sample
was diagnosed with panic disorder/agoraphobia,
55.2% with social anxiety disorder, 37.9% with
GAD, 10.3% with a specific phobia, and 9.2%
with OCD. Nearly a third (32.2%) of the sample
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had a comorbid depressive disorder diagnosis.
Primary diagnosis 2 was unrelated to pretreatment
CSRs, F(2, 76) = 0.08, p = .93, and number of sessions
attended, F(5, 81) = 0.83, p = .53.
Treatment Fidelity
A Therapist Adherence Scale (available from the
author) was developed based on a similar scale used
by Ledley et al. (2009). Raters evaluated the extent to
which several therapy components described in the
treatment manual were implemented effectively.
Ratings were performed on 20 randomly selected
video recording sessions. Ratings were made on a 1
to 5 scale, ranging from 1 (ineffective) to 5 (extremely
effective), with ratings of 4 (reasonably effective) or 5
(extremely effective) considered “within protocol.”
Overall, raters judged the therapists to be consistent
with the treatment protocols, achieving an average
rating of 4.81 (SD = 0.23). Furthermore, no single
session was rated out of protocol.
Treatment Credibility
Analysis of the Treatment Credibility Measure suggest that those in the CBT condition (M = 23.55,
SD = 5.44) and those in the RLX condition
(M = 22.56, SD = 4.60) did not differ significantly in
their perceptions of treatment credibility, F(1, 69) =
0.48, p = .49.
Attrition
Clients attended an average of 7.47 sessions
(SD = 3.55), with a median of 9.00 and the modal
number of sessions being 10. A nonsignificant trend
was observed wherein participants in the CBT
condition (M = 7.85, SD = 3.41) attended more
sessions than did participants in the RLX condition
(M = 6.36, SD = 3.81), F(1,85) = 2.93, p = .09. However, when examining rates of dropout, a greater
proportion or participants receiving RLX (57.1%)
than CBT (29.7%) discontinued treatment prematurely, χ 2 (1, n = 85) = 5.14, p = .023.

primary outcomes
Analyses of Session-by-Session Change
To fully utilize the entire sample of treatment
initiators, session-by-session STAI measures were
examined using MRM. Using a restricted maximum
likelihood (REML) estimator, the data were fitted to
a random intercepts and slopes model with sessionby-session STAI scores serving as a time-variant
regressor and condition as a time-invariant factor.
2

Due to the limited representation of primary OCD, anxiety
disorder NOS, PTSD, and specific phobia in the current sample,
only participants with primary diagnoses of panic disorder, social
anxiety disorder, and GAD were compared in these analyses by
diagnosis.

Data were nested within treatment groups to account
for possible intraclass correlations due to nesting
effects. Results indicated that the intercept of the
STAI scores (i.e., prior to Session 1) were within the
clinical range for both treatment conditions (CBT:
maximum likelihood estimate [MLE] = 48.88, Wald
z = 45.00, p b .001; RLX: MLE = 46.30, Wald
z = 40.28, p b .001), and similarly decreasing STAI
scores were observed throughout treatment (CBT:
MLE = −1.12, Wald z = −8.33, p b .001; RLX: MLE =
−1.19, Wald z = −6.70, p b .001). Noninferiority
analyses indicated that the CI around the mean
difference in slopes of STAI scores did not intersect
0.6 SD (Mdiff = −0.015, 95% CI [−0.233, 0.204], –
0.6 SD = −.268), suggesting treatment equivalence.
Clinician Measures
Independent assessors who were blind to treatment
condition rated both the severity of primary
diagnoses (CSR) and provided an overall assessment of patient severity (CGI). Both variables were
analyzed using between-groups (condition) ANOVAs with the respective pretreatment score as a
covariate. For primary diagnosis CSR, no effect of
condition was observed, F(1, 80) = 1.20, p = .28,
partial η 2 = .015. Similarly, when examining overall
CGI severity, no difference by condition was found,
F(1, 67) = 0.51, p = .48, partial η 2 = .008. Noninferiority analyses indicated that the mean differences
between conditions did not exceed Δ of 0.6 for CSR
(Mdiff = 0.199, 95% CI [−0.482, 0.880], –0.6 SD =
−1.275) and CGI scores (Mdiff = 0.239, 95% CI
[−0.434, 0.912], –0.6 SD = −0.954; see Figure 2).
Self-Report Measures
Self-report measures were next analyzed using
between-groups ANOVAs with respective pretreatment variables as covariates. For ITT analyses
carrying last available data forward, no differences by condition were observed on any measure,
F = 0.70 – 2.31, p = .17 – .41, partial η 2 = .012 – 029
(see Table 1). As shown in Figure 2, none of the CIs
around the mean difference intersected Δ of −0.6
SD, indicating treatment equivalence.
Given that ITT analyses can artificially increase
the perception of treatment equivalence/noninferiority, the self-report data were reanalyzed carrying
forward data only if the participant completed the
midtreatment assessment. 3 These analyses (CBT:
n = 41; RLX n = 8) showed no significant differences
in outcome by condition, F b 0.01 – 0.43, p = .51 –
.95, partial η 2 b .001 – .009. Noninferiority analyses revealed that PDSS, SPDQ, and BAI were
3

The midtreatment assessment did not include the ADDQ or
any clinician-rated measures; these measures are, therefore, not
presented.
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FIGURE 2 Mean difference (box) and 95% confidence intervals
(whiskers) for outcome measures using intent-to-treat analyses.
Note. All scores converted to Z distributions. Boxes above 0.00
represent superior mean outcome for CBT, whereas boxes below
0.00 represent poorer mean outcome for CBT.

FIGURE 3 Mean difference (box) and 95% confidence intervals
(whiskers) for outcome measures using partial (midtreatment)
data carried forward analyses. Note. All scores converted to Z
distributions. Boxes above 0.00 represent superior mean outcome
for CBT, whereas boxes below 0.00 represent poorer mean
outcome for CBT.

equivalent across conditions, while GAD-Q scores
yielded inconclusive results as the 95% CI of the
mean difference intersected Δ of −0.6 SD (see
Figure 3).

ANOVA models, primary diagnosis was unrelated
to improvement during CBT across clinician-rated
measures, p N .55, or self-reported measures, p N .07.

transdiagnostic cbt and diagnosis
To test the secondary hypothesis that transdiagnostic CBT would not differentially impact participants
with varied diagnoses, primary diagnosis was
entered into the previous models. As anxiety disorder NOS, specific phobia, and OCD were underrepresented in this sample, the subsequent analyses
were restricted to participants with primary diagnoses of panic disorder, social anxiety disorder, and
GAD. Modeling of STAI scores yielded similar slope
parameters for participants with panic disorder
(MLE = − 1.22, Wald z = − 4.39, p b .001), social
anxiety disorder (MLE = − 1.02, Wald z = −5.44,
p b .001), and GAD (MLE = −1.21, Wald z = −2.59,
p b .001). Constraining slope parameters to be equal
improved overall fit (BICfreely estimated = 3,502.77,
BICinvariant slope = 3,501.27), suggesting that slopes
are invariant across primary diagnoses. Within the

Transdiagnostic models and treatments appear to be
gaining interest for anxiety disorders (Erickson et al.,
2007; Norton, 2008; Schmidt et al., this issue), eating
disorders (Fairburn, Cooper, & Shafran, 2003), and,
more generally, negative affective syndromes (Barlow, Allen, & Choate, 2004; McEvoy & Nathan,
2007). Data published thus far suggests considerable
improvement among those receiving transdiagnostic
CBT for anxiety, and comparisons of effect sizes to
those obtained from other treatment trials suggests
that the improvement is similar to that seen in
diagnosis-specific treatments (McEvoy & Nathan,
2007). Despite this, no published randomized clinical
trials have directly compared the efficacy of transdiagnostic CBT to other established treatment conditions. As a result, the current study was designed to
compare the efficacy of a transdiagnostic CBT treatment for anxiety disorders to a comprehensive RLX
program.
Data were obtained from 87 treatment initiators
randomly assigned to either a transdiagnostic group
CBT or a comprehensive RLX program. The primary
aim of the study was to compare efficacy and,
consistent with hypothesis, results generally converged on the conclusion that transdiagnostic CBT
and RLX showed statistically equivalent and significant efficacy. Evidence of at least equal efficacy was
observed across clinician-rated measures and session-by-session self-report measures, as well as selfreported assessments completed both at pre- and
posttreatment. Computation of an effect size estimate from the session-by-session measures (d = 1.43)
suggests that the transdiagnostic CBT had an effect
that is similar to average effects from diagnosis-

Table 1

Results From the 2 (Time) × 2 (Condition) ITT ANOVAs
Posttreatment Mean (SD)

ANOVA (Condition)

Measure

CBT (n = 65)

RLX (n = 22)

F

p

Partial η2

ADDQ
PDSS
SPDQ
GADQ
BAI

27.07 (1.31)
9.26 (0.57)
14.20 (0.61)
18.46 (0.87)
20.10 (1.42)

31.17
10.80
15.23
20.43
22.94

2.31
1.56
0.70
1.12
0.86

.17
.22
.41
.30
.36

.029
.021
.013
.015
.012

(2.36)
(1.09)
(1.06)
(1.65)
(2.71)

Note. Values represent estimated marginal means after controlling
for pretreatment scores. ADDQ: Anxiety Disorder Diagnostic
Questionnaire; PDSS: Panic Disorder Severity Scale; SPDQ:
Social Phobia Diagnostic Questionnaire; GADQ: Generalized
Anxiety Disorder Questionnaire for DSM-IV; BAI: Beck Anxiety
Inventory.

Discussion
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specific CBT protocols (d = 1.58; Norton & Price,
2007), and consistent with previous trials of this
protocol (Norton, 2008; Norton & Hope, 2005).
A secondary aim of the study was to examine
differential efficacy of the transdiagnostic CBT by
primary and comorbid diagnosis. Consistent with
the hypothesis, no evidence of differential efficacy of
the transdiagnostic CBT intervention was observed
across diagnoses. This lack of differential effects by
diagnosis is consistent with transdiagnostic models
of anxiety (Barlow, 2000; Norton, 2006) and
previous data reported by Norton (2008). The
current study was not designed to compare outcomes in RLX by diagnosis, and was therefore not
powered to evaluate the differential efficacy of RLX.
Together, the results of the study provide additional
support for the efficacy of transdiagnostic anxiety
treatments, as it showed effects at least as strong as
another established treatment model, and demonstrated much lower rates of attrition. Even so,
additional research into the long-term comparative
efficacy at follow-up, as well as the impact of targeting
established risk variables in CBT but not RLX on
relapse and return of fear is necessary. While steps
were taken to maximize the validity of the current
trial, several limitations must be considered. First, no
“attention placebo” condition was implemented. It,
therefore, cannot be ruled out that the equivalence in
outcome between the two treatment conditions arose
due to common factors. Given the high effect sizes,
well-documented superiority of CBT for anxiety
disorders over most other treatment approaches, and
the established efficacy of RLX for many anxiety
disorders, this appears unlikely. Even so, future studies
of transdiagnostic anxiety treatments should consider
the inclusion of an “attention placebo” or “nonspecific” treatment condition to examine the specific
and nonspecific contributions to anxiety reduction.
Second, although clinician-rated measurements
such as the ADIS or CGI are commonly seen as the
gold standard for assessing outcomes, they, like selfreport instruments, are based in part on the client's
description of his or her symptoms and distress.
Behavioral or cognitive assessments, such as a
behavioral approach test or the emotional Stroop
test, respectively, would provide ideal corroborating
evidence. However, given the heterogeneity of
specific fears in transdiagnostic treatments, development of a test that is not differentially sensitive would
be extremely difficult. That is, there is no evidence
that behavioral approach tests of a 3-minute speech
or approaching a spider would be psychometrically
equivalent. Even so, future trials examining transdiagnostic treatments should strive to obtain evidence of treatment efficacy that does not rely solely
on client report and clinician judgment.

A third limitation of the study was the limited
profile of primary diagnoses in the current sample.
Despite advertisement and recruitment efforts to
obtain a diagnostically diverse sample of individuals with anxiety disorders, nearly all of the sample
had primary diagnoses of panic disorder, social
anxiety disorder, or GAD. While specific phobia,
OCD, and PTSD were represented among comorbid diagnoses, and no evidence was observed suggesting differential efficacy based on these
diagnoses, care should be taken in generalizing
these results to individuals with primary diagnoses
of OCD, PTSD, and specific phobias.
Finally, rates of attrition in the current study were
high for a clinical trial, particularly in the RLX
condition (57.1%). No explanation for this level of
attrition is available, although it does not appear
that participants discontinued due to symptom
relief as those discontinuing from RLX still showed
elevated STAI scores from their final attended
session (M = 42.17, SD = 16.21). Attrition in the
transdiagnostic CBT condition (29.7%) was also
high, although not incongruent with other transdiagnostic treatments using similar broad inclusion
criteria (e.g., 31% in Erickson et al., 2007; 40% in
McEvoy & Nathan, 2007). Similarly, those who
discontinued CBT also had high STAI scores from
their last attended session (M = 50.79, SD = 12.37)
suggesting they did not discontinue due to symptom
remission either.
Limitations aside, the results of this study add to
a growing evidence based on supporting the
efficacy of transdiagnostic CBT for anxiety disorders. Most previous trials have used no controls
(Erickson, 2003; Norton, 2008), no-treatment or
delayed-treatment controls (Erickson et al., 2007;
Norton & Hope, 2005), or benchmarking strategies (McEvoy & Nathan, 2007) to establish
efficacy. The current study is the first to incorporate
an active treatment comparison condition: a
comprehensive RLX program. Given that efficacy
was at least equivalent to RLX, equivalent credibility, lack of differential efficacy by diagnosis, and
lower rates of discontinuation, continued investigation and utilization of transdiagnostic anxiety
treatments appears warranted.
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