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ABSTRACT
Transdiagnostic treatments have been designed to target common processes for clusters of
disorders. ch treatment, transdiagnostic behavior therapy (TBT), targets avoidance
across em&rders, including posttraumatic stress disorder (PTSD), depressive
disorde?s, miety disorders, and has demonstrated efficacy in randomized controlled
trials. The gmrremt study was designed to examine whether distinct treatment trajectories
would eme a sample of 112 veterans receiving TBT and whether diagnostic
comorbidwme levels of several transdiagnostic risk factors, or treatment engagement
influence trajec membership. Growth mixture modeling revealed three distinct
trajectories depression, ds = 0.55-1.09; PTSD ds = -0.07-1.43; and panic disorder
syrnptomﬁ.B—l .09. Notably, for PTSD and panic disorder symptoms, separate

classes foers and nonresponders emerged among participants with high baseline

sympt indings for the risk factors suggested that PTSD and panic nonresponders

evidenced si antly higher behavioral avoidance at baseline and reduced engagement in
treatment procedures and homework completion compared to responders. Together, the
findings p@vide additional support for the use of TBT in the treatment of emotional

disorders, g PTSD. Potential adaptations are discussed for patients with significantly

elevated be ral avoidance to improve treatment engagement and related outcomes.
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Exploring trajectories in transdiagnostic behavior therapy

Emotional disorders, including depressive, traumatic stress—related, and anxiety
disorders, a ong the most common psychiatric diagnoses (Kessler et al., 2012). Major
depressiva\/lDD) and posttraumatic stress disorder (PTSD) are elevated in U.S.
military- V@mmpared to civilians (Blore et al., 2015; Schein et al., 2021), and
comorbidigganigugst these disorders is the rule rather than the exception (Ginzburg et al.,
2010; Kesu., 2005). These disorders are associated with severe occupational,
education dgocial impairment as well as an elevated risk for cardiovascular disease,
suicide, an@mce use (Adler et al., 2011; Hoge et al., 2007; Hoglund & Schwartz, 2014).

De&ir prevalence, access to evidence-based psychotherapies (EBPs) remains

scant (Ma 1., 2020; Mott et al., 2014). Several limitations of EBPs have been
hypothesimntributors to these challenges. Namely, with the focus on disorder-specific

EBPs, ust learn myriad protocols to provide services for various emotional

disorders, re in significant training and financial burdens to providers (Gros et al.,
2016). For example, per the Department of Veterans Affairs’ (VA) well-established training
model, trawr a single disorder-specific protocol involves a multiday intensive workshop
and 6 mow@ostworkshop consultation (Ruzek et al., 2012). Learning sufficient

treatments ress all emotional disorders could take many years to complete and

discoura ntinued participation in training (Gros et al., 2016). In addition, disorder-

h

{

specific ely rely on secondary effects for comorbid diagnoses and necessitate the

administration offa second disorder-specific EBP if secondary symptoms persist, increasing

U

the resource ssary for the adequate treatment of comorbid presentations (Gros et al.,

2023; Kl ., 2021).
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TRAJECTORIES IN TRANSDIAGNOSTIC BEHAVIOR THERAPY 5
In response to concerns for disorder-specific EBPs, transdiagnostic psychotherapies
have been developed for emotional disorders (Barlow et al., 2004; Gros et al., 2016). These

treatments tﬁ underlying symptoms via common treatment components found across

EBPs to a ster of diagnoses. If effective, transdiagnostic treatments may provide
_ N E— ) ‘ . .
improved gverage of presenting comorbid conditions (Coyne & Gros, 2022), improved

perceptionggof figby patients (Shapiro & Gros, 2021), and improved perceptions of fit by

providers t al., 2017). Although the transdiagnostic treatment findings are still in the
early phaw is much promise for their treatment of emotional disorders (Norton &
Paulus, 2(iI ! EE 5

Gi&e hypothesized strengths of transdiagnostic treatments, more research is

needed to for whom treatment is working and what factors contribute to its success.

To invest@e questions, growth mixture modeling (GMM) can be used to place
individ@sses based on their treatment response trajectories over time and provide
an opportunity to examine the heterogeneity of treatment response (Jung & Wickrama, 2008).
Similar investigations have been completed in disorder-specific therapies for PTSD (Allan et
al., 2017), MDD (Cuijpers et al., 2005), and panic disorder (Santacana et al., 2016) separately
[
but not for a transdiagnostic psychotherapy nor within a diagnostically diverse sample.
G]M allows for the investigation of predictors of treatment response trajectory
classes ‘Ag et al., 2017). Given the limited study of predictors to date (Sauer-Zavala et al.,
2012), Miy, initial predictors were selected from the transdiagnostic treatment
literature @ed literatures for emotional disorders. Diagnostic comorbidity and
treatment partigiPation were selected given their significance in the rationale for
transdia eatments and the initial findings on their relevance (Coyne & Gros, 2022;
Shapiro & Gros, 2022). Additional predictors were selected to represent three subsystems

commonly identified in componential emotion theories: physical sensations, cognitive

This article is protected by copyright. All rights reserved.



TRAJECTORIES IN TRANSDIAGNOSTIC BEHAVIOR THERAPY 6
appraisals, and behaviors (Moors et al., 2013; Zeelenberg et al., 2008). More specifically,
anxiety sensitivity was selected due to its relation to physical sensations as well as its
consistent 1 ance in the development and treatment of emotional disorders (Naragon-
Gainey, 2 et al., 2007). Perseverative thinking was selected to represent cognitive
appraisglssTilar significance has been demonstrated for perseverative thinking across
emotional disordgrs (Ehring et al., 2011; Sorg et al., 2012). Finally, behavioral avoidance was
selected gmigniﬁcance across emotional disorders (Gros, 2014) and because it serves

as a prim. rggt for the transdiagnostic psychotherapy investigated in the present study,

transdiagn@havior therapy (TBT; Gros, 2014; Gros et al., 2020). Although there are

numerous candidates to serve as additional predictors (Dewar et al., 2020), we sought to
focus the the present study on these predictors as an initial evaluation of
transdiagn®st atment trajectories and their associated predictors and to inform future
study.

The t study investigated risk factors in veterans receiving TBT as part of an

ongoing clinical trial comparing TBT to disorder-specific psychotherapies (NCT04293341).

More specifically, GMM was used to investigate treatment trajectories in veterans receiving
E—

TBT, with diagnostic comorbidity, treatment participation, anxiety sensitivity, perseverative

£

thinking, and behavioral avoidance examined across the derived latent classes as potential

b

predictors@f outcomes. Based on prior studies (Allan et al., 2017; Owen et al., 2015), we

expected at least two trajectories to emerge: treatment responders, reflecting moderate-to-

large reductions in symptoms of depression, PTSD, and panic disorder, and treatment

l

nonresponders, reflecting trivial reductions in symptoms. We further expected that

)

participants would demonstrate consistent patterns of response across symptoms. Finally,

i

based on the design of TBT (Gros, 2014) and initial findings related to the treatment (Coyne

& Gros, 2022; Gros et al., 2020; Shapiro & Gros, 2022), behavioral avoidance, treatment

This article is protected by copyright. All rights reserved.



TRAJECTORIES IN TRANSDIAGNOSTIC BEHAVIOR THERAPY 7
participation, and diagnostic comorbidity were hypothesized as the strongest predictors of
latent class membership.
h METHOD

Participants

The present data were collected as part of a randomized clinical trial investigating
TBT (NCT04293341). Participants (N = 112) had primary diagnoses of MDD (n = 43,
38.4%), panic disorder (n = 30, 26.8%), or PTSD (n = 39, 34.8%) and were recruited at a VA
Health Care System (VAHCS). Study inclusion criteria were competence to complete study
consent and procedures; meeting the diagnostic criteria for a principal diagnosis of panic
disorder, PTSD, or MDD, as outlined in the Diagnostic and Statistical Manual of Mental
Disorders (5th ed.; DSM-5; American Psychiatric Association, 2013) and assessed using the
Anxiety Disorders Interview Schedule (ADIS-5; Brown, 2014); and being between 18 and 80
years of age. Study exclusion criteria were a recent history (i.e., within 2 months or less) of a
psychiatric hospitalization or suicide attempt; severe illness or medical condition that would
interfere with study procedures; the recent start of new psychiatric medication (i.e., within 4
weeks or less); or the diagnosis of a psychotic disorder, personality disorder, or bipolar
disorder based on medical chart review. The mean participant age at baseline was 47.3 years
(SD = 15.0), 68.8% of participants were male, 57.1% were White, and 37.5% were Black.
Comorbidity was common in the sample, with 82.1% of the sample meeting the diagnostic
criteria for more than one mental health condition (range: 0—4 comorbid conditions). Military
service branch was predominately Army (n = 43, 38.4%), and participants most commonly
reported serving in support of operations in Iraq and Afghanistan following the September
11, 2002, terrorist attacks (n =27, 24.1%).
Procedure

Study design and ethical approval

This article is protected by copyright. All rights reserved.



TRAJECTORIES IN TRANSDIAGNOSTIC BEHAVIOR THERAPY 8
Participants were recruited from November 2020 to December 2022. All procedures

were approved by the affiliated university institutional review board and VA Research and

{

Developmeﬁmmittee. Interested patients were scheduled for an intake appointment to

complete uments, evaluate the study criteria, and complete diagnostic and self-

N
report mesures. As part of the larger study, eligible participants were randomly assigned

(i.e., 1:1) Qe either TBT or disorder-specific psychotherapy. Randomization was

stratified b principal diagnostic groups (i.e., panic disorder, PTSD, or MDD). Only
participanwnized into the TBT treatment condition were included in the present study.

Upon ran@on, participants were assigned to a project therapist to complete 12 weekly

sessions of therapy, delivered either in person or via telehealth. Participants completed
symptom Es biweekly throughout the course of TBT, with larger assessment batteries
at midtre d posttreatment.
TBT

TBT esigned to address overall psychiatric well-being and rehabilitation in

patients via reengagement in significant activities, relationships, and community

involveméfit, which are typically avoided due to psychiatric symptoms (Gros, 2014; Gros &
Allan, 20 unifying symptom targeted by TBT is avoidance (Gros, 2014; Gros et al.,
2023). The ary focus of TBT is to educate on, prepare for, and challenge four different
types of aveidance associated with negative and positive emotions (i.e., situational, physical,
thoughtwwe emotional avoidance). Specialized exposure practices are used to reduce

avoidance acrossjypes and lead to decreases in negative emotions and increases in positive

U

emotions as s improve overall well-being and social functioning (Gros, 2014). Optional
moduleﬁcorporated into TBT to further improve the efficiency of the exposure
practices.

Measures

This article is protected by copyright. All rights reserved.



TRAJECTORIES IN TRANSDIAGNOSTIC BEHAVIOR THERAPY 9
Clinician-administered and therapist-report measures
Psychiatric diagnoses. The ADIS-5 (Brown, 2014) is a semi-structured interview

assessing a ﬁ of Axis I disorders (Brown, 2014). The ADIS-5 is used to assess current

and past d r DSM-5 diagnostic criteria and severity scores. The measure has
demonstrasd excellent interrater reliability and validity of emotional disorder diagnoses,
including Qr studies by this research group (Gros & Allan, 2019). The ADIS-5 was
administer aseline to determine primary diagnostic status and assess for comorbid

diagnosesWsence of any diagnostic comorbidity above the primary diagnosis was used

as a binary predigtor in the analyses.

Pos ent review. At posttreatment, the treating therapist completed the Post-
Treatmen '

st Review (PTTR; Shapiro & Gros, 2011). The PTTR inquires about a
variety of @tment outcomes, such as session completion, homework adherence, and
engage resent study utilized Item 1 (i.e., “total sessions attended”), Item 8
(“participati ession procedures (e.g., providing examples, problem-solving, completing
forms, 1n-session exposures — if applicable”), and Item 10 (“weekly average homework
engagemetlt”’). Therapists were asked to rate Items 8 and 10 on a scale of 0 (none) to 6

(maximurvn

Mental health disorder outcomes

Panﬁ disorder. The seven-item Panic Disorder Severity Scale (PDSS; Shear et al.,
2001) W assess the frequency of and distress stemming from panic attacks and
related sy@ Items are scored on a 0—4 scale, with scores of 8 and higher indicating

diagnosis-cq nt panic symptoms. The scale has demonstrated good internal consistency,

test-retes ility, and sensitivity to change during the course of treatment (Shear et al.,

2001). In the current sample, Cronbach’s alpha was .91 at baseline.

This article is protected by copyright. All rights reserved.



TRAJECTORIES IN TRANSDIAGNOSTIC BEHAVIOR THERAPY 10
Depressive symptoms. The nine-item Patient Health Questionnaire9 (PHQ-9;
Kroenke et al., 2001) was used to assess depressive symptoms. Items are scored on a 0—3

scale, with s of 10 or higher suggesting moderate-to-severe depressive symptoms. The
PHQ-9 haa

n to have good reliability as well as validity in clinical samples
(Kroenfe m)OI). In the present sample, Cronbach’s alpha was .85 at baseline.
PT, ptoms. The PTSD Checklist for DSM-5 (PCL-5; Weathers et al., 2013) is
a 20-item Qr‘[ measure assessing DSM-5 PTSD symptoms. Items are scored on a 0—4
scale, with 31 and higher indicating diagnosis-consistent PTSD symptoms. The
PCL has demonSttated excellent internal consistency and test-retest reliability (Bovin et al.,
2016). In Wnt sample, Cronbach’s alpha was .93 at baseline.
Baseline transdiagnostic risk factors

Bm The Albany Panic and Phobia Questionnaire (APPQ; Rapee et al.,

1994/1 -item self-report measure composed of subscales measuring agoraphobia,

social anxiet interoceptive avoidance. Items are scored on a scale of 0 to 8, with higher
scores indicating more severe symptoms. Each subscale has evidenced good internal
consistendi and temporal stability (Rapee et al., 1994/1995). The Agoraphobia subscale was
used to as vioral avoidance in the current study (Gros et al., 2020). In the present
sample, Cro ’s alpha was .85 at baseline.

Phg;'cal sensations. The Anxiety Sensitivity Index 3 (ASI-3; Taylor et al., 2007) is
an 18-iMor‘[ measure of anxiety sensitivity (Taylor et al., 2007). Items are scored on
al-5 scal@igher scores indicating higher levels of severity. The measure has shown
good psychg properties (Taylor et al., 2007). The ASI-3 was utilized to assess
participﬁof overall anxiety sensitivity. In the present sample, Cronbach’s alpha was

.92 at baseline.

This article is protected by copyright. All rights reserved.



TRAJECTORIES IN TRANSDIAGNOSTIC BEHAVIOR THERAPY 11
Cognitive appraisals. The Perseverative Thinking Questionnaire (PTQ; Ehring et al.,
2011) is a 15-item measure of repetitive negative thinking. Items are scored on a 0—4 scale,

with higher s indicating higher levels of severity. The PTQ has demonstrated acceptable
convergeamdictive validity, internal consistency, and test—retest reliability
(Ehring- etsl.*()ll). In the present sample, Cronbach’s alpha was .95 at baseline.

Data analysis

Gm performed using Mplus (Version 8.3; Muthén & Muthén, 1998-2022)
separatel)W-% PCL-5, and PDSS scores from Session 1 to posttreatment. Data were
centered a@n 1. Baseline data were used in cases where Session 1 data were missing.
Model estimation began with 500 starting values optimized to avoid local maxima (Jung &
Wickramﬁ Models were compared for increasing classes using latent class growth
analysis (%nd restricted GMM. LCGA restricts variance across intercept and slope
param , whereas restricted GMM allows for variance to be estimated, similarly
across classe intercept, slope, or intercept and slope parameters. The Bayesian
information criterion (BIC) was used as the primary statistical criterion for model selection
given the prort for this parameter (Nylund et al., 2007). BIC values that decreased
by 10 or @e considered meaningful (Raftery, 1995). Additional statistical indices used
for model s on were the Akaike information criterion (AIC), Lo-Mendell-Rubin
likelihoodgzio test (LMR-LRT), and the bootstrapped likelihood ratio test (BLRT). Lower

AIC scWe better fit, and significant LMR-LRT or BLRT values support n over n — 1

classes. Entropy @lso was presented; values range from 0 to 1, with values closer to 1

G

suggesting b lass separation. Effect sizes from baseline to postintervention were

calculate h class. Classes were named to capture initial effect size levels and

A

treatment response. Predictors of class status were examined using a three-step procedure to

account for unequal variance in variables across classes (Asparouhov & Muthén, 2014).

This article is protected by copyright. All rights reserved.



TRAJECTORIES IN TRANSDIAGNOSTIC BEHAVIOR THERAPY 12
Lanza’s method (Lanza et al., 2013) was used to evaluate class differences for binary

variables.

B

Descripti ies and correlations

RESULTS
Talple 1 contains baseline descriptive statistics and bivariate correlations. Problematic
skew or kwas not detected based on values from structural equation modeling (SEM)
S

simulation (Curran et al., 1996). Treatment completion was defined as completing at

i
least six swf TBT, based on the structure of the treatment (Gros, 2014). Of the 108
participan’Es w155ecorded sessions, 79 (70.5%) completed treatment, and participants
completed ﬁlage of 8.8 sessions (SD = 4.1). There were no significant differences

between p ts who dropped out and those who completed treatment for any variable.

o (0

Depressi

‘I’I%Ericted GMM model fit information is presented in the top panel of Table 2;
LCGA and restricted GMM model fit are presented in Supplementary Table S1. The five-
class LC(s linear growth solution had the lowest AIC and BIC values; the maximum

threshold Q\/IMS was set as five classes. The three-class restricted GMM with slope

variance fre d the lowest BIC value and significant LMR-LRT and BLRT values and

was thus &;idered the best-fitting solution.

M)ntains mean estimated PHQ-9 trajectories for the three classes. Class 1,

labeled high respinders, contained 22 participants with a posterior probability (pp) of .94 and
captured a it cffect size symptom reduction, d = 0.55. Class 2, labeled moderate
responders; ined 64 participants, pp = .97, and captured a large effect size reduction, d =

1.09. Class 3, categorized as low responders, contained 23 participants, pp = .89, and

This article is protected by copyright. All rights reserved.



TRAJECTORIES IN TRANSDIAGNOSTIC BEHAVIOR THERAPY 13
captured a large effect size reduction, d = 0.78. An entropy value of .87 indicated an

acceptable degree of class separation.

P&ed GMM comparisons are presented in Table 3, and all model fit

1nf0rmat1<s is presented in Supplementary Table S2. Based on fit information, the six-class

PTSD

linear LC considered the maximum class threshold to test in restricted GMM. The
one- and m GMMs with intercept and slope variance estimated and the three-class
GMM wint variance free had similar fit information. However, the BIC was not 10
points lower 1n the one- and two-class models compared to the three-class model, and the

three-class i t variance freed model was accepted as the best-fitting model.
Fi

ntains the mean estimated PCL-5 trajectories for the three classes. Class 1,
high nonr@s, contained 20 participants, pp = .66, and captured a flat to slightly
increasj ize, d = -0.07. Class 2, high responders, contained 14 participants, pp = .61,
and captured e effect size reduction, d = 1.43. Class 3, moderate responders, contained
71 participants, pp = .93, and captured a medium effect size reduction, d = 0.49. The entropy

value waSSS for the overall model, indicating a modest amount of classification misfit.

Panic Q

PD tricted GMM comparisons are presented in Table 4, and all model fit
informatis;’s ;resented in Supplementary Table S3. Based on fit information, the four-class
LCGA Mdicated that the maximum class threshold to test in the restricted GMM was
four class@ less-restricted models, the one-class GMM with intercept and slope
variance esti had the lowest BIC values, followed by the two- and three-class GMMs
with inte iance freed. A comparison of these models favored the three-class GMM

with intercept variance freed given that the AIC values were the lowest, the classes had

This article is protected by copyright. All rights reserved.



TRAJECTORIES IN TRANSDIAGNOSTIC BEHAVIOR THERAPY 14
meaningful intercept and slope differences, and BIC values did not differ by 10 or more
(Raftery, 1995).

Fi contains the mean estimated PDSS trajectories for the three classes. Class 1,
high nonr ontained 21 participants, pp = .71, and captured a flat to slightly
increaszl m&e, d =-0.13. Class 2, high responders, contained 10 participants, pp = .42,
and reflectgd a e effect size reduction, d = 1.09. Class 3, moderate responders, contained
74 particiI;Umg = .91, and reflected a small-to-medium effect size symptom reduction, d =

0.36. Entrw .53 for the overall model, indicating a modest amount of classification

misfit.
Compariso ass membership across symptom trajectories

Tﬂ descriptive characteristics on the overlap between depressive symptom,
PTSD swmnd panic classes, crosstabs were calculated to determine the percentage of

ere classified in similar classes across symptoms (Table 5). For

participants 1 high nonresponder PTSD symptom class, 50.0% were in the high
responder depression class, 45.0% were in the moderate responder depression class, and 5.0%
were in th@llow responder depressive symptom class. For participants in the high

nonrespo D class, 57.1% were in the high nonresponder panic class, 5.0% were in
the high-res er panic class, and 40.0% were in the moderate responder panic class.
Finally, fofiparticipants in the high nonresponder panic class, 57.1% were in the high

respon ve symptom class, and 42.9% were in the moderate responder class.
P ymp p

Class com@ across risk factors

Resu m the comparison of risk factor variables across latent classes are presented
in Tabl<ring depressive symptom classes, ASI-3, PTQ, and APPQ-A scores were
higher among high responders than low responders. ASI-3 and APPQ-A scores were higher

among moderate responders than low responders. The likelihood of presenting with a

This article is protected by copyright. All rights reserved.



TRAJECTORIES IN TRANSDIAGNOSTIC BEHAVIOR THERAPY 15
comorbid diagnosis was higher in the high-responder class compared to the moderate- and
low-responder classes. Comparing PTSD classes, APPQ-A scores were higher in the high-
nonresphs than in the high-responder class. Session attendance was lower among
moderate chan high nonresponders and high responders. The rate of men and the
1ike1ihc’ods%nting with a comorbid diagnosis were higher in the high-nonresponder and
high-respoasler glasses compared to the moderate-responder class. For panic classes, ASI-3
and APPQQS were higher in the high-nonresponders and high-responders classes than
in the mowsponders class. APPQ-A scores were also higher in high nonresponders
than high respon@ers. Session attendance was higher among high responders than moderate

responder&work engagement and session participation scores were higher among high

responder ich nonresponders and moderate responders. The likelihood of presenting

with a co@agnosis was significantly higher in the high-nonresponder class compared
to the sponder class.
DISCUSSION
The present study investigated treatment trajectories for TBT and transdiagnostic
predictors!f treatment response in veterans with emotional disorders. Across symptoms, a
three-clas@received the most support for the GMM analyses. However, the pattern of
d between depressive symptoms compared to PTSD and panic symptoms.

trajectories

All three ses for depressive symptoms responded to TBT and were distinguished by low,

q

L

modera baseline symptom levels. In contrast, the classes for PTSD and panic

symptoms only ditinguished participants with moderate (one class) and high (two classes)

Gl

baseline sy but supported separate classes within the high baseline level for

responde onresponders. Predictor analyses revealed significant differences in

A

behavioral avoidance between the PTSD and panic symptom high responders and

nonresponders wherein nonresponders demonstrated significantly higher behavioral
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TRAJECTORIES IN TRANSDIAGNOSTIC BEHAVIOR THERAPY 16
avoidance than responders. These findings for behavioral avoidance were mirrored by trends
in the measures of treatment engagement in that PTSD and panic high nonresponders were

rated as paﬁ' ipating less in session procedures and having lower homework completion than

high resp

A(gss symptoms and trajectories, the vast majority of patients receiving TBT

demonstrated chimically significant and yet moderate diagnostic symptoms at baseline (i.e.,

G

above clini offs) and moderate-to-large effect size reductions from baseline to

posttreat ough some of these effect sizes were smaller than observed in previous

S

studies of 0s, 2014; Gros & Allan, 2019) and comparable studies of transdiagnostic

U

interventio ow et al., 2017), the present study investigated disorder-specific measures

1

of depress toms (PHQ-9), PTSD symptoms (PCL-5), and panic disorder (PDSS)
across patmh diagnoses of MDD, PTSD, and panic disorder. Thus, for example, the

ients with PTSD were included in the analyses of the PHQ-9 and PDSS

independent ether comorbid MDD or panic disorder was present. This observation

likely had the largest effect on the moderate responder trajectory for the PDSS due to a lower
prevalenc&rate of panic disorder as a principal or comorbid diagnosis. However, despite this

potential smaller effects, the present findings suggest that most participants with

MDD, pani rder, and PTSD still demonstrated significant symptom reductions across all

1

measures diagnoses via TBT.

[

fied trajectories were associated with treatment nonresponse in a minority

of participants, ofie each for PTSD and panic symptoms. These participants demonstrated

U

elevated sco aseline but minimal improvement during treatment. Predictors analyses

reveale

A

responders were associated with elevated behavioral avoidance compared to
responders. However, despite TBT’s specific focus on addressing avoidance (Gros, 2014),

the findings suggest that these participants’ avoidance may be associated with avoidance of
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TRAJECTORIES IN TRANSDIAGNOSTIC BEHAVIOR THERAPY 17
treatment itself, as indicated by poorer participation in session procedures and poorer
homework engagement. TBT is heavily reliant on homework participation, with treatment
procedures ed on between-session exposure practices and within-session processing and
problem-s mpleted exposure practices (Gros, 2014). Of note, homework
complia-m!men shown to be improved in TBT compared to traditional, disorder-specific
therapies that amgsimilarly dependent on homework (e.g., behavioral activation; Shapiro &
Gros, 2020)" ortunately, although clinician-rated measures of in-session procedures and
homeworwnent did not elucidate the cause for poorer response (e.g., treatment-
resistant vs. higltly symptomatic), homework compliance consistently has been associated
with therap mes across studies and protocols (Mausbach et al., 2010; Rees et al., 2005)
and likelyﬁted to nonresponse in these trajectories for PTSD and panic symptoms.
Gi@ndings for behavioral avoidance and related treatment participation,

s of the present findings merit discussion for TBT and related treatments.

Without knova@@the specific cause of increased avoidance and reduced participation, several
adaptations should be considered in future implementation of TBT. Mobile applications have
been desiéed for similar behavioral psychotherapies in efforts to improve homework
complian s the PE Coach app for prolonged exposure for PTSD (Reger et al., 2013).
Similarly, 1 ative research is investigating whether the incorporation of a peer who has
successfullye completed exposure-based psychotherapy improves treatment adherence and
complerndez-Tej ada et al., 2020). Although motivation and treatment goals are
assessed e@BT (Gros et al., 2023), another approach could be to more fully
incorporate tional interviewing into TBT to better manage patient resistance (Westra
& Norou 18). Although the nonresponse findings only represent a minority of
participants receiving TBT in the present study, these potential adaptations for TBT should be

considered to improve outcomes, especially in participants who demonstrate particularly high
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behavioral avoidance at baseline or initial resistance to within- and between-session
procedures.

The ings for the latent classes, effect sizes, and predictors may have been limited
by the assallenges in completing transdiagnostic psychotherapy research (Gros,
2015). zssporeViously, the present study investigated participants with three different
principal diggnasges (i.e., MDD, PTSD, and panic disorder) across three separate disorder-
specific m(Q(i.e., the PHQ-9, PCL-5, and PDSS). Though the selection of these
measures wrtant for the parent study investigating TBT and disorder-specific

psychotherapies §¢.g., participants with PTSD randomized to TBT or cognitive processing

therapy and i igated via PCL-5 outcomes), investigating disorder-specific outcomes
across all ici

nts, with various diagnoses, has its limitations, as highlighted regarding the
potentiall@ observed effect sizes. However, there may be some advantages to this
approaﬁiven the rates of diagnostic comorbidity observed in veterans (Ginzburg et
al., 2010). Wi tients more frequently presenting with multiple diagnoses, understanding
the primary and secondary effects of psychotherapeutic practices is essential (Barlow et al.,
2004; Gro!et al., 2022, 2023). Future transdiagnostic studies should consider incorporating
both trans ic and disorder-specific outcome measures, with the studies to date tending
to select on e other (Barlow et al., 2017; Gros & Allan, 2019). Additionally, it is
importantg note that GMM and similar methodologies are exploratory and hypothesis-

generat]ﬁre rather than confirmatory (Muthen, 2003). This need for confirmatory

follow-up unders@ores the importance of continued, comprehensive investigation in

transdiagnosti ervention research.
nt study investigated latent classes via GMM in veterans receiving TBT.

The analyses revealed that the majority of participants who received TBT demonstrated

symptom reductions with medium-to-large effect sizes across depression, PTSD, and panic
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disorder in a sample of veterans with various diagnoses and comorbidities. The present

findings contribute to the growing literature supporting the efficacy of transdiagnostic

psychotherapies in the treatment of emotional disorders, including PTSD. Potential

adaptatioaould be considered in patients with significantly elevated behavioral
.. [ I . .

avmdancest treatment onset to improve treatment engagement and homework completion

and furthe@e outcomes.
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TABLE 1

Bivariate correlations and descriptive statistics for baseline symptoms and predictors

1. PHQ- - .69* 17 35% 42* 43* -.17 -2
2. PCL-5 — 38* S1* 53* 58%* -.04 -.(
3.PD - S57* A1 49* -.20 .(
4. ASI-3 - .39* 54%* -.02 -.(
5.PTQ - 31* -27% .
6. APPQ — .01 -2
7. Age < > — .
8. Sex? -
9.
Comorbi@i
M 17.99 49.27 13.09 56.74 38.96 25.83 47.32
SD : 555 15.95 6.11 1525 1160  17.67  14.98
% 68.¢
Note: N = & for means and correlations.
“Dummy- 1 = male.

*Dummy-

a

o
A
o

Author M

1 = the presence of any comorbid mental health condition.
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TABLE 2

Fit indices for growth mixture models of depressive symptoms from Session I to

postinterve

Restricte,
d GMM
(intercep
t
variance
estimate
1 class 10 2,890.09 2,917.00
2 class 13 2,834.70 2,869.69 .53 57.31 61.38
1,404.
3 class m— 16 2,825.40 2,868.47 .52 14.28 15.30
19 2,824.17 2,875.31 .55 6.75 7.23
94.
22 2,824.15 2,883.36 71 5.62 6.02
1,390.
08
Restrictes
d GMM
(slope
Varlance
estlmate

1 clnﬁ\ 10 3,009.42 3,036.33

2 class 3 13 2,878.85 2,913.84 .87 127.50** 136.56**

3 class 16 2,818.30 2,861.36 87 62.14* 66.56*
393.

4 class 19 2,817.03 2,868.17 75 6.79 7.27
1,389.
52
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5 class - 22 2,816.50 2,875.71 78 6.10 6.53

1,386
25
Restriw

d GMM

(intercep,
t and
S10PC oy po—

Varlance
estlmate

1 class 12 2,834.75 2,867.05

chassw 15 2,827.18 2,867.55 .53 12.67 13.57
1,39

0

9
3 class 3 18 2,820.30 2,868.75 .68 12.03 12.88
4 class ﬁz 21 2,814.90 2,871.42 .76 10.64 11.40

5 class ﬁ
Note: icates the best-fitting model. GMM = growth mixture modeling; LL = log-

likelihood; Akaike information criterion; BIC = Bayesian information criterion; LMR-
LRT = Lo—Mendell-Rubin likelihood ratio test; BLRT = bootstrapped likelihood ratio test.

% < .05. 01.

r

Autho
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TABLE 3

Fit indices for growth mixture models of posttraumatic stress disorder from Session 1 to
postint j

RS Gl C gy
d GMM
(intercepL
t
Variance< >
estimate
d)
1 class - 10 3,568.90 3,595.44
4.
5
2 class - 13 3,502.62 3,537.12 .65 67.45%* 72.28%*
! 31
3 class - 16 3,484.42 3,526.88 .58 22.59 24.21
1
4 class - 19 3,480.91 3,531.34 .59 8.87 9.51
46
5 class - 22 3,477.90 3,536.28 71 8.41 9.01
95
6 class - 25 3,480.32 3,546.67 71 3.34 3.58
1,715.
6
Restricte
d GMM
(slope
variance
estim
d)
1 cla#- 10 3,731.81 3,758.35
;1
2 class - 13 3,591.00 3,625.50 78 137.00%** 146.817%*
50
3 class - 16 3,502.94 3,545.41 .87 87.77** 94.06**
1,735.
47
4 class - 19 3,487.74 3,538.16 .87 19.78 21.20
1,724.
87
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5 class -
1,719.
61
6 claw -
17.
0
Restricte
d GMM
(intercep
tand
slope
variance ‘ ’
estimate
d)
1 class w-
1,734.
9
2 class -
-
3 class
3
4 class -
3
5 class -

75

22

25

12

15

18

21

24

3,483.21

3,484.01

3,492.59

3,486.12

3,482.66

3,475.06

3,473.51

3,541.60

3,550.36

3,524.44

3,525.93

3,530.43

3,530.79

3,537.20

78

75

.66

T2

75

1

9.83

4.86

11.64

8.83

12.69

7.05

33

10.53

5.20

12.47

9.46

13.60

7.56

Note: Bolding indicates the best-fitting model. GMM = growth mixture modeling; LL = log-

likelihood;

= Akaike information criterion; BIC = Bayesian information criterion; LMR-

LRT = Lo @ I-Rubin likelihood ratio test; BLRT = bootstrapped likelihood ratio test.

*n <.05. .

Author
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TABLE 4

Fit indices for growth mixture models of panic from Session 1 to postintervention

Restrict
ed

GMM
(mterce

Varlance
estlmate

1 class 10 2,641.79 2,668.33
2 class 13 2,622.50 2,657.00 57 23.60 25.29
3 class 16 2,618.76 2,661.22 S3 9.09 9.74

! ,293. 38
4 class 19 2,611.11 2,661.53 .65 12.74 13.65*
Restrlct ﬁ

(slo
variance
estlm

1 class 10 2,769.38 2,795.92
1 374.69
2 class - 13 2,666.49 2.701.00 75 101.61*  108.88*%*
25
3 class - 16 2,630.38 2,672.85 75 39.30 42.11
,299.19
4 class - 19 2,621.19 2,671.62 .73 14.18 15.19
60
Restrict
ed H
GMM
(interce i
pt and
slope
varia
estimate
d)
1 class - 12 2,621.82 2,653.67
1,298.91
2 class - 15 2,621.53 2,661.34 .59 5.87 6.29
1,295.77
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3class 1,290.22 18 2,616.43  2,664.20 .70 10.36 11.10

4 class®
Note: Bolding indicates the best-fitting model. GMM = growth mixture modeling; LL = log-

likelihood; = Akaike information criterion; BIC = Bayesian information criterion; LMR-
LRT = Loalubin likelihood ratio test; BLRT = bootstrapped likelihood ratio test.

H I L . . k
aThe four-s ass restricted GMM with intercept and slope variance estimated did not converge

on a singledow®@st -2 loglikelihood solution even after increasing the initial starting values to
1

1,000 and t mized values to 250.

S

*n <.05.

Author Manu
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TABLE 5

Class membership across symptom groups

Variable Class 1: Class 2: Class 3: Class 1: Class 2: C
High Moderate Low High High M
responders resonders responders nonresponders responders res)
n % n % n % n % n % n
PTSD L

Class#” H 10 47.6 9 14.5 1 4.5
nonr on

Class 2: h 0 0.0 11 17.7 3 13.6
pm

Class rate 11 52.4 42 67.7 18 81.8

respo
Panic
Class™® 12 57.1 9 14.5 0 0.0 11 55.0 1 7.1 9

nonre, S
Class@: High 2 9.5 7 11.3 1 4.5 1 5.0 5 35.7 4
respo

742 21 955 8 40.0 8 57.1 58
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TABLE 6

Examination of class differences in risk factors

Continu

ASI- 63.74° 3.49 59.06° 2.12 41.7712

PTQ‘ > 45.17° 2.64 38.97 1.77 32.35!

APPQ- 35.423 4.70 26.02° 2.59 15.07'2

Age 42.04 2.98 49.01 1.94 49.05

Sessi 9.83 0.67 9.03 0.54 8.18

atten

Sessié;lb 4.51 0.28 4.26 0.21 4.47

partioipats

HWe 3.77 0.24 3.74 0.22 3.81
Categorigl

Sex 0.72 0.09 0.65 0.06 0.72

Comon' i 0.96%3 0.04 0.83! 0.05 0.70!
Continuo

A 59.75 4.37 59.62 4.90 53.97

PT 43.55 3.49 40.12 2.36 35.38

APPQ- 34.40° 5.69 19.80! 4.74 23.59

A 44.90 3.83 49.70 4.56 47.59

Sessions 11.36° 0.63 10.82° 0.79 7.70'2

attended

SessiL 4.09 0.32 4.97 0.51 4.43

participation

HW g ‘pﬁ 3.48 0.30 4.48 0.45 3.86
Categorié

Sex 0.89° 0.06 0.84° 0.08 0.55'2

Comgrbidity 1.00° 0.00 1.00° .00 0.70'2

Continuomus
Asﬂl_' 71.50° 4.65 65.743 486  47.8212
PTQ 46.28 5.05 37.68 3.29 36.70
APPQ-A 51.34%3 6.79 26.25! 5.74 16.22!
Age 45.18 3.85 43.95 6.65 49.08

Sessions
attien

10.08 0.97 12.24° 1.03 8.17

This is the author manuscript accepted for publication and has undergone full peer review but has not
been through the copyediting, typesetting, pagination and proofreading process, which may lead to
differences between this version and the Version of Record. Please cite this article as doi:
10.1002/jts.22963.
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Session 4.46* 0.39 5.90'3 0.40 4.06°
participation
HW engage 3.782 0.39 5.18!3 0.29 3.56°
Categagi
Sex 0.81 0.09 0.70 0.11 0.65
CO 0.95° - 1.00 - 0.77'
Note. Sex dumins§geeded such that 1 = male. Comorbidity dummy coded such that 1 = the

H . .
presence (Sany comorbid mental health condition.

aThe com@outcome did not converge on an acceptable solution in Mplus but did when

examined U multinomial regression in SPSS; these results are reported.

S

by N=

*p < 01, *p <.

Author Man
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FIGURE 1

Estimated depressive symptom trajectories of high-responder (n = 22), moderate-responder

(n = 64), wresponder (n = 23) classes
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Note: PHQ- ine-item Patient Health Questionnaire.
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FIGURE 2

Estimathatic stress disorder (PTSD) symptom trajectories of high-nonresponder

(m = 20), der (n = 14), and moderate-responder (n = 71) classes
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Note: PC l!S = PTSD Checklist for DSM-5.

O

FIGURE
Estima jeatrajectories of high-nonresponder (n = 21), high-responder (n = 10), and

moderWer n = 74) classes
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