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Abstract

Background Transdiagnostic treatments target shared mechanisms between disorders to facilitate change across diagnoses.
The Unified Protocol (UP) aims at changing dysfunctional reactions towards emotions by increasing mindful emotion aware-
ness and cognitive flexibility, as well as decreasing anxiety sensitivity and emotion avoidance.

Method We investigated whether these transdiagnostic processes were malleable by treatment and mediated the relation-
ship between treatment and outcome in an internet-delivered adaptation of the UP. N= 129 participants with mixed anxiety,
depressive, and somatic symptom disorders were randomized to treatment or waitlist.

Results The treatment yielded significant changes in all transdiagnostic processes over time in comparison to a waitlist condi-
tion. In separate mediator models, significant mediating effects were found for mindfulness, cognitive flexibility, behavioral
activation, and experiential avoidance. When all mediators were combined in a multiple mediator model, the indirect effects
through mindfulness and cognitive flexibility emerged as significant.

Conclusion These findings add to the growing body of research on transdiagnostic processes as mediators of change and
emphasize mindfulness and cognitive flexibility as a transdiagnostic treatment target. However, these results should be
interpreted cautiously, as temporal precedence could not be established.

Keywords Transdiagnostic - Internet-based cognitive behavioral therapy - Unified Protocol - Mediators - Mechanisms of

change

Introduction

In recent years, the field of psychotherapy has seen a rise
of novel transdiagnostic treatments that have the potential
to provide easier access to evidence-based mental health
care by addressing a wider range of disorders and lower-
ing barriers to treatment (e.g., Dalgleish et al., 2020; Sauer-
Zavala, et al., 2017a, 2017b; Schaeuffele, et al., 2021b).
Transdiagnostic treatments show promising effects when
delivered face-to-face and over the internet (Newby et al.,
2015; Pasarelu et al., 2017; Pearl & Norton, 2017), with
equivalence to gold-standard single disorder protocols

<l Carmen Schaeuffele
carmen.schaeuffele @ fu-berlin.de

Department of Education and Psychology, Freie Universitit
Berlin, Berlin, Germany

Clinical Psychology and Psychotherapy, Psychologische
Hochschule Berlin, Berlin, Germany

(e.g., Barlow et al., 2017; Pearl & Norton, 2017). However,
overall — across single disorder and transdiagnostic treat-
ments — there remains a need to improve effectiveness and
response rates. A better understanding of the active ingredi-
ents of psychotherapy can help to create more effective treat-
ments and lower non-response rates (Kazdin, 2007). With
the emergence of personalized and modularized treatments,
knowledge on change mechanisms can also help to create a
better fit between therapy and patient (Hofmann & Hayes,
2019). However, after years of research and advancements,
the factors underlying change are still poorly understood
(Cuijpers et al., 2019; Kazdin, 2007). This may be due to
the fact that investigating mechanisms of change is a com-
plicated endeavor. Determining whether a factor constitutes
a (causal) mechanism of change requires a theoretical foun-
dation of putative mechanisms to guide the investigation,
the establishment of temporal precedence (change occurs
first in the mediator followed by change in symptoms), the
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inclusion of several mediators, and ideally a manipulation of
the mediating variable (Cuijpers et al., 2019; Kazdin, 2007).

A common distinction in mechanisms of change is
between common and specific factors. Common factors are
active across virtually all therapies and settings, whereas
specific factors, as the name suggests, are more treatment-
specific (Cuijpers et al., 2019; Wampold, 2015). The most
robust evidence on common factors has been found for thera-
peutic alliance and treatment expectancy (Baier et al., 2020;
Constantino et al., 2018; Fliickiger et al., 2018). Therapeutic
alliance and treatment expectancy have also been shown to
predict and mediate outcomes in the internet-based setting
(Berger, 2017; Boettcher et al., 2013; El Alaoui et al., 2015,
2016; Fliickiger et al., 2018; Probst et al., 2019). In com-
parison, the body of research on relevant specific factors
is less clear (e.g., Domhardt et al., 2020; Kazantzis et al.,
2018). The number of potential candidate mechanisms
impedes the study of specific factors, with every disorder-
specific model encompassing specific processes that cause
or maintain the disorder. Evidence on how these specific
processes are related to outcome is difficult to aggregate and
summarize across disorders. In contrast, the transdiagnos-
tic approach, with its emphasis on shared mechanisms that
should be targeted in treatment, provides an attractive frame-
work for investigating mediating variables (Sauer-Zavala,
et al., 2017b).

The Unified Protocol (UP) is one example of a theory-
driven transdiagnostic treatment for emotional disorders
(Barlow et al., 2016; Ellard et al., 2010). The authors
hypothesize that individuals with emotional disorders share
a tendency to frequently and intensely experience negative
affect and exhibit maladaptive reactions to these high nega-
tive emotions (Barlow et al., 2014; Bullis et al., 2019). The
UP aims at changing these dysfunctional reactions towards
emotions by increasing mindful emotion awareness as well
as cognitive flexibility and decreasing avoidance (Barlow
et al., 2004). These processes are increasingly recognized
as transdiagnostic mediators of change across CBT treat-
ments (e.g., Eustis et al., 2016; Goldin et al., 2016; Kocovski
et al., 2015).

First studies started to investigate transdiagnostic pro-
cesses in relation to outcome within the UP framework.
As an important prerequisite, the modules of psychoedu-
cation, mindful emotion awareness, cognitive flexibility,
and countering emotional behaviors led to changes in these
putative mechanisms (Sauer-Zavala, et al., 2017a). Single
case experimental design studies found that mindfulness,
cognitive flexibility, and anxiety sensitivity were associ-
ated with outcome (Boswell, 2013; Boswell et al., 2014;
Brake et al., 2016). Findings on avoidance are mixed. In
single case experimental design studies, experiential avoid-
ance did not exhibit substantial changes following treatment
(Boswell et al., 2014; Brake et al., 2016) and did not predict
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or proceed changes in anxiety or depression in an individual
with comorbid depression and generalized anxiety (Boswell
et al., 2014). In a larger RCT, Eustis et al. (2019) investi-
gated the mediating effect of experiential avoidance across
the UP and single-disorder treatment protocols for mixed
anxiety disorders. In contrast to these single case studies,
experiential avoidance mediated and preceded changes
across the UP and single-disorder protocols, suggesting
that experiential avoidance is a general transdiagnostic
mechanism in CBT (Eustis et al., 2019). One meta-analysis
aggregated the UP’s effects on emotion regulation (Sakiris
& Berle, 2019). They differentiated between adaptive (e.g.,
mindfulness, reappraisal) and maladaptive (e.g. experiential
avoidance, thought suppression) emotion regulation skills
(Sakiris & Berle, 2019). Overall, they found preliminary
evidence that adaptive strategies increased moderately over
the course of treatment and that there were moderate to large
effects on experiential avoidance and negligible effects on
thought suppression.

Taken together, while there is preliminary evidence for
the putative transdiagnostic mechanisms in the UP, the
majority of findings are correlational, limited to anxiety
disorders, and stem from small sample sizes. Only Eustis
et al. (2019) investigated mediating effects in a larger sam-
ple, but their investigation was limited to one transdiagnostic
process.

Our primary goal for this study was to extend previous
findings on the relevance of transdiagnostic processes, spe-
cifically mindfulness, cognitive flexibility, anxiety sensitiv-
ity, and avoidance, in the UP in an internet-based setting
for emotional disorders beyond anxiety disorders. We were
interested whether these transdiagnostic processes were mal-
leable by treatment and to which extent they mediated treat-
ment effects — both in isolation and in a multiple mediator
model taking into account their interrelation.

Method

We collected data within a randomized controlled trial
examining the efficacy of an internet-based version of the
UP for anxiety, depressive, and somatic symptom disorders
(Schaeuffele et al., 2020). For this purpose, treatment was
compared to waitlist in a 1:1 ratio (N=129). The treatment
yielded large effects on symptom distress in comparison to
waitlist. 69% of participants in the treatment group were
considered responders (as determined based on the reliable
change index (RCI=1.96)). The proportion of responders
would shift to a more conservative estimate of 45% if we
considered all participants that did not report post-treatment
data as non-responders. Following the waiting period of
10 weeks, participants of the waitlist received access to the
intervention.
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Participants

We recruited participants by self-selection in online mental
health forums, on social media platforms, as well as over
targeted ads on a popular search engine. We included par-
ticipants with an anxiety, depressive, or somatic symptom
disorder as a primary diagnosis in the trial. While the UP has
primarily been applied in the treatment of anxiety disorders
(e.g., Cassiello-Robbins et al., 2020), the rationale should
be expandable to other disorders with strong emotional
components like depression and somatic symptom disor-
ders (Farchione et al., 2012). Participants were diagnosed
with a structured clinical interview based on DSM-5 via
telephone prior to randomization (Diagnostic interview for
mental disorders (DIPS); Margraf et al., 2017). We excluded
participants if they (1) currently underwent psychotherapy,
(3) were under 18, (4) changed their medication dosage in
the preceding three months, (5) showed indications of acute
suicidality, (6) were diagnosed with a substance use disor-
der, (7) experienced symptoms of mania, or (8) psychosis.
See Fig. 1 for a detailed flow of participants through the
inclusion process.

Intervention

The intervention is a 10-week adaptation of the UP for
internet-based use. For this purpose, the UP workbook was
translated one-to-one from English into German. In a next
step, the content was divided into ten modules. In several
editing loops, the paragraphs were shortened, simplified,
and summarized, while retaining the core content and exer-
cises. Figure 2 shows core concepts of the 10 final modules.
Participants had to complete a module in order to start with
a new module. To complete a module, participants had to
complete a reflection on how this module helped them work
towards their goals. We recommended that participants work
on one module per week, but participants were free to com-
plete the modules at their own pace. In theory, participants
could skip exercises and leave the reflection blank to start
a new module, but this only affected a negligible propor-
tion of modules and participants. Participants on average
completed 7.22 modules. 73% of participants completed the
modules corresponding to the core treatment targets of the
UP (mindfulness, cognitive flexibility, avoidance) and 42%
completed all ten modules. Online therapists were the first
and last author as well as 16 advanced students of clini-
cal psychology who were trained in a 1-day workshop and
supervised. Online therapists provided written feedback
once per week on a fixed day over the course of 10 weeks.
Therapists based their feedback on the record sheets that
participants completed within the online therapy program.
The therapists focused their written feedback on increasing
engagement and motivation as well as providing guidance

on how to work and advance with the therapeutic materials.
Online therapists, for example, provided guidance when they
felt that participants did not engage with the exercises in the
intended manner or struggled with adaptive solutions (e.g.
therapists would guide participants to come up with alter-
native adaptive behaviors or offer personalized examples of
possible alternative thoughts).

Ethics and Trial Registration

The ethics committee of the Department of Education and
Psychology at Freie Universitaet Berlin, Germany, approved
the trial (186/2018). The trial was registered at the German
Clinical Trial Registry DRKS (DRKS00014820).

Measures

All assessments were self-rated on the online platform.
Figure 2 shows an overview of measurement time points.
Outcome and mediators were assessed at baseline (t;). All
putative mediators were assessed immediately following
the module that targeted the construct to ensure participants
had received the dosage of treatment (t;). For mechanisms
targeted early in treatment (mindfulness and cognitive flex-
ibility), we additionally administered the measures at post-
treatment to explore further changes (t,). We did not assess
anxiety sensitivity and avoidance at post-treatment due to
temporal proximity to the module 9/week 9 assessment. We
assumed that one module was completed per week. Accord-
ingly, we assessed the transdiagnostic processes in the wait-
list group in the week that corresponded to the number of
the module (e.g., we assessed mindfulness after module 3 in
the treatment and after 3 weeks in the waitlist group). The
percentage of missing values was comparatively high (see
Table 2). Technical problems at the beginning of the study
led to low response rates in the waitlist control group. As
many participants in the intervention group did not complete
all modules, missingness rates were higher for measures
administered in later modules.

Symptom Distress

We assessed symptom distress with the 18-item Brief Symp-
tom Inventory (BSI-18) (Derogatis, 2000; German version:
Franke et al., 2011). The BSI-18 is internally reliable and
demonstrates satisfactory psychometric properties (Dero-
gatis & Fitzpatrick, 2004; Franke et al., 2011; Prinz et al.,
2013).

Mindfulness

We assessed mindfulness with the 16-item Southamp-
ton Mindfulness Questionnaire (SMQ) (Chadwick
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Registered online (n=585)
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+ lost interest in participation (n=1)
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Fig.1 Consort flow chart

et al., 2008; German version: Boge et al., 2020). The notice them and let them go”. The SMQ is unidimensional
SMQ assesses mindfulness as the reaction to distress- and internally reliable (Boge et al., 2020; Chadwick et al.,
ing thoughts and images. Example items include “Usu-  2008).

ally when I experience distressing thoughts and images,

I judge the thought/image as good or bad” and “Usually

when I experience distressing thoughts and images, I just
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Fig.2 Core concepts of the intervention and measurement points of
mediators and outcome. SMQ Southampton Mindfulness Question-
naire, BSI Brief Symptom Distress Inventory, ERQ Emotion Regula-

Cognitive Flexibility

We assessed cognitive flexibility with the 6-item reappraisal
subscale of the Emotion Regulation Questionnaire (ERQ)
(Gross & John, 2003; German version: Abler & Kessler,
2009). Example items include “When I want to feel less
negative emotion, I change the way I'm thinking about the
situation.” and “I control my emotions by changing the way
I think about the situation I'm in”. The ERQ has satisfactory
psychometric properties (Abler & Kessler, 2009; Gross &
John, 2003).

Anxiety Sensitivity

We assessed anxiety sensitivity with the 18-item Anxiety
Sensitivity Index-3 (ASI-3) (Taylor et al., 2007; German ver-
sion: Kemper et al., 2009). The scale assesses three facets of
anxiety sensitivity: Physical, cognitive, and social concerns.
Respective example items include “When my chest feels
tight, I get scared that I won’t be able to breathe properly”,
“When my mind goes blank, I worry there is something ter-
ribly wrong with me.”, and “When I begin to sweat in a
social situation, I fear people will think negatively of me.”.
Psychometric properties are satisfactory (Kemper et al.,
2009; Taylor et al., 2007).

Avoidance

The UP targets avoidance by countering avoidance tenden-
cies and engaging in emotional exposures. For depressed
patients specifically, targeting avoidance relates to overcom-
ing tendencies of withdrawal and engaging more actively
with valued activities which in turn should increase acti-
vation (Boswell et al., 2018). In order to capture different
aspects of avoidance and be more reflective of the proportion

tion Questionnaire, ASI Anxiety Sensitivity Index, BEAQ Brief Expe-
riential Avoidance Questionnaire, BADS Behavioral Activation for
Depression Scale

of depressed participants in our sample, we assessed both
experiential avoidance, which has been described as the
unwillingness to remain in contact with distressing emo-
tions, thoughts, memories, and physical sensations, as well
as behavioral activation.

Experiential Avoidance We assessed experiential avoid-
ance with the 15-item Brief Experiential Avoidance Ques-
tionnaire (BEAQ) (Gamez et al., 2014; German version:
Schaeuffele, et al., 2021a). The BEAQ is internally reliable
(Gamez et al., 2014). Example items include “The key to
a good life is never feeling any pain” and “I go out of my
way to avoid uncomfortable situations”. We used our own
German translation of the scale. Psychometric properties
were investigated in a student and clinical population with
comparable results to the English original. Our translation
showed high internal reliability (.80-.81), 7 to 13-day test—
retest-reliability (.77-.86), and a favorable pattern of con-
vergent and divergent validity in comparison to other meas-
ures of experiential avoidance. Our findings indicated that
the BEAQ is well represented by a bifactor structure that
includes a general experiential avoidance factor and specific
factors of individual facets of experiential avoidance (e.g.,
distress aversion or distraction). Future studies should sub-
stantiate this preliminary finding. For the purpose of this
study, we relied on the total scale.

Behavioral Activation We assessed behavioral avoidance and
activation with the 9-item Behavioral Activation for Depres-
sion Scale Short Form (BADS) (Manos et al., 2011; German
version: Fuhr et al., 2016). The BADS has two subscales,
an activation and an avoidance subscale. While originally
developed to measure changes during behavioral activation
for depression, items are phrased transdiagnostically. Exam-
ple items include “I engaged in a wide and diverse array of
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activities” or “Most of what I did was to escape from or avoid
something unpleasant”. The instrument has shown good psy-
chometric properties (Fuhr et al., 2016; Manos et al., 2011).

Statistical Analyses

The accompanying de-identified data set is available at https://
osf.io/hrSwb/. We ran all statistical analyses in RStudio, ver-
sion 1.2.5033 (RStudio Team, 2019). For the transdiagnostic
processes, we first investigated whether the treatment led to
significant changes in the putative mediators (treatment, time,
and the interaction of treatment and time as fixed and individu-
als as random effects, mediator as outcome) with linear mixed
effects models using the Ime4 package (Bates et al., 2014),
obtaining p values with the Imer-test package (Kuznetsova
et al., 2017). We also calculated effect sizes (Hedge’s g) using
estimated means and pooled standard deviations.

We then tested all putative transdiagnostic processes in sep-
arate mediator models with group as predictor and symptom
distress at post-treatment as outcome (see Fig. 3). For mindful-
ness and cognitive flexibility two time points were included
in these models, while for anxiety sensitivity, avoidance, and
activation only one time point was available for the compari-
son. In a next step, we combined all mediators that showed a
significant mediating effect in the separate mediator models
in a multiple mediator model (see Fig. 4), where residuals of
mediators were allowed to covary (Preacher & Hayes, 2008).
Again, two time points were included for mindfulness and cog-
nitive flexibility. Mediation models were fitted as path analy-
ses with bias-corrected bootstrapping (10,000 draws) and full
maximum likelihood estimation to account for missing values
using the lavaan package (Rosseel, 2012). If the bias-corrected
bootstrapped confidence interval does not contain zero, then
the effect of treatment is at least partially dependent on the
mediator and the indirect effect can be considered significant
(Preacher & Hayes, 2008). We controlled all mediators and
outcomes for their baseline value, following findings from a
simulation study that found this approach superior to other
methods like difference scores in terms of error rates, bias,
power, and confidence interval coverage (Valente & MacKin-
non, 2017). To judge the magnitude of the mediating effect,
P,—the ratio of the indirect effect to the total effect—was
calculated (Preacher & Kelley, 2011; Wen & Fan, 2015).

Results
Demographics

Demographic variables are displayed in Table 1. Groups did
not differ at baseline.
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Transdiagnostic Processes over Time

Means, Hedges’ g effect sizes, as well as percentages of
missing values at each measurement point are reported in
Table 2. We found significant changes over time in compari-
son to waitlist for all transdiagnostic processes: mindfulness,
cognitive flexibility, anxiety sensitivity, behavioral activa-
tion, and experiential avoidance (F=5.30-16.40, df=1-2,
p <0.05). The transdiagnostic processes changed in the
hypothesized direction: mindfulness, cognitive flexibility,
and behavioral activation increased (g =0.73-0.99), while
anxiety sensitivity and experiential avoidance decreased
(g=0.4-0.48). Between group effect sizes were large for
behavioral activation and cognitive flexibility (g=0.86—
0.88), and medium for mindfulness, anxiety sensitivity, and
experiential avoidance (g =0.59-0.76).

Transdiagnostic Processes as Mediators

Unstandardized and standardized parameter estimates as
well as fit indices of the full models can be found in the sup-
plementary material.

Single Mediator Models

Single mediator models with transdiagnostic processes as
the mediator between group and outcome are depicted in
Fig. 3. For mindfulness and cognitive flexibility, two meas-
urement points were available for the comparison between
treatment and waitlist and the indirect effects through both
time points were significant, as shown in Fig. 3. For mind-
fulness, the indirect effect through the first time point was
0.93,90% CI [0.18, 2.19] and for the second — 2.57, 90% CI
[— 4.86, -0.67]. For cognitive flexibility, the indirect effect
through the first time point was — 0.59, 90% CI [- 1.71,
0.33] and for the second — 1.06, 90% CI [— 2.74, — 0.06].
The indirect effect through anxiety sensitivity was not signif-
icant, while the indirect path through experiential avoidance
and behavioral activation were. The treatment effect, thus,
was partially mediated by mindfulness, cognitive flexibility,
experiential avoidance, and behavioral activation, but not
anxiety sensitivity. The effect size of the mediating effect
was P,=.13 for mindfulness (indirect effect through t1 and
t2), P,,=.06 for cognitive flexibility (indirect effect through
t1 and t2), P,,=.09 for experiential avoidance, and P,,=.15
for behavioral avoidance.

Multiple Mediator Models

Figure 4 depicts the multiple mediator model that includes
all significant mediators from the single mediator models
(all except anxiety sensitivity). In the combined multiple
mediator model, the bootstrapped 95% confidence interval
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Fig.3 Single mediator models:
indirect effect of intervention
on symptom distress through
transdiagnostic processes.

Note. Graphical depiction of
the mediator models of (1)
mindfulness, (2) cognitive
flexibility, (3) anxiety sensitiv-
ity, (4) experiential avoidance,
and (5) behavioral activation as
mediators between intervention
and symptom distress. Mindful-
ness and cognitive flexibility
were measured twice, after

the module that targeted the
mechanism (module/week 3 and
module/week 5 respectively;
(t1) and at post-treatment (t2).
Anxiety sensitivity, experien-
tial avoidance, and behavioral
activation were solely assessed
after the module that targeted
them (module/week 7 or mod-
ule/week 9). Symptom distress
was measured at post-treatment.
Mediators and outcome were
controlled by their respective
baseline value. These paths
were omitted from the figure for
clarity. CIs represent upper and
lower limit of 95% Bootstrap-
corrected confidence intervals.
*p<.05
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Fig.4 Multiple mediator model. Note. Graphical depiction of the
multiple mediation model including mindfulness, cognitive flex-
ibility, experiential avoidance, and behavioral activation as mediators
between intervention and symptom distress. Mindfulness and cogni-
tive flexibility were measured twice, after the module that targeted
the mechanism (module/week 3 and module/week 5 respectively; t1)
and at post-treatment (t2). Experiential avoidance and behavioral acti-

of the indirect path through mindfulness and cognitive flex-
ibility (through both time points) did not contain zero: The
treatment effect was partially mediated by mindfulness and
cognitive flexibility, but not by the other putative processes.
The indirect effect through mindfulness showed an effect
size of P,;=.09 and through cognitive flexibility P,,=.06.
The total indirect effect (all indirect effects combined) was
— 4.58, corresponding to an effect size of P,,=.48.

Discussion

This study investigated transdiagnostic processes in an
internet-based intervention based on the Unified Protocol
for anxiety, depressive, and somatic symptom disorders. All
transdiagnostic processes were malleable by treatment with
medium to large effect sizes. In single mediator models, we
found that cognitive flexibility, mindfulness, experiential
avoidance, and behavioral activation partially mediated the
relationship between treatment and symptom distress. When
all significant mediators were collapsed into one model,
the multiple mediation model revealed the indirect paths
through mindfulness and cognitive flexibility as significant.

Results from the single mediator models are in line
with previous research on the UP that found mindfulness,
cognitive flexibility, and experiential avoidance predic-
tive and associated with symptom change (Boswell et al.,
2014; Brake et al., 2016; Eustis et al., 2019). Anxiety
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vation were solely assessed after module/week 9. Symptom distress
was measured at post-treatment. Mediators and outcome were con-
trolled by their respective baseline value and mediators were allowed
to covary. These paths were omitted from the figure for clarity. Indi-
rect effect 1 and 2 refer to the indirect effects through t1 and t2. CIs
represent upper and lower limit of 95% Bootstrap-corrected confi-
dence intervals. *p <.05

sensitivity — while increasingly conceptualized as a trans-
diagnostic process and found to be associated with symp-
tom change in the UP (Boettcher et al., 2016; Boswell et al.,
2013) — might play a lesser role in depressive disorders
and thus, may not be related to outcome to the same extent
in our fairly depressed sample. Future studies should inves-
tigate whether these findings on transdiagnostic processes
are dependent on diagnosis, as suggested by a recent study
on mindfulness as a predictor of outcome in the UP (Woods
et al., 2020). The non-significant finding on anxiety sensitiv-
ity also raises the question of whether all participants benefit
from the interoceptive exposure module that targets anxiety
sensitivity. This highlights the potential of a flexible, modu-
lar application of the UP, where an individualized sequence
of treatment components could be provided based on trans-
diagnostic processes (Fisher et al., 2019; Sauer-Zavala et al.,
2018).

To our knowledge, transdiagnostic processes have not
been investigated jointly in one mediation model for the
UP as of yet. Mindfulness and cognitive flexibility, as
measured by the SMQ and the reappraisal subscale of the
ERQ, might capture the overarching aim of the UP best
with their focus on how individuals react to distressing
thoughts and images (and by that probably also emotions).
These findings also tap into the debate whether it is more
beneficial to decrease maladaptive or increase adaptive
emotion regulation strategies in treatment (e.g., South-
ward et al., 2021). In our study, the adaptive emotion
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Table 1 Demographic

o - Demographic variable Treatment (n=65) Waitlist (n=64) Total Statistical test of
chara.cterlstlcs of participants at group difference
baseline

df  x2/t p
Gender 1 48 .49
Male 23 (35.4%) 18 (28.1%) 41 (31.8%)
Female 42 (64.6%) 46 (71.9%) 88 (68.2%)
Age 127 .18 .86
Mean (SD) 37.51 (11.99) 37.11 (13.04) 37.31 (12.47)
Range 18-67 18-66 18-67
Relationship 1 1.99 .16
In a relationship 40 (61.5%) 30 (46.9%) 70 (54.3%)
Single 25 (38.5%) 34 (53.1%) 59 (45.7%)
Highest education 4 47 32
Up to 9 years of school education 4 (6.2%) 5(7.8%) 9 (7%)
Secondary school 10 (15.4%) 11 (17.2%) 21 (16.3%)
College entrance qualification 16 (24.6%) 25 (39.1%) 41 (31.8%)
College/university degree 34 (52.3%) 22 (34.4%) 56 (43.3%)
Other 1(1.5%) 1(1.6%) 2 (1.6%)
Employment status 5 299 7
Employed 33 (50.8%) 29 (45.3%) 62 (48.1%)
Self-employed 4(6.2%) 5(7.8%) 9 (7%)
In education 12 (18.5%) 17 (26.6%) 29 (22.5%)
Pensioned 3 (4.6%) 5(7.8%) 8(6.2%)
Unemployed 9 (13.8%) 6 (9.4%) 15 (11.6%)
Other 4(6.2%) 2 (3.1%) 6 (4.7%)
Currently on medication 1 0 .99
Yes 16 (24.6%) 16 (25%) 32 (24.8%)
No 49 (75.4%) 48 (75%) 97 (75.2%)
Prior psychotherapy 1 195 .16
Yes 44 (67.7%) 51 (79.7%) 95 (73.6%)
No 21 (32.3%) 13 (20.3%) 34 (26.4%)
Primary diagnosis 9 5.66 .77
Agoraphobia 3 (4.6%) 4(6.3%) 7 (5.4%)
Generalized anxiety disorder 9 (13.8%) 5(7.8%) 14 (10.8%)
Panic disorder 5(7.7%) 5(7.8%) 10 (7.8%)
Social anxiety disorder 13 20%) 16 25%) 29 (22.5%)
Major depressive disorder 14 21.5%) 17 (26.6%) 31 (24%)
Persistent depressive disorder 15 (23.1%) 12 (18.8%) 27 (20.9%)
Somatic symptom disorder 2 (3.1%) 3(6.3%) 5(3.9%)
Illness anxiety disorder 4(6.2%) 2 (3.1%) 6 (4.7%)
Comorbidity
1 Comorbid diagnosis 51 (78.5%) 48 (75%) 99 (76.7%)
2 Comorbid diagnoses 27 (41.5%) 28 (43.7%) 55 (42.6%)
3 Comorbid diagnoses 18 (27.7%) 18 (28.1%) 36 (27.9%)
4 Comorbid diagnoses 12 (18.5%) 10 (15.6%) 22 (17.1%)
5 Comorbid diagnoses 5(7.7%) 4(6.2%) 9 (6.9%)
regulation processes — mindfulness, cognitive flexibility, The disentanglement of transdiagnostic processes seems

and behavioral activation — seemed to show more stable  quite complex, given they are all related, overlapping,
indirect effects than experiential avoidance (and anxiety = and may share a common underlying basis (e.g., Mansell
sensitivity). & McEvoy, 2017; Spinhoven et al., 2017). For instance,
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mindfulness training seems to facilitate exposure and
decrease avoidance in some participants treated with the
UP, highlighting the interplay and carryover effects between
processes (Curreri et al., 2020). CBT treatments have also
shown to be mediated by transdiagnostic processes without
explicitly targeting them, for example by mindfulness (e.g.,
Goldin et al., 2016; Kocovski et al., 2015) or experiential
avoidance (e.g., Eustis et al., 2016). Thus, based on our
results, we cannot conclude that other treatment elements,
besides mindfulness training and cognitive restructuring,
are obsolete, since modules targeting avoidance may also
enhance mindful emotion awareness and cognitive flexibil-
ity. These findings also challenge our theory-driven decision
to measure mechanisms following the module that target
them. Instead, additional research on the structure and hier-
archy of transdiagnostic processes as well as dismantling
component studies are needed to get a better understand-
ing of the interplay of the processes in therapy and isolate
effects.

Our findings need to be interpreted in the light of sev-
eral limitations. First, the trial suffered from a high rate of
missing values. Besides participants in the treatment group
failing to fill out post-treatment assessments, dropout from
the intervention affected the assessment of the transdiag-
nostic processes in the later modules. In order to ensure
that participants received the proper dosage of treatment,
we measured the transdiagnostic processes following the
module that targeted them. But since the treatment was
self-paced and the mean number of modules completed
was M =7.22 (Schaeuffele et al., 2020), this naturally
meant that the assessments after completion of module
7 and 9 were limited to participants who progressed to
this stage of treatment. Thus, our findings are prelimi-
nary and should be replicated with larger samples. Our
sample size also did not permit us to analyze mediation in
different subsamples, e.g. responders versus non-respond-
ers. However, we believe that examining mechanisms of
change particularly in those patients experiencing change
is a promising route of future research (DeRubeis et al.,
2014). The dropout also limits the generalizability of our
results. We have several hypotheses as to why participants
might have not completed the intervention. The self-paced
setup and “one size fits all” transdiagnostic approach of
the intervention may have been overwhelming and lacked
personalization for participants, especially in a guided
self-help context. In addition, the lack of adherence-fos-
tering features like personalized reminders and progress
reinforcement, as they are implemented in other guided
internet-based interventions, may have been detrimental
to adherence. Future applications could address these
concerns by delivering the intervention in a personalized,
modular fashion and including adherence-fostering fea-
tures. Another limitation concerns the lack of temporal

precedence that has been described as an important pre-
requisite for causation (Kazdin, 2007). When comparing
treatment and waitlist, temporal precedence could not be
established with how measurements were set up. While
several other of the quality criteria of mediation studies
outlined by Lemmens et al. (2016) could be established
(RCT with control group, n> 40 per group, assessment of
several mediators), the lack of temporal precedence does
not allow to draw any conclusions on causation. However,
internet-based treatments are shorter in comparison to
face-to-face and it seems to take time for the effect on
transdiagnostic processes to unfold as the delayed changes
in mindfulness and cognitive flexibility indicate. These
circumstances complicate the establishment of temporal-
ity. Our results were obtained within an internet-based
delivery of the UP. While the face-to-face and internet-
based setting generally seem to share findings on relevant
mechanisms of change (e.g., for depression: Domhardt
et al., 2020; Lemmens et al., 2016), we cannot rule out
that setting-specific influences affected our findings and
they, thus, may not translate to the face-to-face setting
to the full extent. Direct comparisons between face-to-
face and internet-based deliveries and their accompanying
change mechanisms are sparse and should be subject of
future studies. Linear mediation models, as employed in
our study, may not be suitable to capture the complexity
of therapeutic processes, since the relationship between
outcome and mediator are dynamic, bidirectional, and
non-linear (Hofmann et al., 2020). More frequent and par-
allel assessments of mediators and outcomes are needed
to understand the dynamic and agents of change in a more
fine-grained manner. To facilitate this, shorter and change
sensitive measures should be utilized.

Identifying the active ingredient of treatments and
moving towards personalized treatments might benefit
response rates. This also applies to our study where non-
response rates of 31% (or 55% as a more conservative
estimate) — while in line with meta-analytic findings on
response rates in internet-based settings (Rozental et al.,
2019) — may be improved by providing more effective and
personalized treatments. How could this be achieved? Our
findings suggest that (internet-based) applications of the
UP should especially emphasize and increase a mindful
stance towards emotions as well as regulating emotions by
cognitive reappraisal in order to enhance effects. Future
studies should substantiate our findings with larger sample
sizes and more frequent and parallel assessments.
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