Universiteit

4 Leiden
The Netherlands

Which emotion regulation strategies are mediating the outcome of
acceptance and commitment therapy compared to cognitive-behaviour

therapy in the treatment of anxiety symptoms?
Spinhoven, P.; Kraaij, V.; Garnefski, N.; Bohlmeijer, E.; Witlox, M.

Citation

Spinhoven, P., Kraaij, V., Garnefski, N., Bohlmeijer, E., & Witlox, M. (2025). Which emotion
regulation strategies are mediating the outcome of acceptance and commitment therapy
compared to cognitive-behaviour therapy in the treatment of anxiety symptoms? Psychotherapy
Research, 1-13. doi:10.1080/10503307.2025.2556836

Version: Publisher's Version
License: Creative Commons CC BY 4.0 license

Downloaded from: https://hdl.handle.net/1887/4285114

Note: To cite this publication please use the final published version (if applicable).


https://creativecommons.org/licenses/by/4.0/
https://hdl.handle.net/1887/4285114

£} Routledge

-1 Taylor &Francis Group

BeuCcyl  Psychotherapy Research

Research

=

ISSN: 1050-3307 (Print) 1468-4381 (Online) Journal homepage: www.tandfonline.com/journals/tpsr20

Which emotion regulation strategies are
mediating the outcome of acceptance and
commitment therapy compared to cognitive-
behaviour therapy in the treatment of anxiety
symptoms?

Philip Spinhoven, Vivian Kraaij, Nadia Garnefski, Ernst Bohimeijer & Maartje
Witlox

To cite this article: Philip Spinhoven, Vivian Kraaij, Nadia Garnefski, Ernst BohImeijer &
Maartje Witlox (16 Sep 2025): Which emotion regulation strategies are mediating the
outcome of acceptance and commitment therapy compared to cognitive-behaviour
therapy in the treatment of anxiety symptoms?, Psychotherapy Research, DOI:
10.1080/10503307.2025.2556836

To link to this article: https://doi.org/10.1080/10503307.2025.2556836

A
© 2025 The Author(s). Published by Informa h View supplementary material
UK Limited, trading as Taylor & Francis

Group
@ Published online: 16 Sep 2025. Submit your article to this journal &
S A
il Article views: 968 & View related articles &

@ View Crossmark data &'

CrossMark

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journallnformation?journalCode=tpsr20


https://www.tandfonline.com/journals/tpsr20?src=pdf
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/10503307.2025.2556836
https://doi.org/10.1080/10503307.2025.2556836
https://www.tandfonline.com/doi/suppl/10.1080/10503307.2025.2556836
https://www.tandfonline.com/doi/suppl/10.1080/10503307.2025.2556836
https://www.tandfonline.com/action/authorSubmission?journalCode=tpsr20&show=instructions&src=pdf
https://www.tandfonline.com/action/authorSubmission?journalCode=tpsr20&show=instructions&src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/10503307.2025.2556836?src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/10503307.2025.2556836?src=pdf
http://crossmark.crossref.org/dialog/?doi=10.1080/10503307.2025.2556836&domain=pdf&date_stamp=16%20Sep%202025
http://crossmark.crossref.org/dialog/?doi=10.1080/10503307.2025.2556836&domain=pdf&date_stamp=16%20Sep%202025
https://www.tandfonline.com/action/journalInformation?journalCode=tpsr20

Psychotherapy Research, 2025

hitps://doi.org/10.1080/10503307.2025.2556836 i< Houledge

Taylor & Francis Group

M) Check for updates

Research Article

Which emotion regulation strategies are mediating the outcome of
acceptance and commitment therapy compared to cognitive-behaviour
therapy in the treatment of anxiety symptoms?
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Abstract

Objective: To examine multiple emotion regulation strategies as mediators in ACT compared to CBT for anxiety. It was
hypothesized that augmenting acceptance and reducing suppression, distraction, and perseverative thinking would mediate
the effect of ACT compared to CBT. Cognitive reappraisal was included as a competitive mediator.

Method: Data were collected as part of a randomized controlled trial comparing ACT and CBT in a sample of 314 older
adults with anxiety symptomatology. Participants filled in self-report questionnaires assessing anxiety symptom severity
(Generalized Anxiety Disorder-2) and the putative mediators a total of five times over the course of treatment. Latent
growth curve models, parallel process models, random intercept-cross lagged panel models, and autoregressive latent
trajectory models were used to model the hypothesized prospective and mediational relationship.

Results: ACT differentially affected acceptance, suppression, and distraction, and changes in all mediators (except acceptance)
showed significant cross-sectional associations with outcome. Only cognitive reappraisal predicted subsequent anxiety levels and
vice versa, irrespective of treatment. However, none of the emotion regulation variables mediated the effect of ACT.
Conclusions: The discrepancy with previous positive findings on emotion regulation as a mediator may be attributed to earlier
studies not using a longitudinal design and analysis on the within-person level.

Keywords: ACT; CBT; emotion regulation; anxiety; mediation

Clinical or methodological significance of this article: This is an analysis of possible mediators of ACT compared to
CBT for anxiety in older adults. In these analyses, within-person state and between-person trait effects were disentangled.
Although ACT differentially affected various emotion regulation strategies (such as acceptance, suppression, and
distraction) and most within-person changes in mediators were associated with concurrent changes in anxiety, none of
the within-client changes in mediating variables mediated subsequent reductions in anxiety. Longitudinal designs with
repeated assessments and analyses on the within-person level are needed to enable causal inferences.

Introduction decades, cognitive behavioral therapy (CBT) has
Anxiety disorders and symptoms form the most preva- become the strongest empirically supported psycho-
lent class of adult psychological problems (Kessler logical treatment for anxiety (Carpenter et al., 2018;

et al., 2005; Kessler et al., 2012). During the last Norton & Price, 2007; Stewart & Chambless, 2009).
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More recent studies have demonstrated that Accep-
tance and Commitment Therapy (ACT) has similar
effects as CBT in the treatment of anxiety disorders
and symptoms in adults (Arch et al., 2021; Avdagic
et al., 2014; Forman et al., 2012). Recently, the first
large-scale randomized controlled trial (RCT) com-
paring ACT and CBT in a large sample of older
adults with anxiety symptomatology has been con-
ducted (Witlox et al., 2021). No important differences
between the two interventions regarding their effects
on anxiety severity and associated clinical outcomes
were observed. Significant reductions of anxiety
symptom severity (effect sizes d > .96) were observed
in both the CBT and the ACT condition between
baseline and posttreatment and were sustained at
the one-year follow-up. Research so far thus suggests
that ACT and CBT do not differ regarding their effec-
tiveness in treating adults with anxiety.

ACT does not directly focus on changing or redu-
cing anxious feelings and thoughts but instead stimu-
lates active acceptance of all internal experiences,
including those we tend to label as “negative,”
“unwanted,” or “harmful.” A more accepting stance
towards internal experiences leads to less use of cogni-
tive and behavioral strategies aimed at changing or
controlling emotions or thoughts that actually sustain
or exaggerate anxiety (e.g., perseverative thinking, dis-
traction, suppression, behavioral/experiential avoid-
ance) (Twohig et al., 2005). ACT restructures the
emotion regulation process of persons from avoiding
or attenuating unpleasant emotions to directly experi-
encing and accepting these negative emotions (Black-
ledge & Hayes, 2001). This focus differs from that of
second-wave cognitive—behavioral therapy (CBT),
which aims to reduce the frequency and intensity of
anxiety symptoms by identifying and adapting
anxiety-related cognitions. Through a process of cog-
nitive reappraisal, unrealistic negative thoughts con-
cerning the threat posed by certain situations, events,
or bodily sensations are replaced with more nuanced
and adaptive thoughts (Clark & Beck, 2010). Besides
studies into the effectiveness of ACT for anxiety,
several studies have also tried to examine the proposed
mechanisms through which ACT leads to anxiety
symptom change. Several systematic reviews and
meta-analyses on the working mechanisms of ACT
concluded that changes in constructs related to the
acceptance of inner experiences are related to
outcome, but that strong causal evidence is lacking
(e.g., Ciarrochi et al., 2010; Ruiz, 2010; Ren et al.,
2019; Stockton et al., 2019; Johanssen et al., 2022).

A recent comprehensive meta-analytic review of the
growing number of studies examining dimensions of
psychological flexibility as treatment mechanisms for
Acceptance and Commitment Therapy (ACT) con-
cluded that ACT interventions led to reduced

inflexibility and increased flexibility (Macri & Rogge,
2024) and that these changes are related to outcome
in the expected direction. A major shortcoming of
available studies mentioned in the reviews, however,
is that almost no studies included repeated assess-
ments of outcome and putative mediators in the
course of therapy. This precludes the establishment
of a timeline that shows that the candidate mediator
precedes the outcome, which is a necessary (but not
sufficient) condition for mediation (Kazdin, 2007,
2009). More specifically, studies of ACT using corre-
lation-based mediation approaches showed statisti-
cally significant mediating effects, while the few
studies using causal time-lag analyses did not yield
statistically significant mediating effects (Johanssen
et al., 2022). Although the superiority of causal
time-lag analyses is widely recognized, debate exists
about the most appropriate statistical analyses.
Although the cross-lagged panel model (CLPM) was
the preferred modelling approach for many years, it
has been criticized for its inability to separate within-
person dynamics from stable between-person differ-
ences (Hamaker, 2012, 2023). Recently, various
alternative models that are able to disentangle these
forms of variability have been developed (Falken-
strom, 2024). In these alternative models, state-like
components reflect within-client processes of change
and may point to active ingredients of successful treat-
ment, while trait-like components may represent pre-
scriptive or prognostic variables of successful
treatment (Zilcha-Mano & Webb, 2021).

The purpose of the present study was to examine
emotion regulation strategies that promote (i.e., accep-
tance) or hinder the direct experience of negative
emotions (i.e., perseverative thinking, suppression,
and distraction) as variables mediating the effect ACT
compared to CBT in the treatment of older adults
with anxiety symptoms. In addition, we examined cog-
nitive reappraisal as a competitive mediator of relevance
for the working mechanisms of CBT (in contrast to
ACT). We tried to overcome the limitations of previous
studies by including repeated assessments of outcome
and putative mediating variables during the course of
therapy and by analyzing the robustness of the mediat-
ing effects by using different statistical methods. It was
hypothesized that augmented acceptance and reduced
suppression, distraction, and perseverative thinking
would mediate the effect of ACT compared to CBT.
Cognitive reappraisal was hypothesized to be a com-
petitive mediator, with more positive reappraisals med-
iating the effects of CBT compared to ACT.

Method

This study uses data collected in a cluster-random-
ized single-blind controlled trial in the Netherlands.



The trial evaluated the effectiveness of face-to-face
CBT compared to a blended ACT intervention in
treating anxiety symptoms in older adults recruited
in a primary care setting. The study was powered to
detect a difference between the conditions on the
primary outcome anxiety symptom severity as
measured with the Generalized Anxiety Disorder-7
(GAD-7) (Kroenke et al., 2007). Randomization
took place at the level of the mental health counselors
who provided the interventions (n = 40). The mental
health counselors were randomized to provide only
CBT (n=20) or ACT (n = 20) to study participants.
Details about the study design and methods have
been published (Witlox et al., 2018). The trial was
registered in the Netherlands Trial Register
(NL6131 (NTR6270)) and approved by the
medical ethics committee of Leiden University
Medical Center (LUMC; no. P16.248).

Participants and Procedure

Participants were recruited from 38 general practices
between November 2017 and March 2019. Patients
aged 55-75 from the participating general practices
were sent a letter containing information about the
study and an invitation to participate. If people
were interested in participation, they could register
on a study website, after which they entered the
screening procedure, comprising an online question-
naire and a telephone interview. Inclusion criteria
were: age between 55 and 75 years, presence of
mild to moderate anxiety symptoms (GAD-7 score
between 5 and 15 (Spitzer et al., 2006)), mastery of
the Dutch language, internet access, and the possi-
bility to spend up to 30 min per day on the interven-
tion. Exclusion criteria were: unstable severe medical
condition(s); Alzheimer’s disease or other severe cog-
nitive impairments; very high or low anxiety
symptom severity (GAD-7 score <5 /> 15 (Spitzer
et al., 2006)); severe depressive symptoms (PHQ-9
(Kroenke et al., 2001) score > 20); psychological or
psychopharmacological treatment (stable benzo-
diazepine or SSRI use excepted) within the last
three months; severe role impairment in at least
two life areas (score of > 8 on two or three items of
the Sheehan Disability Scale (SDS) (Leon et al.,
1997); high suicide risk (M.I.N.I.-Plus (Lecrubier
et al., 2020)); substance use disorder (M.I.N.I.-
Plus); lifetime diagnosis of bipolar disorder or schizo-
phrenia (medical record and M.I.N.I.-Plus).
Eligible participants signed an online informed
consent form and subsequently completed the baseline
assessment, after which they were informed about their
treatment allocation. Participants completed four main
assessments: at baseline, posttreatment (three months
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after baseline, 6 months after baseline, and 12
months after baseline). In the current study, data
from the 6- and 12-month follow-ups are not used in
the analysis.

During treatment, participants were asked to com-
plete a short questionnaire assessing anxiety
symptom severity and potential mechanisms of
change multiple times. During treatment, partici-
pants in both groups were repeatedly asked to com-
plete a brief online questionnaire assessing anxiety
symptom severity and potential mechanisms of
change. In the CBT group, this questionnaire was
emailed to participants after each face-to-face
session with their mental health counselor. In the
blended ACT group, the same questionnaire was
integrated into the online module and presented at
the beginning of each online lesson.

To enable comparison of the hypothesized tem-
poral and mediational pathways across groups, we
selected data from comparable time points. Specifi-
cally, for the current study, we used the baseline
assessment, the post-session questionnaires com-
pleted after the first three face-to-face sessions, and
the posttreatment assessment (shortly after the
fourth face-to-face session). For the ACT group,
this meant selecting the questionnaire responses
from the first online module completed after each
face-to-face session.

Interventions

Therapists. Treatment was provided by mental
health counselors. The counselors provide short-
term psychological treatment to patients with mild
to moderately severe psychological complaints in
general practice. The occupation is fulfilled by
mental health professionals with varying educational
backgrounds. Of the counselors participating in this
study, most were graduates of psychology (n=13),
social psychiatric nurses (n = 14), or social workers
(n =5). The years of experience in providing individ-
ual psychological therapy ranged from three to 42,
with a median of 16 years.

Blended acceptance and commitment
therapy. Participants in the Blended ACT condition
were provided with the online ACT-module “Living
to the Full” (Bohlmeijer & Hulsbergen, 2008, 2015)
and four face-to-face sessions with the mental health
counselor at their general practice. The online
module comprises nine lessons that focus on the six
core processes of ACT: acceptance, cognitive defu-
sion, contact with the present moment, self-as-
context, personal values, and committed action. Par-
ticipants completed the module in eight to twelve



4 P. Spinhoven et al.

weeks, which required them to dedicate 15-30 min to
the program on a daily basis. The four face-to-face
sessions with the mental health counselor were
based on a protocol developed by the authors of
Living to the Full and focused on increasing motiv-
ation, repeating key exercises, and discussing poten-
tial problems the client faced in working with the
online module.

Cognitive behavioral therapy. Participants in
the CBT condition attended four face-to-face ses-
sions with the mental health counselor and com-
pleted homework exercises in between the sessions.
The sessions took place in a time span between
eight to twelve weeks. The sessions followed a proto-
col (developed by authors N.G., M.W., V.K., and
P.S.) that focused on identifying and challenging
negative cognitions and reducing anxiety-related
avoidance behavior. The protocol mainly consisted
of worksheets and exercises related to specific types
of anxiety (e.g., panic, worrying, social anxiety).
Additionally, some worksheets/exercises focused on
common side effects of anxiety (e.g., sleeping pro-
blems, physical tension). After the first session,
which served as an intake, the counselor and client
collaboratively set treatment goals. In the second
and third sessions, homework was evaluated and pre-
pared, and main exercises/information were
repeated. The last session was dedicated to evaluat-
ing the progress of the client and formulating a
relapse prevention plan.

Measures

Anxiety symptom severity. Anxiety symptom
severity at baseline, during treatment, and posttreat-
ment was measured with the Generalized Anxiety
Disorder-2 (Kroenke et al., 2007). The GAD-2 con-
sists of the first two items of the Generalized Anxiety
Disorder-7 (“Feeling nervous, anxious, or on edge”
and “Not being able to stop or control worrying™).
The GAD-2 is a reliable, valid, and sufficiently
sensitive and specific instrument (Plummer et al.,
2016).

Emotion regulation strategies. The emotion
regulation strategies of cognitive reappraisal,
acceptance, perseverative thinking, distraction, and
suppression were each measured with one self-devel-
oped item. We choose straightforward items mostly
based on questions from validated instruments. See
Table I for the items. Participants were asked to
rate how often they used the strategy during the pre-
ceding week on a scale ranging from 0 (never) to 5
((almost) always).

Table I. Overview of the examined emotion regulation strategies.

Candidate
mechanism Item wording Adapted from
Acceptance I tried to accept my AAQ-2 (Bond et
feelings without al., 2011)
judging them
Perseverative I could not stop thinking CERQ (Garnefski
thinking about my feelings & Kraaij, 2007)
Distraction I tried to distract myself BERQ (Kraaij &
from my feelings Garnefski,
2019)
Suppression I tried to suppress my ERQ (Gross &
feelings John, 2003)
Cognitive I tried to change how I CERQ (Garnefski
reappraisal think about the cause & Kraaij, 2007)

of my feelings

Data Analysis

Descriptive statistics were calculated in SPSS 29.0
(IBM Corp, 2017). All other statistical procedures
were performed using Mplus v. 8 (Muthén &
Muthén, 1998-2017). Changes over time in both
the putative mediators and the outcome variable
were estimated from the observed data using Latent
Growth Modelling (LGM) to ensure that the factor
scores for the slope factor (with factor loadings set
to 0, 1, 2, 3, and 4) represented the observed trajec-
tory. In order to test the association of treatment allo-
cation with the intercept and slope of these variables,
condition (CBT =0, ACT = 1) was entered as a cov-
ariate to the model. Subsequently, the LGM of each
mediator was combined with the LGM of anxiety
into separate Parallel Process Models (PPMs), so
that the relationship of this mediator with outcome
could be investigated. As a last step, PPMs were
used to estimate the mediating effect of the slope of
emotion regulation strategies in the association of
treatment allocation with the slope of anxiety using
5000 bias-corrected bootstrapped samples to esti-
mate 95% Confidence Intervals (CIs).

Because LGM is a correlational technique, it
remains undecided whether the effect is in the
hypothesized direction. Consequently, these analyses
were followed by Random Intercept Cross Lagged
Panel Models (RI-CLPM) (Hamaker et al., 2015)
to test whether the emotion regulation strategies at
t-1 prospectively predicted anxiety symptoms at t
over the course of treatment.

First, a separate RI-CLPM model was created for
each candidate mechanism. RI-CLPM is an exten-
sion of the original Cross Lagged Panel Model that
accounts for time-invariant, trait-like stability in the
modeled variables by including random intercepts



(Hamaker et al., 2015), as many psychological vari-
ables are trait-like to a certain extent. In RI-CLPM
the variance of the observed score is divided into var-
iance due to a between-person stable invariant trait
(by adding a random intercept) and variance due to
within-person fluctuation. By separating within-
person variance from between-person variance, RI-
CLPM allows for statements regarding within-
person processes, which are more likely to reflect
causal effects than between-person associations
(Hamaker et al., 2015; Usami et al., 2019). The
RI-CLPM was created, by first regressing the
observed scores for anxiety symptom severity and
the candidate mechanism on their own latent factor
(loading fixed to 1). Residual variances of the
observed variables were set to zero, so that the
latent factor structure captured the within- and
between-person variance. Two random intercepts
(one for anxiety symptom severity, one for the candi-
date mechanism) were added to the model, with
factor loadings constrained at one. These random
intercepts reflect the time-invariant deviation from
the grand means of an individual and, therefore, indi-
cate stable trait-like differences between participants
regards the modeled variables. The correlation
between the random intercepts represents the associ-
ation between stable between-person differences in
the candidate mechanism variable and stable
between-person differences in anxiety symptom
severity.

The latent factors were used to model autoregres-
sive paths, cross-sectional paths, and cross-lagged
paths. Parameters representing auto-regressive and
cross-lagged paths were set equal to each other for
each variable. Moreover, time-specific correlations
between residuals were set equal over time. To test
the hypotheses concerning the temporal precedence
of the candidate mechanisms, the cross-lagged
paths are of primary interest. They indicate to what
extent deviations from expected scores on the candi-
date mechanism variable are associated with devi-
ations from expected anxiety symptom severity at
the next measurement moment and vice versa. The
indirect effect of the intervention condition on
anxiety symptoms severity at assessment wave t via
the hypothesized mediating emotion regulation strat-
egies at -1 was tested using a bootstrapping pro-
cedure (n =5000). The mediation test required that
we also add the direct effects of intervention con-
dition on the within-person “state” scores for
emotion regulation at all assessment waves after
baseline to these models. This resulted in 3 indirect
effects in each mediation model (anxiety symptom
severity at T4 via mediator at T3; anxiety symptom
severity at T3 via mediator at T2; anxiety symptom
severity T2 via mediator at T1). Next, we used
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Autoregressive Latent Trajectory (ALT) growth
modeling (Bollen & Curran, 2004) as a sensitivity
analysis to estimate time-specific autoregressive,
cross-sectional and cross-lagged effects of emotion
regulation strategies on succeeding anxiety levels,
while accounting for stable, trait-like trajectories
over time (see the supplementary material for a
more detailed description of the method used).
Analyses were performed on the basis of the inten-
tion-to-treat principle, including all randomized par-
ticipants with baseline assessments. Full information
maximum likelihood (FIML) estimations were used
to handle missing data. We used four model fit
indices to evaluate the fit of the LGM, RI-CLPM,
and ALT models: the Root Mean Square Error of
Approximation (RMSEA), the Standardized Root
Mean squared Residual (SRMR), the Comparative
Fit Index (CFI) and the Tucker-Lewis Index
(TLI). For the RMSEA and SRMR values smaller
than 0.08 and 0.05 were considered indicators of
respectively acceptable and good model fit (Hooper
et al., 2008; Hu & Bentler, 1999). For the CFI and
TFI model fit was considered adequate for values
higher than 0.90 and good for values higher than
0.95 (Hooper et al., 2008; Hu & Bentler, 1999).

Results

Assessments were completed by 314 participants at
baseline (T0) (CBT n=164; ACT n=150), 238
after session 1 (T1) (CBT n=131; ACT n=107)
204 after session 2 (T2) (CBT n=102; ACT n=
102), 153 after session 3 (T3) (CBT n=91; ACT
n=062) and 222 at posttreatment (T4) (CBT n=
121 ACT n=101). See Table II for the means and
standard deviations of the observed scores for the
total sample and two treatment conditions at each
assessment wave (SD =1.02).

Latent Growth Modelling

As a first step, the individual trajectories of emotion
regulation strategies and anxiety were examined by
fitting separate growth curves. The growth par-
ameters in the unconditional LGMs showed a stat-
istically significant slope factor of anxiety and each
of the emotion regulation strategies. These signifi-
cant slopes indicate that in the combined group treat-
ment produced a significant reduction of anxiety,
perseverative thinking, distraction, and suppression
and a significant increase in cognitive reappraisal
and acceptance. Including treatment allocation as a
covariate showed that treatment significantly affected
the slope of acceptance, distraction, and suppression.
ACT resulted in a larger increase in acceptance and
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Table II. Mean scores and standard deviations for both conditions on all measurement waves.

TO (baseline) T1 T2 T3 T4 (posttreatment) Within-group
Variable Condition M (SD) M (SD) M (SD) M (SD) M (SD) Cohen’s d
Anxiety CBT 2.40 (1.62) 2.33 (1.61) 2.22 (1.42) 1.65 (1.51) 1.48 (1.23) 51
ACT 2.24 (1.52) 2.40 (1.51) 1.67 (1.19) 1.29 (0.98) 1.48 (1.21) 45
Total 2.33 (1.57) 2.37 (1.55) 1.94 (1.33) 1.50 (1.33) 1.48 (1.22) .49
Reappraisal CBT 1.44 (1.03) 1.68 (1.04) 2.05 (1.08) 2.30 (1.40) 2.38 (1.40) .76
ACT 1.58 (1.11) 1.97 (0.99) 2.28 (1.20) 2.76 (1.35) 2.57 (1.43) 74
Total 1.51 (1.07) 1.84 (1.02)  2.16 (1.14)  2.48 (1.30) 2.47 (1.41) 75
Acceptance CBT 2.29 (1.22) 2.28 (1.20) 2.24 (1.28) 2.69 (1.25) 2.65 (1.36) .32
ACT 2.23 (1.32) 2.24 (1.01) 2.83 (1.31) 3.05 (1.49) 2.80 (1.51) .48
Total 2.26 (1.27) 2.26 (1.09)  2.53(1.32)  2.84 (1.36) 2.72 (1.43) .40
Rumination CBT 2.27 (1.26) 2.70 (1.36) 2.07 (1.32) 1.65 (1.16) 1.67 (1.31) .40
ACT 2.06 (1.29) 2.61 (1.27) 1.69 (1.18) 1.36 (1.26) 1.42 (1.21) 42
Total 2.12 (1.27) 2.65 (1.31) 1.88 (1.26) 1.53 (1.20) 1.56 (1.27) 37
Distraction CBT 2.41 (1.11) 2.78 (1.17) 2.40 (1.19) 2.33 (1.24) 1.98 (1.30) .30
ACT 2.40 (1.24) 2.70 (1.04) 1.99 (1.22) 1.53 (1.18) 1.76 (1.27) 43
Total 2.41 (1.17) 2.74 (1.10)  2.20 (1.22)  2.01 (1.27) 1.88 (1.29) 42
Suppression CBT 2.38 (1.16) 2.58 (1.25) 2.17 (1.28) 2.08 (1.17) 1.77 (1.28) 51
ACT 2.29 (1.19) 2.60 (1.08) 1.66 (1.12) 1.11 (1.12) 1.30 (1.15) .81
Total 2.33 (1.18) 2.59 (1.15) 1.92 (1.23) 1.69 (1.24) 1.56 (1.24) .63

larger decrease in distraction and suppression com-
pared to CBT. No significant differences between
conditions regarding the slope of anxiety, cognitive
reappraisal and perseverative thinking were found.
Moreover, no significant associations between con-
dition and intercept factors were identified,
suggesting that randomization was successful (see
Supplementary Table 1 and Table III).

As a final step, we fitted single PPMs with treat-
ment allocation as covariate for each of the emotion
regulation strategies. Model fit was acceptable for
all PPMs (RMSEA: 0.05-0.05; SRMR: 0.05-0.06;
CFI: 0.88-0.95; TLI: 0.92-0.96) (see Table IV).
Although not every index suggested a good fit, the
PPMs were judged to be acceptable on the results
of all the different indices considered together, with
most of the indices suggesting an adequate fit. In
the PPMs the slope of anxiety was significantly

Table III. Conditional latent curve growth model with rate of
change (slope) in total sample and intervention condition as
predictor of rate of change on outcome and mediating variables.

Slope on

Slope intervention
Variables B P B P
GAD-2 -0.79 <.001 —-0.02 .85
Cognitive reappraisal 0.91 <.001 0.07 .49
Acceptance 0.39 .02 0.23 .03
Perseverative thinking -1.314  <.001 -0.20 .22
Distraction —0.69 .01 -0.36 .03
Suppression -0.92 .002 -0.51 .002

Note: GAD-2 = Generalized Anxiety Disorder scale (2 items); ! =
factor loadings set to 0, 0, 1, 2, and 3 to achieve model convergence.

predicted by the slope of cognitive reappraisal
(—=0.69, p<.001), perseverative thinking (0.99, p
<.001), distraction (0.65, p <.001), and suppression
(0.96, p <.05). The prediction of slope of anxiety by
slope of acceptance was not significant (—0.58, p
=.08) (see Table IV). These results indicate that a
positive outcome is associated with less perseverative
thinking, distraction, and suppression and more
positive cognitive reappraisal. However, mediation
analyses showed that none of the slope factors of
emotion regulation strategies mediated the effect of
treatment condition on the slope of anxiety.

Random Intercept - Cross Lagged Panel
Modeling

Outcomes of the RI-CLPM are presented in Table V.
Model fit was acceptable or good for all RI-CLPM’s
(RMSEA: 0.01-0.05; SRMR: 0.06-0.07; CFI: 0.94—
0.99; TLI: 0.86-0.99). At the between-person level,
we found statistically significant associations between
the random intercept of anxiety on the one hand and
the random intercepts of the variables perseverative
thinking, distraction, and suppression on the other
hand. This indicates that participants who had higher
anxiety symptom severity scores across the five
measurement waves (i.e. higher trait-like anxiety)
also reported higher levels of perseverative thinking,
distraction, and suppression across the assessments.
The random intercepts of acceptance and cognitive
reappraisal were not significantly associated with the
random intercept of anxiety symptom severity.
Auto-regressive paths of anxiety, cognitive reap-
praisal and acceptance were statistically significant,
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Table IV. Outcomes of the Parallel Process Model examining the temporal and mediational relationships of the emotion regulation

strategies and anxiety symptom severity.

Cognitive reappraisal Acceptance Perseverative thinking Distraction Suppression
Model fit
RMSEA 0.05 0.05 0.05 0.05 0.05
CFI 0.88 0.91 0.95 0.92 0.94
TLI 0.92 0.94 0.96 0.94 0.96
SRMR 0.06 0.06 0.05 0.05 0.05
Direct paths
condition — Ianx —0.06 (0.08) —0.06 (0.09) —0.11 (0.08) —0.06 (0.08) —0.06 (0.08)
condition —Sanx —0.09 (0.35) 0.23 (0.33) 0.30 (0.23) 0.26 (0.19) 0.56 (0.63)
condition — Imed 0.21 (0.22) —0.14 (0.30) —0.03 (0.09) ~0.06 (0.13) ~0.10 (0.11)
condition - Smed 0.13 (0.15) 0.28 (0.13) * —0.29 (0.17) —0.39 (0.13) ** —0.58 (0.15) ***
Tanx < Imed —0.58 (0.16) *** —0.71 (0.17) *** 0.88 (0.04) *** 0.90 (0.05) ** 0.88 (0.07) ***
Smed — Sanx —0.69 (0.19) *** —0.58 (0.33) 0.99 (0.13) *** 0.65 (0.14) ***  0.96 (0.27) ***
Mediational paths
cond — Sanx via Smed -0.179 -0.09 -0.28 -0.25 -0.56
(=0.47 — 0.14) (=0.33 - 0.14) (=0.73 - 0.39) (~0.81-0.31) (~1.80 — 0.68)

Note: RMSEA = Root Mean Square Error of Approximation; CFI = Comparative Fit Index; TLI = Tucker-Lewis Index; SRMR =

Standardized Root Mean Square Residual; Estimates are standardized.

indicating a consistent relation between within-
person fluctuations at successive assessment waves
for these variables. Regarding cross-sectional
associations, each of the emotion regulation strat-
egies (accept acceptance) showed a consistent
relationship with anxiety symptom severity on a
within-person level in the expected direction. This
indicates that within-person change in anxiety
symptom severity was related to within-person
change in cognitive reappraisal, perseverative think-
ing, distraction, and suppression at the same assess-
ment wave. Crucially, regarding cross-lagged paths,
perseverative thinking at the second, third, and last
assessment wave was predicted by anxiety symptom
severity at respectively the first, second and third
wave and not vice versa, suggesting that the
reduction of perseverative thinking represents a
consequence of anxiety reduction. Moreover, cogni-
tive reappraisal at the second, third, and last assess-
ment wave was predicted by anxiety symptom
severity at respectively the first, second, and third
wave and vice versa, suggesting a bi-directional
relationship of anxiety reduction with more positive
cognitive reappraisal (see Figure 1).

Lastly, the mediation hypotheses regarding the
emotion regulation strategies of acceptance, perse-
verative thinking, distraction, suppression, and cog-
nitive reappraisal, were not confirmed: none of the
modeled indirect paths were statistically significant.

Autoregressive Latent Trajectory (ALT)
Growth Modeling

Results of ALT models estimating time-specific
autoregressive, cross-sectional, and cross-lagged

effects of emotion regulation strategies on succeeding
anxiety levels, while simultaneously accounting for
stable, trait-like trajectories over time, were in line
with those of the RI-CLPM analyses (see Sup-
plementary Table 2).

Discussion

This study examined emotion regulation strategies as
potential mechanisms of change in ACT compared
to CBT for adults aged 55-75 years with mild to
moderately severe anxiety symptoms recruited in
primary care. Data on emotion regulation strategies
and anxiety levels were collected at multiple assess-
ments during treatment, which enabled the examin-
ation of the (prospective) relationships between the
candidate mechanisms and the outcome variable
anxiety symptom severity.

In accordance with the outcome of the randomized
controlled trial, both interventions resulted in com-
parable reductions in anxiety levels (Witlox et al.,
2021). Consistent with study hypotheses based on
the theories of change in ACT (Blackledge &
Hayes, 2001; Twohig et al., 2005), LGMs showed
that the rate of improvement of emotion regulation
strategies specifically targeted by ACT (i.e., distrac-
tion, suppression, and acceptance) was larger in
ACT then in CBT. Contrary to our hypotheses,
however, the rate of improvement of perseverative
thinking and cognitive reappraisal was comparable
between conditions. Comparable reductions of per-
severative thinking in the treatment of anxiety
between second-wave interventions such as CBT
and third-wave interventions such as ACT are in
line with the results of a meta-analysis of the effect
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Table V. Standardized results ? of the random intercept cross-lagged panel models examining the temporal and mediational relationships of
the emotion regulation strategies and anxiety symptom severity.

Cognitive reappraisal Acceptance Perseverative thinking Distraction Suppression

Model fit

RMSEA 0.05 0.04 0.01 0.04 0.03

CFI 0.94 0.93 0.99 0.94 0.98

TLI 0.86 0.91 0.99 0.92 0.97

SRMR 0.06 0.07 0.06 0.07 0.06
Random intercepts

RI anx & RI m 0.43 (0.85) —0.22 (0.18) 0.72 (0.07) *** 0.74 (0.13) *** 0.75 (0.11) ***

Autoregressive paths
anx0 — anxl
anxl — anx2
anx2 — anx3
anx3 — anx4

0.19 (0.07) **
0.23 (0.08) **
0.19 (0.07) **
0.21 (0.08) **

0.19 (0.07) **
0.23 (0.07) **
0.18 (0.07) **
0.21 (0.08) **

mO0 — ml 0.19 (0.06) ** 0.22 (0.06) ***
ml - m2 0.17 (0.05) ** 0.18 (0.05) ***
m2 - m3 0.19 (0.06) ** 0.20 (0.05) ***
m3 — m4 0.17 (0.05) ** 0.20 (0.06) ***
Cross-sectional paths
anx0 < mo —0.15 (0.03) *** —0.03 (0.03)
anxl < ml —0.16 (0.04) *** —0.03 (0.04)
anx2 < m2 —0.16 (0.04) *** —0.04 (0.04)
anx3 < m3 —0.16 (0.04) *** —0.04 (0.04)
anx4 < m4 —0.16 (0.04) *** 0.04 (0.04)
Cross-lagged paths
m0 — anxl —0.09 (0.04) * —0.06 (0.04)
ml — anx2 —0.11 (0.05) * —0.07 (0.05)
m2 — anx3 —0.12 (0.06) * —0.07 (0.05)
m3 — anxd —0.14 (0.06) * —0.08 (0.06)
anx0 — ml —0.13 (0.05) * —0.05 (0.06)
anxl — m2 —0.11 (0.04) * —0.04 (0.05)
anx2 — m3 —0.09 (0.04) * ~0.03 (0.04)
anx3 — m4 —0.08 (0.04) * —0.03 (0.04)
Path condition to mediator
cond — ml 0.11 (0.07) ~0.03 (0.07)
cond —»m?2 0.05 (0.07) 0.24 (0.07) ***
cond — m3 0.14 (0.08) 0.07 (0.09)
cond — m4 0.04 (0.06) 0.03 (0.07)
Mediational paths
cond — anx2 via m1 —-0.01 0.00
(=0.03 - 0.01) (=0.01 - 0.01)
cond — anx3 via m2 —0.01 -0.02
(=0.03 - 0.01) (=0.05 - 0.01)
cond — anx4 via m3 -0.02 -0.01
(=0.05-10.01) (-0.02 - 0.01)

0.17 (0.07) *
0.21 (0.08) *
0.16 (0.07) *
0.17 (0.07) *
0.03 (0.05)
0.03 (0.06)
0.03 (0.05)
0.03 (0.05)

0.23 (0.03) ***
0.25 (0.04) ***
0.36 (0.05) ***
0.33 (0.05) ***
0.31 (0.04) ***

0.20 (0.07)**
0.23 (0.08) **
0.20 (0.07) **
0.20 (0.07) **
0.09 (0.06)
0.08 (0.05)
0.09 (0.06)
0.08 (0.05)

0.11 (0.04) **
0.12 (0.04) **
0.15 (0.05) **
0.16 (0.06) *

0.15 (0.05) **

0.20 (0.07) **
0.23 (0.07) **
0.18 (0.07) **
0.21 (0.08) **
0.08 (0.07)
0.07(0.06)
0.08 (0.07)
0.07 (0.06)

0.14 (0.04) ***
0.15 (0.04) ***
0.18 (0.05) ***
0.19 (0.05) ***
0.19 (0.05) ***

0.04 (0.04) —0.05 (0.04) —0.06 (0.04)
0.05 (0.06) —0.05 (0.05) —0.07 (0.05)
0.05 (0.05) —0.06 (0.05) —0.07 (0.06)
0.05 (0.05) ~0.06 (0.06) ~0.08 (0.06)
0.21 (0.05) *** 0.09 (0.06) 0.09 (0.06)
0.23 (0.06) *** 0.08 (0.06) 0.08 (0.05)
0.18 (0.05) *** 0.07 (0.05) 0.07 (0.04)
0.16 (0.04) *** 0.06 (0.04) —0.07 (0.04)
—0.01 (0.07) ~0.02 (0.07) 0.03 (0.07)
—0.09 (0.07) —0.13 (0.08) —0.16 (0.07) *
—0.05 (0.09) —0.30 (0.09) ***  —0.37 (0.09) ***
~0.10 (0.07) ~0.05 (0.07) ~0.16 (0.07) *
—0.00 0.00 -0.00
(-0.01 —0.01) (-0.01 —0.01) (-0.02 - 0.01)
—0.00 0.01 0.01
(-0.02 - 0.01) (=0.01 — 0.02) (~=0.01 — 0.03)
0.00 0.02 0.03
(=0.02 - 0.11) (=0.02 - 0.05) (=0.01 - 0.07)

Note: *Equality constraints were imposed on the unstandardized coefficients of the autoregressive, cross-sectional and cross-lagged paths.
Minor differences in standardized estimates across time points reflect variation in time-specific variances used in the standardization
procedure; RMSEA = Root Mean Square Error of Approximation; CFI = Comparative Fit Index; TLI = Tucker-Lewis Index; SRMR =
Standardized Root Mean Square Residual; * p <.05, **p < .01, ***p <.001; RI = random intercept; anx = anxiety symptom severity; m =

candidate mechanism.

of different types of interventions for anxiety on
worry, rumination, and perseverative thinking (Mon-
teregge et al., 2020). Striking is the comparable effect
of ACT and CBT on cognitive reappraisal as there
are almost no studies on ACT for anxiety that
tested competing mediators (Johanssen et al.,
2022), while cognitive change is theorized to consti-
tute one of the main mechanisms of change in CBT
(Clark & Beck, 2010).

Correlational mediation analysis using bootstrap-
ping procedures within PPMs examining the
pathway from treatment condition to the slope of
anxiety reduction via the slope of emotion regulation
strategies showed that the rate of anxiety reduction
was significantly and positively associated with the
rate of distraction, suppression, and perseverative
thinking reduction and negatively with the rate of
increase of cognitive reappraisal. However, none of
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Figure 1. Simplified RI-CLPM diagram with cognitive reappraisal as the proposed mediator.

the mediational pathways from treatment condition
to a reduction in anxiety via these emotion regulation
strategies was significant. Subsequent prospective
RI-CLPM mediation analyses in which mediators
at t-1 predicted outcome at t while disentangling
between-person and within-person effects showed
that the significant cross-sectional associations of
mediators (i.e., perseverative thinking, distraction,
suppression, and cognitive reappraisal) with
outcome (i.e., anxiety) as observed in the PPM’s
remained significant also after disentangling
between and within-persons effect. However, pro-
spective cross-lagged associations were not signifi-
cant except for the effect of anxiety reduction at t-1
on perseverative thinking at t and the bidirectional
effect of cognitive reappraisal at t-1 on anxiety at t
and vice versa. Crucially, in line with the results of
our PPM mediation analyses, mediation analyses
using bootstrapping procedures within RI-CLPMs
also failed to show any significant pathway from
treatment condition to outcome at T4, T3, or T2
via a mediator at respectively T3, T2, and T1.

Given the growing number of alternative
mediation models with differences in conceptualis-
ation of mediating variables and statistical character-
istics (Falkenstrom, 2024; Orth et al., 2021), we
performed sensitivity analyses to examine to what
extent the results of the RI-CLPM mediation ana-
lyses critically depended on the statistical approach
used.

ALT sensitivity analyses yielded comparable
results regards the cross-lagged association of cogni-
tive reappraisal and perseverative thinking with
anxiety and the absence of significant mediation
effects. So, all formal mediation analyses used
showed that emotion regulation did not mediate
anxiety reduction, but the cross-lagged analyses
additionally suggested -contrary to expectations-
that cognitive reappraisal may be predictive of sub-
sequent anxiety irrespective of treatment condition.
Meta-analyses show that CBT for anxiety disorders
leads to improvements in threat cognitive reappraisal
(Draheim & Anderson, 2021) and that these
improvements are associated with reductions in
anxiety symptom severity (Smits et al., 2012). The
present study results suggest that the impact of
changes in cognitive reappraisal may not be restricted
to traditional second-wave CBT but may also be
involved in the working mechanisms of third-wave
ACT.

As already pointed out by Stockton et al. (2019) in
their review of mechanisms of change during ACT,
many psychotherapies share some components of
change with their theoretical cousins possibly dilut-
ing mediation effects. In line, mediation effects in
studies comparing ACT with other active treatments
(as in the present study) reported significantly
smaller mediation effects than in studies comparing
ACT with passive or active control conditions
(Macri & Rogge, 2024). Precisely for this reason
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Hayes et al. (2022) excluded comparisons between
active treatments in their large review of mediational
findings of randomized trials of psychological inter-
ventions for mental health outcomes. If two active
treatments share the same mechanisms of change,
the statistical power to find significant mediation
effects can be reduced due to an artificially lowered
value of the a path. The present study is one of the
few studies designed to test a competing mediator
(i.e., cognitive reappraisal), which proved to be the
only cross-lagged variable predicting subsequent
anxiety. Recent research suggestions for improving
the measurement and evaluation of theorized pro-
cesses of central importance for ACT emphasize pro-
cesses that are sensitive or specific to ACT or mediate
ACT outcomes specifically (Arch et al., 2023).
Although this could significantly advance our under-
standing of ACT, more research attention for puta-
tive non-specific mediators (e.g., the therapeutic
relationship), theoretically competing variables
(e.g., cognitive reappraisal) or transdiagnostic pro-
cesses (e.g., self-efficacy, anxiety sensitivity) is also
needed for a more comprehensive and balanced
view of mediating variables and underlying mechan-
isms of change in ACT.

To improve the examination and understanding of
psychotherapeutic change, we prompt future
research to use longitudinal designs and statistical
procedures that separate between- and within-
person variability. Only with such studies can we
begin to elucidate whether hypothesized mechanisms
of change indeed seem to play a causal role or if they
are merely correlates of treatment outcomes (Zilcha-
Mano, 2017). However, even with optimal research
designs, it remains highly challenging to understand
psychotherapeutic change. Psychotherapy is a
complex and multi-level process that is likely to
work through a complex chain of changes: different
mechanisms of change (at either the physiological,
cognitive, behavioral, or affective level or on multiple
levels) occur at different time points and rates during
treatment, and certain changes might occur suddenly
instead of gradually (Aderka et al., 2012). Further-
more, it may be the case that treatment components
and the mechanisms of action associated with them
work differently at different points of treatment and
that their workings differ between subgroups of
people receiving treatment. Therefore, we may
never be able to explain psychotherapeutic change
using the relatively simplistic (causal) models of
change and associated research designs that psycho-
logical science has relied upon so far (cp., Hayes et
al., 2022).

This study has some limitations that are important
to discuss. First, although the use of longitudinal data
is an important advantage of this study, it is plausible

that the data (based on five measurement moments)
was not sufficiently fine-grained to accurately model
mechanisms of therapeutic change. The current null
findings might have resulted from the measurement
waves being too far apart to adequately capture
changes in the measured constructs during treat-
ment. Future studies should, therefore, focus on
establishing a more fine-grained analysis of the
shape of therapeutic change. Experience Sampling
Methods (ESM) are promising in this regard (Csiks-
zentmihalyi & Larson, 2014). Second, like most
studies in this field of research, all data in the
current study came from self-report instruments.
Self-report relies on people’s ability to identify and
remember their own mental processes — an ability
that might be far from perfect (Paulhus & Vazire,
2007). A combination and integration of data col-
lected with different types of measurement instru-
ments (e.g., clinician rating scales, physiological
measures, behavioral tasks, neuroimaging) is prefer-
able over relying upon one assessment method
(Kraemer et al., 2003). A third shortcoming is that
we used self-developed one-item assessments for
most candidate mechanisms. We opted for this type
of measurement to avoid placing too large a burden
on the participants because too many demands
for data can lead to measurement artifacts as a
result of study drop-out or unreliable completion
of the measurements. Although we used straight-
forward items mostly based on questions from vali-
dated instruments, we cannot be certain that the
self-developed items reliably measure the intended
constructs and are sufficiently sensitive to change.
Fifth, the generalizability of our findings might be
limited because we tested our hypotheses in a
sample of adults aged 55-75 years. The findings
may not generalize to younger adult samples,
although there is currently no strong theoretically
or empirically valid reason to assume that ACT
and CBT might work through different processes
in older patient populations. Consequently, it
cannot be excluded that future studies with a
higher granularity using psychometrically sound
instruments with known reliability and sensitivity
to change for treatment-specific mediating vari-
ables could yield different results in finding evi-
dence for treatment-specific change mechanisms
(cp. Arch et al., 2023). Mechanisms that remained
undetected because of limitations inherent in the
present study approach.

To summarize, the current study examined mul-
tiple putative mechanisms of change of an ACT
intervention for older adults with anxiety symptoms
compared to CBT as a competing condition. The
hypothesis that the emotion regulation strategies of
acceptance, perseverative thinking, distraction, and



suppression would mediate anxiety reduction was
not confirmed. Instead, evidence was found that
the competing mediator of cognitive reappraisal pre-
dicted subsequent anxiety reduction throughout
treatment, irrespective of treatment condition. The
current study positively distinguishes itself from
many previous studies in the field because it used
data collected at multiple time points during treat-
ment and a statistical approach that examined the
hypothesized relationships on the within-person
level. Future studies are encouraged to use longitudi-
nal designs that allow for a more fine-grained analysis
of therapeutic change and to analyze the associations
of potential ACT-specific and transdiagnostic mech-
anisms of change with treatment outcome on the
within-person level.
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