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Abstract

Background: The definition of psychological treatments and psychotherapy has various
implications for communication within research and clinical care, as well as for legal issues —
particularly in countries with psychotherapy acts. It can define what should be covered by public
healthcare systems and who should be permitted to provide these services.
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@ ® Attribution 4.0 International License, CC BY 4.0, which permits unrestricted use,
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Method: We assembled a group of psychotherapists in Germany to develop an inclusive, scientific
definition of psychotherapy. This definition should serve as an umbrella that is not limited to
traditional treatment schools and is suitable for science, clinical care and legal acts. The group
comprised people with different therapeutic backgrounds (e.g., CBT, psychodynamic and systemic
therapy), experts from various disciplines (e.g., psychology, psychiatry and psychosomatic
medicine), people focusing on different age groups (e.g., adults and youth), individuals with lived
experience of psychotherapy and early career clinicians.

Results: A literature review led us to consider four aspects of a definition. What are the treatment
means or 'tools'? (modality of treatment); how does the treatment work? (Proposed change
mechanisms, assumptions about causal and evidence-based processes and concepts); who receives
psychotherapy? (target group); and who provides psychotherapy? (Provider). Based on these
aspects, we offer a definition of psychological therapy.

Discussion: Our suggested definition is not bound to specific treatment orientations, but is
intended to encompass both traditional approaches and innovative developments. Our aim is to
promote the evidence-based provision of psychological therapy within healthcare systems and
legal frameworks.

Keywords

psychotherapy, definition, evidence-based treatments, transtheoretical approach, integration

Highlights
«+ A definition of psychological therapy/psychotherapy should address aspects such as
treatment modality, processes and mechanisms of change, receiver and provider of
treatments.
« We provide a suggestion for a definition of psychotherapy that is also suitable for
legal regulations.

The definition of psychological treatments and psychotherapy has various implications,
and should offer a framework for categorization within research and clinical care. Even
more importantly, the definition of psychotherapy can have legal relevance, in particular
in countries with psychotherapy acts. A psychotherapy act defines the role of psycholog-
ical therapy in healthcare systems (including reimbursement) and who is permitted to
provide them. In many countries, a need for legal regulations of psychological therapy
was expressed (e.g., Flora, 2024). Therefore, the definition of psychological therapy has
an important practical value, influencing the allocation of healthcare resources, regula-
tions for professional training and access to treatment (e.g., Barkham et al., 2010). For
the purpose of this editorial, we will use the terms "psychological therapy' and "psycho-
therapy' synonymously. They are tools used to provide treatment in a clinical context to
clinical groups.
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Rief, Asbrand, Baumgartner et al. 3

Interestingly, proposals for the definition of psychological therapies are less frequent
than expected. Hodges et al. (2011) summarized reviews for definitions and concluded:
“Surprisingly, we were not able to find an explicit definition of what constituted a
‘psychological’ intervention in any of the reviews”. Although there are some attempts
to define psychological therapy (see examples in the Supplement, e.g., Tolin et al., 2025),
many of them show some weaknesses, are overly complex, not suitable for legal purpo-
ses, or are not feasible for a clear definition of boundaries.

In many countries, the definition of psychotherapy was based on the ap-
proval of a few general approaches (“schools”) of psychotherapy (often a se-
lection of cognitive behavioral therapy [CBT], psychodynamic treatments, some-
times also family-systemic interventions, or person-centered interventions). The
approval of psychotherapeutic schools and traditions can be more restrictive
(e.g., CBT, psychodynamic and interpersonal psychotherapy [IPT] in Sweden;
www.socialstyrelsen.se), more liberal (e.g., 23 treatment approaches in Austria;
www.psychotherapie.at/patientinnen/ueber-psychotherapie), with very different con-
cepts about “evidence based”, and different implications for public funding. Some experts
criticize the strong orientation on traditional psychotherapy schools as “pre-scientific”,
and argue in favor of more general and transtheoretical concepts of psychotherapy
(Goldfried, 2020). Other definitions are based on an understanding of a psychothera-
peutic situation as a one-on-one in-person setting, which challenges the inclusion of
some modern developments such as videotherapy, blended therapy or even group ther-
apy. Furthermore, psychological therapy as an overall scientific and clinical construct
emphasizes a commitment to dialogue across different psychological therapies and the
involvement of networks of scientists and practitioners (e.g., Castonguay et al., 2019).
This requires a process of exchange and dynamic developments across professions and
orientations, instead of establishing different schools as parallel structures (Goldfried
et al., 2019). In the pursuit of personalized, evidence-based healthcare, a focus on few
treatment traditions can hinder dynamic developments and the implementation of new,
evidence-based approaches. For example, a recent survey showed that psychotherapists
hold several distinct prejudices towards those from other theoretical orientations, which
makes cooperation in research and clinical practice difficult (Schréoder et al., 2026). This
also leads to fragmentation within the field. Furthermore, many modern developments
in psychotherapy do not adhere to the categories of a few traditional schools, but
instead integrate treatment procedures from different traditions (e.g., schema therapy,
mentalization-based therapy MBT or CBASP) or describe innovative approaches that
are evidence-based with an own theoretical framework beyond the traditional schools.
In many settings, treatments with different theoretical backgrounds are integrated in-
to one comprehensive treatment program (Bohus et al., 2012; Venturo-Conerly et al.,
2023). Some new developments, such as transtheoretical approaches (Lutz & Rief, 2024),
process-based psychotherapy (PBT; Hofmann & Hayes, 2019, 2024), competence-based
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How to Define Psychological Therapy and Psychotherapy? 4

psychotherapy (Rief, 2021), or modular, mechanism-based psychotherapy (Herpertz &
Schramm, 2022; Schramm et al., 2024) aim to overcome the traditional boundaries be-
tween theoretical frameworks. Cuijpers et al. (2025) outline that improvement of mental
healthcare for depression needs to be done by multiple, incremental innovations, which
requires an open and flexible system. Many of these innovations do not result from
changes within specific school theories, but are motivated by better respecting other
processes and context factors (e.g., societal and cultural factors; Wainberg et al., 2026).

These are aspects indicating the need for an umbrella definition of psychotherapy
that is not based on single traditions, but that encompasses all interventions based on
scientific principles including testable theories and empirical support for their effect.
Furthermore, the definition should be aligned with the development of a measurement-
based approach to psychological therapy (e.g., Delgadillo & Lutz, 2020). It should not be
limited to a few theories, but should allow the consideration of all relevant theoretical
and empirical approaches of modern psychological science and neuroscience. This defini-
tion should also facilitate innovation and help develop a psychotherapeutic system that
allows for optimal personalization, or 'precision psychotherapy".

The German Interdisciplinary Group of
Psychotherapists

In Germany, we have assembled a group of psychotherapists to develop an inclusive
definition of psychotherapy rooted in scientific principles. The group was supposed to
comprise people with different therapeutic backgrounds (CBT, psychodynamic, systemic
therapy), experts from various disciplines (psychology, psychiatry, psychosomatic medi-
cine) and age foci (adults as well as youth), and individuals with lived experience of
psychotherapy, as well as early career clinicians. The group (which is identical to the
authors of this editorial) screened existing definitions, and discussed the aspects that
should be covered in a modern definition of psychotherapy. In contrast to other defini-
tion proposals (see Supplementary Table 1), this definition should be suitable for legal
purposes, and should focus on the relevance of psychotherapy in health care systems;
therefore, a focus on prevention and treatment of clinical conditions was assumed.

The group agreed that a definition of psychotherapy should include at least four
components:

What are treatment means, 'tools'? (Modality of treatment)

2. How does the treatment work? (Proposed change mechanisms; assumptions on
causal and evidence-based processes and concepts)

3. Who is the receiver of psychotherapy? (Target group)
Who provides psychotherapy? (Provider)
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Having defined these categories, we propose the definition shown in Table 1. This should
not be considered a final definition suitable for all purposes, but rather a basis for discus-
sion and national adaptations. In the following section, we will discuss the proposal in
more detail, summarizing the reasons behind it and exploring potential variations.

Table 1

Proposal for a Definition of Psychotherapy

Category Psychotherapy is

Modality the evidence-based application of psychological procedures,
Mechanisms based on scientifically sound assumptions about psychological processes
Target to classify, diagnose, prevent, treat, and rehabilitate clinically relevant

syndromes, disorders, and illnesses

By whom? by specifically educated and trained people.

Ad 1) Modality: Psychotherapy is the evidence-based application of psychological
procedures: this defines the tool used by psychotherapists. While other clinicians may
use pharmacological, surgical, electrostimulation or other procedures, psychotherapy is
characterized by the systematic use of psychological procedures. Psychological' is not
intended as a description of professions, but as a description of the intervention modality.

Ad 2) Mechanisms: Psychotherapy is based on scientifically sound assumptions
about psychological processes relevant for problem definitions and change. This part
emphasizes that professional psychotherapists should apply existing scientific knowledge
about psychological processes not only originating from one single theory, but from the
whole richness of knowledge and theories of empirical psychology, neuroscience and
psychotherapy research. It also specifies that merely demonstrating positive pre- and
post-intervention effects is insufficient; professional psychotherapy must be grounded
in the best current knowledge of the underlying processes, theories of disorders and
changes (Borsboom et al., 2021). Of note, while psychological therapy necessarily re-
quires the definition of relevant psychological mechanisms, this should also be embedded
in a broad biopsychosocial understanding of disorders and change processes.

Ad 3) Target Group: When defining the scope of psychotherapy, most people pri-
marily consider mental and behavioral disorders as target groups of psychological inter-
ventions. Indeed, psychotherapy has become the recommended first-line treatment for
most of these conditions (as single treatment or in combination with other treatments)
(Rief et al., 2024). However, psychotherapy is also indicated for other conditions that
are not classified as mental or behavioral disorders, but can be found under other catego-
ries of classification systems. Examples include insomnia and chronic pain conditions,
with psychological therapies being among the first line treatments, although the main
treatment focus can be on physical functioning. Psychotherapy is further indicated for
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How to Define Psychological Therapy and Psychotherapy? 6

several medical conditions typically considered “biomedical”, ranging from behavioral
change programs to illness coping in diseases such as diabetes, cardiovascular conditions,
or functional somatic disorders. Therefore, many clinically relevant syndromes, disorders
and illnesses are subject to psychotherapy. Nevertheless, psychotherapy is not indicated
for every medical problem and every patient; therefore, specifying that psychotherapy
is an evidence-based application limits its use to clinical conditions for which there is
evidence for the effect of applying psychotherapy. Thus, also sub-threshold conditions
(e.g., high risk profile for psychosis) can justify psychological interventions.

Ad 4) By whom? Psychotherapy is provided by people who have been educated and
trained to do so. In many countries, this is further specified by legal acts, defining who
is allowed to provide psychological treatments in the health care system. In Germany,
this is now mainly limited to psychologists and physicians who have received training
in psychotherapy as part of their university education, and who have undergone further
post-graduate training/ specialization. According to the suggested definition, psychother-
apy can be delivered as videotherapy and also be blended with digital interventions.
In contrast, task shared interventions can be delivered by not specifically trained psycho-
therapists (Karyotaki et al., 2022), e.g., under the supervision of approved psychothera-
pists. Such a definition also excludes mere digital interventions or Al based interventions
(chatbots etc.) not embedded in a person-guided therapeutic process.

Conclusion

In this editorial, we set out a framework for defining psychotherapy and make a proposal
for a definition. We are aware that this is just a proposal and a starting point, and should
be subject to further discussions. This definition is open to be modified according to
national needs, future developments and other purposes, but we recommend considering
the four criteria for definitions and adaptations. Our suggested definition is not bound

to specific treatment orientations, but is intended to encompass traditional treatment
approaches as well as new developments beyond these traditions. We aim to promote

the evidence-based provision of psychological treatments in healthcare systems and legal
acts at a national level that help provide this useful intervention to all patients in need of
it.
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Abstract

Background: By identifying predictors of treatment failure that are susceptible to change
(amenable), we can move towards studying ways to decrease the odds of treatment failure, e.g., by
targeting these predictors before treatment, adapting interventions, accordingly, choosing more
suitable treatments, or preparing patients better for psychotherapy. While treatment success,
within anxiety and depressive disorders, has been studied extensively, it seems that treatment
failure is overlooked, even while we know that about one third of the treatment population shows
no benefit in treatment.

Method: In order to review the available body of knowledge concerning amenable patient-specific
predictors for treatment failure, we conducted a literature search in PubMed, PsycInfo, Embase,
and Medline, following the Prisma-ScR guidelines. Thirty articles met the inclusion criteria and are
summarized in this review. Conclusions were drawn for scientific and clinical implications.
Results: Predictors of treatment failure that are replicated or are significant in multiple studies are
low treatment expectancy, high neuroticism, low use of social support, low outcome expectancy,
and low perceived social support. Treatment failure is hard to define, and very few studies are
replicated. There are predictors that are studied in multiple articles, but they are measured with
different instruments, or in very small or specific patient samples, therefore it is difficult to
compare findings from different studies.
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Conclusions: There are no predictors that stand out as overall strong amenable predictors of
treatment failure. Possible predictors are high neuroticism, low treatment expectancies, and low
use of social support. Future research should focus on replicating studies to confirm these
predictors of treatment failure.

Keywords

treatment failure, predictors, scoping review, anxiety disorders, depressive disorders

Highlights

+ Reducing treatment failure might improve treatment quality and shorten duration.

« Possible predictors are high neuroticism, low treatment expectancies, and low use of
social support.

« There are no predictors that stand out as overall strong amenable predictors of
treatment failure.

« Replication studies are necessary to identify predictors of treatment failure.

With a worldwide prevalence of 3.8% and 4%, anxiety and depressive disorders are

the most common mental health disorders (World Health Organization [WHO], 2023a,
2023b). Despite the availability of effective treatments, treatment failure remains a major
problem. Average response rates are still unsatisfactory, with 48% response for patients
with major depressive disorder (Cuijpers et al., 2014) and 50% response of CBT in anxiety
disorders (Loerinc et al., 2015). These figures emphasize the need to identify factors

that predict the (in)effectiveness of treatment. Understanding these predictors can help
reduce treatment failure by adapting interventions, selecting more suitable treatments, or
better preparing patients for psychotherapy.

Remarkably, despite the abundance of studies reporting on predictors of treatment
success (protective factors), relatively few studies report on treatment failure (risk fac-
tors; Dandachi-FitzGerald et al., 2023). However, treatment failure is often not well
operationalized or clearly defined and tends to be used as an umbrella term for unwanted
outcomes such as drop—out, non-response, attrition, deterioration, or poor treatment
outcome (Oasi & Werbart, 2020). This lack of consensus complicates research into this
subject. Similarly, the term response rates, which is often used to describe clinical effec-
tiveness, lacks a consistent definition and calculation method across studies.

So far, studies into predictors of poor treatment outcome or non-response mainly
confine themselves to demographic or disorder-specific features (e.g., duration or se-
verity of symptoms) associated with treatment failure (Edmonds et al., 2018; McDevitt-
Petrovic et al., 2020). Most of these predictors are the focus of the therapy itself and
not changeable with other interventions (e.g., decreasing severity of symptoms is one
important goal of therapy). However, amenable predictors may be more useful in clinical
practice, as they can be influenced before therapy starts to prevent treatment failure.
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Eilertsen and Eilertsen (2023) suggest that focusing on changeable predictors is prefera-
ble, also for ethical reasons, because such knowledge can help to adapt treatments proac-
tively. For example, van den Boogaard (2012) showed that drop-out rates in interpersonal
therapy for depression decreased when patient-treatment compatibility was improved
through a short intervention before therapy. This may as well be the case for more
predictors like motivation, treatment attitude, or expectancies about treatment.

Although little is known regarding the mechanism of change in psychotherapy, a key
to the black box of psychotherapy might be the distinction of trait-like and state-like
components of the mechanisms of change (Zilcha-Mano, 2021). Mechanisms of change,
or process variables, are events or constructs that change during therapy and whose
change can lead to subsequent changes in outcome. Focusing on trait-like components as
baseline for therapy and state-like components that are needed to influence the course of
treatment can lead to personalised treatment recommendations. Knowing how treatment
works and what mechanisms of change work for whom, can improve our treatments
and eliminate ingredients of treatment that do not work (Zilcha-Mano, 2021). Therefore,
finding out if there are also these mechanisms of change in play for treatment failure can
also enhance the personalisation of therapy.

This scoping review provides an overview of the outcomes of studies on predictors of
treatment failure (defined as treatment failure, deterioration, non-response, or drop-out
for psychotherapy) in the treatment of adult patients with anxiety and depressive disor-
ders. We chose to use this broad definition of treatment failure to capture all relevant
studies addressing this topic as comprehensively as possible. Narrowing the definition
too strictly carries the risk of excluding well-conducted research that could contribute
valuable insights into the predictors of poor treatment outcomes. Next to that, we specif-
ically focused on predictors that are patient-related and patient-specific, as such features
are expected to be more amenable to change before starting therapy than demographic
or disorder-specific features, and (thus) may be useful targets to reduce treatment failure.

Method

Literature Search

In order to review the available body of knowledge concerning patient-specific predic-
tors for treatment failure, a literature search in PubMed, PsycInfo (OVID interface, 1806
onwards), Embase (OVID interface, 1974 onwards), and Medline, and Pre-Medline (OVID
interface, 1946 onwards) was conducted with help from a research librarian. This search
was aimed at articles that combined the following search criteria and terms using subject
headings (MeSH for Medline, Emtree for Embase, and APA thesaurus for PsycInfo), if
available: predictors, treatment failure, depressive or anxiety disorders, and psychother-
apy. Treatment failure was further defined as poor outcome, non-response, drop-out,
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deterioration, or not successful as the search criteria. The literature search was confined
to English, German, and Dutch. A draft of the search strategy in Embase is included in
Table 1.

Table 1

Draft Search in Embase on November 14, 2017

#'  Keywords used in the search Results’
1 exp "anxiety disorder/ 93842
2 *anxiety/ 48269
3 lor2 137512

4 *depression/ or *agitated depression/ or *atypical depression/ or *dysphoria/ or *dysthymia/ 167039
or *endogenous depression/ or “involutional depression/ or *late life depression/ or *major
depression/ or “masked depression/ or *melancholia/ or *"mixed anxiety and depression"/ or
*organic depression/ or *perinatal depression/ or *postoperative depression/ or *premenstrual
dysphoric disorder/ or *puerperal depression/ or *reactive depression/ or *recurrent brief

depression/ or *seasonal affective disorder/ or *treatment resistant depression/

5 3or4 281358
6  treatment failure/ 91108
7 ("poor outcome" or failure or failing or deteriorat* or worse* or unsucces* or "nonsucces*" 2684336

"not succesful” or "no success" or drop-out® or drop out” or regress* or quit* or non-respons*

or "non repsons™").mp.

8 deterioration/ 34929
9 6or7or8 2684336
10 5and?9 36039

11 prediction/ or "prediction and forecasting"/ or adverse outcome/ or forecasting/ or prediction/ 1004236

or predictive validity/ or predictive value/ or prognosis/

12 10 and 11 3518
13 exp *psychotherapy/ 116310
14 12 and 13 144
15  limit 14 to (dutch or english or german) 143

Note. Search words ending with / used the thesaurus (subject headings) of Embase, using "" forces the search to
use words like “and” or “no” as a search term instead of a command. * Before the word is a focus command,
which indicates that the search focuses on articles where the search word is the main topic. *Behind the

word is a truncation command and indicates that it searches for variations on a word with different suffixes.
Exp = explodes, meaning that it expands the search results of terms entered and includes more specific related
topics. .mp = multiple fields, indicating these search terms are searched only in the most useful fields (e.g., title,
abstract, keywords).

“number referring to a single search. number of articles found with this specific search term on that specific
date.
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The last search was conducted on October 2, 2025, earlier searches were conducted in
March 2022 and November 2017. We included studies examining a form of psychothera-
py among adult populations (older than 18 years) with anxiety and depressive disorders.

Selection Process

We found 933 articles within this search. Figure 1 shows the PRISMA flow chart. Out
of all these articles, the first author (VP) made a further selection. First, all titles and
abstracts were checked for exclusion criteria. They were excluded if there was no men-
tioning of psychotherapy, anxiety, or depressive disorders, or prediction of outcome.
They were also excluded if they only reported on child and adolescent studies.

Figure 1

Prisma Flow Chart

Records identified
(n=933)

I

Screening title and
abstracts >

(n=933)
Records removed (n = 74) based on exclusion criteria
Exclusion based on: See level above

Screening abstracts - Ifitis clear that predictors are not amenable or

and articles (n = 169) measured during therapy (biomarkers, demographic

variables, treatment adherence)

- No reporting on treatment failure or outcome
In case of doubt:

Full-text articles > Records screened by
screened (n = 95) 2nd and 4th author
(n=35)

Records removed (n = 764) based on exclusion criteria
Exclusion based on:

Not reporting on psychotherapy
- Not reporting on anxiety or depressive disorders
- Only reporting on children or adolescents.

Not mentioning predictors of outcome

Records removed (n = 65) based on exclusion and inclusion criteria
Exclusion based on: See levels above

Inclusion criteria:

P - Designis based on prediction research

- Analysis and results report on predictors and not associations

- Predictors being amenable before therapy and patient-specific

/ - Definition of treatment failure is used

Articles included
(n=30)

Next, the remaining 169 articles were screened by reading the abstracts and the conclu-
sions for meeting exclusion criteria. Articles were excluded based on the above-described
exclusion criteria, and when predictors were not amenable or were measured during
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therapy and not at the start of therapy. Articles were also excluded when there was no
mentioning of treatment failure or outcome. The remaining 95 papers were inspected
more precisely by reading them fully, in order to check for reported amenable predictors
of treatment failure. If it was not clear what kind of predictors were used and how

they were measured, the methods and results sections were read carefully to inspect the
analyses in order to find out if the variables could be labeled as predictors. Articles were
included when they reported on treatment failure, predictors being amenable before
therapy, and patient-specific, and when studies were based on prediction analyses. To
decrease the risk of bias, in case of doubt, the second and fourth co-author also read the
articles before including or excluding them. This was the case in 35 articles. In total, 30
papers met the inclusion criteria and were included in this review. Table 2 summarizes
these articles.

Primary Outcomes

The main outcome of this review will be the predictors of treatment failure. A predic-
tor was included if the variable was amenable to change and patient-specific, such as
motivation or treatment attitude. As such, biological markers, demographic variables,
comorbidity, or severity of complaints were excluded. We included only predictors of
treatment failure, not predictors of follow-up or risk of relapse.

To improve readability, we categorized the predictors into categories based on both
their definition and the instrument used to measure them in the studies included in
the review (e.g., Motivation measured with the URICA). For instance, seeking social
or emotional support, as mentioned by Grilo et al. (1998) and Marquett et al. (2013),
was defined as a coping style and measured with a coping questionnaire. In contrast,
perceived social support, mentioned by Marquett et al. (2013), Schilling et al. (2021),
and Solomonov et al. (2021), was measured with instruments focusing on how patients
perceive social support. This construct was therefore considered distinct from coping.
Because of this conceptual distinction, we placed these seemingly similar constructs
in different categories to ensure that each predictor reflected the specific theoretical
framework and measurement approach used in the studies. Through this process, we
specified seven predictor categories and one category “other” for predictors that did
not fit elsewhere. The identified predictor categories are personality factors, coping
strategies, motivational aspects, attributions, treatment attitude and expectancies, inter-
personal relationships, and others.
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Results

An important problem in the literature on treatment failure is the lack of consensus on
its definition, which makes comparisons of studies difficult. This problem is reflected
in the studies included in this review. Eleven of the included articles (37%) defined treat-
ment failure as insignificant improvement in complaints, four of them used an additional
component to define non-response, such as norm scores or a decrease percentage. Four
studies (13%) defined treatment failure as residual gain, i.e., the individual difference in
improvement of complaints controlled for the expected difference based on the pre-test
score, indicating that treatment failure is viewed as a continuous variable in these
studies. Two of these studies used an additional component to define treatment failure,
such as norm scores or a decrease in percentage. Another three studies (10%) used norm
scores of their primary outcome measure to determine treatment failure, one study (3%)
used the reliable change index as formulated by Jacobson and Truax (1991) to define
treatment failure, whereas one study (3%) stated that treatment failure was less than 50%
decrease in complaints. In the remaining ten of the studies (34%), treatment failure was
defined as drop-out from treatment.

In this results section, we will describe the findings of all studies per predictor catego-
ry. In Table 3, we specify for each predictor, the papers that report them as predictors of
treatment failure.

Personality Factors

Six studies examined personality factors in relation to treatment failure. Three of them
used large samples of patients with depressive disorders (Blom et al., 2007; Marquett et
al., 2013; Solomonov et al., 2021). Solomonov et al. (2021) studied the Big Five personality
traits in problem-solving therapy and supportive therapy for late-life depression (age >
60) with executive dysfunction. Blom et al. (2007) used a sample of depressive adults
following interpersonal psychotherapy. Both Blom et al. (2007) and Solomonov et al.
(2021) found that only higher scores on neuroticism are a predictor for treatment failure.
The other personality traits of the Big Five (i.e., extraversion, openness to experiences,
conscientiousness, and agreeableness) were not found to be predictive of treatment
failure (defined as drop-out and early non-response; Solomonov et al., 2021). Marquett et
al. (2013) found that a lower score on openness to experience is a predictor of treatment
failure (no significant clinical improvement) in a small sample of late-life depression (age
> 60) treated with CBT.
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Three studies focused on personality styles or indicators instead of traits (Grilo et al.,
1998; Hoyer et al., 2016; Lutz et al., 2019). Only a more histrionic personality style and a
less obsessive personality style predicted a higher probability of treatment failure (drop-
out) in CBT for several diagnoses, with mostly affective, personality, and anxiety disor-
ders (Lutz et al., 2019). Other predictors like harm-avoidance, self-esteem, shame, novelty
seeking, dominance, and reward dependence were not found as predictors of treatment
failure (treatment response and drop-out) in cognitive therapy for social phobia (Hoyer
et al., 2016). Neither were personality styles, self-reported features from personality
disorders from an internal perspective, such as avoidant or narcissistic personality styles,
predictors of treatment failure in cognitive behavioral therapy, medication therapy, or
combination treatment for panic disorder (Grilo et al., 1998).

Coping Strategies

Several coping strategies were studied as predictors of outcome. It is remarkable that all
studies used different instruments to measure coping styles or strategies.

The use of seeking social or emotional support is the only coping strategy that
was found to be predictive of treatment failure (drop-out and no clinically significant
improvement) in more than one study (Grilo et al., 1998; Marquett et al., 2013). Samples
used in these studies were a small sample of depressive older adults (age >60) following
CBT (Marquett et al., 2013) and patients with uncomplicated panic disorder or with mild
agoraphobia following CBT, pharmacotherapy, or combined treatment.

Other coping strategies were only studied as a predictor in one article and in differ-
ent patient samples. Of those strategies, only higher self-consolation (with behavior
like spending money, eating more, and drinking more alcohol) was associated with
treatment failure (a high likelihood of not improving) after psychotherapy in depressed
patients (Parker et al., 1986). Other coping strategies turned out to be not predictive
of treatment failure. The Grilo et al. (1998) study revealed that confrontive coping,
distancing, self-control, acceptance of responsibility, escape avoidance, problem solving,
positive reappraisal, problem focusing, self-blame, wishful thinking and avoidance were
not associated with treatment failure (drop-out) in the treatment of patients with a
panic disorder. Finally, Lin and Farber (2021) found that self-concealment (the tendency
to conceal distressing information aiming at self-protection and avoidance of stigma)
measured at the baseline of psychotherapy, was not predictive of treatment failure (non-
improvement) in depressive complaints.

Motivational Aspects

Findings about motivation as a predictor of treatment failure are contradictory. For
instance, Keijsers et al. (1994) found that poor motivation predicted treatment failure
(no improvement) in obsessive compulsive disorder (OCD) treatment. In line with these
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findings Schilling et al. (2021) found that a sudden drop in therapy motivation was
predictive for treatment failure (deterioration of complaints) in CBT for different diag-
nosis, although therapy motivation did not differ between on-track and not on-track
patients. However, motivation was found not to be predictive of treatment failure (no
improvement) of CBT worry treatment (Westra, 2011). All three studies used different
questionnaires for measuring motivation.

Readiness for change, measured with the URICA, is seen as a different conceptualiza-
tion of motivation. However, readiness for change was not predictive of treatment failure
(no improvement and drop-out) in small samples of CBT for OCD and anxiety disorders
(Marker et al., 2019; Steketee et al., 2011; Vogel et al., 2006).

Finally, change talk and counter change talk i.e., patient statements indicating sup-
port or opposition to change, an observational measure of motivation (Marker et al.,
2019), did not predict treatment failure (drop-out) during early sessions of therapy in
which psychoeducation and cognitive restructuring were offered. However, low change
talk did predict treatment failure (drop-out) during exposure sessions later in CBT for
anxiety disorders. Next to that, Westra (2011) found that low motivation to change and
higher resistance to therapy, considered by Westra (2011) to be an indirect measure of
motivation, were predictive of treatment failure (no improvement) in a small GAD-sam-
ple treated with CBT.

Attributions

There are only two studies on attributions as predictor of treatment failure. They both
study a different sort of attribution. Attributing their panic disorder to life stressors
predicted treatment failure (drop-out) for patients receiving treatment for panic disorder
(Grilo et al., 1998). Perception of health, defined as the way people rate their overall
physical health, did not predict treatment failure (non-response) in a group of late-life
depressive patients who received IPT (Miller et al., 1996).

Treatment Attitude and Expectancies

Several studies found that treatment expectancy did not predict treatment failure
(Chambless et al., 1997; LeBeau et al., 2013; Lutz et al., 2019; Renaud et al., 2014; Safren et
al., 1997; Steketee et al., 2011). These outcomes are replicated in several studies with big
sample sizes and different diagnosis.

On the other hand, outcome expectancy is found as a predictor of treatment failure
in multiple studies (Keefe et al., 2021; Schindler et al., 2013; Solomonov et al., 2021).
Patients with a more negative outcome expectancy were found to be more likely to have
treatment failure (drop-out) for depression (Schindler et al., 2013; Solomonov et al., 2021).
In a study comparing three treatments for panic disorder (CBT, focused psychodynamic
therapy and applied relaxation), Keefe et al. (2021) found that outcome expectancies
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measured at session two were not predictive of treatment failure (drop-out) in the overall
study. However, they did find that in the CBT group, lower outcome expectancies at
session two were predictive of treatment failure (drop-out), which was not found for the
other treatment conditions. Contrary to these findings, Vogel et al. (2006) did not find
outcome expectancy as a predictor of treatment failure in a small sample of OCD patients
with overt compulsions.

There are also predictors related to treatment expectancies that were only found
in one study but not replicated in other studies. Patients with lower expectations of
a strong alliance had a higher risk at treatment failure (drop-out) during supportive-ex-
pressive therapy than during medication or placebo therapy (Zilcha-Mano et al., 2016).
In the early phase of panic disorder treatment, in which psychoeducation and cognitive
restructuring were offered, higher process expectations (i.e., expectations on the thera-
py process and role expectations) were predictive of treatment failure (drop-out), but
anxiety expectations (i.e., expectations on having panic-related symptoms) were not.

In the behavioral phase of treatment, where exposure and anxiety-provoking exercises
took place, anxiety and process expectations were not predictive of treatment failure
(drop-out) (Bélanger et al., 2017).

Treatment attitude implies the way people think of certain therapies or views they
have on psychotherapy in general. Treatment attitude is studied in depressive and panic
disorder patient populations with large sample sizes (Arndt et al., 2020; Grilo et al.,
1998; Moradveisi et al., 2014). Moradveisi et al. (2014) found that treatment attitudes
are no predictor of treatment failure. Contrary to that, treatment failure (attrition, or
the likelihood of drop-out) could be predicted by less favorable or negative treatment
attitudes towards the offered treatment, found in an internet-based intervention for
depression and panic disorder treatment (Arndt et al., 2020; Grilo et al., 1998).

Interpersonal Relationships

Interpersonal relationships are a broad concept and include for example social support
and attachment characteristics. Several studies found aspects of interpersonal relation-
ships to be predictive of treatment failure. The only predictor within this category
studied in multiple studies is perceived social support (Marquett et al., 2013; Schilling
et al., 2021; Solomonov et al., 2021). Whereas Schilling et al. (2021) and Marquett et
al. (2013) did not find perceived social support as a predictor of treatment failure in
depression and other diagnosis, Solomonov et al. (2021) found low perceived social
support to be predictive of treatment failure (early non-response) in psychotherapy for
late-life depression.

Other interpersonal factors that were found as predictors for treatment failure
are emotional overinvolvement from relatives and hostility coming from relatives
(Chambless & Steketee, 1999) as well as higher impairment of interpersonal relationships
(Lutz et al., 2019). Both were found to predict higher rates of drop-out in CBT for several
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diagnosis. Higher vindictive tendencies in interpersonal relationships were found to be
predictive of treatment failure (drop-out) in pharmacotherapy for depressive disorder, but
not in other treatment groups (Zilcha-Mano et al., 2016). Lastly, Solomonov et al. (2021)
found that perceptions of the therapist as less accepting are predictive of treatment
failure (early non-response) in psychotherapy for late-life depression.

However, not all studies found interpersonal relationships to be predictive of treat-
ment failure. Although low end state functioning groups had higher levels of interper-
sonal hostility, Critchfield et al. (2007) found no predictors in interpersonal process
behaviors in a small sample of patients with generalized anxiety disorder (GAD) receiv-
ing CBT. Further, dyadic adjustment, which focuses on consensus, satisfaction, cohesion,
and expression of affection within a romantic relationship, did not predict treatment
failure (dropout) in CBT for panic disorder (Bélanger et al., 2017). Perceived criticism was
no predictor of treatment failure in treatment for patients with OCD or panic disorder
(Chambless & Steketee, 1999). Hoyer et al. (2016) did not find interpersonal problems and
attachment style as predictors of treatment failure in cognitive therapy for patients with
social anxiety disorder. Finally, Strauss et al. (2017) found that partner-related attachment
anxiety and avoidance in romantic relationships are no predictors of treatment failure
(drop-out) in both CBT and psychodynamic therapy for patients with social anxiety
disorder.

Other Categories

Several predictors that were studied in the included papers could not be classified under
one of the categories of predictors discussed so far. Notably, none of those predictors
were studied in multiple studies, whereas a number of the target groups in these studies
were very specific, for example late life depression, or social anxiety disorder with a
primary fear of public speaking.

First of all, patients who experience a high negative impact of stressful events are
more likely to experience treatment failure (non-response) to CBT for late-life depression
(Marquett et al., 2013). The same was true for an external locus of control. Interestingly,
also patients who do not tend to assign blame for stressful events to others (decreased ex-
ternal blame) turned out to be more likely to experience treatment failure (non-response)
(Marquett et al., 2013). Further, Arndt et al. (2020) studied different drop-out patterns in
an internet-based depression intervention and found that low physical health increases
the risk to belong to the drop-out group, whereas Johnson et al. (2014) found that stereo-
type confirmation concerns, defined as being afraid of confirming certain stereotypes
leading to negative evaluations, are associated with higher risk of treatment failure
(drop-out) in social anxiety disorder treatment. Moggia et al. (2020) measured self-ideal
discrepancy, which is the difference between the rating of the ideal self and the self as it
is now, self-others discrepancy, explained as how someone views him/herself in respect
to others, and a dilemmatic construction of the self, which means that a person desires a
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change in one construct of the self that correlates with an undesirable change in another
construct of the self. All of these measures appeared not to be predictive of treatment
failure (non-improvement) in psychotherapy for depression. Finally, Schilling et al. (2021)
found that emotion regulation was no predictor of treatment failure (deterioration of
complaints) after CBT for different diagnosis.

Discussion

Summary of Results

In this paper, we reviewed studies on predictors of treatment failure (also defined as
non-response, deterioration, and drop-out) for depressive and anxiety disorders. We
specifically focused on amenable patient-specific predictors, such as motivation or cop-
ing styles. Knowledge of such factors might help us reduce treatment failure and thus
improve treatment outcomes. Like Steketee and Chambless (1992) and Eilertsen and
Eilertsen (2023), we encountered several problems within the existing literature. One
important problem is the fact that both treatment failure and predictors are measured
differently, which makes studies difficult to compare. Another problem is a lack of
replication studies, and if predictors were replicated, this was done in studies using small
or specific patient samples (e.g., elderly, social phobia with fear of speaking in public, or
OCS with overt compulsions). Consequently, it is difficult to conclude the overall impact
of these predictors.

However, a few predictors that stand out are treatment expectancy (replicated in
three studies with a big sample size and different patient samples), neuroticism (replica-
ted in two studies with the same instrument in different patient samples), the use of
social support (replicated in two studies with different measuring instruments), readiness
to change (replicated in three studies, in very small patient samples), outcome expect-
ancy (two studies with different measuring instruments), and perceived social support
(three studies, but only in late-life depression found as a predictor).

Focusing more on the different definitions of treatment failure, we see that about half
of the included articles focus on drop-out and the other half on non-response. There are
two articles that mention deterioration. Because drop-out, non-response, and deteriora-
tion are different constructs, we also looked at the difference in predictors per treatment
failure definition. We see that almost none of the predictors are replicated within these
treatment failure categories. The only predictors that remain are readiness to change and
treatment expectancy. Readiness to change was studied in three different studies, two of
which focused on drop-out, and both studies found that it was no predictor of drop-out.
Treatment expectancy was studied in six different studies, all of which found that it
was not a predictor of drop-out (three studies) or non-response (three studies). However,
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drop-out and non-response in all these studies were measured differently, which still
makes it hard to draw firm conclusions about the predictive validity of these measures.

Clinical Implications

Targeting the identified predictors before or early in the treatment of anxiety and de-
pressive disorders might help reduce treatment failure, which in turn might increase
the cost-effectiveness of treatments. For example, in accordance with Constantino et

al. (2018), assessing the outcome expectancy of patients at the start of treatment gives
insight into the probability of a poor treatment outcome or even treatment failure.

It offers an opportunity to assess whether interventions targeting the expectations of
treatment should be integrated in the treatment in order to reduce the risk of treatment
failure. Also, by assessing the use of social support early in treatment, interventions can
be focused more on involving the social support system in therapy or enhancing coping
strategies for asking for help, which might prevent treatment failure.

Unfortunately, as there are very few to no amenable factors that show strong evi-
dence of being a predictor of treatment failure, clinicians need to be careful to use
variables of which they assume they influence a poor therapy outcome. With the current
knowledge, it is not possible to withhold patients from specific treatments or adapt
treatments based on amenable predictors of treatment failure.

Research Implications and Suggestions

One important limitation is that for each predictor, only a limited number of studies

have been carried out, often for only one specific treatment and/or disorder. For instance,
CBT was the treatment of choice in five of the six studies into treatment expectancy

as a predictor, whereas only two of them studied a sample of patients with the same
disorder. As we cannot rule out the possibility that predictors of treatment failure differ
for different disorders as well as for different treatments, predictors preferably should be
studied in multiple treatment and patient groups to reach more definitive conclusions

on overall predictors of treatment failure (Dalgleish et al., 2020). A further limitation

is the absence of standardized measures for response rates (Loerinc et al., 2015), which
makes it difficult to draw definitive conclusions about treatment outcome and -thus-
about treatment failure. The reliable change index (RCI), as defined by Jacobson and
Truax (1991), could address this problem (Loerinc et al., 2015), as by using this index
treatment failure can be defined as meeting the criteria for no clinically significant
change or deterioration at the end of treatment. The fact that the vast majority of studies
reporting on predictors of treatment outcome only studied (or reported) predictors of
treatment success or reported on poor(er) outcome is a third limitation. As we could not
assume that poor(er) outcome is identical to treatment failure, or that results of treatment
success can be inverted to treatment failure, most studies had to be excluded. Future
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studies would benefit from also studying and reporting on predictors of treatment failure
instead of treatment success only. Another limitation is that the terms ‘association’ and
‘prediction’ were used interchangeably in both the results and discussion sections of
papers excluded from this review. Hence, it was not always clear if the studied variable
was in fact a predictor, or if the predictors were just correlated with the outcome. We
only included the studies that were very clear that they measured predictors of treatment
failure. The field would benefit from a more consistent and precise use of these terms

in presenting results on predictors of treatment outcome. A final limitation is that this
review is not pre-registered and is not completely written according to current scoping
review guidelines (Tricco et al., 2018). This stems from the fact that the first search

of this review was conducted in 2017, before the publication of these guidelines. We
recommend a future scoping or systematic review on the same topic to replicate and
renew these findings.

Conclusion

By knowing which factors are predictors of treatment failure, we can move towards
studying how to intervene on these factors in order to decrease the odds of treatment
failure. Based on the results of this review, there are no predictors that stand out as
overall strong amenable predictors of treatment failure. Future studies are needed to
determine whether already found predictors are replicable with the same instruments in
different patient samples and with different treatments.
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Abstract

Background: A person’s ability to adapt to a given context is a critical determinant of mental
health and psychopathology, which has been redefined by network approaches and Ecological
Momentary Assessment (EMA). This study examined whether including adaptive processes in
EMA enhances the informational value of idiographic network models.

Method: Forty-five university students participated in a multi-week EMA protocol assessing
psychological dimensions using bipolar visual analogue scales ranging from maladaptive to
adaptive. Participants were randomly assigned to two groups: one assessed only maladaptive
processes; the other included both maladaptive and adaptive processes.

Results: Network analyses indicated higher density and connectivity in the adaptive-maladaptive
group, as well as significantly reduced floor effects across all variables. Greater response dispersion
was associated with more differentiated network structures. Motivation emerged as the most
central node across conditions, highlighting its relevance as a transdiagnostic treatment target.
Cognitive processing showed strong associations with other variables, underlining its clinical
importance.

Conclusion: The findings suggest that incorporating adaptive dimensions into EMA facilitates a
more comprehensive understanding of psychological functioning and improves the interpretability
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of idiographic models. The study represents an initial feasibility investigation and a basis for
further investigations in clinical practice.

Keywords

ecological momentary assessment, case conceptualization, maladaptive psychological processes, adaptive
psychological processes, network approach

Highlights

« Adaptive processes enrich EMA data by increasing response variability and network
connectivity.

+ Adaptive processes enhance EMA data, reducing floor effects and revealing
psychological dynamics.

« Assessing motivational processes appears beneficial for enhancing psychological
functioning.

« Targeting cognitive processes in EMA seems effective in promoting adaptive
functioning.

Case conceptualization plays a crucial role in treatment planning, since it offers a
context-sensitive, yet concise model of the client’s functioning and helps to identify rele-
vant treatment targets along with appropriate assessment methods (Gilboa-Schechtman,
2024). Usually, retrospective reports are used as the primary source of information.
However, they may be affected by a number of biases, e.g., overestimation of frequency
and intensity of symptoms (Van den Bergh & Walentynowicz, 2016). Ecological Momen-
tary Assessments (EMA) offer a potential solution to these limitations of retrospective
self-reports. By collecting data in real time in people's everyday lives, EMA enables the
capture of detailed information about the dynamics of psychological processes, including
emotions, cognitions, and behaviors (Shiffman et al., 2008).

Recent advances in dynamic network analysis have provided a new perspective on
using EMA data for treatment planning (Hayes et al., 2019). An increasing number
of studies have provided evidence that dynamic network analyses may significantly
enhance treatment planning by creating an idiographic dynamic model of the patient’s
problem based on EMA data (Burger et al., 2020; Frumkin et al., 2021; Roefs et al., 2022;
Rubel et al., 2018).

However, it is not yet clear how to select variables to provide a valid idiographic
conceptualization of the patient’s problem. Many studies use symptom items based on di-
agnostic criteria or standardized psychometric instruments for EMA assessment (Cusack
et al., 2024), thereby adopting a nomothetic approach, which may not be appropriate for
the individual processes of the patient (Beltz et al., 2016).

As an alternative, the dynamic network approach advocates an idiographic view of
psychological processes as interacting nodes of an individual network (Borsboom, 2017).
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While the dynamic network emphasizes causal relations and feedback loops within
psychological systems, where certain nodes/symptoms activate others, the Extended
Evolutionary Meta Model (Hayes et al., 2020) highlights the adaptiveness of human
behavior and psychological functioning. An integration of both theories is provided by
the Adaptive Process-Based Network Model (APNM), which postulates that adaptation
results from the self-regulation and interaction of psychological processes conceptualized
as nodes of an individual network. These processes can be described on the six core
dimensions of cognition, emotion, physiology, behavior, cognitive processing, and moti-
vation. The dimensions can be assessed in relation to a specific context using questions
such as:

“How did I feel?” (e.g., sad vs. happy), “How was my body sensation?” (e.g., restless
vs. calm), “How were my thoughts?” (e.g., ,My life is hopeless.” vs. ,I can influence my
life in a direction that I feel good about”), “How was my behavior?” (e.g., approaching
vs. avoidance), “How was my inner cognitive processing?” (e.g., ruminating vs. attentive),
and “What motivational goal did I have in the situation?” (e.g., avoidance of failure
vs. striving for appreciation). The resulting psychological networks may be adaptive or
maladaptive depending on the context (see Figure 1).

Figure 1

The Adaptive Process-Based Network Model (APNM)
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In emotional disorders, maladaptation to the environment is also influenced by dis-
torted cognitive processing. For instance, memory and attentional biases play a key
role in the development and maintenance of emotional disorders (Cisler & Koster, 2010;
Everaert et al., 2020; Phelps & Hofmann, 2019).

Although the reliability of measures used to assess cognitive processing in clinical
practice remains questionable (Rodebaugh et al., 2016), treatment approaches targeting
cognitive processes have been suggested to enhance therapeutic outcomes (e.g., Ehlers
et al., 2012; Hvenegaard et al., 2020; Schreiber et al., 2015). In addition, research in neu-
rocognitive science provides strong evidence for the substantial impact of motivational
mechanisms on cognitive processing, emotions, and behavior (Braver et al., 2014). For
instance, reward motivation has a robust influence on improving proactive cognitive
control of goal-oriented behavior (Chiew & Braver, 2014). Furthermore, neurocognitive
research has shown that motivational processes such as reduced reward responsiveness,
via neural circuits, profoundly affect behavior and mental health problems like depres-
sion (Nestler, 2015).

Whereas psychological treatments have traditionally focused on maladaptive, psycho-
pathological processes, defining “positive” and adaptive dimensions has become increas-
ingly important in establishing treatment goals (Epton et al., 2017).

Thus, within a network approach to case conceptualization, it may be beneficial
to specify not only maladaptive, but also adaptive poles of the dimensions relevant
to the individual patient. Therefore, a dynamic network model may facilitate patient en-
gagement in change processes, enhancing motivation to adopt the desired psychological
processes and behaviors (Locke & Latham, 2002). So far, however, this approach has not
yet been applied in the context of EMA. When applying continuous rating scales in EMA,
however, it is important to consider potential psychometric issues such as floor effects.

In the evaluation of self-report measures, floor effects can limit sensitivity to detect
variation at the lower end of the scale. A floor effect occurs when a substantial propor-
tion of responses cluster at the lower bound, suggesting that the scale may not adequate-
ly capture lower levels of the construct of interest (de Vet et al., 2011; Terwee et al.,
2007). This issue is particularly relevant in EMA contexts, where continuous scales (e.g.,
0-100) are commonly used, and dynamic variation is critical for model interpretability. A
floor effect is typically considered relevant when responses fall at or near the minimum
score. For this study, we defined the floor range as the lowest 10% of the scale (i.e.,
values = 10), allowing us to quantify and compare the prevalence of floor effects across
experimental groups. This operationalization balances empirical convention with the
specific characteristics of EMA data and continuous response formats.

In the present study, we investigated the feasibility of assessing maladaptive and
adaptive psychological processes in an analogue sample of university students. We hy-
pothesized that the inclusion of adaptive processes can be successfully implemented
in EMA data used to calculate dynamic network models. Specifically, this approach is
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expected to provide a more holistic view of an individual’s experiences and associated
processes compared to models based solely on maladaptive processes. A recent study by
Nemani et al. (2025) provides evidence that the choice of bipolar versus unipolar scales
in EMA significantly impacts the structural complexity of network models. The findings
indicate that bipolar scaling captures a wider range of emotional and cognitive states,

as participants are less likely to choose a neutral “0” response. This allows for a more
detailed and accurate picture of psychological processes.

Previous research on emotion regulation and its impact on emotional experience
suggests that the simultaneous assessment of both adaptive and maladaptive dimensions
using EMA can reveal more nuanced patterns (De la Barrera et al., 2024; Short et al.,
2018).

Building on these results, the present study examines how overall the variability in
response distributions affects the density and connectivity of psychological networks.
We hypothesize that network density will be greater when both maladaptive and adap-
tive processes are assessed, compared to when only maladaptive processes are consid-
ered.

Given that motivational schemas — as described above - control behavior and infor-
mation processing, we hypothesize that motivational processes - ranging along a contin-
uum from approach to avoidance - play a central role in understanding both maladaptive
and adaptive psychological functioning and are characterized by a high degree of influ-
ence on other variables which is manifested by strong outgoing edges to other nodes
in a dynamic network model. Furthermore, we propose that cognitive processing, due
to its well-documented associations with a variety of psychological variables, represents
another crucial node in dynamic networks of interconnected psychological processes, as
indicated by strong associations with the other variables.

Method

Participants

Of the 50 individuals initially recruited, five participants discontinued the study before or
during the EMA phase. The dropout reasons were not systematically recorded. The final
sample consisted of 45 students from German universities who volunteered to participate
in exchange for a small monetary compensation and the opportunity to gain experience
with smartphone-assisted self-monitoring. Recruitment occurred via social media and
digital flyers. By providing informed consent, participants confirmed that they were
currently enrolled as university students and had access to a smartphone suitable for
completing daily assessments. Participants ranged in age from 21 to 40 years (M = 25.19,
SD = 4.65). The majority of the sample identified as female (73.6%), and over half (55.3%)
were enrolled in psychology programs.
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Procedures

Participants received an email with a QR code to set up the EMA application and a
questionnaire to identify dimensions of a personally relevant problem experienced in
daily life. Participants collected data between October 2023 and January 2024 using the
Vacay Status-PBT app [Mobile app] for iOS and Android (Vacay GmbH, 2020).

Participants were instructed to complete three daily assessments, each lasting about
two minutes. They received at fixed times three prompts per day — 6 am, 12 pm, 6 pm.
Each survey consisted of seven questions, with each question relating to one of the
seven domains: emotion, cognition, situation, cognitive processing, motivation, bodily
response, and behavior.

Participants were randomly assigned to one of two conditions: one group (n = 23)
specified maladaptive aspects and processes related to their identified problem, while
the other group (n = 22) also specified corresponding adaptive, desirable processes. For
the group that assessed maladaptive and adaptive dimensions, each question pertained
solely to the specific process under investigation. For example: “How did I feel?” or “How
was my body sensation?”. The items were arranged with two opposing poles placed at
either end and a movable slider in between. The left pole represented the maladaptive
expression of the process, while the right pole represented its adaptive form. As the
slider was adjusted, numerical values appeared: moving it toward the maladaptive pole
produced values from 0 to —100, while moving it toward the adaptive pole produced
values from 0 to +100. Figure 2 shows how this was displayed in the app.

For the group that assessed maladaptive dimensions only, questions contained the
participant’s self-defined expression of the respective process. For example, if the indi-
vidually defined feeling was “sad,” the corresponding question was: “How sad did I feel?”
(Figure 3).

Participants were given substantial flexibility in the selection of anchors. For clar-
ification and support in finding suitable descriptions for individual processes, they
were given a questionnaire with examples of each domain available in Supplementary
Material A.

Based on questionnaire responses, the research team programmed individualized
EMA items in the app. Participants then began the EMA phase and were informed that
they could request modifications to any item they felt did not accurately reflect their
experience. This implied rewording items but also replacing predefined items with more
appropriate ones. However, the project team took care that semantic-logical opposites
of the condition-specific aspects were chosen, while also accounting for the subjectively
perceived significance in the linguistic formulation. In cases where participants experi-
enced difficulties, the issues were addressed through telephone consultations. The daily
EMA protocol began with a situational anchoring item: “How similar was the current,
objective situation to my problem situation?” followed by brief prompts assessing the
seven identified dimensions (see Appendix A1 for the maladaptive group and Appendix
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A2 for the maladaptive-adaptive group), each rated using a visual analog scale. The
length of the EMA phase was approximately five weeks on average but varied between
participants and depended on the number of missings. In the maladaptive group, they
participated on average for 42 days (SD = 8.74) and missed 18% of the beeps. In the
maladaptive-adaptive group, they took part on average for 41 days (SD = 5.19) and
missed 17% of the beeps. During the EMA phase, participants completed around 100
assessments (on average, 94 assessments in the maladaptive group and, depending on
the variable 98/99 in the maladaptive-adaptive group) — aligning with prior research
recommendations for idiographic modeling (Epskamp et al., 2018). During the EMA
phase, the study team monitored participant entries. However, as monitoring was not
performed daily, minor variations in the total number of measurement points occurred.
Participants did not receive feedback and had no access to self-monitoring features.
The final evaluation yielded a total of 4363 EMA observations across all participants.

Figure 2

Example of an Individualized Item Assessing the Adaptive and
Maladaptive Dimension of Emotion

How did I feel?

Please move the slider to a point on the following
scale that best describes your feeling and its
severity/intensity.

sad cheerful
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Figure 3

Example of the Individualized Item Assessing Only the Maladaptive
Dimension of Emotion

How sad did I feel?

Please move the slider to a point on the following
scale that best describes your feeling and its
severity/intensity.

70

0 100

Data Analysis

In order to evaluate the added value of including adaptive processes on a temporal
group level, multilevel vector autoregressive (mlVAR) models were calculated. For the
purpose of this study, we focused on the fixed-effect temporal networks (using a lag-1
approach) to model the average temporal relationships within individuals. The associ-
ations between variables (“nodes”) will be referred to as “edges”, with a blue edge
indicating a positive association and a red edge a negative association. As a measure of
relative importance, outStrength refers to the sum of the weights of all outgoing edges
from a specific node. InStrength refers to the sum of the weights of all incoming edges to
a specific node, representing how strongly that node is influenced by other nodes.

The main data analysis was conducted using the mIVAR package (Version 0.5.2;
Epskamp et al., 2024) within RStudio (Version 2024.04.2, Posit Team). Prior to analysis,
important preprocessing steps included the removal of the linear time trends through
detrending and the handling of missing data using the Kalman filter (function na_kal-
man) from the imputeTS package (Version 3.3; Moritz & Bartz-Beielstein, 2017). For each
participant and each variable, missing data were below 40%.
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Results
Descriptive Statistics

Descriptive statistics for both groups are summarized in Table 1. The maladaptive group
showed mean scores ranging from 38.64 (Behaviour) to 49.17 (Motivation), with standard
deviations around 29 to 32, indicating moderate within-group variability. The maladap-
tive-adaptive group exhibited scores centered closer to zero across most domains, with
notably higher variability (SD mostly > 50), reflecting a more diverse range of responses.
The broader scale range (-100 to +100) for the maladaptive-adaptive group compared to
the restricted positive range (zero to 100) for the maladaptive group further highlights
the distinct response patterns between groups. Intraclass correlation coefficients (ICCs)
calculated quantified the proportion of variance attributable to stable between-person
differences across psychological domains (Siepe et al., 2025). The maladaptive group
showed a mean ICC of .389 (SD = 0.05), with values ranging from .319 (Behaviour) to
0.465 (Body Response). The maladaptive-adaptive group demonstrated a slightly lower
mean ICC of .340 (SD = 0.05), with the highest stability observed for Situation (.445)

and lowest for Cognitive Processing (.289). These moderate ICC values indicate that
approximately 34 to 39% of total variance stems from consistent individual differences,
while the majority (666%) reflects within-person fluctuation.

Table 1

Summary of Descriptive Statistics for Items by Group

Group Item M SD Mdn Min Max N

1 Behaviour 38.64 31.34 31.82 0 100 2069
1 Body Response 45.65 31.80 45.04 0 100 2068
1 Cognition 40.57 30.01 35.00 0 100 2069
1 Emotion 40.77 29.26 35.00 0 100 2068
1 Motivation 49.17 32.45 57.00 0 100 2068
1 Cognitive Processing 45.98 30.40 45.00 0 100 2069
1 Situation 49.13 30.78 57.00 0 100 2071
2 Behaviour -0.36 53.00 0.00 -100 100 2287
2 Body Response 0.35 55.80 -6.20 -100 100 2286
2 Cognition -5.45 54.27 -15.45 -100 100 2288
2 Emotion -1.34 51.95 -9.70 -100 100 2288
2 Motivation -1.02 54.92 -6.60 -100 100 2283
2 Cognitive Processing 0.54 56.14 0.00 -100 100 2287
2 Situation 45.04 36.99 50.00 -100 100 2246

Note. Group 1 = Maladaptive (n = 23) with raw scores (zero to 100); Group 2 = Maladaptive Adaptive (n = 22)
with standardized scores (-100 to 100). SD = Standard Deviation; N = total number of participants. Chi-square
tests were used to compare groups.
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To examine potential multicollinearity and node redundancy, zero-order correlation ma-
trices among the seven key domains were calculated for each group. In the maladaptive
group, correlations ranged from r = .33 to r = .74, indicating moderate associations but
also sufficient distinction among nodes. For the maladaptive-adaptive group, correlations
spanned from approximately r = -.54 to r = .81.

Network Analysis of EMA Variables

The data was analyzed separately for each group: a group of participants which exclu-
sively recorded maladaptive processes and the other group that assessed maladaptive and
adaptive processes. Between-person networks, reflecting trait-like associations among
participant averages, are presented in Supplementary Material B in Figure 1 and Figure 2.

Fixed Effects Temporal Networks (Maladaptive/Maladaptive-Adaptive)

Figures 4 and 5 show the results of the two fixed effects temporal networks — Figure 4
for the group with exclusively maladaptive networks and Figure 5 for the group with
maladaptive and adaptive processes.

Density

In the fixed-effect temporal maladaptive network, 14% of all possible edges were present,
compared to 27% in the adaptive-maladaptive network. While some nodes in the average
maladaptive network remained isolated, all nodes in the adaptive network were intercon-
nected.

In Figure 4, which depicts the average temporal network of the maladaptive group,
the Emotion node exhibits no temporal associations with any other variables. Most of the
remaining nodes display only auto-temporal associations. Notably, the only cross-varia-
ble temporal link is a positive association from Motivation to Behavior, suggesting that,
on average, motivation temporally predicts subsequent behavior across measurement
points.

In Figure 5, which presents the average temporal network of the maladaptive-adap-
tive group, two interconnected subsystems emerge. In the first, Cognition is positively
associated with Emotion. In the second, Motivation appears to initiate adaptive cascades,
showing positive temporal associations with both Behavior and Cognitive Processing.
Cognitive Processing, in turn, is negatively linked to Situation and positively associated
with Behavior, which then shows a positive temporal connection to Body Response.
Additionally, all nodes in the network display autoregressive loops. These reflect that
each construct’s state at one time point significantly predicts its own state at the next,
demonstrating temporal consistency within that psychological dimension. Notably, in an
idiographic network model with bipolar scaling, the network structure alone does not
reveal which variable manifestations influence each other over time. To determine this,
the individual values must be examined.

Clinical Psychology in Europe
2026, Vol. 8(2), Article 17891

GOLD
https://doi.org/10.32872/cpe.17891 B PsychOpen


https://www.psychopen.eu/

Hufschmidt, Ebert, Nemani et al. 1

Figure 4

Fixed Effects Temporal Network, Maladaptive Processes

0.11

Body_response Cognition

Cognitive_Processing

Note. Thickness of the autoregressive loops indicates self-influence strength. Thickness of the arrow indicates
association strength. Arrowheads indicate the direction of the association between nodes (outStrength or
inStrength). Arrow colour indicates whether the association is positive (blue) or negative (red). Higher colour
saturation indicates a stronger association.

The estimation of the fixed effects temporal networks showed Motivation had the highest
outStrength in both groups, which agrees with our hypothesis that motivation strongly
impacts other psychological processes and should be targeted. The highest inStrength is
in Behavior (see Table 2).
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Figure 5

Fixed Effects Temporal Network, Maladaptive — Adaptive Processes

0.22

Motivation

-0.05

Body_response Cognition

Cognitive_Processing Behaviour

Note. Thickness of the autoregressive loops indicates self-influence strength. Thickness of the arrow indicates
association strength. Arrowheads indicate the direction of the association between nodes (outStrength or
inStrength). Arrow colour indicates whether the association is positive (blue) or negative (red). Higher colour
saturation indicates a stronger association.

Response Distribution and Its Impact on the Network Structure

To ensure comparability across groups and to examine potential differences in floor
effects, all bipolar scales ranging from —100 to +100 (used in the maladaptive-adaptive
group) were linearly rescaled to match the unipolar 0 to 100 formats employed in the
maladaptive only group. The transformation was linear, mapping -100 to zero, zero to 50,
and +100 to 100. Thus, both groups were expressed on the same 0 to 100 metrics, despite
the original difference in raw scale range. This transformation allowed for a uniform def-
inition of the lower 10% of the scale (< 10) as the operational threshold for floor effects
across all variables (Figure 6). We then analyzed response distributions across all scales
to assess whether more evenly distributed responses across the scale increased network
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density. Results revealed that participants in the adaptive-maladaptive group exhibited
a significantly more balanced response distribution compared to the maladaptive-only
group (p < .05) suggesting that the inclusion of adaptive processes encourages a broader
range of responses across the scale, rather than clustering at extreme values.

Table 2

OutStrength and inStrength of the Fixed Effects Temporal Network for Both Groups (Maladaptive; Maladaptive-
Adaptive)

Maladaptive (n = 22) Maladaptive — Adaptive (n = 23)
Variable outStrength total inStrength total outStrength total inStrength total
Situation 0.110 0.110 0.222 0.273
Emotion 0.000 0.000 0.134 0.267
Cognition 0.151 0.151 0.351 0.218
Behaviour 0.165 0.247 0.245 0.321
Cognitive Processing 0.145 0.145 0.323 0.297
Body Response 0.200 0.200 0.130 0.222
Motivation 0.266 0.185 0.423 0.230

Note. OutStrength = sum of the weights of all outgoing edges from a node; InStrength = sum of the weights of
all incoming edges to a node. Higher values indicate stronger connections.

Individuals with greater response dispersion exhibited higher network connectivity, indi-
cating that broader variability enables more nuanced psychological interconnections. By
contrast, those with narrow response distributions (i.e., excessive clustering in specific
scale regions) demonstrated lower network density, reinforcing the notion that response
flexibility enhances the structural integrity of network models. Adaptive-maladaptive
networks consistently exhibited significantly fewer floor responses across all variables
compared to maladaptive-only networks (Table 3). This indicates enhanced sensitivity
and greater response variability when adaptive processes are included in EMA assess-
ments. Chi-square tests revealed highly significant differences between groups (all p <
.001).
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Figure 6

Distribution of Data in the Two Groups Maladaptive and Adaptive-Maladaptive
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Note. Group 1 = maladaptive-only group; Group 2 = maladaptive—adaptive group. Values in Group 2 were
linearly transformed from -100-0, 0-50, and 100-100 to a unipolar 0-100 scale to match the maladaptive-only
group. The dotted lines indicate the floor range (lowest 10% of the scale).

Table 3

Comparison of Floor Effects of the Maladaptive (n = 2,070) and Maladaptive-Adaptive (n = 2,287) Group

Maladaptive Maladaptive-Adaptive

Variable Floor count Floor percent Floor count Floor percent x2 P

Behavior 513 24.8% 145 6.34% 287.05 <.001
Body Response 407 19.7% 186 8.14% 122.02 <.001
Cognition 435 21.0% 179 7.82% 155.31 <.001
Emotion 402 19.4% 151 6.60% 160.40 <.001
Motivation 379 18.3% 155 6.79% 133.09 <.001
Cognitive Processing 348 16.8% 175 7.65% 85.55 <.001

Note. Chi-square tests were used to compare groups.
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Discussion

Building on previous studies on EMA (Mink et al., 2025; Nemani et al., 2025; Yim et al.,
2020), the present study demonstrates the feasibility of incorporating both maladaptive
and adaptive processes into the collection of EMA data for the calculation of idiographic
dynamic network models. The present study advances existing research on EMA as a
methodological approach to data collection and provides a foundation for subsequent
investigations in clinical populations. Future work could specifically evaluate its applic-
ability and utility for individualized case conceptualization as the implementation in
psychotherapeutic settings is theoretically useful but still lacking (Mink et al., 2025).

The findings provide evidence that including adaptive processes enhances the rich-
ness of EMA data, used in network analysis. For example, when assessing emotion exclu-
sively on maladaptive dimensions, emotional states lacked temporal stability and associa-
tions with other psychological processes, indicating that maladaptive emotion alone may
not sufficiently capture the dynamic interplay within individuals. Furthermore, increased
richness of EMA data is reflected by greater response dispersion and increased connec-
tivity between variables in the dynamic network model. This in turn contributes to a
deeper understanding of interrelationships among psychological processes and supports
our hypothesis that density is stronger when both maladaptive and adaptive processes
are assed.

It should be noted that in the present study, network density is operationalized as the
average absolute strength of temporal (lagged) connections and thus primarily reflects
the magnitude of direct interdependencies rather than network topology or functional
optimality. When networks predominantly capture maladaptive processes, higher density
may indicate increased vulnerability, as strongly coupled systems can be more sensitive
to external perturbations and show reduced flexibility (Borsboom, 2017). However, in
the present context, increased density is primarily interpreted as reflecting enhanced
response variability and reduced floor effects due to the inclusion of adaptive dimen-
sions, which facilitates the detection and interpretation of temporal associations. Because
density is based on absolute edge weights, it does not distinguish between stabilizing
and destabilizing dynamics, underscoring the need for cautious interpretation (Fried &
Cramer, 2017).

By incorporating adaptive processes, the narrow definition of well-being as merely
the absence of suffering is challenged, allowing for a more holistic understanding of an
individual's experiences (Joseph & Wood, 2010). This aligns with the growing acceptance
of a dimensional view on psychological processes and the idea that the severity of psy-
chopathology varies along a continuous spectrum (Clark et al., 2017; van Os et al., 2009).
Practically, adding adaptive processes in EMA, broadens the perspective on processes
relevant to everyday life. In our study, motivation emerged as the central node in both
groups, supporting our hypothesis of its high impact on other variables in a dynamic
network model.
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Thus, assessing approach motivation seems to be particularly important, as it may
enhance intrinsic motivation, which mediates links between clinical symptoms and social
functioning (Yamada et al., 2010) and drives behavior aimed at fulfilling psychological
needs (Ryan & Deci, 2000).

Memory, attention, and consciousness have been proposed as crucial components of
cognitive processing that significantly influence psychological functioning and mental
health (Becker et al., 2021; Knowles et al., 2016; Phelps & Hofmann, 2019). Several
dimensions of cognitive processing, such as concrete versus abstract thinking modes
and rumination (Watkins & Moulds, 2005), as well as emotion regulation strategies like
attentional deployment (McRae & Gross, 2020), have been linked to the development
of emotional disorders. In contrast, cognitive processing styles such as decentering and
mindful attention (Bernstein et al., 2015) have been proposed as adaptive responses to
distress and are considered key targets in various psychological treatment approaches,
including the Third Wave of CBT. Given that cognitive processes are fundamental to the
mechanisms maintaining psychological problems and symptoms, it has been proposed
that personalized clinical case formulation should address not only dysfunctional cogni-
tive content (e.g., beliefs and automatic thoughts), but also dysfunctional cognitive pro-
cesses (e.g. attentional biases; Dennis-Tiwary et al., 2019). However, due to their implicit
nature, the identification of memory and attentional processes often requires substantial
support, such as guidance from a therapist and intensive self-monitoring to recognize au-
tomatic patterns (Stefana et al., 2024). Therefore, the results of the present study support
efforts to incorporate cognitive processing as a potential target for enhancing adaptive
functioning within ecological momentary assessment frameworks by showing that cog-
nitive processing has connections to other variables in a dynamic network model. In the
present study, the connections are not particularly strong compared to others. Further
research is needed to explore potential underlying mechanisms. Incorporating measures
such as reflective functioning (Fonagy et al., 2016) could reveal whether interindividual
differences in data quality are moderated by the capacity to reflect on internal states
(Fonagy et al., 2016). In general, we recommend considering motivational processes as
well as cognitive processing when designing future research.

For decades, different therapy schools used different approaches to case conceptu-
alization. While in psychodynamic therapy the assessment of central psychodynamic
constructs is crucial (Luborsky et al., 1994), the SORCK model (Kanfer & Saslow, 1965)
is an established model for case conceptualization in behavior therapy. The transdiagnos-
tic approach is gaining increasing popularity, because it pushes traditional diagnostic
boundaries and offers a deeper understanding of the structure of psychological problems
(Dalgleish et al., 2020). The findings of our study, which support a more in-depth ex-
ploration using bipolar scales, align with the broader shift to a more comprehensive
understanding of interacting psychological processes. This approach can serve as a
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fundament for case conceptualization in the context of personalized psychotherapy, an
area of growing importance (Hayes et al., 2020; Huibers et al., 2021).

Nemani et al. (2025) demonstrated that bipolar scaling reduces zero inflation, our
findings suggest that overall response variability across the entire scale plays a critical
role in determining network connectivity. Specifically, the concentration of responses
in extreme boundary regions (e.g., zero to 10, 90 to 100, -10 to 0, -100 to -90) may con-
strain network formation, limiting meaningful interconnections between psychological
variables.

Our findings extend previous research by demonstrating that the additional assess-
ment of adaptive processes can reduce floor effects which are associated with restrictions
in the possibility to capture fluctuations in symptom ratings (Mestdagh et al., 2018)
and limited variance (Simkovic & Triuble, 2019). Since values at the lower bound can-
not decrease further (e.g., Fries et al., 2014; Simkovic & Trauble, 2019), floor effects
constrain the ability to detect longitudinal changes in the lower range of the scale. By
incorporating adaptive processes into the scale, overall variability is increased, thereby
reducing constraints on the detection of interconnections among psychological variables.
Our findings suggest examining both adaptive and maladaptive dimensions to gain a
comprehensive understanding of the interplay among psychological processes.

This study has several limitations that should be acknowledged. First of all, temporal
associations and node centrality metrics derived from network analyses represent statis-
tical dependencies rather than causal effects. Therefore, conclusions about mechanisms
should be made with caution. Network analysis conceptualizes psychological phenom-
ena as systems of interacting symptoms or variables rather than manifestations of a
single latent construct (Bastiaansen et al., 2020). One the one hand, this approach allows
researchers to explore direct relationships among variables, identify central nodes, and
detect possible pathways of change, offering insights for both theory and intervention
(Bringmann et al., 2019). On the other hand, the method faces important limitations,
particularly regarding the stability and replicability of estimated networks, which may
vary with sample size, measurement error, and analytic choices (Hevey, 2018). As the ro-
bustness of the estimated networks was not systematically evaluated, the interpretation
of the findings should pay attention to this fact.

In addition, adaptive and maladaptive processes were assessed in relation to the
specific context in which the problem typically arises. This approach aligns with research
showing coping effectiveness depends strongly on context (Cheng, 2001; Cole et al., 1994;
Gross, 1998, Kalokerinos et al., 2017). However, this context-specific focus also limits the
generalizability of our findings. Bonanno (2021) argues that psychological flexibility -
the ability to select the most appropriate coping strategy based on situational demands -
is a key factor in successfully coping with stressful events. This perspective may be espe-
cially relevant for EMA, where focusing on flexibility over rigid maladaptive—adaptive
distinctions could offer more nuanced insights.
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Furthermore, the sample primarily consisted of female university students, resulting
in both a gender imbalance and limited demographic diversity.

Additionally, the relatively small sample size (N = 45), although comparable to fea-
sibility samples in EMA research, may limit statistical power to detect subtle group
differences in multilevel vector autoregressive modeling. Future research should aim to
replicate these findings in larger samples, with a more balanced gender distribution and
diverse educational backgrounds.

Another limitation concerns the method of participant recruitment: individuals vol-
unteered to participate and were given the opportunity to engage in smartphone-based
self observation which may have introduced a bias, as participants were likely already in-
terested in using ecological momentary assessment (EMA) tools which may not represent
clinical populations.

Furthermore, an important limitation of the study is the reliance on self-report meas-
ures, which may be influenced by social desirability or lack of awareness.

Additionally, given the relatively young and tech-savvy nature of the sample, the
ease of smartphone use observed in this study may not be representative of other
populations, potentially limiting the applicability of these findings to broader groups. A
further limitation is the lack of procedures to identify or address careless responding in
EMA, which may add noise and reduce the accuracy and interpretability of the dynamic
network models.

Another limitation is the uncertainty associated with centrality estimates derived
from mIVAR models. The complexity of multilevel temporal modeling combined with
our relatively small sample size and the variability inherent in EMA data contribute
to potential imprecision. As a result, while motivation appeared as a central node, the
robustness of this finding remains uncertain. Future research employing bootstrap-based
stability analyses is needed to strengthen conclusions about key intervention targets.

Moreover, as our sample consisted of non-clinical university students, reduced floor
effects may partly reflect lower baseline symptom severity and greater variability in
adaptive functioning in this population. Replication in clinical samples is needed to
determine whether including adaptive processes in EMA vyields the same benefits under
higher symptom burden and lower functioning.

Finally, the use of different scale formats: zero to 100 in the maladaptive group
and -100 to +100 in the maladaptive—adaptive group is another limitation. Although
responses were linearly rescaled for comparability, the interpretation of the anchors and
the understanding of the midpoint of the scale, which may not consistently reflect a true
“neutral” state, may vary. This interpretative variability could introduce noise or bias in
the data, potentially affecting the observed differences between the two groups. Future
studies should standardize formats to rule out this source of bias.
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Abstract

Background: Prolonged Grief Disorder (PGD) was included in the DSM-5-TR and ICD-11. The
Traumatic Grief Inventory Self-Report Plus (TGI-SR+) is a self-report measure to assess PGD
symptoms in accordance with both classification systems. It has been translated into various
languages and validated across different contexts.

Objective: Evaluating the psychometric properties of the Ukrainian TGI-SR+.

Method: Participants were Ukrainian adults who had lost a loved one at least 6 months ago. One
hundred ninety-eight participants completed the TGI-SR+ and measures assessing posttraumatic
stress and depression. We examined the factor structure, internal consistency, convergent validity,
and known-groups validity of the TGI-SR+. Moreover, rates of probable PGD caseness were
calculated, and provisional cut-off scores were determined based on Receiver Operating
Characteristic (ROC) analyses.

Results: The one-factor model showed an acceptable fit for DSM-5-TR, but not for ICD-11 PGD
symptoms. While some of the factor loadings were low for both criteria sets, the items
demonstrated good internal consistency. Convergent validity was supported by strong associations
between symptom levels of DSM-5-TR and ICD-11 PGD and posttraumatic stress and depression
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severity scores. Known-groups validity was partially supported by DSM-5-TR and ICD-11 PGD
severity being related to both cause of death and kinship to the deceased. The provisional cut-off
score for detecting both probable DSM-5-TR and ICD-11 PGD caseness, when summing all TGI-
SR +items, was = 75.

Conclusion: The psychometric properties of the Ukrainian TGI-SR+ were mixed. However,
pending further research in different and larger samples of Ukrainian bereaved people, this
instrument can be used to assess PGD severity in Ukrainians.

Keywords

grief, war, loss, assessment, Russian invasion, bereavement

Highlights

« Prolonged grief symptoms were prevalent among Ukrainians and strongly correlated
with posttraumatic stress and depressive symptoms.

« Losses due to violent or unexpected causes were associated with more severe and
persistent prolonged grief symptoms than natural losses.

« Provisional cut-off scores were identified to screen for probably prolonged grief
disorder among bereaved Ukrainians.

The death of a loved one is a potentially stressful life event that can have a substantial
negative effect on the mental health of those left behind (Seiler et al., 2020). Most individ-
uals can adjust to the loss (Nielsen et al., 2019), but about 3-5% experience persistent grief
symptoms after losing someone to a natural cause (Rosner et al., 2021; Treml, Linde, et
al., 2024), and this rate is four times higher in cases of unexpected losses (e.g., accidents)
(Doering et al., 2022).

The definition of pathological grief has generated discussion among experts (Eisma,
2023; Eisma et al., 2022; Haneveld et al., 2022; Lenferink et al., 2021; Prigerson et
al., 2024). The fifth edition of the Diagnostic and Statistical Manual of Mental Disor-
ders (DSM-5) included Persistent Complex Bereavement Disorder (PCBD) (American
Psychiatric Association [APA], 2013) and was replaced by Prolonged Grief Disorder
(PGD) in the text revision of the DSM-5 (i.e., DSM-5-TR; APA, 2022). According to the
DSM-5-TR, PGD encompasses two separation distress symptoms (i.e., intense yearning
or longing for, and preoccupation with thoughts or memories of, the deceased person),
and eight accompanying symptoms (e.g., identity disruption, intense emotional pain, and
emotional numbness; APA, 2022). DSM-5-TR PGD can be diagnosed one year after the
loss for adults and six months for children, when the bereaved person experiences at
least one separation distress symptom and three or more accompanying symptoms daily
for at least a month, exceeding social, cultural, or religious norms and causing significant
distress or impairment in daily activities.
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PGD has also been included in the 11th edition of the International Classification
of Diseases (ICD-11; World Health Organization [WHO], 2025). Diagnostic criteria in
ICD-11 differ slightly from those in DSM-5-TR in terms of the number and content of
symptoms. ICD-11 PGD has two separation distress symptoms and ten accompanying
symptoms (e.g., sadness, guilt, anger, and denial) and can be diagnosed six months after
the loss for both adults and children, when the bereaved person experiences at least one
separation distress symptom and one accompanying symptom daily for at least a month,
causing functional impairment.

Several instruments have been created to assess PGD levels according to the DSM-5-
TR (e.g., Prolonged Grief Disorder-13 — Revised, Prigerson et al., 2021) and ICD-11
diagnostic criteria sets (e.g., International Prolonged Grief Disorder Scale, Killikelly et
al., 2020), separately. However, assessing DSM-5-TR and ICD-11 PGD symptoms simul-
taneously using one measurement tool, such as the Traumatic Grief Inventory-Self
Report Plus (TGI-SR+; Lenferink et al., 2022), has several advantages. The TGI-SR+
has been translated into more than 15 different languages and is freely accessible on
the Open Science Framework, facilitating cross-national assessment of PGD severity
(see https://osf.io/rqn5k/), while mitigating barriers to comparing results across cultures
(Comtesse et al., 2024).

The Dutch TGI-SR+ has been validated in distinct samples of people bereaved by
various causes and people bereaved by traffic accidents. In both samples, the TGISR+
demonstrated robust psychometric properties, as indicated by good construct validity, in-
ternal consistency, temporal stability, convergent and known-groups validity (Lenferink
et al., 2022). These findings have been replicated with the French TGI-SR+ with young
adults (Kokou-Kpolou et al., 2022), the Swedish TGI-SR+ in bereaved parents (Lenferink,
Van Dijk, et al., 2024), the Norwegian TGI-SR+ in people whose child or sibling died
unexpectedly or violently (Lenferink, Johnsen, et al., 2024), and the Chinese TGI-SR+ in
adults bereaved due to COVID-19 (Tang et al., 2024). However, validation remains largely
concentrated in Western Europe. Expanding the psychometric evaluation to non-Western
countries is critical, particularly in regions with high mortality rates and armed conflicts,
where the risk for PGD is elevated (Kokou-Kpolou et al., 2020).

A reliable and valid screening tool for PGD is crucial for identifying people who
may need professional support. The present study evaluated the psychometric properties
of the Ukrainian TGI-SR+ to assess DSM-5-TR and ICD-11 based PGD symptoms. The
Russian invasion resulted in one of Europe's largest forced displacement crises, affecting
more than 44 million Ukrainians (Shevlin et al., 2022), with over 100,000 refugees in the
Netherlands (Government of the Netherlands, 2024). Forced refugees have a high risk
of developing mental health conditions, such as posttraumatic stress disorder (PTSD),
depression, and anxiety (Charlson et al., 2019; Steel et al., 2009). PGD has also been
observed in displaced populations (Bryant et al., 2020) and may be commonplace among
Ukrainians (Killikelly et al., 2024; Shevlin et al., 2022).
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To psychometrically evaluate the Ukrainian TGI-SR+, we evaluated the factor struc-
ture of both DSM-5-TR PGD and ICD-11 PGD. Based on prior research (Kokou-Kpolou et
al., 2022; Lenferink et al., 2022; Lenferink, Johnsen, et al., 2024), we expected the one-fac-
tor model to fit the data best for both DSM-5-TR PGD and ICD-11 PGD. Moreover, we
expected to find high internal consistency (Kokou-Kpolou et al., 2022; Lenferink et al.,
2022; Lenferink, Van Dijk, et al., 2024; Tang et al., 2024).

To demonstrate convergent validity, we examined to what extent DSM-5-TR PGD
and ICD-11 PGD levels are associated with PTSD and depression levels, expecting to
find strong positive correlations between these constructs (cf. Boelen, 2021; Eisma et al.,
2019; Kokou-Kpolou, 2021; Lenferink et al., 2022; Maccallum & Bryant, 2018; Schaal et al.,
2012). Regarding known-groups validity, we hypothesized that people self-identified as
women (vs. men) and those who lost a parent, partner, or child (vs. a more distant close
person) would report higher DSM-5-TR and ICD-11 PGD levels. Also, we expected that
losses due to an unnatural cause (e.g., homicide, accident, suicide) would be associated
with higher DSM-5-TR and ICD-11 PGD levels than losses due to a natural cause (e.g.,
old age, chronic illness) and that time since loss would be negatively associated with
these PGD levels (Buur et al., 2024; Doering et al., 2022). Lastly, we determined cut-off
scores to distinguish between people who meet the criteria for probable DSM-5-TR PGD
and ICD-11 PGD caseness and those who do not.

Material and Method

Participants and Procedures

Data were collected online from Ukrainian adults (= 18 years) who had lost a loved one
at least six months earlier (for recruitment strategies and procedures, see Supplementary
Material A).

In total, 430 individuals started the survey. We excluded responses from people whose
loved one had died less than six months before completing the survey (n = 140), who did
not complete all three main instruments (TGI-SR+, PCL-5, and PHQ-9; n = 81), who were
minors, duplicate entries, or test responses (n = 7), and who provided ambiguous answers
regarding the cause of death (e.g., going different ways; n = 4). The final sample included
198 participants.

Measures

Sociodemographic and Loss-Related Characteristics

The following sociodemographic and loss-related characteristics were assessed: gender
(1 = man, 2 = woman, 3 = other), age (in years), whether the participant fled their home
due to war (1 = no, 2 = yes, I fled my house and live somewhere else in Ukraine, and 3 =
yes, now I live in a different country), date of death of their deceased loved one, cause
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of death (1 = physical illness, 2 = accident, 3 = suicide, 4 = murder or manslaughter not
related to war, 5 = killed in action/combat, 6 = disappearance, 7 = other), and kinship (1 =
partner, 2 = child, 3 = parent, 4 = sibling, 5 = grandparent, 6 = grandchild, 7 = friend, and
8 = other).

Traumatic Grief Inventory-Self-Report Plus (TGI-SR+)

The TGI-SR+ is a 22-item extended version of the original TGI-SR (Boelen & Smid, 2017)
designed to assess PGD severity as defined in the DSM-5-TR and ICD-11 (Lenferink et al.,
2022). Participants rated each item from 1 (never) to 5 (always) to indicate the extent to
which they experienced a symptom during the past month (e.g., I avoided places, objects,
or thoughts that reminded me that the person I have lost has died). For information
about the translation, see Supplementary Material B.

Posttraumatic Stress Disorder Checklist (PCL-5) 6-Item Short Form

PTSD severity was assessed using a six-item ICD-11 subset of the PCL-5 (Items 2, 3,
6,7, 17, and 18; Heeke et al., 2022; Weathers et al., 2013). Participants rated symptom
presence in the preceding month on a 5-point scale with anchors 1 (not at all) and
5 (extremely), with total scores ranging from 6 to 30. The scores were dichotomized
such that Scores 1 - 2 indicated symptom absence, while scores > 3 denoted symptom
presence (Heeke et al., 2022). Probable caseness required the endorsement of all items.
The 6-item PCL-5 has good psychometric properties (Heeke et al., 2022). The wording
of items was changed to refer to the loss instead of the stressful event (e.g., In the
past month, how much were you bothered by avoiding external reminders of the death
of your loved one (for example, people, places, conversations, activities, objects, or situa-
tions)?). We used the items from the Ukrainian version of PCL-5, which has satisfactory
psychometric properties (Johnson et al., 2022; Roberts et al., 2019; Ukrainian translation:
International Trauma Consortium, n.d.). In this present study, the 6-item PCL-5 showed
acceptable internal consistency (o = .76).

Patient Health Questionnaire - 9 (PHQ-9)

The PHQ-9 consists of nine items used to assess depression severity in the last two
weeks (e.g., feeling down, depressed, or hopeless; Kroenke et al., 2001). Each item was
rated from 0 (not at all) to 3 (almost every day). A total depression score was calculated
by summing all items (range: 0-27). A total score > 10 indicates probable caseness

of depression (Gilbody et al., 2007; Kroenke et al., 2001). For this study, the validated
Ukrainian translation of the PHQ-9 was used (Hyland et al., 2023; Riad et al., 2022;
Ukrainian translation: International Trauma Consortium, n.d.). Internal consistency in
the present sample was good (o = .86).
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Statistical Analysis

Confirmatory factor analyses (CFAs) were performed using Mplus 7.4 (Muthén &
Muthén, 1998). The remaining analyses were performed using IBM SPSS, version 28.0
(IBM Corporation, 2017).

Factor Structure of DSM-5-TR and ICD-11-Based PGD Symptoms

Kurtosis and skewness values were examined. Kurtosis values < 10 and skewness values
< 3 are indicative of a univariate normal distribution of item scores (Kline, 2011). All
kurtosis and skewness values were < 2; consequently, the default maximum likelihood
estimator was used. There were no missing data on PGD items.

CFAs were performed to evaluate the factor structure of DSM-5-TR PGD and ICD-11
based PGD symptoms. First, a one-factor model was evaluated for DSM-5-TR PGD and
ICD-11 PGD, separately. Second, following prior research (Kokou-Kpolou et al., 2022;
Lenferink et al., 2022; Lenferink, Johnsen, et al., 2024; Lenferink, Van Dijk, et al., 2024;
Tang et al., 2024), a two-factor model was evaluated. In the two-factor model, the two
items representing separation distress (i.e., the yearning and preoccupation items) load
on one factor, while the items representing accessory symptoms load on a second factor.

Model fit was evaluated using the Comparative Fit Index (CFI) and Tucker-Lewis
Index (TLI), where values > .95 indicate excellent fit and > .90 acceptable fit. The
root-mean-square error of approximation (RMSEA) and standardized root mean square
residual (SRMR) were also evaluated, with values < .05 indicating excellent fit and < .10
indicating acceptable fit (Kline, 2011). In addition, the lower the Akaike information cri-
terion (AIC) and Bayesian information criterion (BIC), the better the fit. Factor loadings
below 0.6 are considered low.

Internal Consistency

Reliability of the DSM-5-TR PGD and ICD-11 PGD items was evaluated using McDo-
nald’s Omega (w). Values of w > 0.70 indicate acceptable internal consistency (Hayes &
Coutts, 2020; Trizano-Hermosilla & Alvarado, 2016).

Convergent Validity

To examine the convergent validity of the TGI-SR+, correlation analyses were performed.
Based on Kolmogorov-Smirnov normality tests, summed scores on the items represent-
ing the DSM-5-TR PGD and ICD-11 PGD symptoms were non-normally distributed (i.e.,
p < .05). Spearman’s Rho correlations were calculated to examine associations between
DSM-5-TR PGD and ICD-11 PGD total scores and PTSD and depression total scores.
Correlations < 0.29 were considered weak, between 0.30 and 0.49 moderate, and = 0.50
strong (Cohen, 1988).
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Known-Groups Validity

Mann-Whitney U tests were carried out to examine whether DSM-5-TR PGD and ICD-11
PGD total scores differed as a function of gender cause of death (dichotomized into
unnatural cause of death (i.e., accident, suicide, killed in combat, disappearance) and
natural cause of death [i.e., physical illness, old age, died at birth, etc.]), and kinship
(dichotomized into nuclear family member [i.e., child, partner, parent| and other).

Moreover, it was examined whether the time since loss (in months) was related to
PGD total scores, using Spearman’s Rho correlations.

Rate of Probable PGD Caseness Using Diagnostic Scoring Rules

A participant qualified for probable DSM-5-TR PGD caseness when endorsing at least
one of the two Criterion B (i.e., separation distress) symptoms (Items 1 and 3), three

or more of the eight Criterion C (i.e., cognitive, emotional, and behavioral) symptoms
(Items 6, 9, 10, 11, 19, 21, and the highest score indicated on items 2 and 8'), and item 13,
representing Criterion D (i.e., functional impairment; APA, 2022).

A participant qualified for probable ICD-11 PGD caseness when endorsing at least
one of the two criterion B symptoms (Items 1 and 3), at least one of the 10 criterion C
symptoms (Items 2, 5, 8, 9, 10, 16, 19, 20, 21, and 22), and item 13, representing Criterion
D (i.e., functional impairment; World Health Organization, 2025). Items were considered
“endorsed” when scored at least 3.

Optimal Cut-Off Scores

By performing receiver operating characteristic (ROC) analyses, we determined the opti-
mal cut-off scores to identify probable DSM-5-TR and ICD-11 PGD cases. Specifically,
we examined optimal cut-off scores based on (1) the total score of all 22 TGI-SR+ items
(range: 22-110), (2) the total score of all DSM-5-TR based PGD items, excluding the
functional impairment item (range: 10-50), and (3) the total score of all ICD-11 based
PGD items, excluding the functional impairment item (range: 12-60).

A ROC was plotted with the true positive ratio (i.e., sensitivity) as a function of the
false positive ratio (i.e., 1 — specificity) for each possible total score. Area Under the
Curve (AUC) values = 0.90 indicate that the score has excellent accuracy in distinguish-
ing probable “cases” from “non-cases” (Ferraris, 2019). In addition, the Youden index (i.e.,
sensitivity index — [1 - specificity index]) was calculated. Values between 0.90 and 1
are excellent and indicate high diagnostic accuracy (Schisterman et al., 2005), between
0.80 and 0.90 are considered good, and between 0.70 and 0.80 are fair. When values
< .70, this indicates a poor accuracy in distinguishing probable caseness from probable
non-caseness (Ferraris, 2019).

1) One symptom, emotional pain, of criterion C (i.e., C4) is represented by two items (2 and 8).
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Results

Sample Characteristics

The characteristics of the sample are shown in Table 1. Nine out of 10 participants
self-identified as women. On average, participants were 36 years old (SD = 8.79). Approx-
imately three out of 10 participants fled from Ukraine to another country due to the war
with Russia. Most participants lost their loved one due to a physical illness, followed by
being killed in action/combat, or an accident. A majority of participants reported that
they had lost a nuclear family member. On average, the loss took place around four years
ago. About one out of 10 people met the criteria for probable PTSD, and six out of 10
people met the criteria for probable depression.

Factor Structure of DSM-5-TR and ICD-11 PGD Items

For DSM-5-TR PGD, both the one- and two-factor models showed acceptable fit, as indi-
cated by the CFI, TLI, RMSEA, and SRMR values (see Table 2). However, the two-factor
model did not fit significantly better than the one-factor model (Ax? (Adf) = 2.36 (1), p
< .20) and, accordingly, the one-factor and two-factor models had similar AIC and BIC
values. The one-factor model was therefore selected as the optimal model (see Table 3
for the standardized factor loadings), despite very low factor loadings for the items “I
had intrusive thoughts or images related to the person who died” and “I avoided places,
objects, or thoughts that reminded me that the person I lost has died”.

For ICD-11 PGD, none of the fit indices indicated an acceptable fit for the one-factor
or the two-factor model, except for the SRMR values (see Table 2). When comparing
the fit of the two-factor model to the one-factor model, there was no significant improve-
ment in fit (Ay? (Adf) = 2.39 (1), p < .20), and AIC and BIC values of both models were
similar. Table 3 shows the factor loadings of the one-factor model. Again, some of the
factor loadings were very low, with the lowest loadings for the following two items: “I
had intrusive thoughts or images related to the person who died” and “I put an intense
blame on others because of his/her death”.

Internal Consistency

The DSM-5-TR PGD items and the ICD-11 PGD items displayed acceptable internal
consistency (both ® = .86).

Convergent Validity

As expected, significant, positive, and strong associations were found between DSM-5-TR
PGD levels and PTSD (p = .54, p < .001) and depression levels (p = .50, p < .001).
Significant, positive, and strong associations were also found between ICD-11 PGD levels
and PTSD (p = .53, p < .001) and depression levels (p = .51, p < .001).
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Table 1

Characteristics of the Sample (N = 198)

Variable

n (%) or M (SD) & range

Gender (n, %)
Male
Female
Other

7(3.5)
184 (92.9)
7(3.5)

Age (in years; M, SD, range)

36.23 (8.79); 19 - 59

Fled home due to war (n, %)

No 111 (56.1)
Yes, inside Ukraine 28 (14.1)
Yes, to another country 59 (29.8)
Cause of death (n, %)
Physical illness (e.g., cancer, cardiovascular disease, died at birth) 116 (58.6)
Accident (e.g., traffic accident, drowning, poisoning) 19 (9.6)
Suicide 10 (5.1)
Murder or manslaughter not related to war 3(1.5)
Killed in action/combat 37 (18.7)
Disappearance 4(2.0)
Other 9 (4.5)
Kinship, the deceased was the participant’s ... (n, %)
Partner (husband, wife, boyfriend, girlfriend) 42 (21.2)
Child 26 (13.1)
Parent 73 (36.9)
Sibling 17 (8.6)
Grandparent 18 (9.1)
Friend(s) 12 (6.1)
Other 10 (5.1)

Time since the loss (in months; M, SD, range)

45.85 (58.50); 6 — 422

Psychological Outcomes (M, SD, range)
DSM-5-TR PGD levels (TGI-SR+)
ICD-11 PGD levels (TGI-SR+)

PTSD levels (PCL-5)
Depression levels (PHQ-9)

32.48 (7.85); 13 — 49
40.12 (8.67); 15 - 58
14.27 (4.77); 6 - 26
11.30 (6.09); 0 — 25

Note. DSM-5-TR = 5th text revised edition of the Diagnostic and Statistical Manual of Mental Disorders;
ICD-11 = 11th edition of the International Classification of Diseases; PCL-5 = Posttraumatic stress disorder
Checklist for DSM-5; PGD = Prolonged Grief Disorder; PHQ-9 = Patient Health Questionnaire 9; PTSD =
posttraumatic stress disorder; TGI-SR + = Traumatic Grief Inventory — Self Report Plus.
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Table 2

Fit Indices of the Confirmatory Factor Analyses (N = 198)

RMSEA

Model )(2 df CFI TLI [90% CI] SRMR AIC BIC
DSM-5-TR PGD

One-factor 92.36 35 .93 91 .09 [.07, .11] .05 5538.97 5637.62

Two-factor 90.00 34 .93 91 .09 [.07, .11] .05 5538.61 5640.54
ICD - 11 PGD

One-factor 169.06 54 .87 .84 .10 [.09, .12] .06 6680.38 6798.76

Two-factor 166.67 53 .87 .84 .10 [.09, .12] .06 6679.99 6801.65

Note. AIC = Akaike Information Criterion; BIC = Bayesian Information Criterion; CFI = Comparative Fit Index;
CI = Confidence Interval; DSM-5-TR = Diagnostic and Statistical Manual of Mental Disorders 5 Text-Revision;
ICD-11 = the 11th edition of the International Classification of Diseases; PGD = Prolonged Grief Disorder;
RMSEA = Root Mean Square Error of Approximation; SRMR = Standardized Root Mean Square Residual; TLI =
Tucker Lewis Index.

Known-Groups Validity

As expected, participants who lost a nuclear family member reported more severe
DSM-5-TR PGD symptoms than those who lost another loved one (U= 3293.5, p =
.047). Kinship was unrelated to ICD-11 PGD severity (U = 3383.0, p = .081). Moreover,
participants who lost someone due to an unnatural cause reported higher symptoms of
DSM-5-TR PGD (U = 3072.5, p <.001) and ICD-11 PGD (U = 3057.5, p <.001) than those
who lost someone due to a natural cause.

Time since loss was significantly and negatively associated with the severity of
DSM-5-TR PGD (p = -.162, p = .02) and trended toward being significantly associated
with ICD-11 PGD severity (p = -.133, p = .06). Due to the overrepresentation of women,
we were unable to examine gender differences.

Rates of Probable PGD Caseness

Seventy-five participants (37.9%) met criteria for probable DSM-5-TR PGD caseness,
whereas 80 (40.4%) met criteria for probable ICD-11 PGD caseness.

Optimal Cut-Off Scores

When summing all 22-item TGI-SR+, the optimal cut-off score indicative of probable
DSM-5-TR PGD caseness was > 75 (AUC = 0.921, 95% CI: 0.884-0.957). The Youden's
index suggested poor diagnostic accuracy (J = 0.65). With this cut-off score, 78% of prob-
able cases were correctly identified as DSM-5-TR PGD cases, and 13% were incorrectly
identified. When summing the 10 DSM-5-TR PGD items (range between 10-50), the
optimal cut-off score indicative of probable DSM-5-TR PGD caseness was = 34 (AUC =
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0.919, 95% CI: 0.882-0.955). With this cut-off score, 85% of probable cases were correctly
identified as a DSM-5-TR PGD case, and 17% were incorrectly identified. The Youden's
index suggested poor diagnostic accuracy (J = 0.68).

Table 3

Standardized Factor Loadings One-Factor Model for DSM-5-TR and ICD-11 PGD (N = 198)

Variable Est. SE

1 factor DSM-5-TR PGD

I found myself longing or yearning for the person who died. 596 .050
I had intrusive thoughts or images related to the person who died. 123 .073
It felt as if a part of me has died along with the deceased 776 .032
It felt unreal that he/she is dead 558 .053
I avoided places, objects, or thoughts that reminded me that the person I lost has died 229 .068
I experienced intense emotional pain, sadness, or pangs of grief/I felt bitterness or anger related to his/her death. .670 .043
I felt that that moving on (e.g., making new friends, pursuing new interests) was difficult for me. 765 .034
I felt emotionally numb. 726 .038
I felt that life is unfulfilling or meaningless without him/her. .880 .022
I felt alone or detached from other individuals. 725 .038

1 factor ICD-11 PGD

I found myself longing or yearning for the person who died. 677 044
I had intrusive thoughts or images related to the person who died. .096 .075
I experienced intense emotional pain, sadness, or pangs of grief. 760 .035
I had negative thoughts about myself in relation to the loss (e.g., thoughts about self-blame). 472 .060
I felt bitterness or anger related to his/her death. 533 .055
It felt unreal that he/she is dead 621 .048
I put an intense blame on others because of his/her death 305 .069
I had trouble accepting the loss. 709 041
It felt as if a part of me has died along with the deceased 741 037
I had difficulties experiencing positive feelings 698 042
I felt emotionally numb. 687 .043
I felt that moving on (e.g., making new friends, pursuing new interests) was difficult for me. 697 042

Note. DSM-5-TR = Diagnostic and Statistical Manual of Mental Disorders 5 Text-Revision; ICD-11 = the 11th
edition of the International Classification of Diseases; PGD = Prolonged Grief Disorder.

For ICD-11 PGD, when summing all 22 items, the optimal cut-off score was also = 75
(AUC = 0.905, 95% CI: 0.865-0.945). The Youden's index was fair (J = 0.71) and 83% of
probable cases were correctly identified as ICD-11 PGD cases, whereas 12% were incor-
rectly identified. When summing the 12 ICD-11 PGD items (range 12-60), the optimal
cut-off score was = 44 (AUC = 0.875, 95% CI: 0.826-0.924); 76% of probable cases were
correctly identified as an ICD-11 case, and 15% were incorrectly identified. The Youden's
index again suggested poor diagnostic accuracy (J = 0.61)
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Discussion

This cross-sectional study evaluated the psychometric properties of the Ukrainian TGI-
SR+ to assess PGD according to the DSM-5-TR and ICD-11, among 198 bereaved Ukraini-
ans.

We assessed the factor structure according to both the DSM-5-TR and ICD-11 diag-
nostic criteria set. We found that, as expected, the one-factor model showed adequate fit
for the DSM-5-TR PGD items. A poor model fit was found for the ICD-11 PGD items.
Notably, for both one-factor DSM-5-TR and ICD-11 PGD models, we found that some
items had low factor loadings (e.g., Items 6, 8, 16, and 19, 20), indicating weak inter-item
correlations. More specifically, Item 1, “T had intrusive thoughts or images related to the
person who died”, had the lowest factor loading in both models. This result stands in
contrast to prior research, which had shown that this item has strong factor loadings.
(Cherblanc et al., 2026; Lenferink, Johnsen, et al., 2024; Treml, Schmidt, et al., 2024).

One explanation could be related to the challenge of translating the content of the item
into Ukrainian with a clear and unambiguous meaning, which is a common challenge
in cross-cultural studies (Cruchinho et al., 2024). These items should be re-translated
and reassessed in future research. In addition, the reductionist and stigmatizing culture
of how mental health is often viewed among Ukrainians (Frankova et al., 2024) may
also play a role in the interpretation of the items by participants and the potential
incomprehensibility of the terminology used.

Concerning the poor model fit for the ICD-11 PGD, the items reflecting self-blame
and blaming others showed relatively low factor loadings, mirroring previous findings
(see Lenferink, Johnsen, et al., 2024; Lenferink, Van Dijk, et al., 2024). This suggests that
these items may not align well with the core symptoms of PGD and may contribute to
the poor factor structure and overall fit of the ICD-11 model in this study.

Notably, we found acceptable internal consistency for both the DSM-5-TR PGD and
ICD-11 PGD items, consistent with previous research (Lenferink et al., 2022; Lenferink,
Van Dijk, et al., 2024). Furthermore, the convergent validity was further evidenced by
strong positive correlations with measures of PTSD and depression, aligning with the
literature (Eisma et al., 2019; Fernandez-Alcantara et al., 2025; Kokou-Kpolou, 2021;
Kokou-Kpolou et al., 2022; Lenferink, Johnsen, et al., 2024).

Regarding known-groups validity, individuals who lost a close relative or experienced
a more recent loss reported higher DSM-5-TR, but not ICD-11, PGD scores. In addition,
those who experienced an unnatural loss (e.g., due to an accident) reported higher
DSM-5-TR and ICD-11 PGD levels than those who experienced a natural loss. These
findings accord with prior evidence that a close relationship to the deceased, a more
recent loss, and the unnatural death of a loved one are risk factors for PGD (Buur et al.,
2024). There was no significant association between ICD-11 PGD and kinship nor time
since loss, which might be related to the poor factor structure of the ICD-11 PGD items.
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The association between time since loss and PGD severity was almost similar for
DSM-5-TR and ICD-11, with the latter showing a marginally significant effect (Pritschet
et al., 2016), suggesting that the lack of significance may be due to limited statistical
power. This could explain why we did find significant differences in ICD-11 PGD levels
regarding kinship.

The cut-off scores for probable PGD were = 34 for DSM-5-TR PGD (when summing
the 10 items) and > 44 for ICD-11 PGD (when summing the 12 items). These cut-off
scores are similar to those found in prior research among Dutch, Chinese, German, and
Swedish bereaved people, which ranged from 32 to 34 and from 39 to 44, respectively
(Lenferink et al., 2022; Lenferink, Van Dijk, et al., 2024; Tang et al., 2024; Treml, Schmidt,
et al., 2024). When summing all 22 TGI-SR+ items, the optimal cut-off score for deter-
mining probable DSM-5-TR and ICD-11 PGD caseness was = 75. These findings also
align with the cut-off scores found in prior research, which varied from 65 to 71 for
DSM-5-TR PGD and from 60 to 75 for ICD-11 PGD (Lenferink, Johnsen, et al., 2024;
Lenferink, Van Dijk, et al., 2024). These differences in cut-off scores across studies may
partly be explained by differences in the accuracy of determining them. In our sample,
we obtained poor Youden's indices, indicating low precision in differentiating between
bereaved people with and without probable PGD, which is likely due to the combination
of our relatively small sample and low factor loadings for some of the items.

When interpreting the results, it is important to consider several limitations. First,
the sample was predominantly female; while this is common among bereavement-related
research (Eisma & Stroebe, 2021; Kokou-Kpolou et al., 2022; Lenferink et al., 2022), this
overrepresentation prevented gender-based comparisons. Notably, in this particular case,
the lack of men participating could reflect the ongoing Russian invasion of Ukraine, as
data collection coincided with military mobilization. Related to this, some participants
recently fled their country or may have been exposed to war-related stressors, which
may have affected the results. The underrepresentation of men may also stem from
cultural factors, Ukrainian men are generally (even) less open about their emotional state
than men from Western countries (Plan International, 2025).

Second, due to the cross-sectional design of the present study, it was impossible
to assess the test-retest reliability and predictive validity of the TGI-SR+. Longitudinal
research is necessary to evaluate these crucial psychometric properties. Third, while the
TGI-SR+ is a valuable tool to assess PGD severity, it is essential to corroborate self-repor-
ted symptoms with clinician-administered diagnostic interviews. Future research should
employ validated clinical interviews to accurately assess the prevalence of PGD and more
reliable cut-off scores. In the present study, ROC analyses were conducted using the self-
report data, as no independent diagnostic interviews were available at the time of data
collection. While this is common practice in studies evaluating assessment instruments
for PGD (Fernandez-Alcantara et al., 2025; Kokou-Kpolou et al., 2020; Lenferink, Johnsen,
et al., 2024; Lenferink, Van Dijk, et al., 2024; Treml, Schmidt, et al., 2024), the cut-off
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scores derived from these analyses should be considered provisional, intended to provide
clinicians with a rapid impression of potential PGD caseness, and should never replace a
thorough clinical evaluation.

Additionally, while this study examined convergent validity by correlating PGD
scores with PTSD and depression, divergent validity was not assessed. Although our
CFA suggested a potential two-factor pattern for PGD items, the construct validity of
each factor was not formally evaluated. Given the high correlation between the two
factors, we did not expect significant differences in their construct validity. Therefore, we
did not conduct a separate evaluation of the construct validity for each factor.

To conclude, we found mixed results regarding the psychometric properties of the
Ukrainian TGI-SR+. The poor factor loadings of some items need further examination to
improve the scale’s validity. Despite this, the instrument offers the possibility to assess
PGD severity, a priority given the psychological impact of the ongoing war.
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Abstract

Background: Mirror exposure represents a common component in treatment of body dysmorphic
disorder (BDD). However, the benefits of repeated mirror exposure have not been investigated as a
standalone intervention for BDD. This study aimed to examine the cognitive and affective response
to mirror exposure in individuals with high and low levels of body dysmorphic symptoms.
Method: Fifty women participated in two guided full-body mirror exposures (approx. 32 minutes
each). Participants were divided into two groups based on the severity of their BDD symptoms.
Twenty-three participants reported elevated, not primarily weight related, body dysmorphic
symptoms. Body satisfaction and affective responses were assessed before and after the exposure,
affective responses were further assessed during the exposure. Post-event processing related to the
experience was rated the day afterwards.

Results: Participants with body dysmorphic symptoms reported lower state body satisfaction and
higher shame in both sessions, sadness was elevated in the first session only. State body
satisfaction dropped from pre to post exposure but improved from the first to the second session.
Negative affects did not decrease within but between the two sessions. Post-event processing after
the first exposure predicted negative affect at the beginning of the second session.

Conclusion: The results support a positive effect of repeated mirror exposure across sessions,
without improvement within the session. They point towards the detrimental role of mental post-

processing.
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Keywords

body dysmorphic disorder, body image exposure, body satisfaction, shame, post-event processing

Highlights

» Examining the effect of repeated mirror exposure in BDD-symptomatic women.

« State body satisfaction improves between sessions, but is impaired post exposure.
+ Women with BDD symptoms experienced more pronounced feelings of shame.

« Negative affects and post-event-processing improved across sessions.

Body Dysmorphic Disorder (BDD) is characterized by excessive preoccupation with one
or more subjective flaws in appearance and associated distress or impairment in daily
life (American Psychiatric Association, 2013). According to cognitive-behavioral BDD
models (Veale & Neziroglu, 2010; Wilhelm et al., 2013) and experimental studies (Barnier
& Collison, 2019; Kollei & Martin, 2014; Waldorf et al., 2019), looking into a mirror elicits
dysfunctional processing of one’s own appearance. As in other body image disorders,
mirror checking and mirror avoidance are common safety behaviors in BDD (Naumann
et al., 2022). Mirror checking serves as a behavioral response to uncertainty about
appearance and is motivated by the hope to be less dissatisfied with the appearance, at
the same time it increases selective attention to the disliked body part(s) (Veale & Riley,
2001). Additionally, it is not uncommon for those affected to also avoid, either completely
or partially, situations in which they are confronted with their own appearance and thus
with the associated aversive feelings. This also strengthens dysfunctional processing of
the self and thus selective attention (Veale & Neziroglu, 2010). Selective attention in BDD
refers to threatening stimuli associated with rejection or judgment (Johnson et al., 2018),
as well as disorder-related stimuli such as body parts.

Kollei and Martin (2014) found that individuals with BDD expressed more body-rela-
ted and more negative cognitions than participants who were either in good health or
suffering from a major depression when confronted with their bodies in the mirror. On
the day after the exposure, participants with BDD reported more post-event processing
than controls. The results on post-event processing were supported by Schoenenberg
and Martin (2022) in people with elevated BDD concern. Neziroglu and colleagues (2010)
investigated mirror gazing in BDD and healthy participants at one-minute intervals. The
levels of fear and disgust were higher in the BDD group, but decreased significantly over
time.

Satisfaction with one’s own body or appearance represents the cognitive-evaluative
component of body image (Cash, 2012). In a study by Waldorf et al. (2019), men with the
BDD subtype muscle dysmorphia had a generally lower level of state body satisfaction
and higher negative affect scores than weight-trained or non-weight-trained controls.
When confronted with images of their own body, participants in all the groups respon-
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ded with a lower level of body satisfaction, but negative affect increased only in the
muscle dysmorphia group. No study has investigated state body satisfaction in women
with elevated BDD symptoms in the context of mirror exposure so far. For this reason,
we aimed to assess state body satisfaction pre and post isolated mirror exposure. We
hypothesized the following:

Hypothesis I (BDD group effect): Individuals with distinct BDD symptoms express
overall lower state body satisfaction (H1a) and stronger negative affect (H1b) in the con-
text of mirror exposure than individuals with low or no BDD symptoms. Furthermore,
individuals with distinct BDD symptoms experience more post-event processing (H1c)
about the exposure the following day than a group with low or no BDD symptoms.

In the treatment of BDD, mirror exposure serves to correct attentional and evaluative
biases (Veale & Neziroglu, 2010; Wilhelm et al., 2013). Typically, individuals are asked to
describe their body in, e.g., a neutral, or non-judgmental way when confronted with their
body image in the mirror (Griffen et al., 2018; Schoenenberg & Martin, 2022). Compared
to short mirror viewing, it is common to guide the attention to different body parts
during mirror exposure to counteract poor global processing and to train finding a less
judgmental way of describing the body. It takes longer than short viewing or checking
and follows a different approach which is why some manuals prefer the term “mirror
retraining” (Wilhelm et al., 2013). Even though mirror exposure or retraining is part of
cognitive behavioral treatment manuals, no study has investigated its isolated effect on
individuals with BDD (Griffen et al., 2018). Due to the experimental character of the
present study the term “mirror exposure” will be used in the following even though we
did apply a typical retaining rationale including guidance through the body parts, with
instructions to observe upcoming thoughts and emotions and to use a neutral description
of the perceived body parts.

Reviews of research on eating disorders summarized the positive effects of repeated
video and mirror exposure (Butler & Heimberg, 2020). The few studies on body image
exposure in samples with weight-related body dissatisfaction examining within and
between sessions effects in detail tend to support between-session effects (Diaz-Ferrer
et al., 2017; Moreno-Dominguez et al., 2012). To our knowledge, the effects of mirror
exposure within and between sessions with respect to body image evaluations and
affective responses in persons with distinct BDD symptoms have not yet been studied.
Therefore, we tested the following hypotheses:

Hypothesis II (within-session time effect): At the end of a mirror exposure
session, state body satisfaction is higher (H2a) and negative affect is lower (H2b) in
comparison to at the beginning of the session.

Hypothesis III (between-session effect): In a second mirror exposure session,
body satisfaction is higher (H3a); negative affect is lower (H3b) and post-event process-
ing is lower (H3c) compared to in the first session.
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As a third goal, this study aimed to uncover the potentially destructive role of
post-event processing in maintaining the disorder. This mechanism is well-known and
well-studied for social anxiety (e.g., Fehm et al., 2008; Rachman et al., 2000). It refers
to a negatively biased way of reprocessing a previous difficult event and is considered
a special form of rumination. Negative distorted post-processing could lead to change
in the memorized experience and could interfere with the correction of one's own
expectations. If post-event processing contributes to maintenance of appearance-related
concerns, stronger post-event processing after a first mirror exposure should predict a
poorer body image at the onset of the second session. This could also be of therapeutic
relevance, as the barrier to so far avoided mirror exposure could be higher with more
pronounced post-event processing and could possibly even risk dropout. Accordingly, we
investigated the following hypothesis:

Hypothesis IV (model prediction): Post-event processing about the first mirror
exposure predicts lower state body satisfaction (H4a) and higher negative affect (H4b) at
the beginning of the second exposure.

To test these hypotheses, we invited individuals with body dysmorphic symptoms
and a group without (or with only a low level) of BDD symptoms to participate in the
study. All participants took part in two guided mirror exposure sessions separated by
a one-week interval. The exposure procedure was standardized and similar to mirror
exposure in BDD treatment. No additional intervention components were provided to the
study participants.

Method
Design

The experimental study had a 2 (BDD group: positive, negative; between factor) x 2 to 4
(time: pre, full-body exposure beginning, full-body exposure end, post; within-factor) x 2
(session: first, second; within-factor) mixed design.

Participants

Participants were included if they were female and between 18 and 55 years old. Based
on a screening, participants who were allocated to the BDD positive group were addi-
tionally checked by asking them to name their primary area of concern. If weight
was their primary area of concern, they were excluded from participation. Males were
excluded from participation because the exposure in underwear to the female examiner
could have been a confounding factor. Participants who reported suicidal tendencies
were furthermore excluded from participation.

The fifty female participants were on average 22.8 years old (SD = 4.5). As the highest
education level, 82% reported a high-school degree and 18% a university degree. Most
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participants were living in a relationship (50%) or were single (44%), and some were
married (6%). The sample had a body mass index (BMI) in the normal range (M = 21.89,
SD = 2.95). Participants with elevated BDD-symptoms were most dissatisfied with their
nose (21.7%), belly (17.4%), legs (13.0%), teeth (8.7%) and hands (8.7%). Participants with
little BDD-symptoms reported to be most dissatisfied with their belly (22.2%), breast
(14.8%), nose (14.8%), body shape (7.4%), legs (7.4%) and teeth (7.4%). All other body parts
were named only once in each of the two groups.

Materials

Sample Characteristics and Manipulation Check

The participants indicated demographic questions regarding their age, gender, relation-
ship status, and highest educational attainment.

The Dysmorphic Concern Questionnaire (DCQ; Oosthuizen et al., 1998) is a well-
established screening instrument for BDD. Its seven items assess the extent of body
dysmorphic concerns on 4-point Likert scales (sum range 0 to 21). Different studies have
confirmed its good level of reliability and validity (e.g., Schieber et al., 2018; Stangier et
al., 2003; o = 0.88 in the current study). In student samples, a cut-off value of nine has
proven to be the best balance between sensitivity and specificity (Mancuso et al., 2010).
For this reason, participants were assigned to the BDD positive group (BDD+; Nypp, = 23)
if they scored nine or higher and to the BDD negative group (BDD-; Ngpp. = 27) if they
scored eight or lower.

To assess BDD criteria (DSM-5), a self-rated BDD diagnosis scale that had previous-
ly been used in epidemiologic studies was employed (Schieber et al., 2015). If all criteria
were answered with ‘yes’ and if participants indicated spending at least one hour a
day thinking about their appearance or taking actions related to their appearance, and
primary weight concerns were excluded, the participants were considered to have a
self-rated BDD diagnosis (N = 11). We also recorded the body part that participants were
most dissatisfied with via a self-report question.

Further assessments calculated the appearance distortion by the difference between
the examiners’ and the participants’ ratings on an 11-point scale from 0 “not at all
affected in appearance” to 10 “very strongly affected in appearance” (Stangier et al.,
2000). Verbal anchors on the scale supported the examiners’ assessment (0: not impaired
in appearance at all, 2: slightly impaired in appearance, 5: impaired in appearance; 7:
severely impaired in appearance, 10: very severely impaired in appearance).

The Patient Health Questionnaire Depression Module (PHQ-9; Kroenke et al.,
2001) measures depression severity with nine items. The items scale ranges from 0 “not
at all” to 3 “nearly every day.” Its internal consistency was excellent in the original
validation study (o = 0.86 and 0.89; Kroenke et al., 2001) and acceptable in the present
study (o = 0.78).
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In a short, structured interview after the exposure, the ability and motivation to
follow instructions during the exposure and the stress induced by the exposure were
assessed to verify the intended manipulation using 11-point Likert scales from 0 “not at
all” to 10 “very much” (Kollei & Martin, 2014; see Supplementary Materials, Table 1).

Dependent Variables

The Body Image State Scale (BISS; Cash et al., 2002) assesses body image satisfaction.
The mean score of the six items (scale from 1 to 9) is typically used. The BISS showed an
acceptable to good internal consistency in prior studies with women samples (o = 0.77 to
0.90; Cash et al., 2002; Vocks et al., 2009) as well as in this study (« = 0.79 to 0.89).

The intensity of the four negative affects tension, shame, sadness, and anxiety
were assessed on visual analogue scales ranging from 0 “none” to 100 “strong”. The
examiner verbally asked the subjects to rate their affect intensity before, during, and
after exposure.

The Post-Event Questionnaire (PEP-Q; Fehm et al., 2008; Rachman et al., 2000)
assesses repetitive negative thinking about a past difficult event. We used an adapted
version for mirror exposure (Kollei & Martin, 2014) that was administered 24 hours after
the exposure. The participants completed the questionnaire online via the LimeSurvey
tool. Sixteen items (scale from 0 “none, never, not at all” to 100 “very strong, always”)
addressed processing about mirror exposure in the past 24 hours. This version showed
excellent internal consistency both in prior studies (a = 0.95, Kollei & Martin, 2014; o =
0.89 to 0.93, Schoenenberg & Martin, 2022) and in this study (o = 0.95).

Procedure

The ethics committee of the University of Wuppertal approved the study (MS/BBL
190326 Schoenenberg). Participants were recruited via flyers, online postings, and mail-
ing lists for a study on repeated mirror viewing, with no indications in the advertisement
about potentially beneficial effects of the intervention. The participants received detailed
information about the study procedure, data protection, and their rights as participants
prior to inclusion in the study, and provided informed consent.

Prior to the laboratory appointment, participants responded to an online screening
questionnaire (Figure 1) that checked the inclusion and exclusion criteria. Those eligible
to participate were invited to attend a first mirror exposure session in the laboratory
of the University of Wuppertal. Here, they were again informed about the procedure,
and they then responded to a first questionnaire including the first rating of state body
satisfaction. The examiner introduced the participant to the task during the mirror
exposure, which involved describing all named body parts in detail and in a neutral way.
Experience of negative affect and cognitions were permitted and registered but the focus
was on describing features of the body or body part in a neutral manner.
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Figure 1
Procedure of Repeated Mirror Exposure Study
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Note. DCQ = Dysmorphic Concern Questionnaire; PHQ-9 =
Patient Health Questionnaire Depression Module; BISS =
Body Image State Scale; PEP-Q = Post-Event Questionnaire;
Pre = pre-exposure; ExB = full-body view beginning; ExE =
full-body view end; Post = post-exposure.

Sample questions were given to participants, e.g., “What is the color/size/texture
of this body part?”. A sample text with a description of eyes was provided, and partici-
pants were asked to describe their thumb to practice the procedure. Afterwards, they
undressed to their underwear, which was meant to have a neutral color and design.
We chose underwear as clothing to ensure participants could hide almost none of their
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potential flaws with their clothes. Psychophysiological measurement equipment for as-
sessing respiration, heart rate, and electrodermal activity was attached to their back with
a belt.

Before exposure, the participants were asked to position themselves at a mark 50
cm away from a full-body mirror (height: 175 cm; width: 69 cm; adjustable wings) with
their backs to the mirror for two minutes. They were then asked to provide their first
affect rating (pre). Afterwards an audio recording with instructions guiding participants
through the exposure was played. At first, the participants were asked to look at their
entire body for one minute. This was followed by the second affect rating (ExB). The
examiner left the room, and the recording directed the subjects’ attention to the different
body parts of the head, upper and lower torso, and the back view of the body. The
female voice prompted them to describe the respective body parts. The participants
described their bodies internally to reduce shame and artefacts in psychophysiological
measurement. The recording ended with a second full-body view from the front. The
recording from the first full body view until this last full body view lasted approximately
32 minutes. The examiner entered the room and assessed affect for the third time (ExE).
After completing the exposure task, the participants turned their back to the mirror and
did not examine their body in the mirror for two minutes. Affect was then recorded for
the fourth time (post). Afterwards, the participants rated their state body satisfaction.
The follow-up online questionnaire including the assessment of post-event processing
had to be answered 24 hours after the exposure (+/- 3 hours; Figure 1). One week
later, the procedure was repeated in the same way and by the same examiner. Students
received credit points for participation.

Statistical Analyses

To answer Hypotheses I-III, we conducted mixed analyses of variances (mixed ANOVAs)
with two within-subject factors. The first factor time had two to four steps depending
on the variable: pre-exposure (pre), full-body view at the beginning of exposure (ExB),
full-body view at the end of exposure (ExE), and post-exposure (post). The second factor
session had two steps: first exposure session (S1) and second exposure session (S2). The
between-subject factor BDD-group was divided into two categories: BDD+ and BDD-. If
the assumption of sphericity was not met, we used Greenhouse-Geisser correction. In
case of significant effects, post-hoc tests using Bonferroni correction were conducted. To
investigate Hypothesis IV, univariate linear regressions were performed. In subsequent
sensitivity analyses, the mixed ANOVAs were repeated with a different group factor,
categorizing the individuals according to their self-rated BDD diagnosis (DSM-5).

We calculated the sample size with G*Power 3.1 (Faul et al., 2007). For the mixed
ANOVAs, we assumed a medium to large effect size for the group factor (Kollei & Martin,
2014; Schoenenberg & Martin, 2022; parameters: f= 0.35, r = 0.50, 1-B = 0.80, o = 0.05)
resulting in a sample size of n = 44. For the time and session factors a small to medium
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effect was expected (Schoenenberg & Martin, 2022; parameters: f= 0.17, r= 0.70, 1- =
0.80, o = 0.05) resulting in a sample size of n = 44. For the prediction model a medium
effect was assumed (parameters: f2 = 0.15, r = 0.70, 1-f = 0.80, a = 0.05) resulting in a
sample size of n = 43.

Fifty-five people participated in the first session. Five participants (3 BDD+, 2 BDD-),
did not participate in the second session and were thus excluded from the sample.
One participant (BDD-) reported circulation problems towards the end of the second
session and therefore did not provide affect ratings for the measurement of full-body
end view (ExE) and post-exposure (Post). Her ratings were constant for the pre-exposure
and full-body beginning assessment and were applied for the other two measurements.
Hence, a sample of N = 50 participants was available for the analysis. The analyses of the
PEP-Q after the second session included 45 participants, because five individuals did not
respond to this last assessment (3 BDD-, 2 BDD+ cases).

The protocol initially included the assessment of psychophysiological data. Due to
severe movement artefacts in the data, we were not able to analyze it.

Results

Sample Characteristics

The group with BDD+ did not differ from the BDD- group with regard to age (Table 1),
highest education degree, x%(1) = 0.01, or relationship status, x*(2) = 1.02. The mean
appearance distortion in the BDD+ group was significantly higher than in the BDD-
group. The BDD+ group rated their appearance impairment on average 3.43 points, SD =
2.33, lower than the examiners in comparison to the BDD- group, M = 1.33, SD = 1.52.
Individuals with higher BDD symptoms reported higher depressiveness, and a lower BMI
(Table 1). All 11 cases that fulfilled the self-rated BDD diagnosis were in the in the BDD+

group.

Manipulation Check

Both groups were able to follow the mirror exposure instructions to the same extent
and were equally motivated to follow them in the first and second sessions (Table 1).
Ratings of stress induced by the exposure were significantly higher in the BDD+ group
for both sessions (Table 1). Stress induced by exposure dropped from the first to the
second exposure by approximately 1.7 points in the BDD+ group and by approximately
only 0.5 in the BDD- group.
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Table 1
Sample Characteristics
Variable BDD+ BDD- Total Sample
M (SD) M (SD) t(df) M (SD)
Age 2230 (2.82) 23.19 (5.55) 0.69 (48) 22.78 (4.49)
BMI 20.81 (1.84) 22.81 (3.41) 2.51 (48)* 21.89 (2.95)
DCQ Sum Score 12.35 (2.93) 4.63 (1.84) -10.92 (35.86)** 8.18 (4.55)
Appearance Distortion 3.43 (2.33) 1.33 (1.52) -3.83 (48)** 2.30 (2.19)
PHQ-9 Sum Score 11.17 (4.42) 6.52 (3.81) -4.00 (48)** 8.66 (4.68)
Ability to Follow Instruction
First exposure 9.00 (1.78) 9.48 (0.94) 1.22 (48) 9.26 (1.40)
Second exposure 9.00 (1.65) 9.26 (1.20) 0.64 (48) 9.14 (1.41)
Motivation to Follow Instructions
First exposure 8.04 (1.99) 7.89 (1.40) -0.32 (48) 7.96 (1.68)
Second exposure 8.09 (1.73) 7.85 (1.41) -0.53 (48) 7.96 (1.55)
Stress Induced by Exposure
First exposure 5.26 (2.93) 2.63 (2.31) -3.36 (48)** 3.84 (2.90)
Second exposure 3.57 (2.19) 2.11 (1.89) -2.52 (48)** 2.78 (2.14)
2
n n X n (%)
Education X2(1) =0.01
A-levels 22 19 41
University Degree 5 4 9
Relationship Status x(2) = 1.02
Single 11 11 22
Relationship 15 10 25
Married 1 2 3
Note. N = 50; M. = 23; 1. = 27; BMI = Body Mass Index; BDD = Body Dysmorphic Disorder; BDD+ = with
BDD symptoms; BDD- = without BDD symptoms.
*p<.05. " p<.01.
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Hypotheses
BDD Group Effect

Differences between the BDD groups were examined in all analysis using the main
effects of group, and time-by-group and session-by-group interaction effects (Table 2).
People with distinct BDD symptoms (BDD+ group) showed a significantly lower BISS
score, as well as higher levels of shame and sadness during the exposure sessions
(Table 3). The session-by-group interaction effect was significant for sadness (Table 2).

Post-hoc tests indicated significantly higher sadness for the BDD+ than the BDD- group

in the first session but not in the second one (Table 3). Reported tension and anxiety
did not differ significantly between the groups. In addition, the degree of post-event
processing was significantly higher in the BDD+ than in the BDD- group.

Table 2

Results for Repeated Measures Analysis of Variances

Variable/Factor F df P n;
BISS
Group 6.43 1,48 .015 12
Time 14.10 1,48 <.001 .23
Session 6.02 1,48 .018 11
Time x Group 2.15 1, 48 149 .04
Session x Group 0.19 1,48 .668 .01
Time x Session 0.10 1,48 754 .01
Session x Time x Group 2.34 1,48 132 .05
Tension
Group 1.08 1, 48 305 .02
Time 14.94 1.93, 92.74 <.001 .24
Session 34.90 1, 48 <.001 42
Time x Group 1.20 1.93,92.74 304 .02
Session x Group 3.57 1, 48 .065 .07
Time x Session 3.11 2.11,101. 24 .046 .06
Session x Time x Group 0.02 2.11,101. 24 982 .00
Shame
Group 4.67 1, 48 .036 .09
Time 9.24 2.36, 113.45 <.001 .16
Session 29.52 1,48 <.001 .38
Time x Group 2.17 2.36, 113.45 110 .04
Session x Group 2.54 1,48 118 .05
Time x Session 3.71 1.82, 87.30 .032 .07
Session x Time x Group 0.31 1.82, 87.30 716 .01
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Variable/Factor

af r U
Sadness
Group 4.52 1, 48 .039 .09
Time 4.93 2.20, 105.69 .007 .09
Session 16.01 1, 48 .001 25
Time x Group 1.45 2.20, 105.69 239 .03
Session x Group 6.07 1, 48 017 11
Time x Session 3.07 3, 144 .030 .06
Session x Time x Group 0.71 3, 144 550 .02
Anxiety
Group 0.90 1, 48 348 .02
Time 4.51 2.27,108.93 .010 .09
Session 7.34 1,48 .009 13
Time x Group 1.24 2.27,108.93 .296 .03
Session x Group 4.02 1,48 .051 .08
Time x Session 2.06 2.17,103.96 129 .04
Session x Time x Group 1.56 2.17,103.96 213 .03
PEP-Q
Group 16.53 1,43 .001 .28
Session 13.67 1,43 .001 .24
Session x Group 0.06 1,43 808 .01

Note. N = 50; with BDD diagnosis n = 11; BDD = Body Dysmorphic Disorder; BISS = Body Image State Scale;
PEP-Q = Post-Event Processing Questionnaire.

Within-Session Time Effect

The effect of time was examined in all analysis using the main effects of time (Table 2).
The BISS score dropped significantly over time within one session (Figure 2). The post-

hoc tests confirmed a significant drop in the first, Mp;; = 0.48, 95% CI [0.13, 0.84], p =
.008, and in the second sessions, Mp;g = 0.42, 95% CI [0.14, 0.70], p = .004. Overall, the

time effects for tension, shame, sadness, and anxiety were significant (Table 2). The

post-hoc tests comparing the “full-body view at the beginning” to the “full body view
at the end” of each session did not yield significant effects for any affect variable but

a significant drops in tension, shame and anxiety “post” the exposure could be detected

(Supplementary Materials, Table 2).

Between Session Effect

The effect between session was examined in all analysis using the main effects of session
(Table 2). The BISS score increased significantly between sessions (Figure 2). Tension,

shame, sadness, and anxiety decreased significantly between sessions. The PEP-Q score
decreased significantly between sessions (Table 2).
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Table 3
Means and Standard Deviation for Affects and Post-Event Processing
BDD+ BDD- BDD+ BDD-
Variable M (SD) M (SD) M (SD) M (SD)
Tension
Pre 35.22 (4.70) 28.63 (3.45) 16.52 (3.06) 18.41 (3.30)
ExB 40.87 (5.37) 29.81 (3.53) 19.78 (3.42) 18.15 (3.16)
ExE 36.87 (5.80) 25.74 (4.03) 17.61 (3.80) 16.63 (3.36)
Post 28.13 (5.33) 19.78 (3.68) 13.26 (3.45) 13.70 (3.16)
Shame
Pre 33.30 (6.32) 20.37 (4.00) 13.26 (2.91) 9.33 (2.67)
ExB 38.26 (6.88) 21.11 (3.93) 18.57 (3.51) 10.44 (2.70)
ExE 35.87 (6.61) 19.00 (4.25) 21.26 (4.35) 10.74 (2.98)
Post 28.70 (5.96) 15.00 (3.46) 16.04 (3.55) 8.33 (2.85)
Sadness
Pre 10.43 (3.58) 3.52 (2.32) 2.22 (1.08) 1.85 (1.20)
ExB 17.04 (4.91) 5.37 (2.40) 5.96 (2.41) 1.85 (1.20)
ExE 19.13 (4.71) 6.48 (2.60) 5.87 (2.39) 3.33 (1.62)
Post 13.70 (3.89) 4.07 (1.73) 5.00 (2.09) 2.59 (1.50)
Anxiety
Pre 14.22 (4.67) 9.07 (3.79) 1.48 (1.56) 5.56 (2.12)
ExB 15.22 (5.02) 4.41 (1.93) 3.78 (1.96) 5.00 (2.07)
ExE 10.22 (3.67) 5.19 (2.58) 3.30 (1.79) 3.07 (1.49)
Post 9.13 (3.75) 3.33 (2.07) 3.09 (1.74) 2.96 (1.49)
PEP-Q
Post 34.40 (21.37) 16.52 (14.80) 27.39 (19.35) 8.89 (8.07)
Note. Nuwy = 27; Nun. = 23; Pre = pre-exposure; ExB = full-body view beginning; EXE = full-body view end; Post =
post-exposure; BDD+ = with BDD symptoms; BDD- = without BDD symptoms; BDD = Body Dysmorphic
Disorder.
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Figure 2
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Note. N = 50; Pre = pre-exposure; Post = post-exposure; S1 = first exposure session; S2 = second exposure
session; BISS = Body Image State Scale; BDD+ = with BDD symptoms; BDD- = without BDD symptoms.
*p<.05 " p<.01

Model Prediction

The PEP-Q score after the first exposure session was tested as a predictor for the BISS
and affect scores at the beginning of the second session. The PEP-Q after the first
session positively predicted tension, shame, sadness, and anxiety at the beginning of the
“full-body view” in the second session (Table 4). It also significantly predicted shame at
the onset of the second session. PEP-Q did not significantly predict BISS prior to the
second exposure session.

Sensitivity Analysis

When the groups were categorized according to the self-rated diagnostic criteria, the
group main effects were confirmed for the BISS scores, shame, and PEP-Q-scores
(Supplementary Materials, Table 3). The main effects for time and session were signifi-
cant for the BISS score, and all affects; the session effect was significant for the PEP-Q
score (Supplementary Materials, Table 3).
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Table 4

Univariate Linear Regression Predicting Body Satisfaction and Affects at the Beginning of the Second Session by
Post-Event Processing After the First Session

. . B[95% CI]
Predicted Time 2nd
Variable Session R* F B SE B t P LL UL
BISS Pre 0.04 190 -0.01 001 -0.20 -1.38 174 -0.03 0.1
Tension
Pre 0.06 3.14 0.20 0.11 0.25 1.77 .083  -0.03 0.42
ExB 0.25 15.58 0.56 0.14 0.50 3.95**  <.001 0.27 0.84
Shame
Pre 0.08 4.20 0.20 0.10 0.28 2.05* .046 0.01 0.40
ExB 0.22 13.29 0.65 0.18 0.47 3.65* .001 0.29 1.01
Sadness
Pre 0.01 0.29 0.02 0.04 0.08 0.54 593 -0.06 0.10
ExB 0.27 17.53 0.49 0.12 0.52 4.19"* < .001 0.26 0.73
Anxiety
Pre 0.01 0.36 0.04 0.07 0.09 0.60 551 -0.10 0.18
ExB 0.13 7.31 0.34 0.12 0.36 2.70* .009 0.09 0.59

Note. N = 49; df = (1, 48); BISS = Body Image State Scale; Pre = prior to exposure; ExB = full-body view
beginning.
*p<.05 "p<.01

Discussion

The present study was the first to investigate repeated guided mirror exposure in BDD-
symptomatic women as a standalone intervention. We aimed to examine effects within
one session and between two sessions of mirror exposure.

As assumed, body image exposure was related to a more negative cognitive evalu-
ation, here, state body satisfaction and dysfunctional rumination about the exposure,
which is called post-event processing, in individuals with higher BDD symptoms than in
those with fewer or no symptoms. Descriptively, both groups experienced tension and
shame with the highest intensity, while the levels of anxiety and sadness were overall
lower. A comparison of the two groups showed that shame and sadness were elevated
only in individuals with distinct BDD symptoms. Sadness was found to be higher for
individuals with BDD in the first exposure session only. Unfortunately, we did not
capture the level of disgust in this study. Earlier studies have identified the experience
of disgust to be relevant during mirror exposure (Kollei & Martin, 2014; Neziroglu et al.,
2010).
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The results on affects during exposure are in line with the findings of previous
studies which found sadness to be higher in individuals with BDD (Kollei & Martin,
2014; Schoenenberg & Martin, 2022) and reported higher levels of shame in BDD positive
participants (Schoenenberg & Martin, 2022). Overall, our results indicate that anxiety is
not the main affect in this body confrontation paradigm. Shame has been discussed as
a key affect in BDD in previous work (Malcolm et al., 2021). Addressing and changing
the experience of shame during mirror exposure may be a crucial mechanism that needs
further investigation.

The second research question addressed changes over time within one exposure
session. State body satisfaction did not increase, but decreased significantly from pre
to post in each session. This implies that state body satisfaction deteriorated with the
exposure interventions, even though we applied a relatively long exposure time and a
neutral description of body parts. Consistent with this, a previous study found increased
or unchanged discomfort with one’s body in women who were dissatisfied with their
body at the end of a guided mirror exposure (Diaz-Ferrer et al., 2017; Moreno-Dominguez
et al.,, 2012). Affects did not change significantly from the first full-body view at the
beginning of the session (ExB) to the full-body view at the end (ExE). It is possible
that the participants still felt affected at this point due to the exposure with a difficult
stimulus. The intensity of negative affect was significantly lower when exposure was
terminated, but negative affects do not seem to decrease during this type of guided
exposure. A clear habituation approach without directing attention to the various parts
of the body may have led to a greater change in affect from the beginning to the
end of the intervention, as it has been found in a study by Diaz-Ferrer et al. (2017)
who investigated pure exposure. However, due to the attentional bias associated with
body image disorders (Johnson et al., 2018), such an approach would tend to promote a
dysfunctional approach to self-image (Veale & Riley, 2001). We did not assess affect while
the subjects were viewing their most aversive body part(s). Negative affect might have
been increased during this period. In addition, the affect ratings were communicated to
the examiner verbally, which may have had an impact on their extend, particularly in the
case of shame.

Nevertheless, shame seemed to be more relevant than anxiety during the mirror
viewing, as pointed out earlier. The experience of shame is closely related to self-evalua-
tion or evaluation by others (Goss & Allan, 2009). Due to this relationship, changes in
shame experience may follow from cognitive changes (e. g. the realization after a mirror
exposure that one did not hate the whole body). Consequently, strong affect changes
within one session may not be the decisive mechanism for successful mirror exposure
and long-term changes in shame experience.

The comparison of the exposure sessions revealed that state body satisfaction was
significantly higher and negative affects were significantly lower in the second session,
indicating the positive effect of the repeated exposure intervention. An increase of body
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satisfaction between sessions was also reported in a study of women with bulimic symp-
toms (Diaz-Ferrer et al.,, 2015) and later in a study of body dissatisfied and subclinical
eating disordered women (Diaz-Ferrer et al., 2017), both studies used pure and guided
exposure. In line with our results, Trentowska et al. (2013) reported a reduction of
subjective distress and negative affect between sessions using a similar approach to

that used in this study, including guiding attention and a neutral description of the
various body parts. A study by Tanck et al. (2021) found positive between-session effects
among healthy women in terms of body satisfaction and negative affect for both types
of instructions — positive or negative verbalizations — of body parts during exposure.
Taken together, all of these findings imply the importance of repeated mirror exposure in
clinical practice even though the possible different underlying mechanisms have not yet
been clarified.

Another positive effect of repeated mirror exposure was the lower level of post-event
processing after the second session. Experiencing the second exposure as less aversive
could have reduced engagement in ruminative processes afterwards. Furthermore, higher
post-event processing after the first exposure predicted higher tension, shame, sadness,
and fear when individuals were initially confronted with their body in the mirror at the
second exposure. Addressing dysfunctional post-processing and providing more helpful
ways to deal with uncertainty could therefore be very important interventions for
clinical practice. Due to the potential impact on memory and associated expectations,
addressing post-event processing could possibly amplify the positive effects or reduce
negative effects due to dysfunctional processing between exposure sessions.

In sum, repeated mirror exposure may improve important processes, and post-event
possessing may be an indicator for successful coping or learning. However, this assump-
tion needs further scientific investigation. Mechanisms of mirror exposure for eating dis-
orders have been discussed by Naumann et al. (2022). They proposed cognitive restruc-
turing and related changes in cognitive biases as plausible explanations. In this study, we
did not induce any specific expectations regarding the effects of the exposure and did
not examine the expectations of participants. Therefore, we cannot accurately assess the
role of expectations in this context. Since current research on anxiety disorders point to
the important role of changes in expectations during exposure and the exposure-related
learning rate (Pittig et al., 2023), it would be very important to investigate the role of
expectation changes and learning rate through mirror exposure in the future. We should
incorporate the assessment of expectations prior to the intervention and understand how
expectation may influence the results.

Some limitations of the present study need to be considered when interpreting the
results. One main limitation is the not fully clinical sample and the lack of confirmation
of the clinical diagnosis by means of a clinical interview. Individuals with BDD symp-
toms who strongly avoid mirrors probably did not take part in the study. Differential
effects may become apparent in comparison to a fully clinical sample. We investigated
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women only, even though there is a substantial group of males with BDD. The internal
description of appearance during exposure may have reduced the intensity of affect
intensity. Although participants said they were able to follow the instructions, we cannot
know, i.e., whether they shifted their visual attention to different body parts. In addition,
possibly ongoing safety behavior could have been better recognized by a therapist guid-
ing the participant. We focused on assessing in-session and short-term between-session
effects. Hence, further investigation of the stability of the improvements is required. It is
of interest to see whether further sessions, including repetition as homework, contribute
to an even greater change in individuals with BDD.

Conclusions

In sum, in spite of the limitations, this research provides further insights into mirror
exposure in individuals with BDD symptoms. It presents evidence for a positive effect
of repeated guided mirror exposure in terms of state body image and affective response
in women. The role of cognitive post-processing of mirror confrontation is highlighted,
and new research questions are derived to address the key change mechanisms of mirror
exposure.
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Abstract

Background: Elevated paranoia levels have been found in discriminated, minoritized groups.
Social-cognitive models of paranoia posit that experiences of discrimination strengthen negative
core beliefs, which in turn foster clinical paranoia. In contrast, the healthy cultural mistrust
hypothesis proposes that elevated paranoia in minoritized groups reflects an adaptive response to
increased exploitation/discrimination. To explore whether elevated paranoia in discriminated
groups can be fully understood within clinical models, we tested whether a history of
discrimination amplifies the association between everyday-life stressors and subsequent state-
paranoia and whether this moderation effect remains when controlling for established cognitive
risk factors for paranoia (i.e., dysfunctional beliefs).

Method: A general population sample (n = 108) answered a baseline self-report questionnaire of
lifetime discrimination experiences (LDE) and core beliefs about oneself and others. Next, they
reported state-paranoia, negative affect, and exclusion experiences in 2.5h intervals for seven days
of ambulatory assessment. LDE and core-beliefs were tested as concurrent moderators for the
associations between state-paranoia and putative triggers (negative-affect, exclusion) using
multilevel regression.

Results: More LDE amplified the association between paranoia, negative affect, and exclusion
experiences. When controlling for the moderation effects of negative beliefs, effect sizes for the
LDE moderation were lower but largely remained significant.
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Conclusions: Increased state-paranoia in the daily lives of people with discrimination experiences
can be partially, but not fully, explained by clinical, cognitive risk factors. Consequently, healthy
cultural mistrust can be considered an additional contributing factor to higher mistrust/paranoia in
minoritized groups. Future in-depth research needs to disentangle mechanisms of emerging
paranoia and adaptive mistrust in minoritized groups.

Keywords

discrimination, minority, intersectionality, paranoia, psychosis, ambulatory assessment

Highlights

« Lifetime discrimination experiences (LDE) correlate strongest with lifetime paranoia
among psychotic symptoms.

« LDE amplifies cross-sectional associations between state-paranoia, —negative affect,
and —exclusion.

« LDE amplifies time-lagged associations from exclusion to paranoia to negative affect.

+ LDE effects remain when controlling for clinical risk factors, implying healthy cultural
mistrust.

Various etiological models highlight the crucial role of social adversity in the emergence
of clinical levels of psychosis and specific symptoms such as paranoia (e.g., Jaya et al.,
2016; van Os et al., 2010). Cognitive theories (Beck et al., 2011; Freeman et al., 2002;
Garety et al., 2001; Kesting & Lincoln, 2013; Morrison, 2001) suggest that paranoia results
from such experiences via cognitive biases rooted in dysfunctional, i.e., more negative
and/or less positive, beliefs about oneself and others. The Social Defeat Hypothesis (Selten
et al., 2013) proposes that the underlying common factor of established risk factors

for psychotic symptoms, including paranoia, such as migration, urban upbringing, or
even illicit drug use, is experiencing social defeat or exclusion. Specifically, chronic
social defeat/exclusion sensitizes the mesolimbic dopamine system, increasing the risk
that subsequent stressors elicit excessive stress responses and thus the emergence of
psychotic symptoms. Such frameworks allow us to explain how stressors found to be
linked to psychotic symptoms may lead to the emergence of symptom-states in some
individuals but not in others. According to the affective pathway model to psychosis
(Myin-Germeys & Van Os, 2007), fluctuations in negative affect that follow a stressful
event constitute a common stressor, with multiple ambulatory assessment studies linking
negative affect levels to subsequent emergence and/or increase in psychotic symptoms in
daily life (Krkovic et al., 2020; Ludwig et al., 2020). In recent years, some experimental
(e.g., Lincoln et al., 2018) and ambulatory assessment studies (e.g., Monsonet et al.,

2022; Schlier et al., 2018) have shown that momentary experiences of social defeat or
social exclusion can also serve as a situational trigger of positive symptoms such as
hallucinations or paranoia. This tentatively suggests that not only a history of social
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defeat/exclusion (that affects vulnerability), but also current momentary experiences of
exclusion (as a specific trigger) constitute relevant risk factors for psychosis. Which
symptoms are directly triggered by social defeat/exclusion, however, is still an open
question (Shovestul et al., 2023).

Some researchers have tried to focus on individual symptoms rather than broad
diagnostic or syndrome categories to reveal risk factors and/or stressors that are specific
to the emergence of paranoia, hallucinations, or other psychotic symptoms (Bentall et
al., 2014). Such a symptom-specific approach may not just expand our understanding of
the aetiology of heterogeneous expressions of psychosis but also guide case formulation
via the identification of an individual’s most effective treatment targets for psychother-
apeutic interventions. For paranoia, one such putatively specific risk factor is discrim-
ination. A review on the topic of the association between discrimination experience
and psychosis showed that a substantial number of studies found a specific association
between discrimination experience and paranoia, specifically in at-risk and population
samples (Pearce et al., 2019). Discussing these finding, Pearce and colleagues (2019)
drew a parallel to findings of more pronounced negative core beliefs about the self
and others in minority samples as well as “intrinsic social inequalities that underpin
discrimination” that might lead to experiences of social defeat, proposing discrimination
to be a vulnerability factor for paranoia that could be explained within the framework of
existing clinical models.

At the same time, disparities in the U.S.-American health-care system, particularly in-
creased rates of misdiagnosis of psychosis in ethnic minorities and their under-utilization
of the mental health care system, have been viewed under the assumption of healthy
cultural mistrust (Whaley, 2001b). Cultural mistrust describes a response style that results
from experiences of discrimination/oppression, which informs a person’s attitudes about
the majority group in society, leading to a functional apprehensiveness in subsequent
interactions with members of that group (Whaley, 2001a). Thus, the healthy cultural
mistrust hypothesis suggests that what is phenomenologically perceived as paranoia in
minoritized groups could reflect a healthy, adaptive response to discrimination (Whaley,
2001b). From this perspective, paranoid responses rooted in a history of discriminatory
experiences could be etiologically distinct from paranoid responses rooted in the afore-
mentioned clinically relevant social-cognitive mechanisms. At worst, they could consti-
tute a phenomenological expression of a distinct form of distress, e.g., depression clad in
contextually-evoked suspiciousness, that is diagnostically misclassified as paranoia.

Pearce and colleagues (2019) found that evidence on the connection between dis-
crimination and paranoia primarily stems from cross-sectional studies, limiting our
understanding of the underlying mechanisms connecting the two. Utilizing a large mul-
ti-cultural dataset, Kingston et al. (2023) highlighted potential differences in paranoia
as reported by minoritized groups vs. the majority. They showed that paranoia levels
were higher in people from minoritized groups and increased with more intersection-
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ality: With each additional minoritized group people identified with, paranoia levels
were higher. Intriguingly, various associations between established social-cognitive risk
factors found to correlate with paranoia in majority groups (i.e., positive core beliefs
about the self, about others, and low social rank beliefs as an indicator of habitual social
defeat) did not show the same association in (intersectionally) minoritized groups. This
tentatively suggests that there is a distinct underlying mechanism in minoritized groups,
such as healthy cultural mistrust.

To further investigate these putative etiological differences, the current study re-anal-
yses an existing ambulatory assessment dataset to investigate the influence of lifetime
experiences of discrimination on current experiences of paranoia and their association
with established momentary triggers of paranoid states. In this (due to the authors’ prior
knowledge of the data) not pre-registered secondary analysis, we aim to explore to what
extent and by what mechanism the lifetime experiences of discrimination sensitize peo-
ple to the experience of paranoia. In a first step, we explore to what degree the lifetime
discrimination experience (LDE) attributable to belonging to one or more minoritized
groups, i.e., increasing levels of intersectional LDE, correlate with lifetime experiences
of paranoia. Additionally, we compare this correlation with associations of LDE and the
lifetime experience of other psychotic symptoms. Further, we explore to what extent LDE
covaries with changes in core beliefs about oneself and other people. In the second step,
we test whether LDE affects the daily life experience of aversive social situations (i.e.,
social exclusion), negative affect, and paranoid states. To this end, we first test whether
more LDE covaries with higher person-average levels of social exclusion, negative affect,
and paranoid states in daily life. Next, we test whether LDE modulates the effects of
state-social exclusion, -negative affect, and -paranoia exerted on each other. Finally, we
investigate whether any such modulating effects can be explained by differences in core
beliefs associated with discrimination.

Method

Design and Procedure

The data for this study was derived from a larger study on social antecedents of
psychosis symptoms. It consisted of a baseline assessment followed by a seven-day
ambulatory assessment period. Participants provided informed consent and then comple-
ted a 20-to-30-minute questionnaire battery comprising self-report measures on lifetime
psychotic experience, core beliefs about the self, minority status, discrimination, and
other interpersonal and aversive experiences. The questionnaire was presented on the
survey platform Questback EFS.

Next, an ambulatory assessment was conducted using the app movisensXS. The
ambulatory assessment started immediately after the baseline assessment and contin-
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ued for seven days. Participants either received an Android smartphone with the app
movisensXS preinstalled (n = 12) or installed the app on their smartphones (n = 96).
Participants received the first assessment prompt during the introductory session to
ensure there were no technical problems with the app and to answer any questions on
handling the app. On the day of the baseline assessment, participants received one to five
prompts, depending on the time of the first alarm. On the following six days, participants
received five alarms per day, presented between 10 am and 9 pm in 2.5-hour intervals
(+/-15min). Thus, the total number of questionnaires presented during the ambulatory
assessment phase ranged from 31 to 35. The completion of an assessment questionnaire
took approximately five minutes. If participants were unable to answer the questionnaire
immediately after the prompt, it could be postponed by an additional ten minutes.

After seven days, participants returned to our lab for debriefing, to return the smart-
phone they received for the study, and to provide brief feedback on any problems or
unusual events during the assessment.

Materials

Baseline Assessment

At baseline, lifetime experience of discrimination (LDE) was assessed with a modified
version of the discrimination assessment from the NEMESIS study (Janssen et al., 2003),
which has been used in this form multiple times in large-scale surveys (Jaya et al., 2016;
Kingston et al., 2023). Using a yes/no answer format, participants first indicated whether
they belonged to any of five minority group categories, i.e., ethnicity, religion, sexual
orientation/identity, disability, or physical differences (such as obesity or visible scars).
Following this, they were presented with two to seven additional yes/no questions asking
whether they experienced discrimination due to being a member of any of the previously
mentioned minority groups (individual questions only presented when participants indi-
cated they were a member of the corresponding minority) or because of their gender or
age (questions presented to every participant). A total score of all positively answered
discrimination questions, ranging from 0 to 7, was calculated as an indicator of the
extent of intersectional LDE. Higher values indicate LDE due to more coinciding forms of
discrimination.

Lifetime prevalence of psychotic experiences was assessed with the validated German
version of the Community Assessment of Psychic Experience (CAPE). This 42-item self-
report questionnaire measures psychotic experiences in nine symptom categories that
can further be summarized into three dimensions (Schlier et al., 2015): The dimension
positive symptoms (20 items, e.g., “Do you ever feel as if people seem to drop hints about
you or say things with a double meaning?”), consisted of the symptoms paranoid beliefs
(five items), bizarre experiences (seven items), hallucinations (four items), grandiosity
(two items), and magical thinking (two items); Negative symptoms (14 items, e.g., “Do
you ever feel that you are not a very animated person?”), consisted of the symptoms
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amotivation (seven items), anhedonia (three items), and social withdrawal (four items).
Finally, depressive symptoms (eight items, e.g., “Do you ever feel sad?”) constituted a
third dimension with no subfactors. All items are answered on four-point Likert-scales
(1 = “never”, 2 = “sometimes”, 3 = “often”, 4 = “nearly always”). The German version of
the CAPE has shown good reliability and validity across population and patient samples
(Schlier et al., 2015). Mean scores for symptom dimensions and individual symptom
factors were calculated.

Core beliefs about oneself and others were assessed with the Brief Core Schema
Scale (BCSS; Fowler et al., 2006), a 24-item questionnaire assessing cognitive-schemas
particularly relevant in psychosis. Specifically, the four dimensions negative-self-beliefs
(e.g., “T am worthless”), positive-self-beliefs (e.g., “T am good”), negative-other-beliefs
(e.g., “other people are nasty”), and positive-other-beliefs (e.g., “other people are suppor-
tive”) are assessed with six items each. Participants rated the items on five-point Likert
scales (1 = “no, do not believe it”; 5 = “yes, fully believe it”). The BCSS has shown
good validity and high internal consistency across all four dimensions (Fowler et al.,
2006), Cronbach’s a ranged from .78 to .88, and its German translation has been used in
multiple population studies (e.g., Kingston et al., 2023). Mean scores for each of the four
core-schema dimensions were calculated for this study.

Additionally, we assessed habitually experienced social exclusion as an indicator of
baseline social defeat, using the three-item inclusion-subscale from the Social Compari-
son Scale (SCS; Allan & Gilbert, 1995). The SCS measures different aspects of social
comparisons with others (i.e., social rank, social attractiveness, and inclusion/exclusion).
All items are ten-point semantic differentials between adjective pairs. The three-item
inclusion-subscale focuses on the subjective feeling of being accepted vs. excluded by
others (e.g., “In relationship to others I feel: left out — accepted®). At baseline, participants
were asked to indicate how they “usually” feel in relationships with others. Social defeat
assessments vary and ideally include multiple indicators — often encompassing feelings
of exclusion, defeatist beliefs and self-reported discrimination or minority status (e.g.,
Shovestul et al., 2023). Nevertheless, prolonged/repeated feelings of exclusion are often
described as core features of chronic social defeat (e.g., Selten et al., 2016). We calculated
a reversed mean-score as an indicator of exclusion, with higher values indicating more
intense feelings of social defeat.

Ambulatory Assessment

The ambulatory assessment included short self-report measures on current negative
affect, psychotic experiences, and social interactions. All 32 items (2-6 per variable, see
Supplementary Materials, Table S1) referred to the time period since the last prompt,
except for negative affect, which referred to the current moment. For the analyses in this
study, negative affect, paranoia, and social exclusion assessments are used.
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To assess current negative affect, participants were asked to rate their current feel-
ings of anxiety, anger, sadness, and shame based on a list of four adjectives (e.g., anxiety:
“anxious, fearful, afraid, worried”). Participants rated each item on an 11-point Likert
scale (0 = “does not apply to me at all”, 10 = “strongly applies to me”). These items have
been used in multiple ambulatory assessment studies (e.g., Krkovic et al., 2018, 2020). A
negative affect mean score for each assessment was calculated.

State paranoid ideation was assessed using the five-item Brief State Paranoia Check-
list (Schlier et al., 2016), which was developed as an ambulatory assessment ready,
change-sensitive version of the Paranoia Checklist (Freeman et al., 2005). It includes
items on milder social-evaluative concerns (e.g., “People laughed at me.”) to more proto-
typically clinical paranoia (e.g., “My actions/thoughts might have been controlled by
others”). Items were answered on 11-point Likert scales (0 = “does not apply to me at all”,
10 = “strongly applies to me”). The five-item version of the Paranoia Checklist has shown
sufficient reliability with a Cronbach’s o of .83, within-person variability, and validity in
its validation samples (Schlier et al., 2016).

State social exclusion was again assessed with the three-item subscale “group fit”
from the SCS (Allan & Gilbert, 1995). The German translation of the scale was adopted
from a previous ambulatory assessment study (Schlier et al., 2018). Participants were
asked how they perceived themselves in relation to others since the last prompt. A
reversed mean-score was calculated as an indicator of state social exclusion (i.e., higher
values indicate more social exclusion).

Participants

Participants were recruited at the University of Hamburg via advertisement on Campus
and in the digital participant recruitment database of the department of psychology.
Demographic characteristics of the 108 participants are summarized in Table 1. The
participants were young (mean age: 24.24 years), consisted mostly of university students
(95.37%) with up to 1,000€ of monthly income (76.85%), and predominantly identified as
women (77.78%). About half of the sample reported they have experienced one or more
types of discrimination (52.78%), with the most prevalent forms being discrimination due
to gender (33.33%), age (25.93%), visible physical differences (e.g., obesity or scars: 8.33%),
and ethnicity/religion (6.48%, respectively).

The study was approved by the ethics committee of the University of Hamburg. All
participants provided written informed consent prior to participation in accordance with
the Declaration of Helsinki.
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Table 1
Demographic Information of the Study Sample
Demographic Variable Mor % SD Range
Age 24.24 5.68 18-43
Gender
Man 22.22% - -
Woman 77.78% - -
Other - - -
No Answer - - -
Current occupation
Student 95.37% - -
Employed 3.70% - -
Self-employed 0.92% - -
Monthly income
up to 500€ 40.74% - -
500€ to 1,000€ 36.11% - -
1,000€ to 1,500€ 13.89% - -
1,500€ to 2,000€ 5.56% - -
more than 2,000€ 3.70% - -
Minority status due to...
...ethnic minority 12.96% - -
...sexual orientation/identity 6.48% - -
...religious beliefs 7.41% - -
...visual physical difference 12.00% - -
Discrimination Experience
Reporting any type of lifetime discrimination 52.78% - -
Experience of discrimination due to...
..Age 25.93% - -
...Gender 33.33% - -
...Ethnicity 6.48% - -
...Sexual orientation/identity 3.70% - -
...Religious beliefs 6.48% - -
...Visual physical difference 8.33% - -
Number of lifetime discrimination types experienced
All participants 0.84 0.98 0-4
...Participants reporting any discrimination (n = 57) 1.60 0.78 1-4
Note. M = Mean; SD = standard deviation.
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Data Analysis

To test for and compare the association between LDE and different types of lifetime
psychotic experiences, we calculated Spearman correlation tests between LDE and CAPE
symptom dimensions/factors. Additionally, Spearman correlation tests were calculated
between LDE and BCSS scores to identify cognitive changes that potentially underlie
sensitization processes.

Next, we tested for the effect of LDE on state negative affect, paranoia, and social
exclusion by calculating random-intercept, fixed-slope multilevel models with LDE as
level-two predictors and either state negative affect, state paranoia, or state social ex-
clusion as outcome. Further, to test for the sensitization effects of LDE, we calculated
multilevel models with one of the state variables, negative affect, paranoia, or social ex-
clusion as the dependent variable and another of the three state variables, as well as the
intersectional LDE index, as independent variables. Both cross-sectional and time-lagged
model variations were calculated for each of these combinations. Time-lagged models
were built with a one-assessment-interval lag, i.e., 2.5 hours, and also controlled for
the dependent variable scores at the prior time-point. Interaction effects between the
respective independent variable x LDE were tested.

Finally, we tested for potential sensitization effects due to baseline core schema levels
that putatively vary as a function of LDE within a clinical vulnerability perspective
on paranoia. We entered interactions with any risk factor significantly associated with
LDE in the initial correlation tests as parallel moderators to the multilevel models.

In these models, we tested for a combination of significant risk factor x independent
variable interaction and no-longer-significant LDE x independent variable interactions.
The significance level for each individual test was p < .05.

Results

All participants fully answered all questionnaires at baseline. In the ambulatory assess-
ment, total compliance was 86.14%, with 57 participants answering more than 90% of
their questionnaires, 39 answering 70%-90%, nine answering 50%-70%, and three answer-
ing between 40%-50% of their questionnaires.

Association of LDE With Lifetime Psychotic Experiences and Risk
Factors

The results of all correlation tests between LDE and lifetime psychotic symptoms are
summarized in Table 2. There were significant associations with positive symptom
scores, paranoia scores, bizarre experiences scores, amotivation scores, and depression
scores. As expected, the highest correlation was between LDE and lifetime paranoia, r =
.48. Lifetime positive symptoms also showed a significant, yet only medium association,
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r =.39. The majority of the remaining correlations amounted to non-significant, small to
medium effect sizes, 0.11 =< r < 26, except for grandiosity, r = .07, and social withdrawal,
r=-.02. Post-hoc z-tests for differences between correlations controlling for the associa-
tion between the symptom variable and paranoia (added as suggested during revision)
showed paranoia to correlate significantly stronger with LDE than all other symptoms
and symptom-dimensions, except for the positive symptom sum-score, z = 1.60, p = .055.

Table 2

Correlation Test Results Between Lifetime Discrimination Experience (LDE) and Lifetime Psychotic Symptoms,
Social Defeat, and Self and Other Beliefs at Baseline

Test for
difference with

correlation LDE-

Descriptive Values Correlation with LDE Paranoia
Symptom/Risk Factor M SD Range r 1(106) P z )
Positive symptoms 1.40 0.20 1.05-2.10 0.39 4.37 <.001 1.60 .055
Paranoia 1.79 0.37 1.00-2.80 0.48 5.67 <.001 - -
Bizarre experiences 1.19 0.23  1.00-2.00 0.23 2.48 .015 2.62 .004
Hallucinations 1.05 0.17 1.00-2.50 0.13 1.34 183 3.19 .001
Grandiosity 1.87 0.61 1.00-3.50 0.07 0.70 .488 3.63 <.001
Magical Thinking 1.41 0.45 1.00-3.00 0.15 1.56 122 2.98 .001
Negative symptoms 1.91 034  1.21-2.79 0.18 1.91 .059 2.79 .003
Amotivation 1.96 0.42 1.00-3.14 0.25 2.62 010 2.22 .013
Anhedonia 1.65 0.57 1.00-3.33 0.11 1.10 273 3.08 .001
Social withdrawal 2.03 044  1.25-3.25 -0.02 -0.23 .819 4.18 <.001
Depression 1.98 0.37 1.13-3.63 0.26 2.72 .008 2.25 012
Baseline social defeat 14.49 541  3.00-27.00 0.24 2.55 .012 - -
Negative self-beliefs 3.22 2.95  0.00-18.00 0.22 2.32 .022 - -
Positive self-beliefs 14.61 5.10  2.00-24.00 -0.03 -0.34 735 - -
Negative other-beliefs 3.77 3.18  0.00-12.00  0.29 3.14 .002 - -
Positive other-beliefs 13.02 438  3.00-24.00 -0.06 -0.58 .565 - -

Note. Symptom scores range: 1 to 4; self/other belief scores range: 0 to 24; social defeat score range: 3 to 33.
Significant correlations (p < .05) are printed in bold.

Regarding the association between LDE and core beliefs, there were significant associa-
tions with habitual social defeat, r = .24, negative-self-beliefs, r = .22, and negative-other-
beliefs, r = .29, but not with positive-self-beliefs, r = -.03, or positive-other-beliefs, r = -.06
(see Table 2).
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The Effects of LDE on Everyday Life Experiences

Multilevel models using LDE as a level two predictor showed that people with more LDE
reported higher levels of negative affect, f = 0.27, b = 0.16, SE = 0.06, t = 2.74, p = .007,
and paranoia, B = 0.46, b = 0.22, SE = 0.04, t = 5.10, p < .001, but not social exclusion in
everyday life, p = 0.11, b= 0.16, SE = 0.14, ¢ = 1.13, p = .263.

Table 3 provides an overview of all the moderation effects of LDE. As can be seen,
the effect of social exclusion on paranoia is amplified by LDE in both the cross-sectional,
B = 0.24, and time-lagged regression, B = 0.13. Further, there are significant moderation
effects in the cross-sectional models for negative affect on paranoia, § = 0.35, and social
exclusion, B = 0.10, plus paranoia on social exclusion, B = 0.10, with no corresponding
effects in time-lagged analyses. Finally, the effect of paranoia on negative affect was
significantly moderated in time-lagged analysis only, 3 = 0.08.

Comparison of Moderation Effects of LDE vs. Negative Core and
Social Beliefs

The results of the moderation models testing the simultaneous effect of LDE and clini-
cal cognitive risk factors from baseline (negative-other-beliefs, negative-self-beliefs, and
social defeat) are summarized in Table 3 (right columns). All previously significant

LDE moderation effects remained significant, except for the paranoia x LDE effect on
subsequent negative affect.

Overall, standardized moderation effect sizes for LDE decreased when controlling for
the clinical risk factors. However, in the models with a significant LDE-moderation ef-
fect, effect sizes of the concurrently tested moderations (see rightmost column of Table 3
for an overview and Table 4 for a detailed list of other moderation effects) were mostly
within the same range. Notably, the controlled cross-sectional effect of social-exclusion
x LDE, B = 0.15, was only marginally smaller than the highest other interaction effect
for social exclusion x negative-other-beliefs, B = 0.17. For the time-lagged association
between social exclusion and subsequent paranoia, the LDE moderation effect was high-
est, f = 0.13, albeit only marginally higher than the second-highest moderation effect,
negative-self-beliefs: § = 0.11.
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Discussion

In this study, we aimed to explore whether the extent of intersectional lifetime dis-
crimination experience (LDE) continuously heightens susceptibility to feelings of para-
noia/mistrust in minoritized groups. Additionally, we investigated whether this height-
ened sensitivity can be fully explained by key factors identified in socio-cognitive etio-
logical models of clinical paranoia. In line with previous empirical and theoretical models
(Bentall et al., 2014), we found that among all types of psychotic (positive, negative,
and depressive) symptoms, paranoia shows the highest association with discrimination.
Additionally, LDE is correlated with habitual feelings of social exclusion (i.e., social
defeat), one’s negative self-beliefs, and negative beliefs about others. This replicates the
established link between LDE and both paranoia and socio-cognitive factors at the core
of clinical paranoia models (Freeman et al., 2002; Selten et al., 2013).

When investigating the role of LDE on paranoia in daily life, we consistently found
that an increasing complexity of intersectional LDE amplifies the dynamic interrelations
of negative affect, state-exclusion, and state-paranoia. Among these, the largest amplify-
ing effects were found for negative affect and state-exclusion on state-paranoia, with
the effects for state-exclusion on state-paranoia being found in cross-sectional and
time-lagged analyses. These directional effects mirror well-established triggers that have
been shown to elicit paranoia both in lab studies (Lamster et al., 2017; Lincoln et al.,
2018; Stewart et al., 2017) and numerous ambulatory assessment studies (e.g., Bell et al.,
2023). With LDE intensifying this trigger-response-association at the heart of various
vulnerability-stress models of paranoia and psychosis (negative emotions, e.g., Freeman
et al,, 2002; Myin-Germeys & Van Os, 2007; adversity, e.g., Selten et al., 2013), these
findings at first glance indicate that discrimination indeed purely constitutes a clinical
risk factor.

However, within the healthy cultural mistrust framework, increased mistrust in re-
sponse to situational stressors could also be found in minoritized groups as an adaptive
response to increased exploitation and discrimination (Whaley, 2001b): A person with
more LDE might respond with mistrust to social stressors, but this response may not
necessarily fall within the spectrum of clinically relevant paranoia and thus would
not be governed by the same set of social-cognitive risk factors for clinical paranoia.
Consequently, finding moderation effects of LDE that still exist when negative beliefs
about oneself, others, and habitual social defeat are controlled for can be interpreted as
a sign of non-clinical sensitization processes. Especially the stable moderation effect LDE
found on state social exclusion and concurrent/subsequent state-paranoia shows that
the differential reaction to current social adversity in people with LDE cannot be fully
explained by changes in beliefs and/or habitual feelings of social defeat. This specificity
to the association with a current social stressor tentatively suggests that the effects we
found could be partially caused by healthy cultural mistrust.
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Nevertheless, the reduced effect size of moderating effects of LDE when clinical
risk factors were controlled for indicate that at least some of these influences can be
explained within a clinical framework. In sum, this everyday-life perspective offers a
potential explanation for previous findings from cross-sectional studies that showed a
lowered associations between paranoia levels and some, but not all socio-cognitive risk
factor levels in intersectionally minoritized groups (Kingston et al., 2023): Based on our
results, we could assume that some seemingly-paranoid responses of healthy mistrust
emerge in response to situational factors of the eliciting social-exclusion experience,

i.e,, an increased tendency towards facing new situations of discrimination; and these
responses are not rooted in a cognitively biased perception of the situation due to
dysfunctional core-schemas. In consequence, retrospective reports of core schemas about
oneself and others and paranoid beliefs would be less strong/ubiquitous in minoritized
groups due to confounding clinical paranoia and healthy mistrust. To further verify this
hypothesis, future research needs to provide a more detailed picture of the nature of the
everyday-life situations that elicit feelings of social exclusion in minoritized people and
elucidate whether discriminatory features of these situational triggers contribute to an
increase in paranoid responses when compared to non-minoritized groups.

This is, to our knowledge, the first attempt at disentangling the clinical spectrum of
paranoia and healthy mistrust using ambulatory assessment and a competing moderation
approach. Given that multiple clinical models exist besides the social and cognitive ones
included here (for an overview, see Denecke et al., 2024), we can only preliminarily draw
the conclusion that the moderating effects of LDE are outside the working mechanisms
of clinical models of paranoia. It might well be that other mechanisms described in
clinical models, for example, reasoning biases as recently framed within Bayesian infer-
ence paradigms (Coltheart et al., 2010; Fletcher & Frith, 2009), fully account for the LDE
moderation effect we found. Even if that were to be the case, however, it would lead to
theoretically and practically important follow-up questions of where to draw the line and
declare a response of mistrust as clinical paranoia, and which associated mechanisms are
crucial to this distinction.

Finally, some general limitations need to be considered: First, our sample is a popula-
tion sample. While previous work has demonstrated multiple times that the spectrum
of paranoia extends to the general population (Elahi et al., 2017), a comparison of
clinical groups with and without minority backgrounds would provide more substantial
evidence that the differences we found persist when treatment-relevant levels of distress
are reached. Also, our study constituted a secondary analysis of existing data, so a
pre-registered verification of our findings (preferably in population and clinical samples)
is needed. Second, the vast majority of the healthy cultural mistrust research revolved
around ethnicity. Some recent studies (Ellett et al., 2025; Kingston et al., 2023) provided
evidence that this type of research can be generalized to other minority groups and
other forms of discrimination, but with our comparatively small subsamples for individ-
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ual minorities, we are unable to adequately analyse and compare different types of
discrimination individually. Follow-up studies may benefit from closing this gap between
our research and the bulk of healthy mistrust studies by stratifying participants along
one or multiple types of minority group association. Finally, lifetime discrimination has
been based on a broadly defined self-report assessment in this study. Consequently,
certain degrees of nuance in intersectional minority status or discrimination could not

be adequately captured (e.g., differentiation between gender-based discrimination and
transphobic discrimination or discrimination because of sexual orientation vs. because of
sexual orientation and sexual identity). This degree of imprecision could have led us to
systematically underestimate associations involving complex intersectional discrimina-
tion. Further, relying on self-report leads to a risk of confounding an accurate assessment
of discrimination with a bias due to paranoid thinking, possibly leading to an inflation of
reported discrimination. While the complexity of our study, specifically the separation of
state-paranoia and state-triggers in ambulatory assessment and discrimination as part of
the baseline questionnaire as well as the pattern of our results showing associations be-
tween discrimination and subsequent situational dynamics of state-paranoia can be seen
as arguments against this risk playing a prominent role, a more extensive assessment of
discrimination experience (e.g., a interview-based assessment of factual descriptions of
the situations perceived as discriminatory or a third person assessment via participants
relatives or close friends) could provide a more valid measure of this variable in future
research. Similarly, the baseline assessment of chronic social exclusion/social defeat was
rather brief. While some aspects of chronic social defeat commonly used as addition-

al indicators are derived from self-reported discrimination experiences and cannot be
implemented as a social defeat measure in a study that aims to disentangle minoritiza-
tion effects from social defeat, future studies could expand the assessment of chronic
defeat by including additional constructs (e.g., self-reported lifetime feelings of ostracism;
Shovestul et al., 2023) to increase the quality of chronic social defeat assessment.

In conclusion, our research shows that a history of (intersecting) discrimination expe-
riences increases state-mistrust in response to (social) stress and that psychosocial clini-
cal models of paranoia cannot fully explain this effect. Thus, healthy cultural mistrust
could partially explain such reactions that are mistakenly labelled as paranoid ideation.
By incorporating this perspective, we can further refine our understanding of paranoia
and, through future research, optimize evidence-based guidelines for diversity-sensitive
treatment.
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Abstract

Background: Research demonstrates that mental disorders are associated with specific
dysfunctional expectations and a reduced ability to adjust them, even after expectation-violating
experiences. The ViolEx (violated expectation) model offers a framework to explain why
expectations persist or change, introducing the concept of cognitive immunization as a potential
explanation for differences in information processes. Expectation-focused psychological
interventions (EFPI) aim to promote expectation adaptation.

Method: This study examines the effectiveness of an online EFPI platform for individuals with
mild depressive and/or anxiety symptoms. A total of 128 participants, screened with the PHQ-9
(scores 5-9) and/or BAI (scores 8-25), were randomly assigned to one of three groups. The EFPI
group and the active control group (ACG) received a psychoeducational video about expectations
and their influence on behavior. Over four weeks, the EFPI group completed behavioral
experiments to test their personal expectations, while the ACG used only cognitive strategies to
challenge personal expectations. A third group (control group; CG) received no intervention.
Surveys were administered at baseline, four weeks, and eight weeks after the initial assessment.
Results: A significant reduction in cognitive immunization was observed over measurement
timepoints, with a significant difference to the CG at the follow-up. Anxiety symptoms appear to
moderate this effect, whereas EFPI did not influence depressive symptoms, nor did depressive

symptoms moderate changes in cognitive immunization.
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Conclusion: This study is the first to evaluate online EFPI for mild depression and/or anxiety
symptoms, suggesting that EFPI may reduce cognitive immunization. Future studies should
investigate therapist-delivered EFPI in clinical populations with more severe symptoms.

Keywords

expectation violation, immunization, ViolEx-model, expectation focused psychological intervention EFPI,
online interventions, subclinical to mild symptoms

Highlights
« Dysfunctional expectations and cognitive immunization maintain mental disorders by
blocking belief/expectation updating.
« Online expectation-focused psychological interventions (EFPI) can reduce cognitive
immunization over time.
« EFPI effects appear stronger in individuals with elevated anxiety symptoms.
« EFPIis promising, but more therapist-guided and clinical research is needed.

Research has increasingly focused on non-specific factors in psychotherapy, known as
common factors (Wampold & Imel, 2015). These include concepts such as the therapeutic
relationship, activation of resources, actualization of the patient's problems, motivational
clarification, and problem solving, as well as alliance, empathy, expectations, cultural
adaptation, and therapist differences (Wampold, 2015; Wampold & Imel, 2015). One
promising factor receiving growing attention is the role of expectations in the therapeu-
tic process (Constantino et al., 2011, 2012; Greenberg et al., 2006). It is well-established
that expectations significantly influence therapy outcomes. Placebo research highlights
the power of treatment expectations (Bingel, 2020; Evers et al., 2018; Kirsch, 2018; Kirsch
et al., 2016; Wampold et al., 2005), and specific expectations have been shown to impact
therapeutic relationships (Al-Darmaki & Kivlighan, 1993; Finsrud et al., 2022; Wright &
Davis, 1994), proper self-efficacy (Bandura, 1977; Lightsey, 1999), or the effectiveness of
different intervention techniques (Craske et al., 1988; Rief & Glombiewski, 2017).

In clinical psychology research, studies suggest that individuals with mental disorders
not only hold more dysfunctional expectations but also struggle to adjust their expecta-
tions after disconfirming experiences (Kirchner et al., 2022; Kube, Kirchner, et al., 2019;
Kube et al., 2020; Rief & Joormann, 2019). In this context, dysfunctional expectations are
defined as dysfunctional thoughts that are unhelpful, distorted, idiosyncratic, and nega-
tively biased (Lam & Cheng, 2001). Not only should the content of a certain expectation
be considered, but also information processing factors should be explicitly addressed that
are responsible for expectation origination, maintenance, and modification.

The concept of expectation is also prominent in action planning and decision-making
models (Atkinson & Feather, 1966; Kahneman & Tversky, 2013). A similar generalized
model called the ViolEx (violated expectation) model was developed, offering a frame-
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work for understanding rigid expectations as core features of mental disorders (Rief

et al., 2015). According to this model, generalized expectations are shaped by past
experiences, social influences, and individual differences (Gollwitzer et al., 2018; Rief

et al.,, 2015). These generalized expectations lead to situation-specific predictions, which
may be confirmed or violated by experience. Healthy individuals generally adjust their
expectations following disconfirming experiences. However, research suggests that in
mental disorders such as depression, expectation updating may occur less frequently or
require stronger disconfirmatory evidence to take place. A key mechanism for maintain-
ing dysfunctional expectations, as proposed by the ViolEx model, is cognitive immuniza-
tion (Gollwitzer et al., 2018; Kube, Rief, et al., 2019; Pinquart et al., 2021). This involves

a reappraisal of an expectation-violating experience to preserve the original expectation,
often by dismissing disconfirming events as exceptions (“it was only an exception”). A
well-known process in cognitive-behavioral theories that contributes to the persistence
of dysfunctional expectations or beliefs is cognitive or behavioral avoidance (Aldao et al.,
2010; Hofmann & Hay, 2018; Servatius, 2016).

In the treatment of anxiety disorders, dysfunctional expectations such as “Something
bad will happen” or “They will laugh at me” are addressed explicitly through exposure
therapy, which aims to reduce avoidance behavior and promote expectation adjustment
(Clark, 1999; Craske et al., 1988; Craske et al., 2014). Research indicated that individuals
with mental disorders exhibit not only increased dysfunctional expectations but also dif-
ficulty in accommodating these dysfunctional expectations after new expectation-discon-
firming experiences (Kube, D’Astolfo, et al., 2017; Rief & Joormann, 2019). In depression,
for instance, patients often struggle to change negative performance expectations even
after experiencing positive outcomes (Kube, Rief, et al., 2019; Kube, Rief, & Glombiewski,
2017).

These findings suggest that persistent dysfunctional expectations and impaired adap-
tation processes may be central to various mental disorders. Addressing these mecha-
nisms directly in therapy could foster therapeutic change (Craske et al., 2014). Expect-
ation focused psychological interventions (EFPI) in psychotherapy has been proposed
as a strategy to address dysfunctional expectations by fostering conscious awareness, en-
couraging behavioral testing of expectations, and promoting expectation-disconfirming
experiences (Kube, Glombiewski, & Rief, 2019; Rief & Glombiewski, 2016).

This study investigates the effectiveness of online EFPI in reducing cognitive immu-
nization processes in individuals with mild depressive and/ or anxious symptoms. The
intervention aims to encourage participants to consciously explore how expectations
influence their feelings and behaviors, as well as actively test these expectations to foster
adaptive changes.

In this online randomized controlled trial, mildly depressed or anxious participants
were assigned to one of three groups. The experimental group (EFPI group) received
a psychoeducational video and conducted behavioral experiments to test personally
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burdensome expectations over four weeks. By burdensome expectations, we refer to
expectations that cause psychological distress or hinder goal achievement.

The active control group (ACG) received the same psychoeducational video but was
only asked to observe personal expectations over four weeks. The control group (CG)
received no interventions. It was assumed that the EFPI group would experience a
significant reduction in cognitive immunization over time, with the greatest reduction
compared to the ACG and CG. Additionally, it was expected that symptom severity,
e.g., depressive and anxiety symptom severity, would moderate the effect of the online
interventions on cognitive immunization. This assumption was based on evidence sug-
gesting that individuals with higher symptom burden may exhibit stronger cognitive
immunization mechanisms, making them less responsive to interventions aimed at pro-
moting expectation adaptation (Berg et al., 2022; Ewen et al., 2022; Kube, Kirchner, et
al., 2019). Since cognitive immunization functions as a defense mechanism to maintain
dysfunctional expectations, individuals with more severe symptoms may require stron-
ger interventions or repeated exposure to expectation-violating experiences to enhance
meaningful change.

Materials and Method

Participants

Recruitment

Participants were recruited through flyers displayed in public locations such as universi-
ty buildings, supermarkets, general practitioner practices, pharmacies, and hospitals, as
well as through social media groups, the SONA system (Research Participation System

of the Philipps-University of Marburg; https://www.sona-systems.com/), and mailing lists
at both Philipps-University of Marburg (students and employees) and other universities
in German-speaking countries (i.e. Luxemburg and Austria). In addition, support groups
for individuals with depression and anxiety disorders were contacted. Recruitment occur-
red from April 2021 to February 2022. For each participant, one Euro was donated to

an organization working to reduce the stigma surrounding mental illness. Psychology
students could receive credit points for their bachelor’s degree.

Inclusion Criteria

The target sample included individuals with mild depressive and/ or anxiety symptoms.
A score between 5-9 on the German version of the Patient Health Questionnaire-9
(PHQ-9; Grife et al., 2004) was considered indicative of mild depression. Alternatively,
a score between 8-25 on the Beck Anxiety Inventory (BAL; Margraf & Ehlers, 2007),
indicating mild to moderate anxiety not clinically relevant, was accepted. These cutoffs
were selected for ethical reasons, as the planned behavioral experiments by participants
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were not controlled by a licensed therapist. Participants were required to be at least
18 years old, have sufficient proficiency in the German language, and have access to a
personal email account.

Sample Size

The literature suggests that online interventions tend to have small to medium effect
sizes (Lintvedt et al., 2013; Sander et al., 2016; Zhou et al., 2016). Prior power analyses
were calculated for a MANOVA with repeated measures on within- and between-subject
factors, using an effect size of f= 0.2 and a power of .80, indicated that 152 participants
would be needed. This power analysis was conducted as part of the study’s preregistra-
tion (Ewen et al., 2021S) to ensure that the sample size was adequate for detecting
meaningful effects given the expected variance in cognitive immunization processes. The
selected parameters were based on previous research on online psychological interven-
tions with comparable effect sizes.

Study Design

The study was conducted entirely online using the survey platform formr (Arslan et

al., 2020). At each measurement point, the questionnaires were automatically sent via
email to participants through formr. Email addresses were collected at the beginning of
the study and stored pseudonymously by the program. Upon clicking on the study link,
participants were directed to the study information and informed consent page, which
they had to agree to before proceeding. Participants were then automatically randomized
by the program (Arslan et al., 2020) into one of three groups: the EFPI group, the ACG,
or the CG (see below). Additionally, all the participants were asked to complete baseline
questionnaires (see variables for details). After the baseline assessment, the procedures
varied among the groups (see Figure 1). For the EFPI group, a psychoeducation video was
presented immediately after the completion of the baseline questionnaires. This video
covered the role of expectations in shaping behavior and emotions, as well as the im-
pact of dysfunctional expectations, those that contribute to dysfunctional behaviors and
long-term negative consequences. Three days later, participants were for the first time
introduced to behavioral experiments, designed to test their burdensome situation-spe-
cific expectations (see Instructions, Table A1, Appendix). ‘Situation-specific expectations'
refer to beliefs about particular situations or events that may be unrealistic or rigid,
contributing to maladaptive responses to those situations. The chosen expectation had to
be very specific and testable over the following three days. Participants documented the
planned experiment, their specific expectation regarding the situation, and their level of
belief in this expectation (rated from 0-100%). They also recorded the associated emotion.
Furthermore, they were asked to reflect on their future behavior in the given situation
by considering how their actions could either confirm or disconfirm the expectation
(How can I confirm/disconfirm the expectation through my behavior?). After three days,
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participants evaluated the experiment and planned a new one. This process was repeated
twice a week for four weeks.

Figure 1

Procedure of the Experiment

| Study link |

| Informed consent |

Baseline Measurement (BL)

Inclusion criteria:
PHQ-9 Score 5-9
BAI Score 8-25

JUSWISSISSE dUI[Isey :}Ie)s Apnig

| Randomization |

| EFPI group | | ACG | | CG |
Psychoeducation (video) Psychoeducation (video)
Twice a week: Twice a week:
o  Cognitive intervention o  Cognitive intervention
o Behavioral experiments

i ,,

| Post Measurement (Post) |

Follow-up Measurement (FU)

< SooM § < $Y9OM F 19AQ

Note. PHQ-9 = Patient Health Questionnaire; BAI = Beck Anxiety Inventory; BL = Baseline measurement;
Post = Post measurement; FU = Follow-up measurement; EFPI = expectation focused psychological
interventions; ACG = active control group; CG = control group.

For the ACG, the same psychoeducation video was shown. Participants received a stand-
ardized psychoeducational intervention aimed at promoting cognitive restructuring, but
without the active expectation testing component. The intervention focused on provid-
ing participants with knowledge about cognitive biases and common distortions, aiming
to reduce maladaptive thinking patterns. This group was chosen to account for the
effects of general psychoeducation, and we expected that any changes in expectations

in this group would be less pronounced compared to the EFPI group, given the lack

of behavioral experimentation. They were asked every three days, over four weeks, to
document their burdensome expectations in the days between the questionnaires and
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to evaluate them as helpful or unhelpful, as well as noting the associated emotions and
behaviors.

The CG did not receive any psychoeducation or interim questionnaires.

After four weeks, all groups completed the post-questionnaires. A follow-up measure-
ment was conducted four weeks later.

Materials

Psychoeducation Video

The animated video using the program Powtoon (Puspitarini et al., 2019) gui-

ded participants through the five key questions (Anne-Catherine Ewen, 2021;
https://www.youtube.com/watch?v=q_L56tmckos): What are expectations? Why do hu-
mans have expectations? How do expectations arise? Why do certain expectations remain
stable? When are expectations causing problems? The questions were addressed using

the basic principles of the ViolEx model and psychoeducational content based on Rief
and Glombiewski (2016). The video explained that expectations were future-directed
thoughts that could be neutral, positive, or negative and interact with one’s environment.
They were arising automatically and were not always consciously recognized. Expect-
ations were shaped by experience, social influences, and individual differences. The
evolutionary advantage of planning behavior to prevent harm was highlighted. While the
stability of functional expectations would be adaptive, the persistence of dysfunctional
expectations could lead to distress by reinforcing avoidance behaviors. Avoidance and
immunization processes contribute to the rigidity of expectations, making them resistant
to change. Avoidance reduces exposure to corrective experiences, leading to a distorted
perception of reality. Even when an expectation is violated, the brain may dismiss

the event as insignificant, preventing the correction of distorted perceptions of reality.
The video emphasized the importance of consciously observing negative, burdensome,
dysfunctional expectations and periodically testing them.

Cognitive Intervention

The cognitive intervention was implemented in both the EFPI and ACG groups. It was
based on the SORC model, commonly used in cognitive-behavioral therapy (Borg-Laufs,
2020), which facilitates a structured analysis of situations by identifying thoughts, phys-
ical sensations, emotions, behaviors, and consequences. Participants selected a burden-
some expectation they had in the past three days. They were asked to identify the emo-
tions and the physical sensations triggered by this specific expectation, describe their
behavioral response, and reflect on its consequences. The cognitive intervention aimed
to help participants become aware of their expectations, understand their influence on
emotions and behavior, and encourage a more flexible adaptation of expectations over
time. In the EFPI group, this intervention was combined with behavioral experiments to
actively test and modify expectations, while in the ACG group, participants engaged only
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in cognitive reflection without direct behavioral testing. The intervention was designed
to reduce cognitive immunization and promote more adaptive expectation processes.

Behavioral Experiments

Behavioral experiments were conducted exclusively by the EFPI group. The instructions
for the behavioral experiments were adapted from Rief and Glombiewski (2016). Partic-
ipants selected a specific negative or burdensome expectation and formulated it in a
precise, situation-specific manner to ensure testability over the next three days. They
rated their belief in the expectation (0-100%) and identified the associated emotion.
Additionally, they reflected on their potential behavior in the given situation, considering
how they could act in ways that either confirmed or disconfirmed their expectation (How
can I behave to confirm my expectation? How can I behave to disconfirm my expectation?).
A key aim of the behavioral experiments was to counter cognitive immunization by
actively engaging participants in testing their expectations. By requiring them to plan
and execute experiments that challenge their expectations, the intervention sought to
make it more difficult for participants to dismiss disconfirming experiences as mere
exceptions. This structured approach was intended to promote a more flexible adaptation
of expectations. After three days, they reassessed their belief in the expectation, docu-
mented any perceived evidence supporting or contradicting it, and considered alternative
interpretations of the situation.

Measures

Demographics

Age, gender, nationality, education, profession, current and past diagnosed mental disor-
der, and current and past psychotherapeutic treatment were assessed.

Cognitive Immunization

The Immunization Scale (IMS; Ewen et al., 2022) was chosen as the primary outcome
measure because it assesses key mechanisms involved in expectation persistence, making
it a relevant indicator of cognitive immunization. The IMS consists of three subscales:

(1) Cognitive Immunization, which measures reappraisal strategies used to maintain
expectations despite disconfirming experiences, (2) Negative Expectations, capturing the
persistence of negative beliefs that often accompany cognitive immunization, and (3) As-
similation, referring to the integration of expectation-violating information without fun-
damentally altering the expectation. While the Cognitive Immunization subscale directly
measures immunization processes, the other two subscales assess related mechanisms
that sustain rigid expectations, aligning with the ViolEx model. The IMS was validated
through factor analyses and demonstrated excellent internal consistency (Cronbach’s

a = .94). Significant correlations with depression, anxiety, and psychological flexibility
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further support its construct validity. Cognitive immunization was selected as the pri-
mary outcome instead of direct expectation change because expectations are highly
specific and individual, making it difficult to systematically assess whether a particular
expectation was tested and updated. Instead, we focused on cognitive immunization as
the assumed underlying mechanism, as it represents a generalized process by which
individuals maintain their expectations despite disconfirming evidence. Depressive and
anxiety symptoms were considered moderators rather than primary outcomes because
the study aimed to investigate mechanisms of expectation maintenance and change
rather than direct symptom reduction.

Psychopathology

Depressive symptoms were assessed using the Patient Health Questionnaire — German
Version, section PHQ-9 (Gréfe et al., 2004). This 9-item scale primarily evaluates depres-
sion criteria as defined by the Diagnostic and Statistical Manual of Mental Disorders
DSM-IV. Severity levels are classified as follows: a sum score of 1 to 4 indicates mini-

mal depressive symptoms, 5 to 9 mild, 10 to 14 moderate, and 15 to 27 severe depres-

sive symptoms. Anxiety levels were measured using the Beck Anxiety Inventory BAI
(Margraf & Ehlers, 2007), a 21-item scale. A sum score of 0 to 7 indicates minimal anxiety,
8 to 15 mild, 16 to 25 moderate, and 26 to 63 severe anxiety symptoms. A sum score of 26
or higher is considered clinically relevant anxiety.

Ethics

The study was approved by the local ethics committee of the Department of Psychology
at Philipps-University of Marburg (reference number 2020-84k). The study was preregis-
tered on the Open Science Framework (https://osf.io/kvuj7).

Statistical Analyses

All analyses were conducted using RStudio version 1.2.5042 (Posit PBC, 2009-2020).
To account for missing values at the second and third assessment time points, incom-
plete sum scores of the dependent variables were estimated using multiple imputation
(Donders et al., 2006) with the MICE package (van Buuren & Groothuis-Oudshoorn,
2011).

Before conducting the analyses, the Mahalanobis distance was calculated and com-
pared against a x?-cut-off of o = .001, revealing no outliers. Mixed-effects analyses were
performed using the Ime4 package (Bates et al., 2018) and ImerTest (Kuznetsova et al.,
2015). The interaction term time*group was included as a predictor, while participant
intercepts and slopes were included as random effects, allowing trends over time to vary
for each participant. Analyses of variance ANOVA were calculated for an overview of
fixed effects. The package emmeans (Lenth et al., 2018) was used to compute contrasts.
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The results of the mixed linear models (LLM) were provided by the output of the
tab_model function of the sjPlot package (Ludecke, 2024). For moderator analyses, moder-
ator variables were included as a triple interaction into the model. The models with and
without the moderating term were compared using the Chi-square difference test. Ho-
moscedasticity and normality were checked through residual plots, which exhibited the
expected pattern. Due to a high number of missing values, the number of imputations
was set to 50 (Bodner, 2008; White et al., 2011). The missing values were assumed to be
missing at random (MAR), meaning that their occurrence was independent of the values
themselves. The baseline assessment had no missing values (n = 1,218), while the second
and third assessment time points had 54% and 66% missing values, respectively.

Results

Sample Characteristics

A total of 543 individuals agreed to the informed consent. However, 230 participants
were excluded due to incomplete baseline assessments, and 185 participants did not meet
the inclusion criteria, resulting in a final sample of 128 participants. Among these, 41
participants were allocated to the EFPI group, 38 to the ACG, and 49 to the CG (see
Figure 2).

The mean age of the sample was 27 (SD = 11.46). Most of the participants were
female (82.81%), while 16.41% identified as male and 0.78% as other. Most participants
(91.41%) held German nationality. Higher education, defined as holding a university
degree, was reported by 24.22% of the sample, while 78.13% were current university
students. A history of diagnosed mental disorders was reported by 21.88% of participants,
with 8.59% indicating a current diagnosis. Furthermore, 33.59% reported having received
psychotherapy at some point in their lives, and 12.50% were engaged in psychotherapeu-
tic treatment during the study period. The means and standard deviations of the assessed
questionnaires, comparing imputed and non-imputed data for the post and follow-up
measurements, are presented in Table 1.

Cognitive Immunization

An ANOVA of the mixed-effects model revealed a significant main effect of timepoint
(F(2, 122) = 19.96, p < .001), whereas the main group (F(2,122) = 2.21, p = .114) was not
significant. The interaction of timepoint and group (F(4,122) = 2.12, p = .082) was not
significant. The interaction plot can be seen in Figure 3.

The results of the linear mixed-effects model further revealed the main significant
effect of timepoint, indicating a decrease in the IMS score at the post and follow-up
measurement compared to the baseline measurement (post: B = -6.05, 95% CI [-9.90,
-2.19], p = .002; follow-up: B = - 11.64, 95% CI [-16.00, -7.28], p < .001). No significant
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Figure 2
Flow Chart
| Study link (n = 5,734) |
| _ | Exclusion due to missing informed consent
>
v (n=5,191)
| Fulfilled informed consent (n = 543) |
‘ Exclusion (n = 230)
> o Unfinished (1 = 230)
o Reiection of consent (n = 0)
Baseline Measurement (n = 406)
Exclusion (n = 278)
o Unfinished BL (n = 93)
» o Inclusion criteria not fulfilled
With PHQ-9 [5-9] and/ or
BAI [8 - 25] (n = 185)
Randomization (n = 128)
EFPI group ACG CG
(n=41) (n=38) (n=49)
v v v
| Post Measurement (n = 104) |
v

| Follow-up Measurement (1 =83) | Multiple Imputation of missing values

-
A

v

.. . in Post and Follow-up
| Statistical analysis (n = 128) |

Note. n = number of participants; PHQ-9 = Patient Health Questionnaire; BAI = Beck Anxiety Inventory; BL =
Baseline measurement; Post = Post measurement; FU = Follow-up measurement; EFPI = expectation focused
psychological interventions; ACG = active control group; CG = control group.

effect was found for the group variable (ACG: p = -0.18, 95% CI [-6.26, 5.89], p = .953;
CG: B =1.97,95% CI [-3.74, 7.67], p = .498), nor were any significant interactions
observed between the timepoint and group, while a significant interaction emerged for
the follow-up timepoint and the CG (} = 7.43, 95% CI [1.52, 13.35], p = .014; see Table
2) indicating that the change in the IMS score over the timepoints differs significantly
between the control group and the other groups.
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Table 1

Demographics: Mean and Standard Deviations of Different Variables for the Assessment Points Post and Follow-Up

Total Sample EFPI ACG CG

Variable N=128 n=41 n=38 n=49
Age (M, SD) 28.88 (13.00) 28.07 (12.83) 26.89 (9.89) 31.10 (15.02)
Gender (F, M, N)* 106 /21/1 32/8/1 34/4/0 40/9/0
PHQ-9,..... (M, SD) 6.27 (1.53) 6.54 (1.34) 6.03 (1.53) 6.24 (1.65)
PHQ-9... (M, SD) 6.81 (3.03) 6.71 (2.60) 6.18 (3.20) 6.35 (2.95)
PHOQ-9,..., (M, SD) 6.04 (3.04) 5.61 (2.74) 5.89 (3.17) 6.51 (3.16)
BAl.... (M, SD) 10.23 (5.52) 9.37 (5.71) 10.82 (5.28) 10.51 (5.49)
BAL.. (M, SD) 10.85 (7.89) 11.00 (8.39) 9.29 (6.53) 9.55 (8.40)
BATL.., (M, SD) 7.89 (7.06) 6.49 (6.49) 7.53 (6.39) 8.98 (7.96)
IMS...... (M, SD) 56.44 (13.45) 55.56 (14.13) 55.53 (12.52) 57.88 (13.73)
IMS... (M, SD) 51.31 (13.15) 49.51 (11.84) 50.84 (12.31) 53.18 (14.75)
IMS.s.... (M, SD) 48.57 (14.05) 43.88 (10.27) 47.08 (13.40) 53.65 (15.78)

Note. N = sample size; M = mean; SD = standard deviation; PHQ-9 = Patient Health Questionnaire-9; BAI = Beck
Anxiety Inventory; IMS = Immunization Scale; EFPI = Expectation Focused Psychological Intervention; ACG =
active control group; CG = control group.

°F = female, M = male, N = neutral numbers of participants of each group.

Random effects analysis showed that the variance in the intercepts across sessions
(t00) was 132.35, and the variance in the slopes (t11) for the post timepoint and the fol-
low-up timepoint was 51.86 and 94.79, respectively. The intraclass correlation coefficient
(ICC) was 0.71, indicating that 71% of the total variability in the outcome was attributable
to differences between groups and not within individuals. The model's conditional R?
was 0.735, suggesting that the model explains a substantial proportion of the variability
in the outcome and indicating the importance of the grouping structure, while the mar-
ginal R? was 0.084, indicating that the fixed effects alone explain a smaller proportion of
the variability.

Psychopathology

Depressiveness PHQ-9

An ANOVA of the mixed-effects model revealed no significant main (timepoint: F(2,121)
=0.18, p = .311; group: F(2,122) = 0.20, p = .820) or interaction (F(4,121) = 1.23, p = .300)
effects (see Figure 4).

The results of the linear mixed-effects model revealed no significant effects of time-
point or group, as well as no significant interactions could be found (see Table 3). The
PHQ-9 score did not significantly vary between the groups or measurement timepoints.
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Figure 3

Interaction Plot Mapped for the Immunization Scale
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Note. Figure 3 shows the Immunization Level measured by the IMS over the three measurement time points.
The results of the mixed models indicate only one significant interaction at the follow-up timepoint between
the groups. IMS = Immunization Scale; Baseline = Baseline measurement; Post = Post measurement; FU =
Follow up measurement; EFPI = expectation focused psychological interventions; ACG = active control group;

CG = control group.

Random effects analysis showed that the intercept variance (t00) was 0.77. The
variance in the slopes (t11) for the post timepoint was 4.41, and for the follow-up
timepoint, 5.54. The ICC was 0.77, suggesting that most variability in the PHQ-9 scores
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Table 2

Output of Mixed Model Including Immunization Scale, Timepoint and Group

Predictors Estimates 95% CI P
Intercept 55.59 51.38 = 59.80 <.001
Post -6.05 -9.90 - -2.19 .002
Follow-up -11.64 -16.00 - -7.28 <.001
ACG -0.18 -6.26 — 5.89 953
CG 1.97 -3.74 - 7.67 .498
Post * ACG 1.61 -3.95-7.17 569
Follow-up * ACG 3.65 -2.65 - 9.94 .255
Post * CG 1.38 -3.84 - 6.61 .603
Follow-up * CG 7.43 1.52 - 13.35 014
Random Effects
¢’ 52.01
Tu 132.35
Tirvos 51.86
Tussatowup 94.79
p01 -0.39

-0.43
ICC 0.71
N 125
Observations 384
Marginal R*/Conditional R* 0.084/0.735

Note. CI = confidence interval; ACG = active control group; CG = control group; c? = residual variance; t., =
random intercept variance; 7, = random slope variance; p01 = correlation between random intercept and slope;
ICC = interclass correlation coefficient; N = sample size; significant p-values (p < .05) are shown in bold.

is due to between-group differences. The model's conditional R? was 0.769, suggesting
that the model explains a substantial proportion of the variability in the outcome, while
the marginal R? was 0.014, indicating that the fixed effects alone explain only a small
proportion of the variability.

Anxiety BAI

For the calculated ANOVA, a significant main effect for timepoint could be found
(F(2,125) = 14.46, p < .001). The main effect group (F2,122) = 0.20, p = .819) was non-
significant, the interaction effect (F(4,125) = 2.89, p = .025) showed a significant result.
Contrast analyses looking at the change scores per group, only the EFPI group showed
a significant difference between post and follow-up measurement (#119) = 5.03, p < .001;
see interaction plot Figure 4).
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Figure 4

Interaction Plot Mapped for the Depressive and Anxiety Symptoms

Depressive symptoms over time Anxiety symptoms over time

Group

BAI sum score

/ Group
= T EFPI EFPI
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|
!
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Note. No significant results could be found for the depressive symptoms over the three measurement timepoints
(left). A significant interaction could be found for the anxiety symptoms over the three measurement
timepoints (right). PHQ-9 = Patient Health Questionnaire; BAI = Beck Anxiety Inventory; Baseline = Baseline
measurement; Post = Post measurement; FU = Follow up measurement; EFPI = expectation focused
psychological interventions; ACG = active control group; CG = control group.

The results of the linear mixed-effects model further revealed the main significant
effect of the follow-up timepoint ( = - 2.55, 95% CI [-4.75, -0.36], p = .023). No significant
effect was found for the group variable (see Table 4), nor were any significant interac-
tions observed between the timepoint and group.

The random intercept variance (t00) was 18.28, the random slope variance (t11) at the
post timepoint and the follow-up timepoint was 30.49 and 24.84, respectively. The total
variability was attributable to 74% of the differences between the groups. The model's
conditional R? was 0.744, the marginal R? was 0.034.
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Table 3

Output of Mixed Model Including Patient Health Questionnaire, Timepoint and Group

Predictors Estimates 95% CI P
Intercept 6.53 6.06 — 7.00 <.001
Post 0.14 -0.71 - 0.99 744
Follow-up -0.91 -1.82 - 0.00 .051
ACG -0.49 -1.17 - 0.19 159
CG -0.29 -0.93 - 0.35 378
Post * ACG 0.08 -1.15 - 1.31 901
Follow-up * ACG 0.81 -0.51 - 2.12 .231
Post * CG -0.07 -1.23 - 1.08 902
Follow-up * CG 1.17 -0.07 - 2.41 .065
Random effects
¢’ 1.59
Tu 0.77
Tirvos 4.41
Tirroliowp 5.54
p01 0.51

0.35
ICC 0.77
N 125
Observations 384
Marginal R*/Conditional R* 0.014/0.769

Note. CI = confidence interval; ACG = active control group; CG = control group; c? = residual variance; t., =
random intercept variance; 7, = random slope variance; p01 = correlation between random intercept and slope;
ICC = interclass correlation coefficient; N = sample size; significant p-values (p < .05) are shown in bold.

Moderations

IMS and PHQ-9

The model integrating the depressive symptoms as a moderator (AIC 3013.2) did not
explain significantly more variance than the model without a moderator (AIC 3016.5;
X4(9) = 16.28, p = .061).

In the triple interaction model, ANOVA calculations showed a significant main effect
of timepoint (F2,123) = 4.68, p = .011) and a significant interaction of timepoint and
PHQ-9 (F2,123) = 3.48, p = .034). The triple interaction was not significant (F(4,123) =
3.48, p = .417). The results of the linear mixed-effects model revealed no significant main
effects or interactions (see Table 5).
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Table 4

Output of Mixed Model Including the Beck Anxiety Inventory Timepoint and Group

Predictors Estimates 95% CI P
Intercept 9.41 7.68 — 11.13 <.001
Post 1.51 -0.80 - 3.83 199
Follow-up -2.55 -4.75 - -0.36 .023
ACG 1.45 -1.03 - 3.94 251
CG 1.20 -1.14 - 3.53 314
Post * ACG -2.98 -6.32 - 0.36 .080
Follow-up * ACG -0.69 -3.85 - 2.47 .668
Post * CG -2.40 -5.53 -0.73 133
Follow-up * CG 1.07 -1.90 - 4.04 479
Random effects
¢’ 12.67
Tu 18.28
Tirest 30.49
Tirroliowp 24.84
p01 0.03

-0.14
ICC 0.74
N 125
Observations 384
Marginal R*/Conditional R* 0.034/0.744

Note. CI = confidence interval; ACG = active control group; CG = control group; c? = residual variance; t., =
random intercept variance; 7, = random slope variance; p01 = correlation between random intercept and slope;
ICC = interclass correlation coefficient; N = sample size; significant p-values (p < .05) are shown in bold.

Random effects analysis showed that the variance in the intercepts across sessions
(t00) was 131.26, and the variance in the slopes (t11) for the post and the follow-up
timepoint was 54.11 and 102.20, respectively. The ICC was 0.71. The model's conditional
R? was 0.749, and the marginal R? was 0.123.

IMS and BAI

Integrating anxiety as a moderator in the mixed model (interaction model: AIC 2981.6,
triple interaction model: AIC 2974.1) explained the data significantly better (x%(9) = 25.45,
p =.003). The ANOVA revealed a significant main effect in group (F(2,119) = 6.23, p =
.002). The interaction between timepoint x BAI (F(2,122) = 6.43, p = .002) and group x
BAI (F(2,119) = 4.27, p = .016) were significant. The triple interaction was non-significant
(F(4,122) = 0.40, p = .806).
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Table 5
Output of Mixed Model Including Immunization Scale, Timepoint and Group and Patient Health Questionnaire as
Moderator
Predictors Estimates 95% CI P
Intercept 56.30 35.49 - 77.11 <.001
Post 8.61 -10.60 - 27.82 379
Follow-up -16.79 -38.78 — 5.21 134
ACG -12.80 -40.10 - 14.50 357
CG -11.50 -37.13 - 14.13 378
PHQ-9 -0.11 -3.23 - 3.01 945
Post * ACG -3.01 -28.22 - 22.19 814
Follow-up * ACG 9.44 -19.42 - 38.29 520
Post * CG -14.23 -37.89 - 9.43 238
Follow-up * CG 9.70 -17.39 - 36.79 482
Post * PHQ-9 -2.24 -5.12 - 0.63 127
Folloow-up * PHQ-9 0.79 -2.51 - 4.09 .639
ACG * PHQ-9 2.08 -2.14 - 6.31 332
CG *PHQ-9 2.15 -1.74 - 6.04 277
Post * ACG * PHQ-9 0.58 -3.32 - 448 770
Follow-up * ACG * PHQ-9 -0.89 -5.35 - 3.57 695
Post * CG * PHQ-9 2.40 -1.19 - 5.98 .190
Follow-up * CG * PHQ-9 -0.33 -4.44 - 3.78 876
Random effects
¢’ 50.36
To 131.26
Tiirost 54.11
Tirotow-up 102.20
p01 -0.40

-0.46
ICC 0.71
N 125
Observations 384
Marginal R’/Conditional R’ 0.123/0.749

Note. CI = confidence interval; ACG = active control group; CG = control group; PHQ-9 = Patient Health
Questionnaire-9; o? = residual variance; t., = random intercept variance; 7., = random slope variance; p01 =
correlation between random intercept and slope; ICC = interclass correlation coefficient; N = sample size;
significant p-values (p < .05) are shown in bold.
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The results of the linear mixed effects model further revealed the main significant effect
of the CG, indicating an increase in the IMS score in the third group compared to the
EFPI group (CG: B = 14.52, 95% CI [3.47, 35.57], p = .010). Higher BAI scores were
significantly associated with higher IMS scores (B = 1.05, 95% CI [0.35, 1.75], p = .003).

A significant interaction between the follow-up timepoint and the BAI score was found
(B =-0.87,95% CI [-1.61, -0.13], p = .021), indicating that the relationship between the
BAI score and the IMS score differs significantly at the follow-up timepoint compared to
the other timepoints. Another significant interaction was found between the third group,
CG, and the BAI score ( = -1.30, 95% CI [-2.26, -0.33], p = .008; see Table 6), indicating
that the relationship of the BAI score and the IMS score differs significantly in the CG
compared to the other groups.

The random intercept variance (t00) was 113.50, and the random slope variance (t11)
was for the post timepoint and the follow-up timepoint 54.34 and 85.34, respectively.
The ICC was 0.71, indicating that 71% of the total variability in the outcome could
be explained through the grouping factors and not individual variance. The model's
conditional R? was 0.752, suggesting that the model explains a substantial proportion of
the variability in the outcome, while the marginal R? was 0.148.

Discussion

The primary aim of this study was to evaluate the effectiveness of expectation-focused
online interventions in reducing cognitive immunization. The first hypothesis, which
proposed a greater reduction in immunization in the EFPI group among the participants
with mild symptom severity, can be interpreted as only partially supported. The findings
indicate a significant effect of the timepoint on IMS scores with reductions observed at
both post-measurement and follow-up. However, no significant main effect of group was
found. The results of the mixed models only showed one significant interaction at the
follow-up measurement for the CG, suggesting that changes in the IMS scores at the
follow-up timepoint differed between the CG and the other groups.

The lack of statistical significance of the interaction between group x timepoint after
the ANOVA calculations, as well as the interactions between the ACG and the timepoints
in the mixed model results, may be attributed to the smaller sample size than suggested
by the a priori power analyses, and the nature of the online intervention, which limits
control over participants’ adherence to the interventions. Further studies could address
this limitation by incorporating phone consultations with study therapists to enhance
adherence. However, the findings are in line with other studies (Kube, Glombiewski, Gall,
et al,, 2019; Kube, Glombiewski, & Rief, 2019; Rief & Joormann, 2019).
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Table 6

Output of Mixed Model Including Score of the Immunization Scale, Timepoint and Group, and Beck Anxiety

Inventory as Moderator

Predictors Estimates 95% CI P
Intercept 45.67 37.99 - 53.35 <.001
Post -0.92 -8.35 - 6.51 .808
Follow-up -3.43 -11.59 - 4.72 408
ACG -3.56 -15.62 - 8.50 562
CG 14.52 3.47 - 25.57 .010
BAI 1.05 0.35 - 1.75 .003
Post * ACG 2.99 -8.68 — 14.65 615
Follow-up * ACG 6.22 -6.58 — 19.03 340
Post * CG -3.14 -13.81 - 7.53 563
Follow-up * CG 4.65 -7.07 - 16.36 436
Post * BAI -0.55 -1.22 - 0.13 114
Follow-up * BAI -0.87 -1.61 - -0.13 .021
ACG * BAI 0.117 -0.86 - 1.21 742
CG * BAI -1.30 -2.26 — -0.33 .008
Post * ACG * BAI -0.06 -1.06 - 0.95 913
Follow-up * ACG * BAI -0.12 -1.23 - 0.98 826
Post * CG * BAI 0.49 -0.45 - 1.42 304
Follow-up * CG * BAI 0.36 -0.67 - 1.38 .492
Random effects
¢ 49.57
To 113.50
Tiirost 54.34
Tirotow-up 85.34
p01 -0.31

-0.35
ICC 0.71
N 125
Observations 384
Marginal R’/Conditional R’ 0.148/0.752

Note. CI = confidence interval; ACG = active control group; CG = control group; PHQ = Patient Health

Questionnaire-9; BAI = Beck Anxiety Inventory; 6* = residual variance; 7. = random intercept variance; 7., =

random slope variance; p01 = correlation between random intercept and slope; ICC = interclass correlation

coefficient; N = sample size; significant p-values (p < .05) are shown in bold.
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While no significant results were found in the model including depressive symptoms
(PHQ-9), the EFPI appeared to have an influence on anxiety symptoms. Looking at the
model incorporating anxiety symptoms (BAI), ANOVA calculations revealed a significant
main effect of timepoint, and a significant interaction between timepoint and group.
Further contrast analyses indicated a significant difference between post-measurement
and follow-up within the EFPI group. The results of the mixed models showed as well a
significant reduction of the BAI score at the follow-up timepoint. This suggests that EFPI
may contribute to a significant reduction in anxiety symptoms. However, no significant
interactions between timepoint and group were found. This indicates that after account-
ing for individual differences (random effects), the interaction effect does not remain
strong enough. Further studies with bigger sample sizes should clarify the effects of EFPI
on anxiety symptoms.

Moderator analyses further supported the findings that EFPI influences anxiety
symptoms. The model, including the BAI, could significantly better explain the data
than the model without the BAI as a moderator. Looking at the results of the mixed
models, significant moderations could be found at the follow-up timepoint and the third
group (CG). Notably, at the follow-up timepoint the relationship between BAI and IMS
scores was significantly different, indicating that this relationship varied over time.
Additionally, the relationship between BAI and IMS scores was significantly smaller in
the CG group compared to other groups. This is in line with previous research on the
effectiveness of behavioral experiments in anxiety disorders and the role of exposure in
dysfunctional expectations (Craske et al., 2014; McMillan & Lee, 2010).

Overall, differences between the EFPI group and the CG could be found, as well
as differences between baseline measurements and follow-up. Moreover, anxiety levels
seem to have an influence on the IMS levels and the effect of EFPI on IMS scores. The
reduction in immunization at the four-week follow-up suggests that cognitive (ACG)
and experience-based (EFPI) interventions may promote enduring changes in informa-
tion-processing mechanisms. Through a continuous updating process, the discrepancy
between preexisting assumptions and reality may decrease - a process that is often
impaired in individuals with mental health conditions (Berg et al., 2022). In other
words, these interventions may enhance cognitive flexibility by fostering adaptive updat-
ing mechanisms, allowing individuals to consider alternative situational interpretations
(Frober et al., 2018; Liknaitzky et al., 2017, 2018; Meiran et al., 2011).

Strengths and Limitations

This study proposes and tests expectation focused psychological interventions EFPI in

a longitudinal online format, offering an economical approach. Until now, cognitive
immunization has primarily been examined through complex experimental designs. This
study provides initial evidence of the effectiveness of EFPI in reducing immunization
over time using a simple self-report questionnaire in a naturalistic setting (Ewen et al.,
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2022). Additionally, the study contributes to the validation of the IMS, demonstrating
that immunization can be influenced following specific interventions. The results suggest
that cognitive immunization remains rather stable over time in the CG, highlighting the
potential of the interventions. Another advantage of the study design is that it provided
implicit support during an uncertain period during the COVID-19 pandemic. Moreover,
the findings suggest that EFPI may have a beneficial effect on subclinical or mild anxiety
symptoms.

However, the results should be interpreted with caution due to several limitations.
A substantial number of participants were lost to post and follow-up assessments,
likely due to the lack of therapeutic contact in this online program, which may have
facilitated early dropout. Additionally, as participants were contacted via email, the study
had limited control over questionnaire completion and participant accessibility. Conse-
quently, data interpretation should be approached with caution, particularly given the
need for missing data imputation, even though this method is already well established
(Enders, 2017). Another limitation is the restrictive inclusion criteria, which resulted in
a relatively small sample size. Additionally, an unequal distribution of female and male
participants occurred, with a higher proportion of female participants. This imbalance in
gender distribution is common in psychological research, particularly in mental health
and online intervention studies, where female individuals tend to be overrepresented
(Richmond et al., 2015). While our analyses do not suggest gender-related effects, future
studies should aim for a more balanced sample to ensure broader generalizability.

Future Research and Practical Implications

Future research should include participants with diagnosed mental disorders to evaluate
the use of EFPI in psychotherapy over the course of structured Cognitive Behavioral
Therapy (Ewen et al., 2023; Wilhelm et al., 2022). Furthermore, future research should
explore the potential moderating effects in more depth (i.e., anxiety symptoms). To better
understand the underlying mechanisms of cognitive immunization, it would be valuable
to investigate cognitive flexibility, as examined in previous studies (Frober et al., 2018;
Liknaitzky et al., 2018). Additionally, future research should explore the connection be-
tween expectation management and predictive coding approaches, which is an emerging
field of study (Kube et al., 2022). Another important question is whether different mental
disorders exhibit similar patterns of increased cognitive immunization and whether EFPI
could be effective in these populations as well.

Regarding practical implications, this study could support the integration of EFPI into
psychotherapy (Kube, Glombiewski, & Rief, 2019; Rief & Glombiewski, 2016), whereby
the influence of EFPI on more severe psychopathology could be analyzed. The interven-
tions appear to have a long-term impact. By actively addressing persistent and dysfunc-
tional expectations in psychotherapy, clinicians may help patients modify rigid cognitive
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patterns in general. EFPI provides a structured approach to seemingly reduce cognitive
immunization, thereby fostering greater flexibility in expectation adaptation.

Conclusion

This study is the first to evaluate the effectiveness of expectation-focused psychological
interventions over a two-month period. Delivered online without offering therapeutic
support, these interventions showed an ability to reduce cognitive immunization pro-
cesses. Since cognitive immunization contributes to the persistence of dysfunctional
expectations, reducing these processes may lead to greater adaptability to situational
experiences, particularly in individuals with mild depressive and/or anxiety symptoms.
Furthermore, the findings suggest a certain relationship between cognitive immunization
and anxiety symptoms, with a possible link between the reduction of cognitive immuni-
zation and improvement in anxiety symptoms that should be tested in further studies.
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