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Elaborate Summary

Theory of Mind (ToM) is one of the most investigated aspects of social cognition
and refers to a range of mental processes that allow humans to interpret, perceive,
and respond to social cues, while accounting for a specific situation. ToM is the
cognitive ability to ascribe mental states such as desires, beliefs, intentions and
emotions to oneself and others (Apperly, 2012). It allows humans to predict and
explain behavior. ToM can also be construed as a part of empathy, in this case ToM
is equated to one aspect of empathy termed cognitive empathy. The second aspect of
empathy is affective empathy, which refers to affective contagion (i.e., sharing the
emotional experiences of others). The two systems of empathy rely on separate but
interacting brain networks (Shamay-Tsoory, 2011).

ToM is not a monolithic ability; it includes two different facets, affective and
cognitive ToM (Maleki et al., 2020; Shamay-Tsoory et al., 2007; Zabihzadeh et al.,
2017). Cognitive ToM involves representing thoughts, intentions, or beliefs by making
inferences about mental states through interpretation or prediction of others’ behaviors
(i.e., understanding the intentions of others). Affective ToM involves representing
emotions and feelings by decoding and discriminating the mental states of others
based on available environmental information.

The importance of ToM is exemplified by the finding that ToM deficits have been
reliably associated to mental disorders. For instance, individuals with alcohol use
disorder (AUD) show medium to strong ToM impairments (Bora & Zorlu, 2017;
Hanegraaf et al., 2021; Onuoha et al., 2016; Sanvicente-Vieira et al., 2017). ToM
impairments are also common in patients with borderline personality disorder (BPD;
Bora, 2021; Hanegraaf et al., 2021; Németh et al., 2018; Richman & Unoka, 2015).
The ToM deficits shown by these groups are likely contributing to the interpersonal
difficulties frequently seen among BPD and AUD patients (Hanegraaf et al., 2021).
Further, both disorders are frequently comorbid. At the same time the two groups are
marked by uniquely different socio-demographic characteristics. Even though both are
marked by ToM deficits, the two disorders have been linked to different types of ToM
deficits. People can show exceeding ToM, less ToM, or no ToM. Exceeding ToM
implies over-interpretating others’ behaviors. Reduced ToM and no ToM imply a
limited tendency to ascribe mental states to others, which is often marked by literal

understanding (Vegni et al., 2021). By examining these two distinct clinical samples,



which show characteristic symptoms, socio-demographic characteristics, and ToM
deficits, a more comprehensive understanding of ToM abilities can be achieved.

Studies on socio-demographic characteristics such as sex or age have shown
inconsistent results. There is some evidence that men outperform women (Russell et
al., 2007), while in other studies sex differences are largely absent (Barrett et al., 1998;
Derntl et al., 2010). Given the inconsistent results, further research is crucial to clarify
sex influences on ToM. Studies about age indicate a decline in ToM in older adults
(Bailey et al., 2008; Henry et al., 2013; Krych-Appelbaum et al., 2007). Hence, ToM
development across the entire lifespan is relevant.

ToM research is plagued by the presence of a multitude of measures (Olderbak
& Wilhelm, 2020; Quesque & Rossetti, 2020). According to Quesque and Rossetti
(2020), ToM measures need to require test takers to represent others' mental states
and to distinguish these from one’s own. These two criteria are fulfilled by the Movie
for the Assessment of Social Cognition (MASC). The MACS is consistently employed
across all three studies presented in this dissertation. While many ToM measures have
been criticized for lacking validity (Pabst et al.,2022), the MASC (Dziobek et al., 2006)
is considered both valid and reliable (Benito-Ruiz et al., 2022; Fossati et al., 2018).
Nevertheless, it has created inconsistent findings. To enhance the understanding of
the MASC’s psychometric properties, individual and situational factors that influence
affective and cognitive ToM should be investigated to improve the understanding of
ToM measurements in the clinical context. This dissertation presents findings from
three articles. Article 1 tested invariance of the MASC over the duration of the test and
depending on sex and age. Article 2 explored the impact of the interaction partner's
gender per item within the ToM measure. Article 3 presents findings on changes of
ToM during inpatient treatment.

Article 1 explored ToM in a large clinical sample, including patients with AUD
and Personality Disorders (PD). The study assessed the changes in cognitive and
affective ToM within the MASC over the course of a test session. Results indicated a
decrease in cognitive ToM and an improvement in affective ToM performance as the
test progressed. This effect was moderated by age, older participants showed a more
pronounced trend in affective ToM than younger. Sex differences were also observed,
with women displaying higher affective ToM skills. Furthermore, individuals with PD

generally showed better ToM abilities than those with AUD. These findings underscore



the importance of considering individual (e.g., age, sex), and situational (test duration)
variables when measuring ToM abilities, offering insight into potential reasons for
inconsistent results in prior studies.

Article 2 examined ToM assessments by exploring how the gender of the
interaction partners and the congruence of their perspective affect ToM measurement.
Based on previous research, it was hypothesized that ToM scores vary with the social
groups of the interaction partners. ToM performance is enhanced when the target and
the perceiver share similar social groups and perspectives. Conversely, ToM
performance is diminished when interaction partners have identical social groups but
possess differing perspectives (Simpson & Todd, 2017). Article 2 assessed ToM in a
large clinical sample, including individuals with AUD, and PD, and healthy controls
(HC). A consistent pattern emerged, items with the same gender of interaction
partners resulted in lower ToM abilities compared to items with different gender of
interaction partners, within both clinical samples and HC. Within clinical samples,
items with male targets resulted in better ToM performance compared to items with
female targets, the smaller HC did not replicate this effect. The findings indicate that
the gender of interaction partners serves as a significant moderator of ToM
performance. However, the findings of this article need to be further investigated with
studies in which the gender within items is systematically manipulated.

Article 3 focused on the effect inpatient psychotherapeutic treatment has on
affective and cognitive ToM and related outcomes (like alcohol use and psychological
symptoms) in individuals with AUD. This longitudinal study used the MASC to track
changes in affective and cognitive ToM between admission and discharge. This
longitudinal study was carried out within a naturalistic environment to increase the
degree of clinical representativeness and the external validity of clinical care routine.
All variables were assessed at admission and discharge of the inpatient stay. Article
3 investigated affective and cognitive ToM in a longitudinal study within individuals
with AUD for the first time. It contributes to the expanding body of literature by
demonstrating that only cognitive ToM improved following an eclectic abstinence-
oriented inpatient treatment. It might be that more specific interventions are required
to yield improvements in affective ToM. Moreover, the results of Article 3 reveal that
initial ToM abilities positively correlated with a decrease in symptoms of depression

and somatization, suggesting ToM's potential as a treatment target to improve



psychological health not only in patients with BPD (Kvarstein et al., 2020), but also in
those with AUD. These findings highlight the need for further research on ToM's

relationship with psychological symptoms in AUD, emphasizing the value of
incorporating ToM training into treatment programs. This fits with the current literature
highlighting ToM’s vital role in the recovery process (Rupp et al., 2017) and the
alleviation of comorbid symptoms in other mental disorders (Sondermann et al., 2020).

In conclusion, this dissertation explored the interactions of multiple individual
and situational factors that influence ToM measurement. The studies showed that ToM
measurements would be more consistent if age is accounted for. Future, ToM
measures could balance the number of male and female items. The studies help to
understand the heterogeneity in the previous findings. By differentiating between
these two ToM facets within sizable clinical samples, while always relying on the
MASC, this research enriches our understanding of the subject.

Previous findings highlight the significance of ToM across a spectrum of mental
disorders, McLaren et al. (2022) provided a comprehensive examination of ToM
exceeding in many mental disorders. Moreover, a systematic review by Cotter et al.
(2018) emphasized the role of social cognitive processes as transdiagnostic clinical
indicators across various clinical presentations, underscoring their importance in
discerning disease progression, and treatment efficacy. Previous findings have led to
the conclusion that ToM should be considered as a transdiagnostic factor essential for
conceptualizing mental health. This was for instance recognized within the Research
Domain Criteria (RDoC) framework (National Institute of Mental Health, 2020). This
framework assesses dysfunctions across broad psychological and biological matrices
and tries to overcome the limitations of categorical diagnostic models.

Especially the last article highlighted the potential relevance of ToM for
therapeutic processes. To effectively integrate social cognition training within
psychotherapeutic treatment programs, a more comprehensive understanding of ToM
in clinical adult samples is necessary. Evidence supports that such integrative
therapies can improve outcomes across various psychiatric disorders (Peyroux &
Franck, 2014). This offers valuable insights for identifying and prioritizing therapeutic
interventions in patients within clinical samples, specifically among patients with AUD
and PD.



Deutsche Zusammenfassung

Die Theory of Mind (ToM) ist einer der am meisten untersuchten Aspekte der
sozialen Kognition und bezieht sich auf eine Reihe von mentalen Prozessen, die es
Menschen ermoglichen, soziale Hinweise zu interpretieren, wahrzunehmen und
darauf zu reagieren, wahrend sie eine bestimmte Situation bertcksichtigen. ToM ist
die kognitive Fahigkeit, sich selbst und anderen mentale Zustande wie Wiinsche,
Uberzeugungen, Absichten und Gefiihle zuzuschreiben (Apperly, 2012). Sie
ermoglicht es dem Menschen, Verhalten vorherzusagen und zu erklaren. ToM kann
auch als Teil der Empathie verstanden werden; in diesem Fall wird die ToM mit einem
Aspekt der Empathie gleichgesetzt, der als die kognitive Empathie bezeichnet wird.
Der zweite Aspekt der Empathie ist die affektive Empathie, die sich auf die emotionale
Ansteckung (d. h. das Teilen der emotionalen Erfahrungen anderer) bezieht. Die
beiden Systeme der Empathie beruhen auf getrennten, aber interagierenden Arealen
im Gehirn (Shamay-Tsoory, 2011).

ToM ist keine monolithische Fahigkeit; sie umfasst zwei verschiedene
Facetten, die affektive und kognitive ToM (Maleki et al., 2020; Shamay-Tsoory et al.,
2007; Zabihzadeh et al.,, 2017). Die kognitive ToM beinhaltet die Darstellung von
Gedanken, Absichten oder Uberzeugungen durch Rickschliisse auf mentale
Zusténde durch Interpretation oder Vorhersage des Verhaltens anderer (d. h. das
Verstehen der Absichten anderer). Die affektive ToM umfasst die Darstellung von
Emotionen und Geflhlen durch Dekodierung und Differenzierung der mentalen
Zustande anderer auf der Grundlage der verfigbaren Umgebungsinformationen.

Die Bedeutung der ToM wird durch Evidenzen veranschaulicht, dass ToM-
Defizite zuverlassig mit psychischen Erkrankungen in Verbindung gebracht wurden.
So zeigten beispielsweise Personen mit einer Alkoholerkrankung (AUD) mittlere bis
starke ToM-Beeintrachtigungen (Bora & Zorlu, 2017; Hanegraaf et al., 2021; Onuoha
et al., 2016; Sanvicente-Vieira et al., 2017). ToM-Beeintrachtigungen zeigten sich
haufig auch bei Patientinnen mit einer Borderline-Personlichkeitsstorung (BPD; Bora,
2021; Hanegraaf et al., 2021; Németh et al., 2018; Richman & Unoka, 2015). Die von
diesen Gruppen berichteten ToM-Defizite tragen unter anderem zu den
zwischenmenschlichen Schwierigkeiten bei, die haufig bei BPD- und AUD-
Patientinnen zu beobachten sind (Hanegraaf et al., 2021). Zudem gehen beide
Erkrankungen mit vielen Komorbiditaten einher. Gleichzeitig sind beide Gruppen
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durch eindeutig unterschiedliche soziodemografische Merkmale gekennzeichnet.
Auch wenn beide durch ToM-Defizite gekennzeichnet sind, wurden beide
Erkrankungen mit unterschiedlichen Arten der ToM-Defizite in Verbindung gebracht.
Menschen kénnen eine exceeding ToM, eine geringere ToM oder gar keine ToM
aufweisen. Die exceeding ToM bedeutet, dass das Verhalten anderer Gberinterpretiert
wird. Die reduzierte ToM und keine ToM implizieren eine eingeschrénkte Tendenz,
anderen Menschen mentale Zustédnde zuzuschreiben. Dies ist oft durch wortliches
Verstehen gekennzeichnet (Vegni et al., 2021). Durch die Untersuchung dieser beiden
unterschiedlichen klinischen Stichproben mit charakteristischen Symptomen,
soziodemografischen Merkmalen und ToM-Defiziten, kann ein umfassenderes
Verstandnis der ToM-Fahigkeiten erreicht werden.

Studien zu soziodemografischen Merkmalen wie Geschlecht oder Alter fihrten
zu widerspruchlichen Ergebnissen. Es gibt einige Hinweise darauf, dass Manner
besser abschneiden als Frauen (Russell et al., 2007), wahrend in anderen Studien
Geschlechtsunterschiede weitgehend fehlen (Barrett et al., 1998; Derntl et al., 2010).
Angesichts der widersprichlichen Ergebnisse sind weitere Forschungsprojekte
hinsichtlich der geschlechtsspezifischen Einflisse auf die ToM unerlasslich. Studien
Uber das Alter deuten auf einen Rickgang der ToM bei alteren Erwachsenen hin
(Bailey et al., 2008; Henry et al., 2013; Krych-Appelbaum et al., 2007). Daher ist die
Entwicklung der ToM uber die gesamte Lebensspanne hinweg relevant.

Die ToM-Forschung steht, aufgrund einer Vielzahl von Messverfahren vor
grof3en Herausforderungen (Olderbak & Wilhelm, 2020; Quesque & Rossetti, 2020).
Nach Quesque und Rossetti (2020) beinhalten die grundlegenden Komponenten der
ToM, die Darstellung der mentalen Zustédnde anderer und die Fahigkeit diese von den
eigenen zu unterscheiden. Diese beiden Kriterien werden mit dem Movie for the
Assessment of Social Cognition (MASC) erfasst, einem Instrument, das in allen drei
Studien dieser Dissertation eingesetzt wurde. Wahrend viele ToM-Messungen wegen
mangelnder Validitat kritisiert werden (Pabst et al., 2022), wurde der MASC (Dziobek
et al., 2006) als valide und zuverlassig beschrieben (Benito-Ruiz et al., 2022; Fossati
et al., 2018). Dennoch hat er zu inkonsistenten Ergebnissen gefuhrt. Um das
Verstandnis der psychometrischen Eigenschaften des MASC zu verbessern, sollten
individuelle und situative Faktoren, die die affektive und kognitive ToM beeinflussen,

untersucht werden. Zudem sollte hierdurch das Verstandnis der ToM-Messungen im



klinischen Kontext verbessert werden. In dieser Dissertation werden Ergebnisse aus
drei Artikeln vorgestellt. Artikel 1 untersucht die Invarianz des MASC Uber die Dauer
der Testung in Abhéngigkeit von Geschlecht und Alter. Artikel 2 analysiert den Einfluss
des Geschlechts der Interaktionspartner pro Item innerhalb der ToM-Messung. In
Artikel 3 werden Ergebnisse zu Veranderungen der ToM wéhrend einer stationaren
Behandlung vorgestellt.

Artikel 1 untersuchte die ToM in einer grof3en klinischen Stichprobe, die
Patientinnen mit AUD und Personlichkeitsstorungen (PD) umfasste. Die Studie
untersuchte die Verénderungen der kognitiven und affektiven ToM anhand des
MASCs im Verlauf einer Testsitzung. Die Ergebnisse zeigten eine Abnahme der
kognitiven ToM und eine Verbesserung der affektiven ToM-Leistung im Verlauf der
Testung. Dieser Effekt wurde durch das Alter moderiert und war bei é&lteren
Teilnehmerinnen besonders ausgepragt. Es wurden auch geschlechtsspezifische
Unterschiede beobachtet, wobei Frauen héhere affektive ToM-Fahigkeiten aufwiesen.
Dartber hinaus zeigten Personen mit PD generell bessere ToM-Fahigkeiten als
solche mit AUD. Diese Ergebnisse unterstreichen, wie wichtig es ist, bei der Messung
von ToM-Fahigkeiten individuelle (z. B. Alter, Geschlecht) und situative (Testdauer)
Variablen zu bertcksichtigen und geben Aufschluss Uber mdgliche Grinde fir
widersprichliche Ergebnisse friherer Studien.

In Artikel 2 wurde untersucht, wie sich das Geschlecht der Interaktionspartner
und die Kongruenz ihrer Perspektiven auf die ToM-Messung auswirken. Basierend auf
der Literatur wurde die Hypothese aufgestellt, dass die ToM von sozialen Gruppen der
Interaktionspartner beeinflusst wird. Die ToM-Leistung ist héher, wenn die Zielperson
und der Wahrnehmende &hnliche soziale Gruppen und Perspektiven haben.
Umgekehrt sinkt die ToM-Leistung, wenn die Interaktionspartner identische soziale
Gruppen, aber unterschiedliche Perspektiven haben (Simpson & Todd, 2017). Artikel
2 untersuchte die ToM in einer grof3en klinischen Stichprobe, die sich auf Personen
mit AUD und PD sowie gesunde Kontrollpersonen (HC), bezieht. Es zeigte sich ein
konsistentes Muster: Items mit Interaktionspartnern desselben Geschlechts fiihrten zu
niedrigeren ToM-Fahigkeiten im Vergleich zu Items mit Interaktionspartnern
unterschiedlichen Geschlechts. Dies zeigte sich sowohl in den klinischen Stichproben
als auch in der Stichprobe der HC. In den klinischen Stichproben fihrten Items mit

mannlichen Personen zu einer besseren ToM-Leistung im Vergleich zu Items mit

10



weiblichen Personen. In der kleineren Stichprobe der HC konnte dieser Effekt nicht
repliziert werden. Die Ergebnisse deuten darauf hin, dass das Geschlecht der
Interaktionspartner ein signifikanter Moderator der ToM-Leistung ist. Die Ergebnisse
dieses Artikels mussen jedoch durch Studien, die sich auf die systematische
Manipulation des Geschlechts der Items konzentrieren, weiter untersucht werden.

Artikel 3 befasste sich mit den Auswirkungen einer stationdren
psychotherapeutischen Behandlung auf die affektive und kognitive ToM und die damit
verbundenen psychologischen Symptome bei Personen mit AUD. In dieser
Langsschnittstudie wurde der MASC verwendet, um Veranderungen in der affektiven
und kognitiven ToM zwischen Aufnahme und Entlassung zu erfassen. Diese
Langsschnittstudie wurde in einem naturalistischen Umfeld durchgefiihrt, um den
Grad der klinischen Reprasentativitdat zu erhdohen und die externe Validitat zu
verstarken. Zudem wurden diese Variablen sowohl bei der Aufnahme als auch bei der
Entlassung der Behandlung gemessen. Artikel 3 untersuchte erstmalig die affektive
und kognitive ToM in einer Langsschnittstudie bei Personen mit AUD. Der Artikel
erweitert das Verstandnis der bestehenden Literatur und zeigt auf, dass die kognitive
ToM durch eine eklektische abstinenzorientierte stationdare Behandlung verbessert
werden kann. Es kdnnte sein, dass spezifischere Interventionen erforderlich sind, um
Verbesserungen in der affektiven ToM zu erzielen. Dartber hinaus korrelierten die
anfanglichen ToM-Fahigkeiten positiv mit einer Abnahme der Depressions- und
Somatisierungssymptome.

Dies deutete darauf hin, dass ToM ein potenzielles Behandlungsziel zur
Verbesserung der psychischen Gesundheit darstellt (Kvarstein et al., 2020). Diese
Ergebnisse sprechen gemal der aktuellen Literatur fur den Bedarf an weiteren
Forschungsprojekten im Zusammenhang zwischen der ToM und psychologischen
Symptomen bei Personen mit AUD und unterstreichen den potenziellen Einfluss der
ToM bei psychologischen und psychotherapeutischen Interventionen im Hinblick auf
den Genesungsprozess (Rupp et al., 2017) und die Linderung von komorbiden
Symptomen (Sondermann et al., 2020).

Zusammenfassend lasst sich sagen, dass in dieser Dissertation die
Interaktionen mehrerer individueller und situativer Faktoren untersucht wurden, die die
ToM-Messung beeinflussen. Die Studien zeigten, dass ToM-Messungen konsistenter

sein sollten, wenn das Alter bertcksichtigt wird. Zukunftige Studien sollten im Rahmen
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der ToM-Messungen die Anzahl der mannlichen und weiblichen Items ausgleichen.
Die Studien liefern Hinweise, um die Heterogenitat der bisherigen Ergebnisse besser
zu verstehen. Die Differenzierung der beiden ToM-Facetten innerhalb grof3er
klinischer Stichproben, die sich stets auf den MASC stitzen, bereichert unser
Verstandnis der ToM -Forschung.

McLaren et al. (2022) haben eine umfassende Untersuchung der ToM-Defizite
bei vielen psychischen Erkrankungen durchgefiihrt. Darlber hinaus betonte eine
systematische Ubersichtsarbeit von Cotter et al. (2018) die Rolle sozial kognitiver
Prozesse als transdiagnostische Indikatoren ({ber verschiedene Kklinische
Erkrankungen hinweg und bekraftigte ihre Bedeutung bei der Erkennung des
Krankheitsverlaufs und der Wirksamkeit der Behandlung. Frihere Befunde zeigten,
dass die ToM als transdiagnostischer Faktor betrachtet werden sollte, der fur die
Konzeptualisierung psychischer Gesundheit wesentlich ist. Dies steht im Einklang mit
der Research Domain Criteria (RDoC; National Institute of Mental Health, 2020).
Dieses Model bewertet Erkrankungen Uber psychologische und biologische Ebenen
hinweg und versucht, die Grenzen kategorischer Diagnosemodelle zu tberwinden.

Insbesondere der letzte Artikel hat die potenzielle Bedeutung der ToM fir
therapeutische Prozesse hervorgehoben. Um ein soziales Kognitionstraining effektiv
in  psychotherapeutische Behandlungsprogramme zu integrieren, ist ein
umfassenderes Verstandnis der ToM in Kklinischen Erwachsenenstichproben
notwendig. Es gibt Belege dafir, dass solche integrativen Therapien die Ergebnisse
bei verschiedenen psychiatrischen Erkrankungen verbessern kénnen (Peyroux &
Franck, 2014). Dies bietet wertvolle Erkenntnisse fiir die Identifizierung und
Priorisierung von therapeutischen Maflinahmen bei Patientinnen in Kklinischen

Stichproben, insbesondere bei Patientinnen mit AUD und PD.
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General Introduction

1. General Introduction

1.1 What is a Theory of Mind?
1.1.1 Definition of Theory of Mind

The term Theory of Mind (ToM) was first introduced in 1978 by Premack and
Woodruff (Premack & Woodruff, 1978), while testing chimpanzees’ abilities to
understand false beliefs, which represent incorrect ideas. They examined the
chimpanzees' ability to discern an actor's intention by presenting them with videos of
humans facing various problems. Premack and Woodruff (1978) argued that
attributing mental states requires theoretical knowledge, which is a theory about the
mind of another person (i.e., ToM). Noting that the chimpanzees chose solutions
based on their understanding of interpersonal relationships within their environment
(Dennett, 1978). These ideas were subsequently applied to children. Extensive
research in developmental psychology, especially by Freidson (1958), revealed that
children are innately egocentric, which leads to systematic ToM errors. By the age of
four, they begin to adopt the perspectives of others (Marvin et al., 1976) and start to
differentiate between their own and other’'s mental states. This is a core element of
ToM, which is described as a cognitive ability to recognize others’ mental states, and
is the foundation for social functioning (Rosello et al., 2020; Sabbagh et al., 2009;
Singer, 2006). Children learn to infer behaviors based on another’s incorrect beliefs
(Schaafsma et al., 2015; Wimmer & Perner, 1983). In children, ToM is linked to peer
popularity and prosocial behavior, including acts of helping, cooperating and
comforting (Imuta et al., 2016; Slaughter et al., 2015). A better ToM was also related
to better friendships (Fink et al., 2015). These findings also expand to adults, ToM is
a necessary prerequisite for understanding social interactions, which is the basis for
socially adequate responses (Luke & Banerjee, 2013; Thirion-Marissiaux & Nader-
Grosbois, 2008). In contrast, ToM deficits are associated with poor social adjustment
(Adegboye et al., 2017). Thus, ToM development is essential for the development of
social competencies like conflict management and communicative competencies.

Subsequent studies have investigated ToM and its deficits in human
development. Most research has centered on children, however recent investigations
have expanded their research to adults (Apperly, 2012) and those with mental
disorders (Cotter et al., 2018), such as autism spectrum disorder (ASD; Andreou &
Skrimpa, 2020; Baron-Cohen et al., 1985).
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Following the original mentioning of ToM, research about this ability flourished.
At the same time a plethora of overlapping concepts and connected constructs were
introduced (Olderbak and Wilhelm, 2020; Quesque & Rossetti, 2020). Since their
definitions are often vague, differentiating them is not entirely possible. Nevertheless,
the following paragraph will present central aspects of ToM’s nomological network,
afterwords theories of ToM will be outlined. ToM ability is a social cognition ability,
which refers to a range of mental processes that allow humans to interpret, perceive,
and respond to social cues while accounting for a specific situation (Andreou et al.,
2015; Chung et al., 2011; Dekker et al., 2021). Moreover, ToM is the cognitive ability
to ascribe mental states such as desires, intentions and emotions to others and
oneself (Apperly, 2012). It allows humans to explain and predict behavior. ToM implies
the ability to distinguish between others’ and one’s own mental state (Quesque &
Rossetti, 2020). ToM can also be understood as a part of empathy, in this case ToM
is equated to one facet of empathy termed cognitive empathy. The second facet of
empathy is affective empathy, which refers to affective contagion (i.e. sharing the
emotional experiences of others). The two systems of empathy are depend on
separate but interacting brain networks (Shamay-Tsoory, 2011). An illustration of the
relationship between empathy and ToM is shown in Figure 1. Some researchers have
used mentalizing (Frith et al., 1991) or mindreading as synonyms for ToM (Vogeley et
al., 2001).

Figure 1

An illustration of empathy and the two ToM subsystems. Modelled after Dvash

and Shamay-Tsoory (2014)
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ToM is a multifaceted construct, which can be construed in three different ways:
as a conceptual domain, a cognitive process and a social competence (Apperly, 2012).

The conceptual domain approach describes concepts that need to development in
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order to have a ToM like desire, belief, and intention. The cognitive process approach
explores which processes are part of TOM. The social competence approach interprets
ToM performance as a skill which varies between individuals.
1.1.2 Theories about Theory of Mind

Researcher have formulated theories to explain how ToM emerges during
children’s cognitive development. Reasoning about beliefs and desires begins very
early, there are three prominent theories formed in the 1990s: Theory-Theory,

Modularity Theory, and Simulation Theory, which will be summarized below.

1.1.2.1 Theory-Theory. The theory-theory as proposed by Wellman et al. (Gopnik,
2003; Gopnik & Wellman, 1992, 2012), suggests that individuals possess an implicit
understanding of the human mind's function and structure. This coherent system of
concepts aids in predicting and explaining behavior (Premack & Woodruff, 1978).
Theory-theorists agreed on the emergence of an understanding of mental
representation (Perner, 1991). In general, knowledge about the mind consists of
domain-specific theories and conceptual changes and concerns the development of
children’s mental state understanding. In this view, children gather information akin to
how scientists collect data to build a scientific theory. Conceptual change in children's
ToM occurs when new evidence contradicts their current understanding. This is akin
to the shift in scientific theories when the accumulation of contradictory evidence
prompts a transition to a new theory, involving several gradual stages (Gopnik &
Wellman, 1992). This approach posits that theories about the social world form a
network of mental concepts, such as beliefs, desires, and plans. Children's
experiences are crucial in shaping these concepts (Jenkins & Astington, 1996). An
early developing concept is the ability to create models of reality or fictional situations
in a nonrepresentational manner, evident in two-year-olds. By three years, children
begin to show an understanding of beliefs in a similar nonrepresentational way,
including those beliefs that accurately reflect the world. By the ages of four to five,
children develop a representational understanding of the mind, focusing on
representations of reality rather than reality itself (Gopnik & Wellman, 1992). Concepts
like beliefs, which emerge later in development (Wellman & Liu, 2004) and
understanding the representational relationship between reality and a model (Perner,
1991) are key milestones. The theory-theory is supported by changes in children’s

predictions about others’ behavior. Thus, if evidence about others’ actions cannot be
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interpreted, the child’s theory is extended. However, if neither the initial theory nor the
extension explains the phenomenon, the initial theory is rejected and a new theory
arises. This new theory can explain both the previously explained phenomena and the
still unclear phenomena. This approach also posits a developmental link between
understanding one's own mental states and those of others, predicting that both are
based on the same conceptual system and should be comprehended around the same
age (Sodian, 2005).

1.1.2.2 Modularity Theory. Modularity theories suggest that children’s ToM
development is driven by an innate neural ToM Mechanism (ToMM) for forming meta-
representations (Leslie, 1994; Scholl & Leslie, 1999). The modularity of mind is
characterized by features such as automatic activation, rapid processing, output
generation, domain specificity, and a unique neural architecture (Fodor, 1983).
Domain specificity, in particular, involves specialized types of representation (Scholl &
Leslie, 1999). Although this mechanism is trained by experience, children have the
ability from birth on (Baillargeon et al., 2010). ToMM is specifically designed for
learning about mental states, indicating that ToM has a unique, innate foundation
distinct from other cognitive domains (Scholl & Leslie, 2001). Children only a few
months old can distinguish between agents and non-agents by using a rudimentary
understanding of bodily mechanisms. During the first two years of life, the
representation of intentional agents and the development of meta-representation
operate. In the second year of life, TOMM arises, and later in childhood, advances in
ToM are regulated by inhibitory control to manage the executive functions (EF) of ToM
tasks. EFs are cognitive processes that help regulate behavior to achieve goals,
particularly in novel or complex situations (Alvarez & Emory, 2006). This inhibitory
control becomes more refined during the preschool years. The onset of childhood ASD
has been linked to deficits in this mechanism (Leslie et al., 2004). The theory posits
that the ToMM automatically ascribes beliefs to content it perceives as true. The ToMM
is responsible for forming meta-representations of beliefs, and its selection process
suppresses the dominant response. However, around the age of three, this process
may encounter challenges in accurately assessing false beliefs. This could account
for why children at this age have difficulties comprehending the content of another
person’s false belief, leading to difficulties in false belief tasks. Nonetheless,

modularity theories face challenges in explaining how social experiences influence

19



General Introduction

these findings (de Villiers, 2005).

1.1.2.3 Simulation Theory. The core concept of simulation theory (Gallese &
Goldman, 1998; Harris, 1992) is that adults’ and children’s interpretations of behavior
are based on their experience of their own thoughts and feelings. This theory asserts
that attributing mental states to others is contingent upon a simulation process.
According to simulation theories, the method of reasoning about the minds of others
involves adopting their perspective in the relevant context through a simulation
process, utilizing one's own mind as a referential model. This simulation process
occurs by projecting oneself into another person’s perspective and simulating their
mental activity. Children’s experience is crucial as a way of practicing perspective-
taking in order to improve simulation skills and ToM (Harris, 1992). The process of
mental simulation is operationalized through mirroring mechanisms, enabling the
mimicry of another person’s mental state (Gallese & Goldman, 1998). Simulation
theories argue that the ability for simulation is innate, present from birth (Harbers et
al., 2012). Over time, children learn to modify their mental states during the simulation
process. At around one year of age, children can discern others' intentions by
observing their actions, which subsequently influences their own behavior. According
to the theory, a younger child projects their own present mental state onto the other
person, this is called egocentric simulation (Gopnik & Wellman, 1992). As they
develop, children learn to simulate the perspectives of others without their behavior
being directly influenced by these simulations. This is achieved by attributing the
simulated perspective to the interaction partner, thus facilitating interaction. Children
gradually acquire the ability to understand the resultant behavior of others, even when
their own mental state differs from that of others, effectively setting aside their personal
mental state. Later in development, children adopt an ‘intentional stance', employing
their imaginative capabilities even in the presence of counterfactual elements. This
advancement enables them to navigate hypothetical scenarios that diverge from
actual reality. Consequently, a failure in false belief tasks is indicative of a deficiency
in the simulation process (Harris, 1992). Contemporary philosophical discourse within
psychology suggests that the field requires a synthesis of theory-based knowledge (to
anticipate actions) and simulation (for belief; Sodian, 2005).
1.1.3 Dissecting ToM

ToM is not a monolithic construct. Different parts of ToM have been proposed,
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which were termed affective and cognitive ToM (Maleki et al., 2020; Shamay-Tsoory
etal., 2007; Zabihzadeh et al., 2017), decoding and reasoning, or hot and cold aspects
of TOM.

Affective ToM involves thinking about emotions and feelings by decoding and
discriminating the mental states of others based on available environmental
information. Cognitive ToM involves reasoning about thoughts, intentions, or beliefs
by making inferences about mental states through interpretation or prediction of
others’ behaviors (i.e., understanding the intentions of others). Decoding involves
spontaneous appraisal of one’s environment. It is a rudimentary skill that does not
require complex reasoning skills. Social information about the observable environment
(e.g., facial expressions) is used to perceive the thoughts of others. Reasoning
requires additional information about the context (Harkness et al., 2005). Affective
ToM is equivalent to the social-perceptual aspect of ToM, whereas cognitive ToM
corresponds to the social-cognitive aspect. This distinction is further clarified by the
conceptualization of ‘cold' and 'hot' facets of ToM (Brothers & Ring, 1992). ‘Cold' ToM
is oriented towards more cognitive processing, in contrast to 'hot' ToM, which is
associated with emotional processing. Additionally, identifying two aspects of ToM,
Njomboro et al. (2008) compared decoding aspects (attribution of emotional states)
and reasoning aspects (understanding of intention).

Previous studies have shown that these subcomponents depend on overlapping
and distinct neuronal structures. Both ToM facets are associated with the
temporoparietal junction. Structural imaging studies in patients with dementia and
functional imaging studies in healthy controls (HC) showed that affective ToM engages
the amygdala, basal ganglia, inferior frontal gyrus and ventromedial prefrontal cortex,
whereas cognitive ToM engages the dorsomedial prefrontal cortex and dorsolateral
prefrontal cortex (Healey & Grossman, 2018; Schurz et al., 2021). A meta-analysis by
Schurz et al. (2021) demonstrated that some ToM tasks measure cognitive (e.g.,
strange stories requiring participants to explain the speaker’s intention where their
utterance was not literally true; Happé, 1994) and affective processes (e.g., facial
emotion recognition) concurrently. Tasks engaging both aspects (cognitive and
affective ToM) show high clinical discrimination, but interindividual differences could

reflect different sources. This has implications for task selection.

1.1.3.1 Error Types. Besides differentiating between affective and cognitive ToM,
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ToM deficits can further be divided into different error types: exceeding ToM, less ToM,
and no ToM. Exceeding ToM, which is also termed overmentalization (Vegni et al.,
2021) or hypermentalization (Sharp & Vanwoerden, 2015), involves over-
interpretating others’ behaviors by interpreting incidental actions intentionally. A recent
meta-analysis showed that hypermentalization is typical for many mental disorders
(McLaren et al., 2022). Originally, ToM was often associated to borderline-personality
disorder (BPD; Sharp & Vanwoerden, 2015). In contrast, alcohol use disorder (AUD)
is typically associated to reduced or no ToM compared to HC (Onuoha et al., 2016).
1.2 Measurements

Despite the significance of ToM for social functioning, development and mental
health, ToM and social cognition research are plagued by the existence of different
concepts with similar meaning and different measurements for identical concepts
(Olderbak and Wilhelm (2020). This phenomenon is called jingle and jangle fallacy by
Olderbak and Wilhelm (2020). Jingle fallacies occur when measurements are
assumed to assess the same construct but, in fact measure different constructs.
Conversely, Jangle fallacies describe measurements which are supposed to assess
different constructs but in fact measure the same construct. A plethora of similar
constructs and a lack of specificity (e.g., Theory of Mind, perspective taking) lead to
substantial differences in how authors measure the concepts (Olderbak & Wilhelm,
2020; Quesque & Rossetti, 2020). This goes hand in hand with ambiguous definitions
and assessment methods with low validity. Nonetheless, there is consensus that the
representation of another's mental state and its differentiation from one's own are core
components of ToM (Quesque & Rossetti, 2020).

Currently many ToM tasks lack ecological validity (Pabst et al., 2022). This, in
turn, has forced researchers to question the conclusions drawn from the available
evidence. For instance, the ‘Reading the Mind in the Eyes Test’ (RMET) is commonly
used to measure ToM, however, it was unclear whether it actually measures affective
ToM or rather lower-level processes such as emotion recognition (Kittel et al., 2022;
Quesque & Rossetti, 2020). Therefore, validating and exploring measures is crucial.
Since the number of ToM measures would go beyond the scope of this dissertation,
the following paragraphs will only describe the RMET, false belief tasks, Faux Pas and
Movie for the Assessment of Social Cognition (MASC).
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1.2.1 RMET

A very common and popular measure is the RMET (Baron-Cohen et al., 2001).
It is often used to measures individual differences in ToM among adults and is
frequently used in clinical samples because it is easy to implement. The RMET
encompasses 36 pictures followed by one question in a multiple-choice (MC) format.
Pictures present the eye region, including the eyebrows and the upper half of the nose,
(Baron-Cohen et al.,, 1997). Participants choose one out of four adjectives (e.g.,
jealous, playful) to describe what the person in the picture is thinking or feeling. The
pictures are balanced between women and men. The aim of the task seeks assesses
the ability to perceive and interpret emotional cues.

The RMET has been used to assess mental state decoding by measuring what
a person is perceiving when looking at the target’s eye gaze. The RMET test does not
include all ToM parts, such as inferring the content of the mental state (Baron-Cohen
et al., 2001). The RMET has been criticized with respect to psychometrics (Vellante et
al., 2013). Some studies argue that the RMET captures lower-level cognitive
processes (Kittel et al., 2022; Oakley, 2016). With respect to the two criteria by
Quesque and Rossetti (2020), to successfully pass as a ToM test, the RMET does not
qualify as such. It should not be feasible by merely inferring another person’s mental
state based on one’s current experience or lower-level processes, such as attention
orientation. A meta-analysis described that the internal consistency of the RMET was
acceptable, but the construct validity was questionable (Kittel et al., 2022).
Performance on the test was highly correlated with emotion perception, and weakly to
moderately related with cognitive and affective empathy (Kittel et al., 2022). While
many previous studies have used the RMET to assess the affective ToM (Kopera et
al., 2020; Rupp et al., 2021), other studies have used it to measure emotion recognition
(Frileux et al., 2020; Maurage, Grynberg, Noél, Joassin, Hanak, et al., 2011) or
empathy (Chapman et al., 2006).
1.2.2 False Belief tasks

False Belief tasks were the first ToM measures, at their center is the
requirement to represent incorrect ideas that another person can hold about reality.
In the false belief task modelled after Wimmer and Perner (1983), children are told
stories, that require them to infer the false beliefs held by a character in the narrative
without being distracted by knowing the correct information. One popular story is about
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Maxi, a character who puts a chocolate bar in one location (A). In his absence, the
chocolate bar is unexpectedly transferred by another character (Mother) from one
location (A) to another (B). The second character leaves the room and Maxi returns.
Subsequently, the child is asked where the character Maxi will look for the chocolate
bar. Children of 3-years or younger often incorrectly answer that Maxi would look at
location B (where the chocolate bar is). These young children predict Maxi’s behavior
based on their own knowledge. Most 4-years-olds answer correctly by suggesting that
Maxi would look at location A (where he thinks the chocolate bar is). Children around
the age of 3.5 to 4 years predict actions based on Maxi’s false belief. This age-related
improvement was supported in a meta-analysis (Wellman et al., 2001). A similar false
belief task, developed for young children, involves a story about two characters, Sally
and Andrew (Wimmer & Perner, 1983). Sally places her toy in the cupboard and then
leaves. In her absence, Andrew moves the toy from the cupboard to the chest of
drawers. After Andrew exits, Sally returns. The child is then asked where Sally will
look for her toy. This variant of the false belief task is commonly referred to as a
change-of-location task.

Representing false beliefs requires comprehending two distinct models
concurrently and discerning the inconsistencies between propositions in one model
versus those in the other (Wimmer & Perner, 1983). Another type of false belief
paradigm is the unexpected-identity-false belief task. This task is less based on
children’s comprehension of the essential events of the story. The children are asked
about the content of a familiar box, such as a tube filled with a particular brand of
candy. Afterwards, the experimenter opens the box and exposes atypical content, like
a pencil. The child is asked what someone who has not seen inside the box would
think was in there. Most 3-year-old children explained that the other child would think
there was a pencil in the box. Many 4-year-olds reported ‘candy’, reflecting that
another child would have a false belief about the contents of the box (Perner et al.,
1987). A significant improvement in children’s abilities arise from 3-4 years to 4-5 years
(Flavell et al., 1983). This means that younger children have difficulties differentiating
between an object's appearance and its actual reality. Older children develop the
capacity to understand the relation between appearance and reality. Another related
concept is representational change. It requires the ability to represent past

representations of the world and contrast them with representations, thus
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understanding the process of change. Both understandings are necessary to
understand false belief tasks, the appearance-reality distinction, and representational
change (Gopnik & Astington, 1988).

Moreover, the third year of life constitutes a critical stage in children’s socio-
cognitive development, characterized by a shift in language ability and developments
from an implicit understanding to a more explicit reasoning about mental states
(Kaltefleiter et al., 2021). Language plays an essential role in the development of false
belief representations and thus in ToM. Different false belief tasks impose different
linguistic demands. The change-of-location task and the unexpected-identity task,
involving a narrative, are both verbally demanding (Milligan et al., 2007). The language
development of a 3-year-old child predicted their ToM in early adolescence (Ebert,
2020). Taking the perspective of another person requires first-order ToM. For
example, a first-order question is ‘Does Mom think Mary saw the puppy’ (Longobardi
et al.,, 2019). In contrast, taking the perspective of a character who is taking the
perspective of another character requires application of second-order ToM by
attributing a mental state to someone who is attributing another mental state. For
example, a second-order question is ‘What does Mom think Mary will tell her friends
she's getting for her birthday?’ (Longobardi et al., 2019). This is illustrated in Figure 2.
Children begin to pass first-order ToM around the age of four. Different age-related
performances have been reported regarding first- or second-order ToM. While 4-year-
olds can pass first-order tasks. 5- to 7-year-old children can pass second-order ToM
tasks (Perner & Wimmer, 1985).

Figure 2

Modelled after Felisberti and King (2017)
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First-order ToM Second-order ToM
1.2.3 Faux Pas

The Faux Pas test presents brief stories about a character who commits a
social faux pas. Participants indicate whether the story contains a faux pas and if so,
explain what was inappropriate and why (Stone et al., 1998). One example is
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mistaking a woman'’s sister for her daughter. The speaker did not say this out of any
bad intention, but due to a misbelief. Originally, the Faux Pas task contained 10
vignettes; later, 10 vignettes without a faux pas were added to control for general
response bias. This was followed by six questions about each story and two control
items (Baron-Cohen et al, 1999b). The task requires substantial reading
comprehension. This task requires knowledge about representations of mental states,
perspective taking, and social norms, particularly recognition of transgressions of
social norms (Osterhaus et al., 2016). It assesses ToM abilities at a higher level than
first-or second-order false belief tasks (Brtine, 2005). The Faux Pas is one of the most
frequently used ToM tests (Osterhaus & Bosacki, 2022). In this recent review items
from many ToM measures were analyzed to identify factors underlying ToM: social
reasoning, reasoning about ambiguity and transgression of social norms. Findings of
this recent review found that the Faux Pas constitutes a measure of ToM that focuses
on transgressions of social norms.

Performance on the false belief task requires a cognitive understanding of the
difference between the speaker's knowledge and that of the listener. Faux Pas tasks
require in addition an appreciation of the listener's emotional state (Baron-Cohen et
al., 1999b), which is now understood as affective ToM. Firstly, comprehending that the
speaker is unaware of the inappropriateness of their comment, and that the listener
will likely feel insulted, involves both cognitive and affective components (Stone et al.,
1998). As mentioned above, a ToM task should fulfill two criteria: being able to
represent another mental state’s ‘mentalizing criterion’ and distinguishing between
one’s own and the other's mental state ‘nonmerging criterion’ (Quesque & Rossetti,
2020). Both criteria are fulfilled by the Faux Pas (Baron-Cohen et al., 1999b).

Between the ages of 9 and 11 years, children develop the ability to understand
and recognize Faux Pas (Stone et al., 1998). There is evidence that girls can pass the
Faux Pas task by age 9, boys by age 11. Moreover, children with Asperger syndrome
or high-functioning ASD are impaired in the Faux Pas test (Baron-Cohen et al., 1999b).
Performance gains in the Faux Pas seem to be due to children’s greater ease of
applying their AToM knowledge. AToM performance correlates with the age at which
children understand higher-order false beliefs and is influenced by information-
processing skills such as language and intelligence (Osterhaus & Koerber, 2021).
Older adults (62-77 years) showed worse performance than young adults (19-25
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years) on the Faux Pas test, particularly in Faux Pas understanding. Most older adults
recognized the Faux Pas but could not understand it (Wang & Su, 2006). Thus, age
impacts ToM measurements.
1.2.4 MASC
A prominent ToM measure that fulfills the ToM requirements that individuals
need to recognize a mental state and distinguish their own mental state from that of
the target (Quesque & Rossetti, 2020) is the Movie for the Assessment of Social
Cognition (MASC; Dziobek et al., 2006). This task is an valid and reliable test (Fossati
et al., 2018), which shows high reliability, good internal consistency (Cronbach’s alpha
a = .82), and high ecological validity (Benito-Ruiz et al., 2022). This test relies on
participants’ responses to social interactions in multiple video clips. It is a
computerized test for measuring affective and cognitive ToM that approximates the
demands of everyday life. A 15-minute video about friendship and dating where four
people come together for a dinner party, is presented, and repeatedly paused to ask
participants to infer the thoughts or emotions of the characters using MC questions.
Each question has four possible answers, with one correct and three incorrect options
that represent three types of errors: exceeding ToM, less ToM, and no ToM. The
MASC offers a total score, an affective ToM score, and a cognitive ToM score.
However, the test includes 15 affective and 18 cognitive ToM items (Montag et al.,
2010). The remaining 12 items are not assigned to either the affective or cognitive
facet. Participants are also required to answer six MC control questions about non-
social/non-mental-state-related situations. These questions serve as controls for
variables such as memory and comprehension of the task. A broad range of social
cognition concepts such as Faux Pas, first- and second-order false beliefs or sarcasm
are included in the MASC. Even subtle difficulties in social understanding are visible,
which closely approximates everyday life. The characteristics of the characters are
quite different from each other. Questions in the video clips refer to three different
mental states: emotions (what does X feel?), thoughts (what does Y think?), and
intentions (why does Z say this?). Iltems referring to emotions vary in valence. The
conversational content was designed to capture both verbal (19 items) and non-verbal
communication, including facial expressions, gestures, and body language (16 items).
The MASC requires the participant to infer the mental states (affective and

cognitive) that drive a character’s actions. This ToM measurement was designed to
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be sensitive in detecting ToM difficulties in individuals diagnosed with ASD and
attempts to minimize demands on EFs by avoiding distraction such as music or quick
changes of scenes (Dziobek et al., 2006). All characters in the MASC are around the
same age (mid-thirties; Dziobek et al., 2006). Several clinical studies have used the
MASC to assess ToM deficits, for instance among patients with BPD (Preiller et al.,
2010; Ritter et al., 2011), major depressive disorders (MDD; Wolkenstein et al., 2011),
and AUD (Maurage et al., 2016).

1.3 Theory of Mind and influencing factors

1.3.1 Age

1.3.1.1 Developmental aspects of Theory of Mind. Several studies have shown
that the ability to understand another person’s reactions and beliefs emerges
gradually. In the first year of life, human infants learn a few social-cognitive abilities,
such as following adults’ gazes, engaging in joint attention (Carpenter et al., 1998) and
understanding adults’ intentional behavior behind their gestures (Behne et al., 2005).
By the age of two or three, children have visual perspective-taking skills including the
understanding that other’s visual perspective may sometimes differ from their own
(Moll & Tomasello, 2006). Moreover, around preschool age (3-5 years) children
develop facial expression recognition. In addition, around the age of four or five,
children develop an understanding of first-order beliefs (MacDonald et al., 1996). By
the age of five or six, children connect emotions such as surprise to a lack of
knowledge and false beliefs. The ability to understand second-order false beliefs
develops around 6 to 7 years (Perner & Wimmer, 1985; Wimmer & Perner, 1983).
Children’s emotional understanding develops continuously between the ages of 3 and
11 years. From the age of 7 onwards, children distinguish between expressed and
really felt emotions. Research suggests that children’s understanding is arranged
hierarchically (Pons et al., 2004). A previous study demonstrated that the AToM of a
6-years-old (understanding first- and second-order false beliefs) predicted their AToM
at age 10; thus, AToM remained stable over time (Devine et al., 2016). More recently,
Osterhaus and Koerber (2021) examined AToM in a longitudinal study, an provided
evidence that individual differences in AToM develops nonlinearly. The ability reaches
a critical point when children turn seven: at this time, they gain the conceptual
understanding that mental states can be recursive. Moreover, this conceptual

understanding of ToM has been shown to influence the development of reasoning
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skills in children at the early elementary school level. This supports the hypothesis that
conceptual insight is integrated into the development of AToM (Osterhaus & Koerber,
2021). Happé (1994) conducted a longitudinal study assessing understanding of the
recursive nature of mental states, including the double-bluff task, also known as the
strange stories task. The task involved telling children a story about a soldier who was
captured by his enemies and asked to reveal the location of his weapons. In this story,
the soldier reveals the genuine location. Furthermore, in late middle childhood, around
the age of nine, developmental progressions in reasoning about ambiguity and social
reasoning could still be observed, with improvements in ATOM visible even during
elementary school (Osterhaus & Koerber, 2021).

Wellman (2020) postulates five important developmental milestones of ToM
during preschool, elementary school and early adolescence. Firstly, children learn to
recognize that people have different desires. Secondly, they come to understand that
individuals can hold varying beliefs about the same situation. Thirdly, they develop an
awareness of the distinction between knowledge and ignorance, acknowledging that
people may possess different levels of information about a situation and that some
may be unaware of what others know. The fourth milestone involves understanding
false beliefs, where children grasp that people can maintain beliefs that are not aligned
with reality. Finally, children learn that internal states such as desires, knowledge,
ignorance, and thoughts can be hidden and not always visible in a person's
expressions, which involves understanding that individuals may not always reveal their
true beliefs or intentions. These milestones are indicative of the development of ToM
(Wellman, 2020).

It is noteworthy that numerous tasks designed to measure various cognitive
processes indicate a common egocentric bias in behavior. Egocentrism is assessed
in a situation that involves a conflict between other’s perspective and one’s own. In
these situations the child shows a systematic bias towards their own point of view
(Freidson, 1958). In a study by Surtees and Apperly (2012), children aged —6-10 years
were given a task that involved making inferences about a cartoon character’s visual
perspective. The results showed that all age groups experienced egocentric effects,
which resulted in slower responses when their perspectives differed from that of the
avatar. Older children were able to make faster judgments about the avatar’s

perspective and made fewer errors compared to younger children. Similarly, another
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study tested children’s capacity to predict a character’'s behavior based on their
desires and beliefs, showing that older children were more accurate and faster in their
judgments (Apperly et al., 2011). Moreover, evidence for egocentrism was found in all
age groups (Surtees & Apperly, 2012).

1.3.1.2 Theory of Mind over the life span. Most studies have been dedicated to
ToM in early and middle childhood, while only a few studies have assessed ToM in
adolescents and young adults aged 11-25 years. Overall, the development of emotion
recognition assessed with the RMET test, improves independently of development in
reasoning, inhibition, and language, indicating a specific development. Additional,
age-related improvement in social-cognitive ToM, assessed with the Faux Pas were
reported (Meinhardt-Injac et al., 2020). They align with improvements in reasoning,
inhibition, and language processing.

A meta-analytic review demonstrated that ToM deficits increased in late
adulthood across all task types (Stories, Eyes, Videos, false belief, and Faux Pas;
Henry et al., 2013). This decrease in ToM performance among healthy older adults
occurred across both verbal and visual tasks (Henry et al., 2013). Poor ToM was
associated with a greater number of mistakes in a social communication task among
a group of healthy adults (Krych-Appelbaum et al., 2007). Moreover, a study compared
younger (19-25 years) and older (65-87 years) adults (Bailey et al., 2008) and found
that impairments in ToM can significantly impact social interactions in older
populations: a reduction in cognitive empathy was found to mediate a decline in social
participation, which correlates with social isolation among older adults. Consequently,
numerous studies have highlighted the importance of ToM in older adults, pointing to
its role as a potential obstacle to social interactions in daily life.

Some studies suggest that the effects of aging may be confined to cognitive
ToM, with no changes observed in affective ToM (Wang & Su, 2013). Bottiroli et al.
(2016) assessed ToM with the Faux Pas and found that younger adults (aged 19 to
27) performed better than older adults (aged 60 to 82) in cognitive ToM but not
affective ToM. The study by Wang and Su (2013) linked the decline in cognitive ToM
performance among older adults to a reduction in EF. Another study demonstrated
that the decline in the cognitive aspect of ToM performance could be due to a strategic
shift in the allocation of limited cognitive resources (Hess, 2014). Other studies found

a decline in both ToM facets. For instance, the comparison of healthy younger (21-34
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years), middle-aged (45-59 years) and older adults ( = 70 years); showed higher
cognitive and affective ToM performance among the younger vs. the older adults (=70
years; Duval et al., 2011). This is in line with a meta-analysis that found reliable effects
of aging on both affective and cognitive ToM (Henry et al., 2013). Using the same task
to measure affective and cognitive ToM, previous studies have shown that older
individuals (aged 64 to 87 years) performed more poorly than young individuals (aged
17 to 27 years) in both cognitive and affective ToM (Baksh et al., 2018; Fischer et al.,
2017).

A recent study demonstrated how aging affects cognitive and affective ToM in
adults, considering the type of task (verbal or nonverbal) and controlling for sex and
overall cognitive functioning (Raimo et al., 2022). The results of this study indicated
that affective ToM declines earlier in adulthood (starting at age 60), when assessed
with the nonverbal modality rather than the verbal modality. However, cognitive ToM
decreased starting at age 70, regardless of the task’s modality (verbal and nonverbal).
Thus, age is a strong predictor of ToM performance (Raimo et al., 2022).

1.3.2 Sex

Sex differences in ToM are still being discussed and the results are
inconsistent, however, mostly small. A previous study with a healthy sample showed
that women and men showed differences in social cognition (Gur et al., 2010). Women
have been found to be more precise and better at recognizing emotions and
expressing themselves (Kret & De Gelder, 2012; Mestre et al., 2009). In particular,
several studies have reported higher scores for women in recognizing facial
expressions (Campbell et al., 2002; Kohler et al., 2010; McClure, 2000; Montagne et
al., 2005), along with more pronounced affective responses (Han et al., 2008).
Notably, women classified happy and sad faces faster than men did (Rahman et al.,
2004). There is also substantial evidence that women show higher performance on
tasks measuring affective ToM compared to men (Krach et al., 2009; Xia et al., 2012).
However, a recent study by Pang et al. (2023) observed that while women exhibited
higher scores on a subjective measure of empathic ability, electroencephalography
(EEG) analyses did not discern any sex differences in neural empathic responses,
implying potential modulation by social desirability biases.

Highlighting the inconsistency in sex differences in ToM performance, one

study reported superior ToM performance in healthy men than women (Russell et al.,
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2007). Other studies have shown no differences between women and men in the
assessment of ToM performance (Barrett et al., 1998; Derntl et al., 2010). Recent
studies have investigated both affective and cognitive ToM and revealed no significant
sex differences (Di Tella, Miti, et al., 2020; Navarra-Ventura et al., 2018). Interestingly,
there was one exception. Women scored higher in recognizing anger on male faces
(Di Tella, Miti, et al., 2020).

Several possible explanations of women’s advantage in tasks involving
affective ToM have been proposed. One possible explanation is that different neural
regions are involved in processing emotional information (Christov-Moore et al., 2014).
Another explanation might be that there are differences in social information
processing strategies (Whittle et al., 2011). In this approach, men exhibited stronger
systemizing strategies, whereas women exhibited empathizing strategies (Baron-
Cohen et al., 2005). These approaches might lead to the female advantage on
empathic processing (Di Tella, Miti, et al., 2020).

Assessing social cognition abilities not only in healthy samples but also in
clinical samples provides necessary information on sex differences concerning a
broader range. Two meta-analyses of individuals with AUD yielded contradictory
results. In one meta-analysis the difference between patients with AUD and HC was
smaller in studies with more men in the AUD sample, suggesting stronger impairments
in women (Onuoha et al., 2016). In the second meta-analysis a higher ratio of men
was associated with stronger ToM impairments, suggesting stronger impairments in
men (Bora & Zorlu, 2017). Other clinical studies have revealed additional results on
this topic. Evidence suggests that individuals with BPD are characterized by
impairments in social cognition, specifically ToM (Bora, 2021). In contrast to the
sample of individuals with AUD, Németh et al. (2018) did not find an effect of sex ratio
on ToM among BPD patients. However, since men are typically underrepresented in
BPD groups (Skodol & Bender, 2003), the effects of sex must be interpreted with
caution. Considering these uncertain results, future studies should explore sex
differences in clinical samples.

1.4 Mental disorder and Theory of Mind deficits

A dimensional framework for mental health, the Research Domain Criteria
(RDoC), characterizes mental disorders based on various components and units of
analysis. Within this framework, potential deficits in these components may lead to
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mental disorders and/or functional impairments. The RDoC framework conceptualizes
psychopathology as dysfunction within specific systems, each further divided into
essential functional constructs and their corresponding subconstructs (Patrick &
Hajcak, 2016). ToM is described in one of the six domains (Systems for Social
Processes) of the matrix as a dimension describing the differences between mental
disorders. RDoC (2020) suggested ToM as a transdiagnostic factor by which mental
health should be described (Carcone & Ruocco, 2017; National Institute of Mental
Health, 2020).

1.4.1 Mental disorders, ToM deficits and long-term treatment outcomes

Mental illness represents a major public health concern due to its high
comorbidity with physical health issues, increased mortality and morbidity rates, and
the socioeconomic impact stemming from a heightened risk of unemployment and
disability claims. Approximately one in five individuals have experienced a mental
illness in the past 12 months, and a third of the general population will be affected by
mental disorders at some point in their lives (Steel et al., 2014). Epidemiological
studies in Europe (Wittchen et al., 2011) reported a combined lifetime prevalence of
anxiety, mood, externalizing, and substance use disorders (SUD) of between 18.1—
36.1%. For instance, depression, the most prevalent mental illness, continues to pose
a significant public health challenge (Chapman & Perry, 2008). Furthermore, mental
disorders are often associated with a higher likelihood of being diagnosed with a
physical disorder. The high rate of comorbidity between mental and physical illnesses,
particularly metabolic and cardiovascular diseases, presents even and additional
challenges for public health (Barnett et al., 2012; Firth et al., 2019).

Various mental and behavioral disorders are associated with dysfunctional ToM
(McLaren et al., 2022). A recent review of meta-analyses examining social cognitive
processes in over 30 different clinical conditions suggested that these processes are
transdiagnostic clinical markers, indicative of disease progression, and treatment
response (Cotter et al.,, 2018). These clinical conditions span developmental,
psychiatric, and neurological disorders. In this review, ToM is defined as the mental
operations underlying social interactions (Cotter et al., 2018). Based on this review,
the most important psychiatric disorders associated with ToM impairments are
discussed below, including individuals with AUD, PD, schizophrenia, MDD, bipolar
disorder (BD) and eating disorders (ED).
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14.1.1 ToM and alcohol use disorder. AUD is a mental health condition
characterized by harmful drinking patterns that lead to adverse physical, emotional,
and psychosocial outcomes (Tawa et al., 2016). Individuals with AUD exhibit a lack of
control over their alcohol consumption, often engaging in excessive and progressively
harmful drinking behaviors, despite severe negative consequences to their physical
and mental health, as well as to the well-being of their families. Despite its
considerable impact on public health, AUD remains one of the most under-addressed
psychiatric disorders (Rehm et al., 2009). AUD is defined by the International
Classification of Disease (ICD) via the following criteria: individuals display persistent
alcohol use despite experiencing negative biological, psychological, behavioral, and
social effects. To receive a diagnosis, individuals must experience a minimum number
of these effects within a 12-month period, with the emphasis placed on heavy drinking
as the central criterion (Rehm et al., 2013).

The conceptualization of AUD as a pattern of heavy drinking over an extended
period aligns with neurobiological alterations in the brain that result from alcohol
consumption. These changes were patrtially reversible following a period of sustained
abstinence (Schulte et al.,, 2014). Alcohol consumption significantly affects the
transmission of y-aminobutyric acid (GABA) and glutamate in the brain, enhancing
GABA-A receptor signaling while suppressing N-methyl-D-aspartate (NMDA) receptor
signaling (Koob, 2014). SUD are complex diseases that progress through various
stages, causing disturbances in three key neurocircuits. These circuits include the
basal ganglia-driven binge/intoxication stage, extended amygdala-driven
withdrawal/negative affect stage, and prefrontal cortex-driven
preoccupation/anticipation stage (Lanius, 2014). Each stage of these disorders
presents distinct characteristics that can influence an individual's behavior and mental
state. The binge/intoxication stage is marked by excessive drug-seeking behavior and
reduced reward function, attributed to deficits in dopamine and opioid peptides, and
increased activity in the brain's stress systems. EFs are also impaired during this stage
due to disruptions in specific neuronal networks within the prefrontal cortex. In the
preoccupation/anticipation stage, increased drug cue-induced incentive salience
interacts with low reward and high stress system functions, leading to a combination
of positive and negative reinforcement processes. These processes drive destructive
drug-seeking behaviors and result in cravings (Lanius, 2014). Glutamate may play a
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significant role in the craving phase, underscoring the importance of pharmacological
interventions in this context.

Furthermore, the most compelling evidence of the effectiveness of psychosocial
treatments was found in brief interventions, social skills training, the community
reinforcement approach, behavior contracting, and motivational enhancement therapy
(Miller & Wilbourne, 2002). Various therapeutic approaches aim to integrate
knowledge of pathophysiological and neurocognitive processes to address AUD.
Effective training should contain elements that automatically trigger control when
necessary (Wiers et al., 2013). One approach focuses on the increased emotional and
behavioral responsiveness to alcohol cues observed in individuals with AUD, which
may contribute to relapse and increased craving. Emerging evidence suggests that
cognitive bias modification (CBM) training may be effective in altering the biased
cognitive processing of alcohol cues by linking them with avoidance behaviors. A
recent comprehensive review indicated that CBM interventions have a small impact
on cognitive bias and relapse rate, but not on reducing substance use. However,
further studies are required (Boffo et al., 2019). Given that AUD arises from a complex
interaction of genetic, environmental, and neurobiological factors, no singular
treatment approach is universally effective.

Additionally, social skills training, another empirically supported treatment
method, emphasizes enhancing the client's social support network. Social skills
training is known to enhance abilities such as social cognition (Dekker et al., 2021).
Within this domain, the ToM framework is considered a crucial component of social
cognition skills. Several systematic reviews and meta-analyses have shown that
individuals with AUD have impairments in ToM with medium to high effect sizes (Bora
& Zorlu, 2017; Hanegraaf et al., 2021; Onuoha et al., 2016; Sanvicente-Vieira et al.,
2017). The extent to which both the affective and cognitive components of ToM are
impaired in individuals with AUD remains uncertain. Previous research on this topic
has primarily focused on affective ToM, with few studies investigating cognitive ToM.
Among the studies investigating only affective ToM in individuals with AUD, nearly all
reported impairments (e.g. Kopera et al., 2020; Matyassy et al., 2006; Rupp et al.,
2021), except Kornreich et al. (2011). The RMET has been extensively used to assess
affective ToM. Nevertheless, concerns exist that the RMET may not effectively assess

affective ToM (Kittel et al., 2022; Quesque & Rossetti, 2020). Consequently, research
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employing the RMET to measure affective ToM might yield inconsistent outcomes
compared to studies using alternative ToM assessments. This disparity in
methodologies could potentially affect the overall trends observed in the existing body
of literature.

There are inconsistent conclusions regarding cognitive ToM impairments in
individuals with AUD. Certain studies have found impairments in both cognitive and
affective ToM (Bosco et al., 2014; Buragohain & Bhagabati, 2020; Cox et al., 2018;
Schmid et al., 2022). A meta-analysis indicated that individuals with SUD exhibited
both significant impairments in recognizing emotions through facial expressions
(affective ToM) and inferring the cognitive mental states of others (cognitive ToM;
Hanegraaf et al., 2021). Other studies investigating both aspects of ToM suggest that
impairments are only in affective ToM, with no significant differences in cognitive ToM
between individuals with AUD to HC (Maurage et al., 2016; Nandrino et al., 2014).
Previous research has often used ToM measures that do not concurrently assess both
its affective and cognitive aspects, and many of these measures lack ecological
validity (Pabst et al., 2022). Therefore, there's a need for studies that simultaneously
investigate both affective and cognitive ToM using a highly valid measure to better
understand potential impairments in both components. Additionally, given the
significant impact of social cognition on the severe interpersonal dysfunction of SUD,
it is essential to conduct future research that utilizes the RDoC's 'Systems for Social
Processes' domain to reach a better understanding of affective and cognitive ToM
(Hanegraaf et al., 2021).

1.4.1.2 ToM and personality disorder. Personality disorders (PD) are
characterized by persistent and maladaptive patterns of behavior, cognition, and inner
experiences that deviate from the expectations of the sociocultural environment.
These patterns are inflexible and can result in subjective distress and functional
impairments (American Psychiatric Association, 2013). Individuals diagnosed with PD
may encounter difficulties with cognition, emotional responses, social interactions, or
impulse control. PD is distinct from personality traits in terms of severity, inflexibility,
and significance of consequences. Symptoms of PD differ from personality changes
in that they are typically present since childhood or adolescence. However, PD can
only be officially diagnosed in individuals who are 18 years or older. The Emotional

Instability PD, coded as F60.3, is characterized by a tendency to act impulsively
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without regard for consequences, which may manifest as violent behavior. Mood can
be unstable, and PD can be characterized by outbursts of anger or violence. This
disorder has two specific subtypes: impulsive and borderline. BPD is distinguished by
emotional instability, lack of impulse control, uncertainty about self-image, goals, or
inner preferences; and a chronic feeling of inner emptiness that frequently leads to
self-harming and suicidal behaviors (Lieb et al., 2004). Affected individuals also tend
to have intense yet unstable interpersonal relationships, while simultaneously
experiencing a profound fear of abandonment (Bhar et al., 2008; World-Health-
Organization, 1992).

The causes of PD are complex and multifactorial and include psychosocial and
biological factors. Psychosocial factors include traumatic life events, physical, sexual,
or psychological abuse, neglect, interpersonal stressors, experiencing a parenting
style ranging from overprotective to hostile, and family history of anxiety, depression,
and suicidal behavior. The most frequent adverse event during childhood is childhood
sexual abuse, which is reported by a majority of patients diagnosed with BPD (Paris
et al., 1994). Lack of social support is also considered as a psychosocial risk factor for
the development of PD (Renneberg & Herpertz, 2020). Beck et al. (2004) proposed
the cognitive theory of BPD, which suggests that individuals with BPD exhibit
maladaptive cognitive, emotional, and behavioural responses to situations owing to
cognitive errors and misinterpretations. They tend to evaluate their experiences and
perceptions selectively and inaccurately. The neurobehavioral model proposed by
Linehan (1993) identifies three main factors that contribute to the development of
personality disorders, including BPD: emotional vulnerability, an invalidating
environment, and traumatic childhood experiences.

Additionally, there are specific neurobiological correlates associated with certain
subtypes, such as prefrontal dysfunction, in individuals with BPD. The neurobiological
correlates of BPD characteristics such as dysregulation and impulsivity are poorly
understood. Neuroimaging studies have shown a dysfunctional frontolimbic network
that mediates important aspects of BPD symptomatology (Soloff et al., 2003). These
brain regions appear to be associated with dysfunctional serotonergic
neurotransmission (Soloff et al., 2000). Dysfunctional serotonergic neurotransmission
is associated with disinhibited impulsive aggression in patients with BPD. Studies have
shown that the amygdala, crucial for emotional regulation, exhibits hyperactivity in
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BPD patients compared to matched controls (Herpertz et al., 2001; Schmahl et al.,
2003). A systematic and integrative review pointed to an expanded function of the
amygdala by considering its role in evaluating emotional stimuli in the context of an
individual's goals and motivations (Ruocco & Carcone, 2016).

Research has concentrated only on a few PD, particularly BPD. Until the 1990s,
BPD was historically viewed as a chronic and challenging condition to treat (Bateman
& Fonagy, 1999). However, the development of new approaches, including
pharmacotherapy and psychotherapy, has led to increased optimism. Despite this
progress, more research is needed on the use of pharmacotherapy in BPD, as current
studies have not provided strong evidence for its effectiveness (Gartlehner et al., 2021,
Stoffers & Lieb, 2014). Second-generation antipsychotics (SGAs), antiepileptics, and
antidepressants were found to be ineffective in reducing the severity of BPD. However,
SGAs showed some positive effects on comorbid symptoms. The second method is
psychosocial treatment, which includes psychotherapeutic interventions. This
approach was recommended in a meta-analysis as the primary treatment for BPD
(Stoffers-Winterling et al., 2022). Beneficial effects have been reported for dialectical
behavior therapy (DBT) and skills training (Linehan, 1993), with moderate evidence.
An example of one psychotherapeutic group intervention is metacognitive training
(MCT) for BPD (Allen & Fonagy, 2006). A randomized controlled trial (RCT) conducted
to investigate this novel approach found that, compared to progressive muscle
relaxation (PMR), MCT was more effective in reducing BPD symptoms after a six-
month follow-up. Conversely, PMR was shown to be more effective in alleviating
depression symptoms at the same follow-up period (Schilling et al., 2018; Vogt &
Norman, 2019). MCT includes interventions targeting ToM skills, which are considered
critical in addressing the disturbances in interpersonal relationships observed in
patients with BPD (Frick et al., 2012), thus making them a significant focus of
treatment.

There is ample evidence of impairments in ToM in patients with BPD (Bora,
2021; Hanegraaf et al., 2021; Németh et al., 2018; Richman & Unoka, 2015). As
mentioned above, ToM impairments in individuals with BPD are typically marked by
exceeding ToM (Sharp & Vanwoerden, 2015). A recent meta-analysis revealed that
exceeding ToM is found in many mental disorders such as schizophrenia, persistent

somatoform pain disorder and ASD. A recent study comparing ToM performance in
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patients with BPD and PD showed that exceeding ToM was associated with the
severity of personality psychopathology and symptom distress not only in patients with
BPD, but also in patients with PD (Burghardt et al., 2023; Normann-Eide et al., 2020).
Comparing BPD and other disorders, a meta-analysis suggested that the association
between psychopathology and exceeding ToM did not differ by disorder (McLaren et
al., 2022). This is in line with the ToM framework as a transdiagnostic factor (National
Institute of Mental Health, 2020).

Individuals with BPD suffer not only from ToM impairments, but also from
comorbid symptoms of depression and anxiety (Quenneville et al., 2020; Richman &
Unoka, 2015; Zabihzadeh et al., 2017). However, findings on comorbid symptoms of
depression are contradictory. A meta-analysis revealed that individuals with BPD and
comorbid MDD exhibited better ToM abilities than those with only BPD (Richman &
Unoka, 2015). In contrast, another study concluded that individuals with both BPD and
MDD demonstrated poorer ToM than those with only BPD (Zabihzadeh et al., 2017).

A meta-analysis by Németh et al. (2018) found diverse ToM facets impairments
in patients with BPD, with a high heterogeneity of effect sizes. Moderator analysis
revealed that variability in effect sizes between studies was influenced by specific ToM
facets. Surprisingly, in contrast to the previous meta-analysis by Richman and Unoka
(2015), there was no deficit in mental state decoding, which was measured with the
RMET in all analyzed studies. However, patients with BPD did significantly differ from
HC in their mental state reasoning abilities, with medium to high effect sizes (Németh
et al., 2018), which were measured with the Faux Pas task (Baron-Cohen et al., 1999a)
or the MASC (Dziobek et al., 2006). Although previous studies have suggested a
decoupling of mental state decoding and reasoning abilities, as well as of affective and
cognitive ToM (Baez et al., 2015; Zabihzadeh et al., 2017), the meta-analysis by
Németh et al. (2018) showed that patients with BPD significantly underperformed HC
in cognitive ToM as well as affective ToM when the RMET was removed from the data
on affective ToM. This suggests that the relatively intact affective ToM abilities found
in BPD patients in previous studies (Fertuck et al., 2009; Frick et al., 2012; Zabihzadeh
et al., 2017) could primarily be due to their emotion recognition abilities measured with
the RMET. Furthermore, this meta-analysis did not find a significant difference
between affective and cognitive ToM in BPD patients (Németh et al., 2018). This is in

line with a study by Hillmann et al. (2021), which found that patients with BPD scored
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worse on affective and cognitive ToM compared to HC when assessing ToM with a
false belief cartoon task and with the faux pas (Petersen et al., 2016). More studies

are needed to examine affective and cognitive ToM facets in patients with PD.

1.4.1.3 ToM and schizophrenia. Schizophrenia is a chronic psychiatric disorder
characterized by disruptions in thinking and perception of reality. It can be described
as a syndrome that affects an individual's emotions, thoughts, and actions. The
primary criteria for diagnosing schizophrenia include the existence of positive
symptoms such as hallucinations, delusions, incoherent speech, disorganized or
unusual behavior, and negative symptoms such as reduced emotional expression
(DSM-5 American Psychiatric Association, 2013). A meta-analysis reported deficits in
ToM in individuals with schizophrenia (Bora & Pantelis, 2013; Chung et al., 2014; Fett
et al., 2011; Savla et al., 2013), with a large effect size from the onset of the iliness
(Bora, Yucel, et al., 2009; Bora & Pantelis, 2013). Bora et al. (2009) used several ToM
tasks, including false belief stories and RMET. Furthermore, results indicate that
schizophrenia patients showed impaired cognitive and affective ToM compared to HC
(Lietal., 2017).

These deficits have been found to be highly predictive of impaired social
functioning in this population, as reported by Green et al. (2016), or social and working
functioning, as reported by Fett et al. (2011). Patients with schizophrenia show
impairments in effectively monitoring their own and other persons’ mental states. The
findings indicate that this clinical group exhibits impairments in verbal and visual
mentalizing tasks, with a tendency towards greater impairments in verbal mentalizing

tasks compared to visual mentalizing tasks (Chung et al., 2014). Moderating variables,
such as sex, age and 1Q, did not affect the mean effect size (Sprong et al., 2007).

Different symptoms corresponded with different types of ToM errors. Negative
symptoms may be linked to a ToM deficit, characterized by a limited capacity to
interpret behavior based on mental states. The positive symptoms of schizophrenia
were associated with a tendency to overinterpret mental states (Montag et al., 2012;
Peyroux et al., 2019). Evidence of abnormalities in individuals with schizophrenia has
been gathered using imaging techniques. Besides the volumetric abnormalities
observed in the prefrontal and temporal areas of the brain, associated with impaired
ToM (Koelkebeck et al., 2013), studies employing various functional imaging methods
have consistently reported atypical patterns of neural activation in regions critical for
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ToM. These patterns exhibit both excessive and insufficient activation, as detailed in
a study by Marjoram et al. (2006).

A comprehensive review revealed evidence of significant impairments in
individuals with remitted schizophrenia and their unaffected relatives. The relatives of
patients exhibited a less severe deficit, with performance levels between those of HC
and individuals diagnosed with schizophrenia. Furthermore, impaired ToM has also
been reported for other types of psychotic disorders (Bora, Ylicel, et al., 2009) and in
individuals with first-episode psychosis and schizophrenia (Cotter et al., 2018).
Moreover, diminished ToM is associated with a heightened probability of developing
a psychotic disorder. Thus, ToM impairments have a predictive value in forecasting
the onset of psychosis (Boldrini et al., 2020). Existing evidence has proposed that ToM
could play a substantial moderating role not only in the risk of developing a psychotic
disorder (Debbané et al., 2016), but also in the subsequent recovery process following

the initial episode of psychosis (Braehler & Schwannauer, 2012).

1.4.1.4 ToM and major depression disorder. MDD is the predominant mood
disorder and is characterized by abnormalities in affect, mood, neurovegetative
functions and cognition. Affected individuals display depressive symptoms, such as
persistent low mood and/or reduced capacity to experience pleasure and interest.
Additionally, MDD is closely linked to considerable distress and impairment of
functional domains (Fava & Kendler, 2000).

Furthermore, meta-analyses have revealed that ToM is impaired during acute
episodes of depression (Bora & Berk, 2016; Nestor et al., 2022; Wolkenstein et al.,
2011). The meta-analyses by Bora and Berk (2016) and Nestor et al. (2022) reported
that individuals with depression exhibit mild-to-moderate impairments in ToM abilities
throughout their lifespan. This contrasts with the more severe ToM deficits reported in
the meta-analysis by Richman and Unoka (2015), which primarily included studies that
employed the RMET to measure ToM.

Overall, more severe depressive symptoms are correlated with greater
impairments in ToM. This is evident across various ToM tasks that investigate both
cognitive and affective components, encompassing verbal, visual, reasoning, and
decoding aspects (Bora & Berk, 2016). However, no significant differences were found
in effect sizes across these affective and cognitive facets or between decoding and

reasoning processes (Nestor et al., 2022). Moreover, while associations between ToM
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and depression were evident in clinical samples, such associations were not
significant in community samples.

The meta-analysis by Nestor et al. (2022) also explored sociodemographic
factors. Findings reported that neither age nor sex significantly influenced the
relationship between ToM and depression, with both factors considered as continuous
moderators. This result aligns with the findings of an earlier meta-analysis by Bora and
Berk (2016).

The impairment of ToM in individuals with MDD can be attributed to a variety of
contributing factors. Depression is frequently marked by a tendency towards negative
self-absorption or self-focused attention (Mor & Winquist, 2002). This inclination
towards internal introspection and negative rumination regarding one's own thoughts
and feelings could potentially reduce or impair empathy and involvement in
comprehending the mental and emotional states of others (Nestor et al., 2022). The
generally negative perspective of individuals with MDD can lead to erroneous
interpretations and identifications of others’ cognitive and affective states. Another
explanation is that the impaired ToM abilities reported in individuals with depression
are related to neural irregularities in the brain substrates associated with ToM
networks. Notably, the prefrontal lobe has been identified as a critical component for
successful ToM performance (Stuss et al., 2001) and has been shown to be impaired

in patients with depression (Bora et al., 2012).

1415 ToM and bipolar disorder. BD is a chronic psychiatric condition
characterized by repeated episodes of mood disturbance, including depressive
symptoms, and periods of relief from mood-related symptoms (Vieta et al., 2018). This
disorder encompasses bipolar | disorder, characterized by the occurrence of a manic
episode along with a major depressive episode, and bipolar Il disorder, characterized
by the occurrence of a hypomanic episode along with a major depressive episode
(Mclntyre et al., 2020).

Two meta-analyses revealed an association between BD and deficits in ToM
performance, highlighting impaired ToM abilities in individuals with BD (Bora et al.,
2016; Gillissie et al., 2022). Bora et al. (2016) examined ToM in acute, euthymic and
subsyndromal BD patients and compared them to HC. Collectively, all clinical groups
reported a medium-sized ToM deficit. ToM deficits have been reported in individuals
with acute bipolar diseases (Bora et al., 2016; Gillissie et al., 2022; Kerr et al., 2003)
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and in those in remission periods (Bora et al.,, 2016; Szmulewicz et al., 2019).
However, ToM dysfunction was significantly more severe during acute episodes
compare to periods of remission (Bora et al., 2016). The effect size was larger when
focusing solely on manic patients, suggesting a smaller effect size during depressive
phases. Consistent with Bora et al. (2016), moderate effect sizes in ToM impairments
were reported (de Siqueira Rotenberg et al., 2020; Samamé et al., 2012). Additionally,
a recent meta-analysis demonstrated moderate-to-large effect size for ToM
impairments in individuals with BD (Gillissie et al., 2022). Further, a meta-analysis and
a recent study showed that both patients with BD and their first-degree relatives had
significant ToM deficits (Santos et al., 2017), with a small effect size (Bora & Ozerdem,
2017; Santos et al., 2017). The presence of ToM impairments in first-degree relatives
supports the hypothesis that these impairments may serve as a trait marker for
cognitive impairments in BD (Santos et al., 2017).

Other studies have indicated that impairments in individuals with BD are not
limited to ToM; instead, EFs, attention, and verbal learning abilities are also affected,
although intelligence levels appear to be unaffected (Kurtz & Gerraty, 2009).
Impairments in EFs such as attention may contribute to the evidence of ToM deficits
(Bora et al., 2005).
Moreover, a significant percentage of individuals diagnosed with BD exhibit
inadequate psychosocial functioning (Burdick et al., 2010) and poorer global
functioning than controls (Watson et al., 2023). A recent study has demonstrated that
social functioning impairment can be partially attributed to deficits in social cognitive
abilities in individuals with BD (Popolo et al., 2020).

With regard to verbal (e.g., tasks assessing the ability to infer intentions behind
indirect speech assertions) and visual ToM tasks (e.g., tasks assessing the ability to
infer mental states from eye gaze), a meta-analysis found significantly worse
performance in verbal tasks in euthymic BD patients (de Siqueira Rotenberg et al.,
2020; Haag et al., 2016). In contrast, a meta-analysis by Bora et al. (2016) found
similar ToM deficits in both verbal and visual tasks. Distinguishing between the
affective and cognitive aspects of ToM, cognitive ToM was impaired compared to HC,
while affective ToM was not impaired (Montag et al., 2010; Shamay-Tsoory et al.,
2009; Szmulewicz et al., 2019). In contrast, a meta-analysis reported deficits in both

affective and cognitive ToM. The effect size for cognitive ToM impairment was
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moderately greater than that for affective ToM impairment (Bora et al., 2016). In line
with this, two meta-analyses considered both facets of ToM and demonstrated small
differences in affective tasks (e.g. affective Faux Pas, RMET) and medium-to-large
deficits in cognitively focused tasks (Samamé et al., 2012, 2015). Another study
examined individuals with BD and reported no impairments in the RMET test
compared to controls (Dalkner et al., 2019). Thus, divergent results have been
reported regarding affective and cognitive ToM facets. Although, these studies

suggest larger effect sizes in cognitive ToM impairments.

1.4.1.6 ToM and eating disorders. Bulimia nervosa (BN) is an ED characterized
by repeated episodes of binge eating followed by compensatory purging behaviors.
Anorexia nervosa (AN) is a severe psychiatric illness characterized by an altered
perception of body image, the rigid conviction that one is overweight, and behavioral
modifications, such as food restriction and excessive exercise. Both ED predominantly
affect females and are connected to substantial physical health complications (Arcelus
et al., 2011).

AN is associated with impaired social functioning that precedes the onset of ED
symptoms (Arcelus et al., 2013). Moreover, AN has been associated with cognitive
deficits, including deficits in EFs (Fagundo et al., 2012), inefficient set-shifting,
characterized by rigid approaches to changing rules and preservative thinking
(Fitzpatrick et al., 2012), and social cognitive deficits, including ToM impairment (Bora
& Kose, 2016; Simonsen et al., 2020). Thus, individuals with AN and BN showed
impairments in ToM. However, individuals with AN exhibited a diminished level of ToM
ability compared to those with BN and HC, whose scores were more similar (Simonsen
et al., 2020). Moreover, individuals with obesity performed worse than controls on the
ToM tests. In fact, this was demonstrated for all age groups. In addition, this systematic
review yielded some evidence of an association between ToM difficulties and
problematic eating behaviors, such as binge eating, food addiction and emotional
eating, which are commonly observed in people with obesity (Tonelli & de Siqueira
Rotenberg, 2021). Impairments in cognitive ToM and ToM decoding have been linked
to impaired social functioning in various psychiatric disorders (Bora et al., 2006).
These deficits may contribute to interpersonal difficulties in individuals with AN. Among
the various ED, the largest number of studies were conducted on AN. Research on

Binge ED and BN is inconsistent and limited, although there seem to be some
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indications of deficits in ToM (Mason et al., 2021).

In general, individuals with ED exhibit both exceeding and reduced ToM abilities
as well as decreased accuracy in inferring affective and cognitive mental states (Corsi
et al., 2021). Consequently, a cognitive ToM deficit, particularly in terms of cognitive
perspective-taking, has been specifically identified in individuals with AN. The results
are mixed regarding the affective ToM (Bora & Kose, 2016). Focusing on the decoding
components of ToM, emerging evidence indicates impairments in ToM in individuals
with AN, with the RMET used to assess decoding aspects of ToM (Tapaj6éz P. de
Sampaio et al., 2013). The effect sizes of ToM deficits in individuals with AN indicated
substantial impairment in cognitive ToM and moderate impairments in ToM decoding.
BN was distinguished by a deficit in the ability to decode mental states, while reasoning
about mental states remained unaffected (Bora & Kose, 2016).

1.4.2 Changes in ToM abilities during treatment

Psychological interventions are an effective treatment for mental health
problems. Psychotherapeutic treatment for patients with mental disorders is
associated with positive outcomes regarding symptom severity, as well as a decrease
in interpersonal problems (Liebherz & Rabung, 2014). Further, social deficits have a
significant impact on the long-term outcomes of many mental disorders (Uljarevi¢ et
al., 2020). Focusing on changes in social deficits in response to treatment, a study by
Hayden et al. (2018) found that treatment significantly increased ToM performance in
patient with different mental disorders during a 6-week inpatient treatment. Moreover,
improvements in ToM were associated with lower interpersonal distress and played a
crucial role in enabling effective problem-solving skills in social contexts, ultimately
leading to improved social adaptation. In line with this, another study found that during
the course of inpatient psychodynamic treatment, the level of uncertainty about mental
states decreased, with a medium effect size in individuals with BPD (Meulemeester et
al., 2018).

Specific treatment programs have been developed to ameliorate ToM deficits
such as MCT (Moritz et al., 2014) or mentalization-based treatment (MBT; Fonagy &
Bateman, 2008). The MCT has been developed as an eclectic add-on group
intervention for patients with mental disorders. The training addresses dysfunctional
thinking styles and cognitive distortions (Moritz & Lysaker, 2018). MCT was originally

developed for individuals with psychosis with moderate effect sizes for symptom
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reduction (Eichner & Berna, 2016) and has been expanded to treat a variety of mental
disorders, such as depression (Jelinek et al., 2016), obsessive-compulsive disorder
(Miegel et al., 2020), pathological gamblers (Gehlenborg et al., 2021) and BPD
(Schilling et al., 2018; Vogt & Norman, 2019). MCT has a high treatment efficacy for
BPD patients (Schilling et al., 2018; Vogt & Norman, 2019) in terms of significant
symptom reductions (Schilling et al., 2018). MBT focuses on enhancing the
mentalization capacity of patients, with the aim to improve affect regulation and
interpersonal functioning (Fonagy & Bateman, 2008). As an add-on intervention, it
encompasses psychoeducational elements, strategies from the third wave (especially
mindfulness) and CBT techniques. MBT also has an significant impact on long-term
improvement among patients with BPD (Volkert et al., 2019).

Focusing on the importance of ToM, Sharp and Vanwoerden (2015) pointed out
that ToM deficits are a central feature of the etiology, maintenance and treatment of
BPD. The authors proposed that ToM deficits are prognostic factors for poor long-term
treatment outcomes. According to the mentalization approach, mentalization is
considered as a core psychological process that operates as a common factor across
various treatments in individuals with BPD. Consequently, enhancement of
mentalizing capacity is regarded as an important mechanism of change in any
effective treatment targeting BPD (Fonagy et al., 2015). In a RCT individuals with BPD
received either manualized psychodynamic treatment or treatment by experienced
community therapists. Results demonstrated that significant enhancements in
mentalization abilities were reported only within the group receiving the manualized
psychodynamic treatment within one year of treatment (Fischer-Kern et al., 2015). In
contrast, another study found no improvements in mentalization abilities in the course
of a psychodynamic treatment (Vermote et al., 2010).

A recent study compared BPD patients treated with structured clinical
management (SCM) with BPD patients treated with metacognitive interpersonal
therapy (MIT) and revealed that both interventions decreased difficulties in emotion
regulation, but MIT had a higher effect size (Rossi et al., 2023). MIT yielded larger
effects on metacognitive functions and impulsivity than SCM. In contrast, SCM showed
a larger decrease in BPD symptomatology. Thus, MIT is an effective intervention to
improve mentalizing abilities for BPD. Nevertheless, on the long-term MBT compared

to SCM resulted in better symptom reductions in BPD patients in an eight-year follow-
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up study (Bateman et al., 2021). Particularly self-incurious behavior, suicide attempts
and functional outcomes (engagement in purposeful activities and less use of social
care interventions) could be improved.

The effectiveness of MCT in individuals with BPD is much more studied
compared to individuals with AUD. According to Caselli et al. (2018), patients with
AUD who received inpatient treatment exhibited decreased weekly alcohol
consumption after MCT. In patients with AUD, the distress level and desire to consume
alcohol, both significant indicators of treatment effectiveness, were decreased after
MCT (Caselli et al.,, 2016). The impact of generic psychotherapy on ToM abilities
remains uncertain in the absence of a targeted metacognitive intervention.
A recent study conducted by Rupp et al. (2021) provided evidence that the impairment
in affective ToM continued to persist even after an extended period of abstinence-
oriented alcohol dependence inpatient treatment (>2 months). In contrast, a study by
Frileux et al. (2020) revealed an amelioration of the affective ToM deficits subsequent
to a three-week duration of alcohol detoxification therapy. However, to date there are

no longitudinal studies assessing cognitive ToM in patients with AUD. Moreover, no
previous studies have used the MASC to investigate the relationship between ToM

and the treatment outcomes of generic psychotherapy in patients with AUD.

Empirical evidence shows that MCT is also highly effective for depression and
anxiety disorders (Normann et al., 2014). A recent review investigated the efficacy of
metacognitive interventions in adults diagnosed with mental disorders (Philipp et al.,
2018). In controlled trials, MCT demonstrated superior effectiveness compared with
both waitlist control (WLC) and CBT: MCT and MBT were similarly effective to
alternative psychological interventions and outperformed non-active interventions in
the treatment of schizophrenia, OCD, anxiety disorders, PTSD, and depression.

Social-cognitive training can be also applied for healthy individuals. A recent
systematic review and meta-analysis with healthy individuals across the lifespan
reported high effectiveness for ToM functions. Identifying specific characteristics that
contribute to the success of social-cognitive training can improve the design of future
training programs targeting different populations (Roheger et al., 2022).
1.4.3 ToM and changes in symptom severity

ToM impairments are common in many mental disorders. Thus, it seems

important to investigate how ToM is linked to psychotherapy. It might be, that patient
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with different ToM differ in their ability to engage in psychotherapy. In line with this,
among individuals with mental disorders, social cognition impairments were
associated with less improvements in symptom severity during psychotherapeutic
treatment (Kvarstein et al., 2020; Sondermann et al., 2020). This supports the idea
that patients with higher ToM benefit more from psychotherapy than patients with less
ToM abilities. One form of benefit from psychotherapy is the improvement of symptom
severity. Accordingly, ToM at the beginning of treatment would be associated to

changes in comorbid symptom severity.

1.4.3.1 ToM and symptoms of depression. ToM has also been identified as a
significant predictor of symptom reduction and social adjustment with respect to long-
term treatment outcomes. For instance, a ToM deficit after symptom remission in
patients with MDD predicted a higher relapse rate and lower social functioning one
year after recovering from a major depressive episode (Inoue et al., 2006; Yamada et
al., 2015). A prospective study by Yamada, Inoue and Kanba (2015) reported that
42.9% of patients with ToM deficits relapsed within one year. In contrast, only 5.2% of
the patients without ToM deficits relapsed within that time. Moreover, a previous study
by Bora and Berk (2016) showed an association between affective and cognitive ToM
and symptoms of depression. More details regarding ToM impairments in patients with
MDD are described in Chapter 1.4.1.4.

Individuals with mild symptoms of depression showed different results. Few
studies have indicated a positive relationship between mild depressive symptoms and
better ToM abilities. For instance, individuals experiencing dysphoria had greater
levels of accuracy in affective ToM compared to non-dysphoric individuals (Harkness
et al., 2005). Similarly, individuals with subclinical levels of depressive symptoms were
associated with higher accuracy in the assessment of affective ToM (Poletti et al.,
2014). These findings suggested that there may be an enhancement of affective ToM
at certain levels of low mood, or that specific degrees of depressive symptoms may
be characterized by heightened social sensitivity.

The role of ToM as a predictive factor for symptom improvements has also been
investigated in patients with BPD (Meulemeester et al., 2018). In the context of a
psychodynamic treatment program for BPD, the level of mentalization at the beginning
of the treatment did not serve as a predictor of symptom improvement. However, the

results showed a strong association between changes in symptomatic distress and
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mentalization. Another study by Kvarstein et al. (2020) investigated patients with BPD
during the course of MCT and found that insufficient ToM were associated with poorer
improvement in clinical outcomes (symptoms of depression, anxiety and somatization,
interpersonal problems, and social functioning).

Symptoms of depression are a frequent comorbidity among individuals
diagnosed with AUD as evidenced by multiple studies (Castillo-Carniglia et al., 2019;
Li et al., 2020). ToM deficits have also been linked to these comorbid symptoms (Bora
& Berk, 2016). However, there is currently a lack of research investigating whether
ToM capacities of individuals with AUD are associated with the reduction of comorbid
symptoms of depression during AUD treatment. Nonetheless, a longitudinal study
examining individuals with depression and a HC group demonstrated that a higher
level of social cognition was associated with less improvement in depressive
symptoms during psychotherapeutic treatment (Sondermann et al., 2020). This
suggests that specific associations might exist between ToM abilities and the reduction
of comorbid symptoms. Further research should investigate the role of ToM and the

improvement of depression symptoms during AUD treatment.

1.4.3.2 ToM and symptoms of anxiety. Previous studies have shown that
individuals with generalized anxiety disorder (GAD) have diverse interpersonal
problems (Przeworski et al., 2011; Salzer et al., 2008). Moreover, individuals with GAD
are more likely to show maladaptive social cognition in terms of underestimation or
overestimation of hostile behaviors (Erickson & Newman, 2007). Pathological worry,
as a core symptom of GAD, was also associated with interpersonal problems
(Erickson et al., 2016) and poorer social cognition skills (De Vito et al., 2019). In
contrast, a study by Zainal and Newman (2018) found a more accurate reasoning ToM
(using the MASC) in the worried individuals with GAD compared to the HC even after
controlling for EF, social anxiety, depressive symptoms, and sex. People with GAD
who were worried and not relaxed, performed better with negatively rated social
stimuli. Thus, ToM performance in the GAD group was impacted by state
relaxation/worry (Zainal & Newman, 2018).
However, empirical studies on ToM abilities of individuals with anxiety disorders
have yielded inconsistent findings. While certain studies have demonstrated lower
ToM abilities (e.g. Hezel and McNally, 2014), other studies reported no significant

differences between individuals with or without anxiety disorders (Lenton-Brym et al.,
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2018). Nevertheless, the majority of studies and a recent meta-analysis indicate
poorer ToM functionality in individuals with anxiety disorders compared to HC
(Chevalier et al., 2023; Santarelli et al., 2022; Sloover et al., 2022). Further, a negative
correlation between the severity of current clinically relevant anxiety symptoms and
ToM has been found in healthy younger adults (Petrovic et al., 2023).

However, it is important to acknowledge that most studies included patients with
social anxiety disorder (SAD). Less is known about individuals with other anxiety
disorders (Sloover et al., 2022). Similar to individuals with GAD, individuals with SAD
perform worse on ToM tasks than non-socially anxious individuals (Hezel & McNally,
2014) with a tendency towards hypermentalizing and more exceeding ToM errors than
individuals with depression (Washburn et al., 2016).

One possible explanation for impaired ToM in anxious individuals is proposed
by Bateman and Fonagy (2019): It is suggest that anxiety inhibits high-order cognitive
function such as ToM functions. Thus, this could explain why reductions of anxiety
might reduce ToM impairments. Accordingly, improvements in symptoms during
treatment could also lead to improved ToM or require ToM. Future studies should
investigate the impact of anxiety symptoms on ToM abilities during treatment.

Research on the treatment of anxiety disorders is in line with many results from
studies on the efficacy on MCT in individuals with anxiety disorders. MCT had a
significant positive effect on anxiety symptomatology and improved treatment success
in patients with anxiety disorders (Normann et al., 2014). Nevertheless, due to the
small sample size and few active control groups; this result should be interpreted with

caution.

1.4.3.3 ToM and symptoms of social functioning. Investigating the
association between ToM abilities and symptoms, functioning and well-being yields
insights for further development of mental health interventions. The results from a non-
clinical sample revealed no association between ToM and global
symptoms/psychopathology (Ballespi et al., 2021). In contrast in another study, ToM
is related to general, social and role functioning and well-being including self-esteem
and motivation to lifegoals. This indicates that ToM could contribute to symptom
management by improving well-being and social functioning and is linked to social
skills and community functioning (Couture et al., 2006). In line with this Bora et al.

(2006) observed that individuals with schizophrenia and with good social functional
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outcomes performed better on mental state reasoning tests.
Both the capacity for reasoning about intentions and decoding mental states play
integral roles in perceiving and interpreting social cues. Given the significant relevance
of recognizing social cues in the development of social skills, both abilities are crucial
for effective social functioning (Bora et al., 2006). Interestingly, performance in the
RMET also predicted social functioning. The RMET is described in this study as a
mental state decoding task that exhibits a greater predictive ability for social
impairments compared to mental state reasoning tasks. Other studies have argued
that the RMET is an emotion recognition task (e.g. Kittel et al., 2022). Accordingly, to
this assumption the study by Bora et al. (2006) demonstrated that emotion recognition
might be a better predictor of social functioning than ToM.

According to Sanvicente-Vieira et al. (2017), there is a bidirectional association
between impairments in ToM and SUD, whereby substance use disrupts neurological
functioning that is relevant for ToM (Fluharty et al., 2018). Concurrently, deficits in ToM
may hinder social functioning and contribute to the adoption of substance use as a
social coping mechanism (Lannoy et al., 2020). This study assumed that interpersonal
skills, as one aspect of social functioning, may contribute to excessive drinking
behavior in young individuals. This supports the idea of the study by Kornreich et al.
(2002), which reported that individuals with AUD showed both more interpersonal
problems and deficits in facial expression recognition, which is one component of ToM
abilities. ToM abilities have repeatedly been linked to social functioning in several
psychiatric samples (Bora et al., 2006; Rosello et al., 2020; Wang et al., 2015). For
instance patients with BPD and higher cognitive ToM showed higher improvements in

social functioning (Kvarstein et al., 2020).

1.4.3.4 ToM and symptoms of somatization. Somatization disorders are
characterized by the presence of somatic symptoms that indicate underlying medical
conditions, but these somatic symptoms cannot be fully explained by medical
conditions. Somatic symptoms have been linked to impairments in the ToM (Chevalier
et al., 2023; Subic-Wrana et al., 2010; Thamby et al., 2019; Zunhammer et al., 2015).
Independent of mood states, individuals with somatoform disorders have ToM deficits
(Thamby et al., 2019). Comparing high extent of somatic symptoms (HRS) with low
extent of somatic symptoms in the general population, HRS showed poorer affective
ToM. Regarding the cognitive ToM, the groups did not differ significantly. The
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distinction between affective and cognitive ToM in individuals reporting high levels of
symptoms and those reporting low levels of symptoms, may be attributed to the
varying demands of tasks. Therefore, comparable measurements are required. A
recent study by Chevalier (2023) confirmed the association between mentalization and
internalizing symptomatology, indicating that higher levels of somatization symptoms
are correlated with, lower mentalization performance on solely controlled ToM tasks.
Controlled ToM tasks are described as tasks that didn’t activate the automatic, implicit
pole. This evidence of a negative correlation between ToM and internalizing problems
(e.g., somatization symptoms) provides support for the possible impact of ToM skills
on psychological symptoms among clinical groups.
1.5 The present study
1.5.1 Overview of Article 1

The first article examined several individual and situational effects on the
measurement of ToM abilities within two clinical samples: inpatients from an AUD
treatment unit and inpatients from a personality disorder (PD) treatment unit, including
especially individuals with BPD. As outlined in Section 1.2, ToM research is currently
facing certain methodological problems, such that reliable measurements are needed
to investigate findings on ToM abilities in clinical groups. The MASC test is a ToM
measure with high ecological validity, used in the present article. Article 1 considers
the effects influencing affective and cognitive ToM measurements, such as age, sex,
and test duration. The research presented in Article 1 addresses the following
research questions by assessing ToM abilities.
Article 1 investigated the following research questions:

1. Does the performance of affective and cognitive ToM change over the
course of the test?

2. What age differences in affective and cognitive ToM performance emerge
between individuals from a PD treatment unit and those from an AUD
treatment unit?

3. What sex differences in affective and cognitive ToM performance emerge
between individuals from a PD treatment unit and those from an AUD
treatment unit?

4. Do ToM error types differ between individuals from a PD treatment unit and

those from an AUD treatment unit?
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5. Are test duration, sex, age, and ToM facet (affective, cognitive) associated
with ToM performance?

1.5.2 Overview of Article 2
Prior research has concluded that ToM is impacted by social groups (e.g.,
gender) of the target and whether there is concurrence or disparity in the mental states
of the target individual and the perceiving individual. A typical interaction involves a
person talking (i.e., sender) and a person listening (i.e., receiver); therefore, there are
two targets per interaction. Based on the literature, it is hypothesized that ToM is
enhanced if both the target and perceiving individuals share a common group identity
and possess congruent perspectives. Conversely, ToM is reduced if individuals belong
to the same social group but exhibit divergent mental perspectives. It is still uncertain
how these effects influence ToM measures. Therefore, the second article investigated
the influence of gender of interaction partners on the measurement of ToM abilities
within two clinical samples, patients from an AUD treatment unit, patients from a PD
treatment unit and a HC group. Investigating the effects of interaction partners on ToM
performance could improve the understanding of ToM assessments and might help to
resolve inconsistencies in the current research on ToM performance in distinct clinical
populations. This study used two clinical samples to promote the understanding of
ToM as a transdiagnostic indicator of mental disorders. The research presented in
Article 2 mainly addresses the influence of patients’ sex, target gender and their
interaction on ToM. Investigating, whether the gender of the interaction partners
(sender and receiver) influences ToM performance. The following three research

guestions were investigated:

1. Do items with female or male targets differ in their ToM performance in
clinical and non-clinical samples within the MASC?

2. What role does the same or different gender of sender and receiver play
in ToM performance in clinical and non-clinical samples within the
MASC?

3. Do ingroup interactions (same sender gender, receiver gender and
participant’s sex: only female or only male interactions) improve or
hinder ToM performance in clinical and non-clinical samples within the
MASC?
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1.5.3 Overview of Article 3
There is considerable evidence indicating deficits in both affective and cognitive
ToM in individuals with AUD. However, the changes in these deficits during the course
of AUD treatment, and their potential relationship to co-occurring symptoms, remain
unclear. The results from the third article demonstrated treatment outcomes of
individuals with mental disorders, focusing on those from AUD treatment units. The
article was conceptualized to investigate longitudinal data in affective and cognitive
ToM. ToM abilites were measured upon admission and discharge of inpatient
abstinence-oriented treatment. Data should help provide a better understanding of the
possible dissociation between affective and cognitive ToM changes in individuals with
AUD. Furthermore, as displayed in Figure 3, article 3 considered the associations
between affective and cognitive ToM and the improvements of comorbid symptoms of
depression, anxiety, somatization, and social functionality. The findings should provide
a better understanding of the effects of ToM, as a prognostic value, on changes in
symptoms in mental health treatments, specifically for people with chronic mental
illnesses.
1. Do total, affective, and cognitive ToM abilities improve during an
inpatient abstinence-oriented treatment for patients with AUD?
2. Is there a dissociation between the change of affective and cognitive
ToM abilities during inpatient treatment?
3. Are affective and cognitive ToM abilities at admission related to
improvements in the comorbid symptoms of depression, anxiety,

somatization, and social functioning in individuals with AUD?
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Figure 3
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2. Article 1: How Individuals and Situational Factors Influence Measures of

Affective and Cognitive Theory of Mind in Psychiatric Inpatients

Reference
Knopp, M., Burghardt, J., Meyer, B., Riffer, F., & Sprung, M. (2022). How Individual
and Situational Factors Influence Measures of Affective and Cognitive Theory of Mind
in Psychiatric Inpatients. Frontiers in Psychology, 13.
https://doi.org/10.3389/fpsyg.2022.855038

Abstract

Mental disorders are associated with difficulties to correctly infer the mental states of
other’s (theory of mind; ToM). These inferences either relate to affective states of
others (affective ToM) or to their thoughts, intentions, or beliefs (cognitive ToM) and
can be associated with mental disorder. The current study explores the influence of
individual and situational effects on the measurement of ToM abilities within two
clinical samples, to increase generalizability. We analyzed data from 229 in-patients;
103 patients treated for alcohol use disorder and 126 patients treated for a personality
disorder. ToM was assessed with the Movie for the Assessment of Social Cognition
(MASC). We analyzed changes in test performance over the course of the test using
a logistic linear mixed effects model. Performance on the cognitive ToM items
decreased over time, while performance on the affective ToM items increased over
time. This difference was more pronounced among older individuals. The results show
important moderators of ToM performance that might help to resolve inconsistencies

in the current literature about ToM abilities in different clinical or age groups.
Magdalena Knopp (MK)’s contributions to the article: Designed and conducted

the study, was responsible for methodology, formal analysis, and data curation, and

took the lead in writing and revising the manuscript.
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changes in test performance over the course of the test using a logistic linear mixed
effects model. Performance on the cognitive ToM items decreased over time, while
performance on the affective ToM items increased over time. This difference was more
pronounced among older individuals. The results show important moderators of ToM
performance that might help to resolve inconsistencies in the current literature about
ToM abilities in different clinical or age groups.

Keywords: cognitive empathy, mentalizing, personality disorder, substance abuse, gender differences, age
difference

INTRODUCTION

Many mental disorders are associated with difficulties to correctly infer the mental states of others,
i.e., theory of mind (Németh et al., 2018). ToM deficits are seen in over 30 mental disorders
(Cotter et al., 2018). These inferences either relate to affective states of others (affective ToM) or
to their thoughts, intentions, or beliefs (cognitive ToM). To promote the understanding of ToM
and its association with mental disorders, the influence of individual, and situational factors on the
assessment of ToM needs to be considered.

Two meta-analyses and a systematic review provide evidence for ToM impairment in individuals
with alcohol use disorder (AUD) relative to healthy controls (HC; Onucha et al., 2016; Bora and
Zorlu, 2017; Sanvicente-Vieira et al.,, 2017). Onuoha et al. (2016) summarized the result from 8
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Factors Influsncing Theory of Mind

studies in their meta-analysis and found that AUD individuals
(N = 187) displayed reduced ToM compared to HC (N = 187),
with a large effect size, Hedges' g = -1.62 [95% CI = -2.28;
0.96]. A second meta-analysis summarizing the results from
12 studies reported that AUD individuals (N = 317) compared
to HC individuals (N = 298) displayed ToM deficits with a
medium effect size, Cohen’s d = 0.58 [95% CI = 0,36-0.81]
(Bora and Zoru, 2017). Furthermore, ToM impairment is
common among borderline personality disorder (BPD) patients
(Németh et al, 2018) and has also been demonstrated in
patients with other personality disorders, for instance patients
with narcissistic personality disorder or cluster C personality
disorders (Ritter et al, 2011; Marissen et al, 2012; Herpertz
and Bertsch, 2014). However, only few studies have compared
ToM abilities in patients with BPD and other personality
disorders. One such study found no difference between BPD
and other personality disorders in overall ToM performance,
but rather ToM impairment was associated with the severity
of psychopathology (Normann-Eide et al, 2020). Deficits in
affective and cognitive ToM can show different associations
with mental disorders. For instance, a study by Harari et al.
(2010) found that patients with BPD only have cognitive ToM
deficits, but later studies showed deficits in affective and cognitive
ToM (Petersen et al., 2016). In line with this, a meta-analysis
concluded that BPD have difficulties with cognitive as well as
affective ToM tasks (Németh et al., 2018). In contrast to patients
with BPD, individuals with AUD show deficits primarily in
affective ToM, but their cognitive ToM is comparable to healthy
controls (HC) (Maurage et al., 2016). Thus, BPD and AUD differ
regarding cognitive and affective ToM abilities. Considering
this dissociation, findings about ToM deficits should not be
generalized to other mental disorders without further testing.
Thus, affective and cognitive ToM abilities are linked to mental
health. Further, they can be influenced by other characteristics of
the individual. For instance, gender or age can be differentially
associated with affective and cognitive ToM abilities. Women
show more pronounced affective responses (Han et al., 2008) and
perform better in tasks that assess affective ToM (Baron- Cohen,
2010). Further, they often show better emotion recognition (Hall
and Matsumoto, 2004; Hoffmann et al,, 2010; Donges et al., 2012).
Many studies have found a decrease in ToM abilities in older
adults, which was summarized in a meta-analysis by Henry et al.
(2013). This meta-analysis found reliable aging effects on both
affective and cognitive ToM. However, some recent studies found
effects of aging were limited to the cognitive ToM and did not
occur for the affective ToM (Wang and Su, 2013). A similar study
found that age was associated with a decrease in cognitive ToM
but not in affective ToM (Bottiroli et al., 2016).

Besides differentiating between affective and cognitive ToM,
ToM deficits can further be divided into different error
types: exceeding ToM, less ToM, no ToM. Multiple studies
found that individuals with BPD showed an exceeding ToM,
this means that patients with BPD displayed a tendency to
interpret incidental actions in an intentional way (Sharp and
Vanwoerden, 2015; Normann-Eide et al., 2020). In contrast, a
meta-analysis by Onuoha et al. (2016) concluded that individuals
with AUD typically displayed reduced ToM compared to
healthy controls.

The present study aims to explore the influence of individual
and situational effects on the measurement of affective and
cognitive ToM abilities in two clinical samples, patients from
an AUD treatment unit and patients from a personality
disorder (PD) treatment unit; with a focus on mixed personality
disorder and borderline personality disorder. The two AUD
and PD samples are very different in their sociodemographic
characteristics, especially regarding age, and gender and also
show different ToM errors and a distinct pattern of affective
and cognitive ToM. In order to detect general influences of
individual and situational factors on the measurement of affective
and cognitive ToM abilities using data from two distinct samples
can increase the generalizability of results. Since the patients with
PD in the present sample are younger and more often women,
we assume that they will outperform individuals with AUD, who
are older and more often men, on affective and cognitive ToM.
Differential effects of age, gender, and test duration on affective
and cognitive ToM performance are investigated. We expect a
decrease in task performance over the course of the test. Based
on previous studies we assume that age, gender, and test duration
will influence ToM performance. Further we expect women and
younger participants to outperform men and older participants.
These effects of age, gender, and test duration may be different for
affective and cognitive ToM.

MATERIALS AND METHODS

Participants and Procedure

We collected data from 390 patients from an inpatient
psychiatric-psychosomatic clinic in Austria, which focusses on
patients with chronic mentally illnesses (216 AUD, 174 PD).
The inpatient stays last between 2 and 3 menths, during which
the patients receive intense therapy by an interdisciplinary
team. Respective data was collected as part of the routine
examination at admission.

Only data from outcome assessment at the time of intake
were included in the analyses. To be admitted to the clinic
patients need to be able to undergo therapies. This means they
need to have at least conversational skills in German, show no
marked cognitive deficits and show the motivation to engage in
therapy. Exclusion criteria are acute psychosis, danger of suicide
and intoxication (Knopp et al, 2021). Patients were either in
a treatment unit for AUD or for PD (L., mixed personality
disorder and borderline personality disorder). All AUD patients
were recently detoxified. Data from 75 patients (64 AUD, 11
PD) were excluded due to missing values. To control for the
possible influence of overall test compliance we excluded data
from 86 participants who answered less than 4 out of 6 MASC
control items correctly (49 AUD, 37 PD). We also analyzed the
data without excluding participants who failed more than 2 out
of 6 MASC control questions; this did not alter results in any
significant way. After exclusion, the final AUD sample included
103 patients (66 men) with a mean age of 49.0 (SD = 8.9) years.
The final PD sample included 126 patients (33 men) with a
mean age of 35.0 (SD = 11.2) years. Sociodemographic variables
are depicted in Table 1. Most patients were native speakers of
German (AUD: 95, PD: 118).
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In the AUD sample, the primary diagnosis of 101 patients was
alcohol dependence syndrome (F10.2); 2 patients were diagnosed
with harmful use of alcohol (F10.1). Additionally, patients in
the AUD sample had a multitude of comorbid (secondary)
diagnoses: 33 affective disorders (F31-38), 9 anxiety disorders
(F40-42), 6 personality disorders (F60-61), 2 posttraumatic stress
disorders (F43.1), 1 eating disorder (F50), 2 obesity (E66). In the
PD sample, the primary diagnoses were: 51 mixed personality
disorder (F61) and 46 borderline personality disorder (F60.3), 9
patients were diagnosed with other personality disorders (F60,
F68), 7 with posttraumatic stress disorder and other reactions
to severe stress (F43), 5 recurrent depressive disorder (F33),
5 phobic and other anxiety disorders (F40-42), 2 with bipolar
affective disorder (F31) and 1 with Asperger syndrome (F84.5).

Procedure

The data for this study were collected between July 2017 and
May 2019 as part of the routine outcome monitoring. Basic
sociodemographic data, such as age and sex, were obtained
from the hospital information system. All other measures were
collected using the Computer-based Health Evaluation System
(Holzner et al., 2012). The admission examination spans two 1-
h sessions with self-report questionnaires and the ToM measure.
Patients answer the questions in a computer assessment room
with eight separated cubicles; so up to eight patients complete the
questionnaires and the ToM task in one assessment session.

Measures
ToM was assessed using a behavioral measure. Sociodemographic
variables were assessed by self report.

Movie for the Assessment of Social Cognition

ToM was measured with the Movie for the Assessment of Social
Cognition (MASC), which relies on video sequences of people
interacting with each other to assess cognitive and affective ToM
performance (Dziobek et al., 2006). The MASC shows a series
of video clips of social interactions, which concern friendship
and dating themes. The format is highly immersive. After each
video clip participants are required to infer the thoughts or
feelings of the individual(s) in the particular scene. Participants
respond to multiple choice (MC) questions, with four possible
answers. These MC-questions include one correct and three
incorrect answers. Incorrect answers represent three prototypical
error types. These errors types are: (a) “exceeding ToM,” ie., a
mental state is attributed when there is no mental explanation
for the situation, (b) “less ToM,” i.c., a present mental state is
misattributed, and (c) “no ToM, i.e., a total absence of mental
inference (e.g., making attributions of physical causality to social
situations and mental states). Test items either require inferences
about a characters feelings/emotions (affective ToM) or their
thoughts/intentions (cognitive ToM). The stimulus set includes
more cognitive than affective ToM items, therefore the raw
scores were transformed into “percentage correct.” Additionally,
in order to control variables such as memory, general compliance
and understanding of the task, six control questions that make no
reference to mental states are included in the MASC. The control
questions require inferences about non-social/non-mental state

related situations or facts and are also in a MC-format. The
MASC has previously been reported to have high reliability;
internal consistency was high (« > 0.82 for all scores), good test-
retest stability and good convergent and discriminant validity
(Fossati et al., 2018). The average duration to complete the
MASC was 30.5 min.

Sociodemographic Characteristics

We assessed sex, age, education level, employment, duration of
sick leave, duration of symptoms, and duration of psychotherapy.
Sex was measured dichotomously; “0” for women and “1” for
men. Age ranged from 18 to 74 years and entered regressions as
a continuous variable. For the visualization of results, we used
age groups (18-34; 35-45; 46-53; 54-75) based on quartiles.
Educational level was coded into three graduation levels; “1” low
education level (compulsory school), “2” medium education level
(middle school), and “3” high education level (high school or
university degree). Employment status was coded into employed
(fulltime or part time) vs. unemployed (retired, unemployed,
early retirement). Duration of sick leave was coded “1” if duration
of sick leave has been present less than 3 months, “2” if duration
of sick leave has been present 3-6 months and “3” if duration of
sick leave has been present for more than 6 months. Duration
of symptoms was coded “1” if symptoms have been present
less than 6 months, “2” if symptoms have been present 6-
12 months and “3” if symptoms have been present for more than
12 months. Duration symptoms was measured using a single item
(“How long ago did you first perceive the problems that led to
the treatment?”).

Data Analysis

Comparative statistics (Student’s ¢-test or Pearson’s Chi-squared
test) for both patient groups (AUD vs. PD) were calculated, to
determine their complementary clinical characteristics and to
replicate previous reports of specific ToM performance patterns.

Within-subject effects were analyzed with an item-level
analysis, utilizing a Logistic Linear Mixed Effects model (LME),
with individual MASC item responses as dichotomous (correct
vs. incorrect) dependent measure. The analysis used two LME
models to test effects of test duration, age, and ToM facet on
ToM performance. Both LME models included the main effects
of item order (marker of test duration), ToM facet (affective
vs. cognitive), age, and sex, and the interaction of item order
and ToM facet. (1) The first model additionally contained the
interaction effects of ToM facet with sex, item order with sexand
the three -way interaction of item order, ToM facet and sex.

(2) The second model instead included interaction effects of
ToM facet with age, item order with age, and the three-way
interaction of ToM facet, item order, and age. Resulting p-values
for all interaction effects within the two regression models were
corrected for multiple testing using the Bonferroni method (7
tests in total: Padjusted = 0.007). Analyses were performed using
R 4.0.2" with the packages Ime4 and ImerTest for LME modeling
(glmer, family: binomial), tidyverse, magrittr, dplyr, and reshape?2
for data preparation, and ggplot2 for data visualization.

'hitp://cran-r-project.org/
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TABLE 1 | Sociodemographic-, illness-related characteristic and MASC test results (%) *.

Sociodemographic characteristics PD AUD 12 (df) P
N {126) N (103)

Sex (menfwomen) 26.2/73.8 64.1/35.9 411 (3} <0.001
Educational levelLow/medium/high 71.5/19.8/8.7 68.1/20.3/11.6 146.5 {5) <0.001
Employment {yes/no) 17.7/82.3 42.2/57.8 61.0 (3} <0.001
lliness-related characteristics

Duration of sick leave <3/3-6/ = 6 months 49.5/4.6/45.9 68.2/4.5/27.3 96.4 (5) <0.001
Duration of symptoms=3/3-6/ = 6 months 6.4/1.6/92 14.6/6.8/78.6 301.7 {5) <0.001
MASC M (SD} M (SD) ¢ (df) P
ToM total (%) 69.2 (13.3) 63.8(14.2) 2.9(212) 0.004
ToM exceeding 15.8(7.0) 161 (7.7) 0.4 (210) 0.705
ToM less 13.9(6.8) 16.7 (7.9) 2.9 (202) 0.004
ToM no 6.8 (5.2) 8.0(5.0) 1.7 (222) 0.098
Affective ToM 70.1(15.4) 63.4 (16.9) -3.1 {(209) 0.002
Cognitive ToM 68.5(15.8) 64.0 (18.6) 2.1 (213) 0.038
Control questions 80.7 (12.4) 79.98(12.2) -05(219) 0.645

Bold p-values are p = 0.005. *Percentage without missing.

RESULTS

Sociodemographic and lliness-Related
Characteristic

Table 1 depicts the sociodemographic characteristic, duration of
symptloms/illness, and treatment history. The ratio of men and
women differed between the AUD and the PD samples. There
were more men (han women in the AUD sample. There were
more women than men in the PD sample. In both samples
the majorily of patients was unemployed. The proportion of
unemployed individuals was higher in the PD sample. In line
with this, patients in the PD sample had a lower education level
than patients in the AUD sample. The majority of both samples
reported a low education level (AUD participants 68.1%; PD
71.5%). The proportion of paticnts with low cducation level was
even higher in the P sample,

Regarding the history of symptoms/illness, patients in the
PD sample more frequently reported a longer period of sick
leave (duration of sick leave) and a longer history of subjectively
experienced symptoms (duration of symptoms) than AUD
patients. Moreover, 71.0% of patients in the PD sample reported

TABLE 2 | Regression of factors influencing ToM performance.

B SE z P

ToM facet {cognitive vs. affective) 0.08 0.08 1.10 0.288
ltem order {z-values) 0.18 0.06 3.00 0.003
SeXaatizet (Woman = 0, man = 1) 0.29 0.11 2.60 0.010
Age (z-values in years) -0.19 0.05 -4.00 <0.001
ToM facet x item order -0.31 0.08 -4.00 <0.001
ToM facet x SeXaafian -0.32 0.10 -3.10 0.002
ltem order x seXpatant 0.06 0.08 0.70 0.471

ToM facet x item order x sexge -0.04 0.10 -0.30 0.732

Bold p-values are p = 0.005.

being in psychotherapy (prior to the current inpatient treatment)
for more than a year, compared to 46.6% of the participants
in the AUD sample.

Movie for the Assessment of Social
Cognition Test Results

We report the results after excluding participants that failed
more than 2 of MASC control questions, however, the results
are highly similar with the {ull sample. The MASC results for
the two samples arc presented in Table 1. On average patients

75
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cognitive
affective

affective

60] patient's sex
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women -

Correctresponses (%) +/- 95% confidence interval

Alcohol use disorder
(AUD)

Personality disorder (PD)

FIGURE 1 | Mean correct responses (%) and 95% confidence intervals for
ToM performance by ToM facet, disorder, and participant’s sex.
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in the AUD sample answered 79.9% (SD = 12.2) of the MASC
control items correctly, while in the PD sample answered 80.7%
(SD = 12.4) of the control items correctly. Regarding ToM, items
patients in the AUD sample answered M = 63.8 (SD = 14.2)
of the MASC items correctly and patients in the PD sample
answered M = 69.2 (SD = 13.3) of the MASC items correctly.
The PD sample scored higher on the affective ToM M = 70.1
(SD = 15.4) compared to the AUD sample M = 63.4 (SD = 16.9),
t (209) = -3.1, p = 0.002. Furthermore, the performance in the
cognitive ToM facet of patients in the PD sample, M = 68.5
(SD = 15.8), was better than of patients in the AUD sample,
M = 64.0 (SD = 16.6), t (213) = 2.1, p = 0.038. This difference
was evident for both affective and cognitive ToM, although the
difference was more pronounced for affective ToM (see Table 1).
The most common error type among patients in the AUD sample
was “less ToM,” M = 16.7, SD = 7.9, which reflects misattribution
of a mental state. This error type was significantly less frequent
among patients in the PD sample, £(202) = 2.9, p = 0.004. Among
patients in the PD “exceeding ToM” was the most common error
types M = 15.8 (SD = 7), however, it was equally common among
patients in the AUD sample.

Table 2 and Figure 1 show the results of the first regression
model, which tested main and interaction effects of item order
(of MASC test items), the two ToM facets (affective vs. cognitive),
and of participant’s age and sex on ToM performance, and
all interactions with sex. The analysis revealed that MASC
performance decreased over the duration of the test, § = 0.18,
SE = 0.06, p = 0.003. This effect was mainly due to a

Factors Influencing Theory of Mind

decrease in cognitive ToM performance. In contrast, affective
ToM showed a positive slope and thus increased over time.
Female participants outperformed male participants in their
overall ToM performance, § = 0.29, SE = 0.11, p = 0.010,
however, this effect was no longer significant after a Bonferroni
correction was applied, which resulted in a critical p-value of
p = 0.007. However, the interaction between ToM facet and
participant sex was significant (§ = -0.32, SE = 0.10, p = 0.002),
suggesting that women outperformed man on the affective
ToM, while their performance was comparable or lower on the
cognitive ToM facet.

The second regression model tested main and interaction
effects of item order, ToM facet (affective vs. cognitive), and
participant sex (male vs. female) and all interactions with age.
Results show a significant main effect of participant sex. These
effects are visible in Figure 2, on the left side. There was also a
significant interaction of the ToM facet with item order, f = -
0.31, SE = 0.08, p < 0.001. Moreover, the decline in cognitive
ToM was more pronounced for older patients, as indicated by
a significant three-way interaction of ToM facet with item order
and age, f = -0.15, SE = 0.05, p = 0.004. Figure 2 illustrates this
effect, showing that the slopes of the MASC test performance
over the course of the testing are more pronounced among
older patients. To visualize these results Figure 2 shows four
age groups. However, there was also significant main effect of
age, suggesting an overall decrease in ToM with increasing age,
B = -0.19, SE = 0.05, p < 0.001. The chart on the right side
of Figure 2 shows the ToM performance separately for the two
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samples (AUD vs. PD) and for the two ToM facets (affective
vs. cognitive ToM).

DISCUSSION

The results support the notion that performance in ToM tasks,
specifically the MASC, is influenced by individual and situational
factors. ToM performance decreased during the course of the
test. However, this progression differed between affective and
cognitive ToM. While cognitive ToM decreased, affective ToM
increased during the course of the test. These decreases could
have resulted from a decline in task motivation, attention, or
fatigue among participants. Previous studies have shown that
cognitive ToM relies more strongly on working memory and
attention (Gabriel et al., 2019) than affective ToM. Hence,
affective ToM might be less influenced by a decrease in attention.

The pattern of decreasing cognitive ToM and increasing
affective ToM was more pronounced among older participants
than younger adults. Thus, the results are more in line with the
studies that have shown a negative effect of aging on the cognitive
ToM only (Wang and Su, 2013; Bottiroli et al., 2016) instead to
those that found effects of aging on both cognitive and affective
ToM to be equally strong (Henry et al, 2013). The decline
in cognitive ToM performance in older adults has previously
been associated with a decrease in executive functioning (Wang
and Su, 2013) and a strategic reallocation of scarce cognitive
resources. Therefore the motivation to engage in cognitively
dernanding activities is reduced (Hess, 2014). This might explain
why the affective ToM shows an increase in performance over the
course of the test. Participants might choose to allocate resources
to attend to emotions of actors within the MASC. The results
are in line with earlier studies that showed that increased task
motivation enhanced older adults’ performance in such a way
their ToM performance level reached younger adults’ level of
ToM performance Zhang et al. (2018). In line with this, our
findings show strong performance differences at the end of the
test, when motivation is presumably low. Based on these effects
it is interesting to note that in the MASC all interactions are
presented by relatively young actors. Their young age might
decrease the emotional closeness between the participants and the
actors (Hess, 2014; Zhang et al., 2018). As a result, this could lead
to lower task performance among older participants.

Further, the results showed that while women outperform
men on the affective ToM, men outperform women on the
cognitive ToM. This is in line with previous findings showing
a higher emotional competence in women as marked by their
better performance on tasks measuring the affective dimension
of social cognition. Especially women showed a better decoding
of non-verbal messages (Hall et al., 2000), and as well as a higher
ability to recognize emotions from facial expressions (Hall and
Matsumoto, 2004; Hoffmann et al., 2010; Donges et al., 2012).

There were significant differences in the overall ToM
performance between the two patient samples. AUD patients
had more difficulties inferring mental states than PD patients.
However, despite the differences in the samples regarding their
symptomatology, socio-demographic characteristics, and distinct

ToM errors and pattern of affective and cognitive ToM the two
samples displayed similar effects over the course of the test,
which suggests that the influence of individual and situational
factors may be general.

Limitation

The current study did not directly measure general cognitive
abilities, executive functioning, or task motivation. This limits
our understanding of the processes that underly the findings,
future studies should assess motivation directly to test its effect.
However, to reduce the possible influence of general cognitive
abilities, executive function, or task engagement, we excluded
data from participants who failed more than 2 out of 6 of MASC
control questions. Thus, the results in the MASC test questions
are likely to reflect genuine ToM abilities and not merely general
cognitive abilities.

Since the data was collected within the standard treatment
routine it was not possible to counterbalance item order. It
is theoretically possible that the items in later parts of the
task would be more difficult than in the beginning, which
would be an alternative explanation for the effect of item order
However, attributing the entire effect of item order to differences
in item difficulty is complicated by the age effects. It might
be possible that item difficulty increases for cognitive items
and decreases for affective itemns. However, assuming that item
difficulty increases specially for older individuals and only on
cognitive items is relatively unlikely. Therefore, we assume that
differences in item difficulty are not a suitable explanation for
effects of item order.

Even though the two samples have a higher generalizability
than a single sample, the findings are nevertheless limited and
should be replicated with a broader spectrum of mental disorders.

Conclusion

The present study demonstrates how strongly performance in
ToM tasks can be influenced by individual factors, ie., sex,
age, and disorder type (AUD vs. PD). The effects of age and
sex should be kept in mind, when comparing results between
different clinical samples, as many clinical samples have a typical
distribution of age, and sexes. Further, the results illustrate
the influence of situational factors, i.e., test duration, on ToM
performance, since the test performance changed over the course
of the test. This effect was different for affective and cognitive
ToM. Cognitive ToM decreased over time, while affective ToM
increased over time. Thus, the influence of individual and
situational factors may explain the heterogenous evidence of
ToM deficits in different mental disorders. Moreover, considering
the influence of individual and situational factors can improve the
validity of assessment of ToM performance.
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3. Article 2: Effects of Interaction Partner on Theory of Mind Measurement in
Clinical and Healthy Samples
Reference
Knopp, M., Burghardt, J., Meyer, B., & Sprung, M. (2023). Effects of Interaction Partner
on Theory of Mind Measurement in Clinical and Healthy Samples. Manuscript
submitted to Journal of social and clinical psychology.
Abstract

Introduction: Theory of Mind (ToM) is the ability to ascribe thoughts, intentions, or
emotions to others. It is influenced by the social group (e.g., gender, age) of the
interaction partners and the similarity of their mental states. ToM performance is
facilitated if target and perceiver belong to the same group and their mental states
align but is reduced if they belong to the same social group, but their mental states
differ. ToM has been transdiagnostically associated with many mental disorders, but
the findings in different clinical groups are inconsistent. We hypothesized that ToM
scores vary with the social groups of the interaction partners and explored effects of
target gender.

Methods: We analyzed 103 patients with alcohol use disorder, 126 patients with
personality disorders, and 32 healthy controls. ToM was assessed with the Movie for
the Assessment of Social Cognition (MASC). A logistic linear mixed effects model
tested the influence of the gender of interaction partners: sender, receiver, and
patient's gender on MASC test scores.

Results: In all samples, items where participant and target had the same gender
resulted in lower ToM scores compared to items with different genders. In the clinical
sample items with male (vs. female) targets resulted in better ToM scores.
Discussion: The results suggest that the gender of interaction partners is an important
moderator of ToM performance, which may explain some of the inconsistencies in the
literature on ToM abilities in different clinical groups.

Keywords: Gender, similarity, mentalizing, Personality Disorders, Alcohol Use

Disorder
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Abstract

Introduction: Theory of Mind (ToM) is the ability to ascribe thoughts, intentions, or emotions
to others. It is influenced by the social group (e.g., gender, age) of the interaction partners and
the similarity of their mental states. ToM performance is facilitated if target and perceiver
belong to the same group and their mental states align but is reduced if they belong to the same
social group, but their mental states differ.

ToM has been transdiagnostically associated with many mental disorders, but the findings in
different clinical groups are inconsistent. We hypothesized that ToM scores vary with the social
groups of the interaction partners and explored effects of target gender.

Methods: We analyzed 103 patients with alcohol use disorder, 126 patients with personality
disorders, and 32 healthy controls. ToM was assessed with the Movie for the Assessment of
Social Cognition (MASC). A logistic linear mixed effects model tested the influence of the
gender of interaction partners: sender, receiver, and patient’s gender on MASC test scores.
Results: In all samples, items where participant and target had the same gender resulted in
lower ToM scores compared to items with different genders. In the clinical sample items with
male (vs. female) targets resulted in better ToM scores.

Discussion: The results suggest that the gender of interaction partners is an important
moderator of ToM performance, which may explain some of the inconsistencies in the
literature on ToM abilities in different clinical groups.

Keywords: Gender, similarity, mentalizing, Personality Disorders, Alcohol Use Disorder
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Introduction

Many mental disorders are marked by Theory of Mind (ToM) impairments (Cotter et
al., 2018; McLaren et al., 2022). ToM is the ability to ascribe mental states to others, which is
the basis for social functioning (Rosello et al., 2020; Sabbagh et al., 2009; Singer, 2006).
However, finding the optimal ToM measure, which is necessary to improve our understanding
of ToM and ToM deficits in people with mental disorders, is controversial (Quesque &
Rossetti, 2020).

Alcohol use disorder (AUD) and personality disorders such as borderline personality
disorder (BPD) have repeatedly been associated with ToM deficits. Multiple meta-analyses
and reviews have concluded that there is consistent evidence for strong ToM deficits among
individuals with AUD relative to healthy controls (HC; Bora & Zorlu, 2017; Onuoha et al.,
2016; Sanvicente-Vieira et al., 2017). Notably, a meta-analysis showed that the difference
between AUD and HC decreased for studies with higher proportions of men in the AUD group,
suggesting stronger deficits in women (Onuoha et al., 2016). In contrast, a second meta-
analysis concluded that a higher proportion of men was associated with more severe ToM
deficits, thus suggesting stronger ToM deficits in men. Accordingly, it is unclear whether ToM
deficits are more pronounced in men or women with AUD.

There is also substantial evidence for ToM deficits in patients with BPD (Hanegraaf et
al., 2021; Nemeth et al., 2018) and other personality disorders (PD; Burghardt et al., 2023;
Herpertz & Bertsch, 2014; Normann-Eide et al., 2020). ToM deficits were of comparable size
among patients with BPD and other PD (Burghardt et al., 2023; Normann-Eide et al., 2020);
however, comparatively few studies exist on other PD. In contrast to the AUD findings, there
is no evidence for gender differences in ToM deficits among BPD patients (Hanegraaf et al.,
2021; Németh et al., 2018). BPD samples typically include a higher proportion of female than

male patients (Skodol & Bender, 2003). The opposite is typical for AUD samples (Gilbert et
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al., 2019). Thus, it is possible that the type of diagnosis and gender proportion are confounded
in their influence on ToM. The current study seeks to scrutinize the effects of gender and sex
within ToM measurement. Sex refers to biological differences between men, women, and other
individuals, while gender refers to socio-cultural differences between these groups.

When measuring ToM, participants need to infer the mental states of targets, which are
identified by names or pictures. Previous experiments have shown that ToM is affected by the
social group (e.g., gender, age) of the target (Ames et al., 2012; Simpson & Todd, 2017; Sudo
& Farrar, 2020). Beyond ToM research, many studies have confirmed that humans use
characteristics such as gender and age to categorize individuals into social groups (e.g., Klauer
& Wegener, 1998; Phillips et al., 2013). This categorization affects the perception of that
individual depending on the social group of the perceiver; perceiver and target can either
belong to the same social group (ingroup) or to different social groups (outgroup).

Whether a person is part of an in- or outgroup influences memory, attention, and
information processing concerning that target (e.g., Klauer & Wegener, 1998; Kunda &
Spencer, 2003). Many studies support the notion that people prefer to interact with individuals
of their ingroup relative to an outgroup (Lincoln & Miller, 1979; McDonald, 2011; McPherson
& Smith-Lovin, 1987). This is partly explained by the assumption that people expect
individuals from their ingroup to be more similar to themselves and therefore more likely to
share mental states (e.g., information, opinions, and attitudes) than outgroup members (Chen
& Kenrick, 2002; Phillips, 2003; Phillips & Loyd, 2006).

Research suggests that this expectation of similarity increases the likelihood that the
perceiver (i.e., participant) will use their own mental state to infer the mental state of a similar
(e.g., ingroup) target than to infer the mental state of a dissimilar target (Ames et al., 2012;
Simpson & Todd, 2017; Sudo & Farrar, 2020). Thus, similarity between participant and target

influences ToM. Similarity can arise from sharing surface-level (demographic) characteristics
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(e.g., gender or age). Alternatively, it can arise from deep-level (psychological) similarity,
which becomes more relevant in longer relationships (Harrison et al., 2002). However, despite
the expectation of similarity within ingroups, ingroup members can nevertheless have opposing
mental states. A meta-analytic summary of three studies found that when participants judged
the mental state of an ingroup (vs. outgroup) target, the participant’s own mental state
interfered with that judgment (Simpson & Todd, 2017). Shared ingroup membership increased
the risk that a participant would erroneously use their own mental state to infer a target’s mental
state. Thus, ToM was reduced by an error termed egocentric intrusion. In contrast, when the
mental state of participant and ingroup target aligned, ToM performance was facilitated. Thus,
ToM performance is facilitated when the perspective of the participant aligns with that of the
ingroup interaction partner (i.e., target), but is reduced when their perspectives differ (Simpson
& Todd, 2017). Thus, whether ToM performance is less or more accurate depends on whether
the participant and target are part of the same or different social group and share the same or
different mental states. Gender is a central characteristic used by humans to categorize
individuals into in- and outgroups (Klauer et al., 2014). As noted before, having the same
gender will lead to the expectation that the interaction partner is similar (Chen & Kenrick,
2002; Phillips, 2003; Phillips & Loyd, 2006) and should therefore increase interference
between the participant’s and the target’s mental states (Ames et al., 2012; Simpson & Todd,
2017). Further, gender is associated with specific expectations (i.e., stereotypes). In many
contexts, women are perceived as less credible sources of information than men (e.g.,
Armstrong & McAdams, 2009; Kang et al., 2019). Thus, ToM performance may be reduced
for female targets.

Based on these previous findings, it is likely that ToM performance is influenced by
characteristics of a target, particularly their gender, and by the interaction between the target’s

and participant’s gender. These effects could help explain the variability in ToM assessed using
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different measures. If the effects of gender on ToM performance are present in clinical samples,
it may help explain the heterogeneity of findings in different studies of ToM among various
clinical conditions. In particular, the effects could have contributed to the conflicting results
regarding participant gender on ToM performance in the two meta-analyses among AUD
patients (Bora & Zorlu, 2017; Onuoha et al., 2016)

The present study

This study explored whether target gender affects ToM performance and whether
interactions between ingroup members result in different ToM estimates than interactions
between outgroup members. These effects were analyzed in the Movie for the Assessment of
Social Cognition (MASC), a prominent ToM measure that is known for high internal and
ecological validity (Benito-Ruiz et al., 2022; Fossati et al., 2018). Each MASC item involves
interactions between at least two individuals. A typical item involves a person talking (i.e.,
sender) and a person listening (i.e., receiver); thus, there are two targets per interaction. The
study analyses whether the receiver gender, sender gender and participant gender influence
ToM outcomes and whether trials with same-gender receiver, sender and participant show
different outcomes than trials involving different genders.

The study analyzed two clinical samples and a healthy control group. Patient data were
obtained from an AUD treatment unit and a personality disorder (PD) treatment unit with a
focus on borderline personality disorder and mixed personality disorders. AUD and PD patients
typically differ substantially regarding gender and age; thus, studying both groups allows to

test effect of participant gender in clinical samples.

Method
Participants

In the current study participants refers to both patients and participants of the HC sample.
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Patients
We collected data from 216 AUD and 174 PD patients treated at an inpatient psychiatric-
psychosomatic clinic in Austria. The samples have already been described elsewhere (Knopp
et al., 2022). The data was collected from patients in a treatment unit for AUD (detoxified and
abstinent) or for PD respectively. Due to missing data 75 patients (64 AUD, 11 PD) were
excluded. Additionally, we excluded data from 86 participants (49 AUD, 37 PD), who failed
more than 2 out of 6 MASC control questions, to control for the influence of low test
compliance. After exclusion, a total of 229 inpatients (103 patients with AUD and 126 patients
with PD) were analyzed. Among AUD participants, 66 were men. Their mean age was 49.0
years (SD = 8.9). Among PD participants, 33 were men. Their mean age was 35.0 (SD =11.2)
years. The samples are described in Table 1. The participants with AUD comprised 101 patients
diagnosed with alcohol dependence syndrome (F10.2) and 2 patients diagnosed with harmful
use of alcohol (F10.1). The PD sample included 51 patients with mixed personality disorder
(F61), 46 with borderline personality disorder (F60.3), 9 patients with other personality
disorders (F60, F68), and 20 other disorders.
HC sample

We analyzed data from a sample of HC participants recruited by Andreou et al. (2015).
The participants in the HC sample were approached through advertisements and word of mouth
in Germany. The HC sample comprised 32 participants (62.5% females) with a mean age of
31.0 (SD = 11.4) years and 37.5% reporting a medium education level (middle school) and
62.5% a high education level (university or polytechnic degree). Further information about this
data can be found elsewhere (Andreou et al., 2015). The absence of a mental disorder was
determined using the Structured Clinical Interview for DSM-1V Axis Il (SKID-I1; Wittchen et
al., 1997) and the Mini International Neuropsychiatric Interview (MINI; Sheehan, 1998).

Participants were excluded if they fulfilled criteria for a current major depressive episode of
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more than mild severity, a history of alcohol or drug dependence, alcohol or drug abuse during

the six months previous to testing.

Procedure

The data of the clinical samples were collected using the Computer-based Health
Evaluation System (Holzner et al., 2012). Basic sociodemographic data, such as age and gender
were taken from the hospital information system. The study analyzed data from all patients that
were admitted to the clinic between July 2017 and May 2019, if they consented to the use of
their data. Data assessment took part within the routine outcome monitoring in a computer
assessment room. The analyzed data was collected as part of the examination at admission,
which had a duration of two hours, divided into two one-hour sessions. The HC was evaluated
for symptoms of mental disorders. Afterwards they answered the MASC, measures of
childhood maltreatment, mood, and cognitive abilities. More information about the data can be

found elsewhere (Andreou et al., 2015).

Measures
Theory of Mind

ToM was assessed using the MASC (Dziobek et al., 2006). The MASC is a behavioral
measure, which presents a series of 46 video clips of social interactions with up to 4 actors (two
women, two men). After each scene, participants are asked to identify the thoughts or feelings
of the individual(s) in the video clip. Participants choose between four possible answers in a
multiple-choice format with one correct answer. All interactions focus on friendship and dating
themes and are presented in an immersive format. Most MASC clips show two targets, which
are either sender or receiver of a message. Sender was the person, who spoke during the
interaction. Receiver was the person who was addressed. Two raters coded the gender of the
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sender and the gender of the receiver in all items with two actors. The two raters showed a high
inter-rater reliability of kappa = 0.85. Inconsistencies between raters were resolved through
discussion. Three items depicted female to female interactions, 16 items depicted female to
male interactions, 17 items depicted male to female interactions, and 3 items depicted male to
male interactions. Ingroup interactions involve interaction partners with only males (sender,
receiver and participant) or only females (sender, receiver and participant), while outgroup
interactions combine male and female interaction partners. Six interactions involved all four
characters, these were excluded from analysis. Furthermore, in order to control for factors such
as low compliance, memory, or comprehension the MASC contains six control items.
Participants with 2 or more errors were excluded. Previously, the MASC has shown good
internal consistency (a =.84; Dziobek et al., 2006) and is considered to be an ecological valid

task (McLaren et al., 2022).

Sociodemographic data clinical samples

We measured participant’s gender, age, education level, and employment.
Sociodemographic variables were assessed by self-report. Gender was assessed
dichotomously; <0 for women and “1” for men. Age was measured in years. Educational level
was recoded into; “1” low education (until compulsory school), “2” medium education level
(until middle school), and “3” high education level (high school until university degree).
Employment status was coded into unemployed (old-age pension, unemployed, early

retirement) vs. employed (fulltime or part time).

Statistical analysis
The patient groups (AUD vs. PD) were compared using Student’s t-test or Pearson’s

Chi-squared test where appropriate.
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The effect of target (i.e., target and sender) gender is a within-subject effect that
compares different trials among a given patient. We examined this within-subject effects using
a Logistic Linear Mixed Effects model (LME), with dichotomous (correct vs. incorrect) MASC
item answers as dependent variable. The first model included sender gender, receiver gender,
item order and the interaction effects of sender gender and receiver gender, receiver gender and
patient’s gender, sender gender and patient’s gender, controlling for participants gender and
age. The second model contained the effect of social group, that is whether participant, sender
and receiver were ingroup or outgroup members while controlling for patient’s gender and age.
The p-values for all interaction effects of the model were corrected for multiple testing using
the Bonferroni method. The two analyses were performed on the combined clinical sample,
which combined patients with AUD and PD and separately on the HC group. We analyzed the
data with and without excluding patients who failed more than 2 out of 6 MASC control
questions; this did not alter results in any significant way. Analyses were performed using R

3.6.0 (http://cran-r-project.org/) with the packages Ime4 and ImerTest for LME modelling

(glmer, family: binomial), tidyverse, magrittr, dplyr and reshape2 for data preparation, and

ggplot2 for data visualization.

Results
Preliminary analysis
Table 1 displays the sample characteristics and MASC test results. The AUD and the
PD samples differed in their men to women ratio. The PD sample had more women than men.
In contrast, the AUD sample had more men than women. The average age of patients in the
AUD sample was higher than in the PD sample. Most of the patients in the two samples were
unemployed but the number of unemployed individuals was higher in the PD sample.

Moreover, patients in the PD sample had on average a lower education level than patients in
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the AUD sample. As reported elsewhere (Knopp et al., 2022) patients in the PD sample
answered significantly more MASC items correctly than patients in the AUD sample, t (212)=

-2.9, p =.004. Table 1 shows means and standard deviation of ToM MASC items and control

items.

Table 1

Sociodemographic- and MASC test results in correct % of clinical samples?®
Sociodemographic PD AUD x2 (df) p
characteristics (in %) N (126) N (103)

Participant’s gender

(men/women)

Educational level
low/medium/high

26.2/73.8 64.1/35.9 41.1 (3) <.001

71.5/19.8/8.7 68.1/20.3/11.6 146.5 (5) <.001

Employment (yes/no) 17.7/82.3 42.2157.8 61.0 (3) <.001
MASC M (SD) M (SD) t(df) p

ToM total % 69.2 (13.3) 63.8(14.2) -29(212)  .004
Control questions 80.7(12.4) 79.9 (12.2) -0.5(219) .645

Note. bold p-values are p<.005; @ percentage without missing.

Main analyses

Figure 1 and Figure 2 show mean correct responses and 95% confidence intervals for
ToM by sender and receiver gender. Figure 1 depicts ToM performance depending on sender
and receiver gender and separately for male and female patients for the combined clinical
samples. Figure 2 depicts ToM performance depending on sender and receiver gender
separately for the two clinical samples. The first regression tested for effects of sender and
receiver gender on ToM performance per item (see Table 2). The results showed that sender
gender, § = .43, SE = 0.11, p < .001, and receiver gender, = .42, SE = 0.09, p < .001, were
associated with different ToM outcomes. Both male sender and male receiver were associated
with better ToM performance compared to female sender and receiver. Additionally, sender

and receiver gender showed a significant interaction, p = -.52, SE = 0.18, p =.004. Thus, items
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in which men and women interacted were marked by higher ToM performance then items were
actors with the same gender interacted. Further, the significant effect of item order showed that
patients made more errors at the earlier items of the test, p =.08, SE = 0.03, p =.006. Moreover,

older patients made more errors than younger patients, = -.20, SE = 0.05, p <.001.
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Figure 1 Mean correct responses (%) and 95% confidence intervals for ToM: item’s sender
to receiver gender for patient’s gender
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Figure 2 Mean correct responses (%) and 95% confidence intervals for ToM: item’s sender to
receiver gender for AUD and PD

We tested whether the results of the clinical sample would replicate in the HC. Even
though some standardized coefficients were descriptively similar, none of the predictors

reached significance. Table 3 shows the results of the first regression model for the HC sample.

Table 2

Regression of target and sender gender on ToM for AUD and PD

B SE z p
Gender receiver 2 43 0.11 3.98 <.001
Gender sender # 42 0.09 4.49 <.001
Gender sender x Gender receiver -52 0.18 -2.89 .004
Gender receiver X patient’s gender -.07 0.14 -0.50 614
Gender sender X patient’s gender .04 0.12 0.31 755
Item order (z-values) .08 0.03 2.73 .006
Patient’s gender® .07 0.13 0.54 586
Age (z-values in years) -.20 0.05 -4.11 <.001

Note. bold p-values are p<.005, = female = 0, male=1, *= woman = 0, man=1
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Table 3
Regression of target and sender gender on ToM for HC
B SE z p

Gender receiver ? 28 0.32 0.88 .380
Gender sender 2 32 0.28 1.14 253
Gender sender x Gender receiver -.10 0.42 -0.23 819
Gender receiver X participant’s gender -.05 0.37 -0.13 893
Gender sender X participant’s gender 04 0.35 0.10 918
Item order (z-values) 18 0.10 1.86 .063
Participant’s gender 26 0.33 0.80 422
Age (z-values in years) -.10 0.10 -1.00 316

Note. bold p-values are p<.005, = female = 0, male=1, *= woman = 0, man=1

Table 4 depicts the results of the second regression within the clinical sample. The
second regression tested effects of the social group (ingroup vs. outgroup interaction partners).
As depicted in Table 4, the regression shows that ToM was better in outgroup interactions
compared to ingroup interactions, p = -0.49, SE = 0.06, p < .001. Again, there was a significant

effect of age, suggesting a decrease in ToM with increasing age, p =-0.19, SE =0.05, p <.001.

Table 4
Regression of ingroup vs. outgroup trials on ToM in clinical samples

B SE z p
Ingroup vs. outgroup 2 -49 0.06 -8.86 <.001
Age (z-values in years) -19 0.05 -4.00 <.001
Patient’s gender® 18 0.09 1.88 .060

Note. bold p-values are p<.005; 2 outgroup = 0, ingroup =1, ® woman = 0, man=1

Subsequently, we tested whether the results for the clinical sample were comparable to
the HC sample. This time the results between HC and clinical samples aligned, ToM
performance was higher in outgroup interactions than in ingroup interactions, = -0.58, SE =

0.17, p < .001; ToM performance was lower in interactions including only males or only
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females than in interactions with different combinations. Table 5 presents the results for the

HC.
Table 5
Regression of ingroup vs. outgroup trials on ToMin HC

B SE z p
Ingroup vs. outgroup -.58 0.17 -3.31 <.001
Age (z-values in years) -.10 0.08 -1.17 240
Participant’s gender -14 0.20 -0.69 490

Note. bold p-values are p<.005; 2 outgroup = 0, ingroup =1, ® woman = 0, man=1

Discussion

The aim of this study was to test for effects of target and participant gender on the
assessment of ToM using the MASC, which is a commonly applied ToM measure. In both the
clinical and HC sample, items with interactions within an ingroup (i.e., same gender sender,
receiver and participant) were marked by lower ToM performance than interactions between
individuals of different genders. Items with interactions that combined male and female sender,
receiver, and participant yielded higher ToM performance than items with interactions of same-
gender sender, receiver, and participant. Thus, ToM performance depended on the interaction
between target and participant gender. Within the clinical sample, items with female targets
were characterized by lower ToM performance, suggesting that the perspectives of female
targets were not equally likely to be considered as the perspectives of male targets. This result
did not replicate in the HC. While it is possible that this finding is specific to people with mental
disorders, it is also possible that the small HC sample did not provide enough statistical power
to reach significance. A post hoc power analysis using G*Power 3.1.9.7 (Faul et al., 2007)
showed that for a regression with 8 predictors the power to find a medium effect size (f2 =
0.15) with the 32 participants of the HC was 0.21, while the clinical sample with 229

participants had a power of 0.99. Thus, the likelihood to find an existing effect was much lower
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in the HC. Descriptively, associations for the HC and clinical sample were of similar size and
in the same direction.

The aim of this study was to scrutinize ToM measures. The results suggest that items
with male vs. female targets create substantial variation within the measure. Male and female
participants will perform differently on male and female items. It is noteworthy that the number
of male and female items is not balanced in the MASC. Male participants will have fewer
ingroup items than female participants, since more female sender-female receiver items are
presented than male sender-male receiver items. Small item sets are more likely to yield bigger
standard errors. In this case ingroup measures for male participants would be less reliable than
those for female participants. The results might help to explain the inconsistencies in previous
findings on ToM in mental disorders. If participant gender interacts with target gender to
influence ToM performance, then the male to female ratio will influence the likelihood to find
ToM deficits in a patient group. Additionally, different ToM measures can have less or more
male or female items. This would again influence the ToM assessment depending on the gender
of participants. Further, the gender effects of ToM would depend on the ToM measure used
and its ratio of male to female targets. For example, the inconsistent effect of gender on ToM
among AUD patients (Bora & Zorlu, 2017; Onuoha et al., 2016) could be the result of different
measures with different ratios of male to female targets.

In general, men using the MASC, will find fewer items in which they are part of the
ingroup. This would create a higher likelihood to produce heterogeneous results. This confound
is especially relevant because of the typically high ratio of women among many groups of
mental health patients (Greenfield, 2002; Skodol & Bender, 2003).

Previous studies found evidence that ToM is influenced by similarity between
participants and targets (Ames et al., 2012; Simpson & Todd, 2017). One form of similarity is

being part of the same or a different social group. The previous studies found that if targets and
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participants were similar, participants were more likely to use their own internal states to infer
the target’s internal states than if they were dissimilar (Ames et al., 2012; Simpson & Todd,
2017). For instance, if a female participant assessed the mental state of a woman conversing
with another woman, ToM was lower than if a male participant assessed the mental states of a
man interacting with a woman. Based on this, our results would imply that the ingroup targets
in the MASC on average do not display the same mental state as the majority of participants,
because ingroup interactions showed lower ToM than outgroup interactions. This reduced ToM
in ingroup interactions was present in both the clinical and the HC sample. This could imply
that the mental states presented in the MASC items are neither typical for clinical nor HC
participants. However, the results are difficult to interpret since item gender was not
systematically manipulated. The testing material (i.e., the MASC) was not counterbalanced and
could potentially include confounds. For instance, the outgroup interactions in the MASC items
often involve flirting, which might be more interesting for participants than other interactions,
resulting in better performance.

Future measures should include an equal proportion of male and female targets to avoid
interactions with participant gender. Previous research has repeatedly pointed out that it is
crucial to select stimuli in a way that reflects reality (Burghardt & Bodansky, 2021; Fiedler,
2000). Biased inclusion of stimuli, for instance more female than male, could misrepresent
cognition. Therefore, a lower inclusion of male / male interaction partners is problematic.

Within the clinical sample, items with male targets (sender and receiver) resulted in
better ToM than items with female targets (sender and receiver). This is in line with findings
suggesting that women can be perceived as less credible than men (e.g., Armstrong &
McAdams, 2009; Kang et al., 2019). If women are less credible, it makes sense to pay less
attention to them. However, these results did not replicate in the HC sample. It is unclear

whether this non-replication was caused by the much smaller sample size or whether clinical
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samples respond more strongly to gender than healthy participants. Somewhat in line with the
latter interpretation are findings showing that alcohol consumption increases the effect of
stereotypes (Bartholow et al., 2006; Schofield et al., 2015), making it possible that the patient
group might use gender stereotypes more strongly. One of the male targets acts in a
stereotypical masculine way and might be especially easy to predict.

The results among healthy individuals are limited by the small sample size of the HC
group. Future studies should include larger samples of HC. The study did not apply an
experimental design and can therefore not be interpreted causally. Interpretation of the findings
is further complicated by the fact that no experimental studies have analyzed the effect
similarity of two targets on ToM. Despite the limitations to interpret the causes of the target
effects, the results are highly relevant for the MASC as a test instrument. Typically, items
should be highly intercorrelated (Tang et al., 2014); still, the current analysis showed
systematic variations between items based on target gender, which should be considered in
future studies.

The current study demonstrates that performance on ToM tasks can be influenced by
target gender, resulting in better ToM performance in interactions with male targets for clinical
samples. Furthermore, ToM performance was better in items involving outgroup interactions
compared to ingroup interactions. Thus, the results demonstrate the influence of interaction
partners’ gender. This influence may explain contradicting results in previous studies of ToM

in clinical samples. The findings should inform the construction of future ToM measures.
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Abstract

Introduction: Theory of Mind (ToM) is the ability to ascribe thoughts (cognitive ToM)
and feelings (affective ToM) to others. There is ample evidence for impairments of
affective and cognitive ToM in individuals with alcohol use disorder (AUD), however,
evidence regarding changes of these impairments during AUD treatment and their
possible relationship to comorbid symptoms is ambiguous. The present study
analyzed changes in ToM during treatment and tested associations with comorbid
symptoms of depression, anxiety, somatization, and social functioning. Methods: We
analyzed data from 175 individuals with AUD. ToM and comorbid symptoms of
depression, anxiety, somatization, and social functioning were assessed at the time of
admission and at the time of discharge from an approximately 60 days long
abstinence-oriented inpatient treatment. Affective and cognitive ToM were assessed
using the Movie for the Assessment of Social Cognition, a measure with high
ecological validity. Results: All symptoms, total and cognitive ToM improved following
treatment, however affective ToM did not improve. Moreover, cognitive ToM at the
beginning of treatment was associated to improved symptoms of depression and
somatization, while affective ToM was not. Conclusions: Our study shows
improvements in total and cognitive ToM as well as symptoms of depression, anxiety,
somatization, and social functioning following long-term treatment. Furthermore,
cognitive ToM was related to improvements in comorbid symptoms. This suggests that

ToM may be an important treatment target in patients with AUD.
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Introduction: Theory of Mind (ToM) is the ability to ascribe thoughts (cognitive ToM) and feclings (affective ToM)
to others. Ample evidence cxists for impairments of affective and cognitive ToM in individuals with alcohol use
disorder (AUD); however, evidence regarding changes of these impairments during AUD treatment and their
possible relationship to comorbid symptoms is ambiguous. The current study analyzed changes in ToM during
treatment and tested associations with comorbid sy of dep anxiety, sc and social
functioning.

Methods: We analyzed data from 175 individuals with AUD. The study assessed ToM and comorbid symptoms of
depression, anxiety, somatization, and social functioning at the time of admission and at the time of discharge
from an approximately 60 days long abstinence-oriented inpatient treatment. We assessed affective and cognitive
ToM using the Movic for the Assessment of Social Cognition, a measure with high ecological validity.

Results: All symptoms, total and cognitive I'oM improved following treatment; however, affective 'ToM did not
improve. Moreover, cognitive ToM at the beginning of treatment was associated with improved symptoms of
depression and somatization, while affective ToM was not.

Conclusions: Our study shows improvements in total and cognitive ToM as well as symptoms of depression,
anxiety, somatization, and social functioning following long-term treatment. Furthermore, cognitive ToM was
related to improvements in comorbid symptoms. This finding suggests that ToM may be an important treatment
targel in patients with AUD.

1. Introduction adjustment of individuals with AUD (Perez et al., 2022; Schmidt et al.,
2016). ToM abilities can be subdivided into an affective and a cognitive
component (Shamay-Tsoory & Aharon-Peretz, 2007). Affective ToM

refers to inferences about emotions and feelings. Cognitive ToM refers to

Alcohol use disorder (AUD) is a (chronic) mental health condition
characterized by detrimental drinking patterns associated with negative

emotional, physical, and psychosocial consequences (Tawa et al., 2016).
Many individuals with AUD or other substance use disorders suffer from
impairments in Theory of Mind (ToM), i.e. the ability to infer mental
states of others (Bora & Zorlu, 2017; Hanegraaf et al.,, 2021; Onuocha
et al, 2016; Sanvicente-Vieira et al,, 2017). ToM impairments may
represent a root cause for interpersonal problems and low social

understanding beliefs or intentions.

Four systematic reviews and meta-analyses confirm that ToM im-
pairments exist in individuals with AUD compared to healthy controls,
with medium to high effect size (Bora & Zorlu, 2017; Hanegraaf et al.,
2021; Onuoha et al., 2016; Sanvicente-Vieira et al., 2017). However, it is
yet unclear whether both affective and cognitive components of ToM are
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impaired in AUD. Many previous studies only assessed affective ToM
and all of these studies (e.g. Kopera et al., 2020; Matyassy et al., 2006;
Rupp et al., 2021), with one exception (Kornreich et al., 2011), found
that affective ToM was impaired. In the majority of these studies, the
Reading-the-Mind-in-the-Eyes Test (RMET) was used to assess affective
ToM. However, it has been disputed whether the RMET actually mea-
sures affective ToM or rather lower-level processes such as emotion
recognition (Kittel et al,, 2022; Quesque & Rossetti, 2020). The results
regarding cognitive ToM impairments are more mixed. While several
previous studies found impairments in cognitive as well as affective ToM
(Bosco et al., 2014; Cox et al.,, 2018; Schmid et al., 2022; Thoma et al.,
2013), some studies reported that only affective ToM was impaired in
individuals with AUD, whereas cognitive ToM was comparable to
healthy controls (Maurage et al,, 2016; Nandrino et al,, 2014). Pabst
et al. (2022) pointed out that many ToM tasks used to study ToM in
individuals with AUD lack ecological validity, which limits the conclu-
sions that can been drawn from the available evidence. In contrast, the
Movie for the Assessment of Social Cognition test (MASG; Dziobek et al.,
2006) is a ToM measure with high ecological validity. To date only one
study has used the MASC to assess the affective and cognitive ToM im-
pairments of individuals with AUD (Maurage et al., 2016).

Even though the findings regarding cognitive ToM deficits are mixed,
substantial evidence indicates that AUD patients show ToM deficits prior
to treatment. Less is known about ToM changes following treatment.
Since treatment typically requires abstinence, it is useful to consult
studies about abstinence. One study showed that affective ToM
(measured with the RMET) and facial emotion recognition can remit in
individuals with AUD following a longer time (>6 months) of abstinence
(Matyassy et al., 2006). However, these findings are contradicted by the
results of a meta-analysis by Bora and Zorlu (2017), which showed no
ToM differences between AUD patients who were recently detoxified
(<2 months) and those with a longer period of abstinence (>>2 months),
suggesting that longer abstinence did not lead to substantial improve-
ments of ToM compared to shorter abstinence. In contrast to previous
findings, the cuirent study focuses on changes in ToM impairment in
response to treatment. One previous study showed that treatment
significantly increased ToM performance in patients with different
mental disorders (Hayden et al,, 2018). Regarding AUD, only two
studies have addressed whether the affective ToM improves during
treatment. One recent study by Rupp et al. (2021) found that impair-
ments in affective ToM did not improve in the course of a long-term (2
months) abstinence-oriented inpatient treatment. In contrast, the study
by Frileux et al. (2020) showed that emotion recognition impairments,
as one aspect of affective ToM, (measured with the RMET) did improve
following a 3-week long alcohol detoxification treatment. To date no
studies have investigated whether cognitive ToM abilities improve
during AUD treatment.

Individuals with AUD frequently suffer from comorbid symptoms of
depression, anxiety, and somatization (Castillo-Carniglia et al., 2019;
Hassan & Ali, 2011; Li et al., 2020; Oliveira et al., 2018). ToM deficits
have been linked to more severe symptoms of depression, anxiety, and
somatization (Bora & Berk, 2016; Chevalier et al., 2023; Plana et al.,
2014; Preis et al.,, 2017; Thamby et al., 2019). Again, dissociations be-
tween affective and cognitive ToM are possible. For instance, stronger
affective ToM deficits have been linked to stronger somatization
symptoms, while the study found no association in regard to cognitive
ToM (Thamby et al, 2019). To date, no studies have investigated
whether improvements of comorbid symptoms of depression, anxiety,
and somatization during AUD treatment are related to ToM abilities
among patients with AUD. However, a study investigated deficits in
social cognition (referred to as preoperational thinking) in individuals
with depressive symptoms and found that impaired social cognition was
associated with less improvement in the depressive symptoms of pa-
tients with depression (Sondermann et al., 2020). The impairments in
cognitive ToM observed in patients with AUD are akin to preoperational
thinking (i.e., a lack of the ability to see the perspective of others). Given
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ToM deficits in AUD patients, it seems relevant to consider how ToM
relates to psychotherapy of patients with AUD. It is possible that in-
dividuals with different ToM abilities differ in their capacity to engage in
psychotherapeutic processes. Patients with higher ToM abilities might
show higher improvements in symptom severity. In line with this, im-
pairments of lower-level social cognition (i.e. emotion recognition) in
individuals with AUD have been linked to more treatment dropouts
(Rupp et al.,, 2017). Among patients with other mental disorders, social
cognition deficits were associated with lower improvements in symptom
severity during psychotherapeutic treatment (Kvarstein et al., 2020;
Sondermann et al.,, 2020). This suggests that patients with higher social
cognition abilities benefit more from psychotherapy than patients with
lower social cognition abilities. Alternatively, anxiety was suggested to
inhibit high-order cognitive functions (Bateman & Fonagy, 2019), since
ToM relies on high-order cognitive functions, a reduction of anxiety
could reduce ToM deficits. Thus, improvements in comorbid symptoms
during treatment might also lead to improved ToM or alternatively,
require ToM. Accordingly, the current study seeks to test whether ToM
at the beginning of weatment is associated to changes in symptom
severity.

Moreover, only a few studies have investigated the association be-
tween ToM and social functioning in patients with AUD. One study
showed that interpersonal abilities, as one aspect of social functioning,
were related to heavy alcohol consumption (Lannoy et al., 2020). This is
in line with a study by Komnreich et al. (2002), which showed that in-
dividuals with AUD (vs. community sample) had both more interper-
sonal problems and deficits in emotional facial expression recognition,
which is one component of ToM. Further, difficulties describing feelings
were associated to social functioning among psychiatric groups (Ospina
et al,, 2019). Social functioning has repeatedly been linked to ToM in
several psychiatric samples (Bora et al., 2006; Rosello et al.,, 2020; Wang
et al, 2015). One longitudinal study by Hayden et al. (2018), which
involved patients with different mental disorders, found that improved
ToM skills were linked to improvements in interpersonal problems
during inpatient treatment. Therefore, impaired ToM should also be
linked to deficits in social functioning among AUD patients.

1.1. The current study

The present study assessed changes in ToM and associations between
ToM at admission and comorbid symptoms during an inpatient AUD
treatment. The study relied on a naturalistic clinical care setting. First,
we tested whether symptom severity (depression, anxiety, somatization,
and social functioning) would improve during the psychotherapeutic
treatment as an indicator for treatment success. Previous, studies have
repeatedly shown dissociations between affective and cognitive ToM.
However, these dissociations might simply be the result of measuring
affective and cognitive ToM with different ToM tasks. To rule out this
possibility, the current study measured affective and cognitive ToM
within the same task using a measure with high ecological validity.
Therefore, secondly, we collected data on total ToM, affective and
cognitive ToM at the beginning and end of an inpatient abstinence-
oriented treatment in a large sample of patients with AUD. Moreover,
we explored whether affective and cognitive ToM would improve during
treatment. Finally, we tested whether affective and cognitive ToM at
admission were associated to changes in comorbid symptoms in the
course of treatment for AUD. Based on previous literature, we hypoth-
esized that better ToM at admission should be associated to stronger
improvements in comorbid symptoms of depression, anxiety, somati-
zation, and social functioning.

2. Materials and methods
2.1. Participants

Initially the study collected data from 362 patients from an Austrian
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inpatient psychiatric-psychosomatic hospital. All patients were treated
for AUD. We excluded 10 patients, because they reported scores below
the cut-off (>8) in the Alcohol Use Disorder Identification Test, indi-
cating that the alcohol related problems of these patients were not
clinically relevant. Moreover, we excluded data due to missing values at
discharge. Data from 175 patients (61 % males) remained for further
analyses. Patients' age ranged from 23 to 72 years, with an average age
of 48.6 years (SD = 8.7) years. Regarding their education level, 26 pa-
tients (14.5 %) had a low education level (i.e., compulsory school edu-
cation), 130 patients (75 %) had a medium education level (ie.,
secondary school education), and 19 patients (10.5 %) had a high ed-
ucation level (i.e., college education). At the time of admission 34 %
were unemployed, 19 % wereretired and 36 % were employed. Further,
31 % were divorced, 22 % were living alone and 46 % were in a rela-
tionship. The primary diagnoses, made by a physician based on the
current version of the WHO International Classification of Diseases (ICD-
10; World Health Organization, 1992), were F10.2 alcohol dependence
syndrome (97.2 %) or F10.1 harmful use of alcohol (2.8 %). Sixty-three
percent of the patients had received a diagnosis of AUD at least two years
prior to the current assessment, while 28 % of the patients had received
a diagnosis during the last year. Patients with an acute psychosis, acute
risk of suicidal behavior or current intoxication are not admitted to
treatment in the psychiatric-psychosomatic hospital.

2.2. Procedure and materials

In our naturalistic longitudinal observational study, we retrospec-
tively analyzed data collected from all abstinent patients treated in the
AUD treatment units between June 2017 and April 2021 during routine
clinical care. We collected all data reported in this study during the
routine outcome monitoring at admission (T1) and discharge (T2). In
cases where patients had multiple treatments in the respective treatment
center the study used the data from the first weatment, with complete
outcome monitoring. The study used the Computer-based Health Eval-
uation System, an electronic outcome monitoring software tool (CHES;
Holzner et al.,, 2012), to implement the questionnaires and tests speci-
fied below. The assessment at admission and discharge lasted 2 h each,
divided into two one-hour sessions. The study assessed ToM perfor-
mance during the second one-hour session, while we investigated
symptom severity in the first one-hour session.

The Movie for the Assessment of Social Cognition (MASC; Dziobek
et al, 2006) shows a 15-minute movie about four people coming
together for a dinner party. At multiple points throughout the video
participants are given 45 multiple choice test questions regarding the
four movie characters' emotions (affective ToM), and thoughts/in-
tensions (cognitive ToM). We used all items for the total ToM. Following
the approach suggested in previous MASC investigations (Buhlmann
et al, 2015; Preifiler et al,, 2010; Ritter et al,, 2011), the study team
selected 15 items specially focused on affective ToM and 18 items
specially focused on cognitive ToM from the 45 items to be used in the
analysis of the subscales. The subscale score is determined by counting
the correct responses corresponding to the associated items. The study
did not assign the remaining 12 items to either the affective or cognitive
facets. Additionally, six control questions are included in the MASC, to
control variables such as understanding of the task, memory, and gen-
eral compliance. Previously, the MASC demonstrated a high reliability,
good internal consistency (Cronbach's alpha o > 0.82 for all scores) and
good convergent validity (Fossati et al., 2018). The internal consistency
in the current study was also acceptable (¢ = 0.79). The MASC also has
high ecological validity (Benito-Ruiz et al., 2022).

The Alcohol Use Disorder Identification Test (AUDIT) is a 10-item
instrument for identifying risky or harmful alcohol consumption as
well as alcohol dependence and abuse (Barbor et al, 1992; Saunders
et al, 1993). We used the German version with good psychometric
properties (Dybek et al., 2006). The internal consistency in the current
study was acceptable (« = 0.77 for total AUDIT, « = 0.72 for AUDIT-C
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and o = 0.71 for alcohol-related problems).

The Patient Health Questionnaire-9 (PHQ-9) covers nine items to
assess depressive symptoms such as lack of interest, depressed mood,
sleep problems. The PHQ-9 is the depression module, evaluating and
assigning scores to all 9 criteria outlined in the DSM-IV for depression
assessment. The PHQ-9 previously showed good psychometric proper-
ties, with a good internal consistency (« = 0.86), good test-retest reli-
ability (r = 0.84), good convergent and discriminant validity and good
sensitivity to change (Beard et al, 2016; Kroenke et al, 2010). The
current study used the German version of the PHQ-9, with respectively
good psychometric properties (Grafe et al., 2004). Patients who scored
above the cut-off of 10 on the PHQ-9, indicating a moderate level of
depression (Kroenke et al,, 2001). The internal consistency in the cur-
rent study was good (x = 0.88).

The Generalized Anxiety Disorder-7 (GAD-7) measures with seven
questions assessing different symptoms of anxiety disorders in the last
two weeks, e.g., nervousness, excessive worries, and incapability to
relax. The internal consistency of the GAD-7 is excellent with ¢ = 0.92
and the test-retest reliability of o = 0.83 is good (Spitzer et al., 2006).
Scores to detect a moderate anxiety disorder are reported by Spitzer
etal. (2006).The internal consistency in the current study was good (¢ =
0.89).

The Patient Health Questionnaire (PHQ-15) measures somatic
symptom severity and includes 15 items for women and 14 items for
men that measure physical symptoms on a 3-point Likert scale during
the last 4 weeks (Lowe et al., 2008). Cut-offs are demonstrated by
Kroenke et al. (2002). In the present study, the PHQ-15 showed good
reliability, with a o = 0.85.

The World Health Organization disability assessment schedule
(WHODAS-12) includes 12-items. The WHODAS-12 is used to assess
patients' limitations in functioning and participation in social life in the
last 30 days (Kiiciikdeveci et al, 2013). Based on the theoretical
framework, the current study focussed on social functioning as assessed
by three Items of the WHODAS-12, including Item 4, 10 and 11 (“How
much of a problem did you have...” “joining in community activities?”,
“...dealing with people you do not know?” “...maintaining a friend-
ship?”). The three items showed an acceptable internal consistency as
indicated by a Cronbach's alpha « = 0.77.

2.3. Treatment

In line with standard procedures in Austria, patients have completed
a detoxification period (average duration of 10 days) in a specialized
clinic prior to starting inpatient tweatment in the psychiatric-
psychosomatic hospital. Abstinence is a condition for admission at the
inpatient said hospital. All participants received inpatient psychosocial
treatment delivered by a multidisciplinary team of physicians, psycho-
therapists, clinical psychologists, nursing staff, physiotherapists, nutri-
tionists, and social workers. The eclectic weatment comprised a
structured program of 1-2 sessions of individual psychotherapy per
week and 5 sessions of group psychotherapy. The interventions used in
individual and group sessions were based on principles of cognitive
behavioral therapy, skills training progressive muscle relaxation and
mindfulness-based relapse prevention. In addition to psychosocial
treatment many patients received psychopharmacological treatment.
The average treatment duration was M = 60.1 days (SD = 19.8).

2.4. Data analysis

The study computed all analyses using IBM SPSS (Version 27), except
for multilevel modeling, which we conducted in R 4.3.1 (http://
cran-i-project.org/) with the packages lme4 and ImerTest for LME
modeling (glmer, family: binomial), tidyverse, magrittr, dplyr and
reshape2 for data preparation. We first analyzed whether significant
improvements between admission and discharge occurred in the
symptoms of depression, anxiety, somatization, and social functioning,
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using a repeated measures analysis of variance (ANOVA) with
Greenhouse-Geisser correction. Secondly, we investigated changes in
ToM performance between admission and discharge by calculating two
Logistic Linear Mixed Effects models (LME). The study assessed ToM
changes as within-subject effects with dichotomous (correct vs. incor-
rect) MASC item answers as dependent variable. The first model
included ToM facets (affective vs. cognitive), time (admission vs.
discharge), and the interaction effects of ToM facets (affective vs.
cognitive) x time (admission vs. discharge). Thereby, ToM was limited
to items that can be described as affective or cognitive ToM. The second
model used all items and contained only the factor time (admission vs.
discharge). Finally, we calculated a series of linear regression analyses
with MASC test scores at admission as the independent variable and
changes between admission and discharge in the severity of depression,
anxiety, somatic complains, and social functioning as the dependent
variables. We conducted three separate regression analyses for the
MASC total scores, the affective ToM score, and the cognitive ToM score.
A p-values of <.05 was used as a threshold for all effects. However, to
control for multiple testing we applied the Bonferroni-Holm p-value
correction method. Different sample sizes resulted due to missing data
for different analyses. The missing values resulted when participants did
not take part in the discharge sessions, mostly for administrative and
clinical reasons (e.g., scheduling conflict, sick leave of testing stuff,
patients were discharged before the assessment was scheduled).

3. Results

3.1. Improvements in symptoms of depression, anxiety, somatization, and
social functioning

The average severity of symptoms of depression, anxiety, somatiza-
tion, and social functioning at admission and discharge is shown in
Table 1. Symptoms improved significantly, indicated by an overall
change in mean symptom levels between admission and discharge, F
(2.50, 322.54) = 134.61, p < .001, ng = 0.511, indicating a large effect.
The level of depressive symptoms at admission was moderate and
improved to mild at discharge. The level of symptoms of anxiety at
admission was mild and improved to minimal at discharge. The level of
somatic complaints was mild at admission and improved to minimal at
discharge. The level of deficits in social functioning at admission was
moderate/mild and improved to minimal at discharge.

3.2. Improvement of ToM (MASC test scores) in the course of treatment

lable 2 displays the means and standard deviations of MASC test
scores at admission and discharge. Table 3 presents theresults of the two
multilevel models. The first multilevel model tested main and interac-
tion effects of ToM facet (affective vs. cognitive) and time (admission vs.
discharge). The main effect of time and ToM facet were not significant.
However, the interaction effect of ToM facet and time was significant,
=0.17, SE = 0.08, p = .036. The regression model showed that only the
cognitive ToM test scores improved significantly between admission and

Table 1
Symptoms of depression, anxiety, somatic symptoms, and social functioning for
the AUD sample at admission and discharge.

Measures Admission Discharge

Max M (SD) M (SD) n
Depression (PHQ-9) 27 10.77 (5.93) 5.92(4.29) 135
Anxiety (GAD-7) 21 8.53 (5.08) 4.47 (3.91) 135
Somatic Symptoms (PHQ-15) 30 8.76 (5.61) 6.06 (4.82) 135
Social Functioning (WHODAS) 12 3.93(2.77) 2.21(2.38) 134

Note. PHQ-9: patient health questionnaire 9, GAD-7: generalized anxiety disor-
der 7, PHQ-15: patient health questionnaire 15, 3 Items (4, 10, 11) of the
WHODAS 2.0: WHO Disability Assessment Schedule; Max: highest total score.
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Table 2
MASC test scores for the AUD sample at admission and discharge.
Admission Discharge
Max M (SD) M (SD) n
Total ToM 45 29.35 (5.88) 29.83 (6.85) 175
Affective ToM 15 9.65 (2.29) 9.43 (2.56) 175
Cognitive ToM 18 11.80 (2.69) 12.18 (3.26) 175

Note. AUD: Alcohol use disorder; ToM: Theory of Mind; MASC: Movie for the
Assessment of Social Cognition, highest MASC score: max.

Table 3
Multilevel model of time and ToM facet on ToM performance.
B SE z P

Regression model 1
ToM facets (cognitive vs. affective) 0.06 0.06 0.10 318
Time (admission vs. discharge) -0.07 0.06 —-1.13 .258
Interaction of ToM facets & time 0.17 0.08 2.09 .036
Regression model 2
Time (admission vs. discharge) 0.07 0.03 2.09 .037

Note. bold p-values are p < .05.

discharge. No evidence exists that the affective ToM improved between
admission and discharge. The second regression model used all items
and only tested the effect of time (admission vs. discharge) on ToM. The
regression model showed a significant effect of time (admission vs.
discharge), p = 0.07, SE = 0.03, p = .037, suggesting that total ToM
improved during the course of the treatment.

3.3. Associations between ToM and changes in symptoms of depression,
anxiety, somatization, and social functioning

l'able 4 presents the results of the three regression analyses with
MASC test scores at admission as the independent variable and im-
provements of symptoms of depression, anxiety, somatization, and so-
cial functioning between admission and discharge. The regressions only
show significant associations between the cognitive ToM score and im-
provements in symptoms of depression and somatization. The associa-
tion between cognitive ToM and somatization was still significant after a
Bonferroni-Holm correction, which resulted in a critical p-value of p =
.025 however, the association between cognitive ToM and depression
was no longer significant after the correction was applied. The study
found no significant associations between the MASC ToM total and af-
fective ToM scores and changes in any of the symptoms of depression,
anxiety, somatization, or social functioning.

4. Discussion

The current study is the first investigating the role of affective and
cognitive ToM abilities in the course of inpatient psychotherapeutic
treatment of patients with AUD. In the course of treatment, symptoms of
depression, anxiety, somatization, and social functioning improved.
Additionally, total and cognitive ToM improved, but affective ToM
abilities did not reliably change. Moreover, cognitive ToM at the
beginning of reatment was associated with improvements in symptoms
of depression and somatization, although the effect on symptoms of
depression was no longer significant after a Bonferroni-Holm correction.

First, analyses of the current study show improvements in symptoms
due to inpatient psychotherapeutic treatment. The results support pre-
vious evidence for symptoms improvement (depression, anxiety, and
somatization) after a therapeutic inpatient treatment of four weeks
(Haase et al.,, 2008) or even after two weeks (Kertz et al., 2015) for
anxiety and depression symptoms.

Second, our results on ToM in the course of treatment suggest a
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Table 4
Regression analyses of MASC test scores at admission and changes in symptoms
of depression, anxiety, somatic symptoms, and social functioning.

B ] t P 95 % Confidence
interval of the
difference
Lower Upper
limit limit

Total ToM

A Depression (PHQ- 0.09 0.12 1.27 .207 —0.05 0.22
9)

A Anxiety (GAD-7) 0.02 0.03 0.35 727 =011 0.15

A Somatic 0.06 0.10 1.08 .284 —0.05 0.17
Symptoms (PHQ-
15)

A Social 0.06 0.16 1.55 123 —0.02 0.13
Functioning
(WHODAS)

Affective ToM

A Depression (PHQ- 0.06 0.03 0.33 742 —0.28 0.39
9)

A Anxiety (GAD-7) —0.02 —0.01 —0.09 1928 —-0.34 0.31

A Somatic 0.02 0.01 0.14 .885 —0.26 0.30
Symptoms (PHQ-
15)

A Social 0.16 017 1.71 .090 —0.03 0.34
Functioning
(WHODAS)

Cognitive ToM

A Depression (PHQ- 0.32 0.19 217 .032  0.03 0.61
9)

A Anxiety (GAD-7) 0.21 0.13 1.44 152 —0.08 0.51

A Somatic 0.30 0.20 2.34 .021 0.05 0.55
Symptoms (PHQ-
15)

A Social 0.12 0.15 1.57 121 —0.03 0.28
Functioning
(WHODAS)

Note. A  difference between admission and discharge, PHQ-9  Patient Health
Questionnaire-9, GAD-7  Generalized Anxiety Disorder 7, PHQ-15 Patient
Health Questionnaire-15, 3 Items (4, 10, 11) WHODAS 2.0: WHO Disability
Assessment Schedule; bold p-values are p < .05.

dissociation in the improvement of affective and cognitive ToM as only
the cognitive ToM abilities improved in the course of an abstinence-
based inpatient treatment, which lasted approximately 2 months. This
is in line with a previous study, which showed that affective ToM abil-
ities did not improve, even after a long-term abstinence-oriented inpa-
tient treatment (Rupp et al., 2021). In contrast, a previous study by
Frileux et al. (2020) reported an improvement in facial emotion recog-
nition (measured with the RMET) following a 3-week long alcohol
detoxification treatment. Emotion recognition is assumed to be a lower-
level process related to affective ToM (Kittel et al., 2022; Quesque &
Rossetti, 2020). Higher-level processes, such as affective ToM, which
showed no improvement in the course of an inpatient treatment might
be more resistant to change than low level-processes. Moreover, previ-
ous studies proposed that the affect processing system is impaired in
patients with AUD (Le Berre, 2019). This implies impairments in a wide
range of emotional abilities such as alexithymia, empathy, and affective
ToM (Kornreich et al., 2002; Le Bemre, 2019; Maurage et al, 2011,
2016), suggesting a broader, more comprehensive deficit in affect pro-
cessing that might therefore be particularly difficult to address in AUD
patients.

Third, the current study found that cognitive ToM abilities at the
beginning of treatment were associated with improvements in comorbid
symptoms of depression and somatization. However, since the results
regarding the association between cognitive ToM and symptoms of
depression were no longer significant after a Bonferroni-Holm
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correction, they should be considered with caution. However, they are
in line with previous studies that found an association between comor-
bid symptoms of depression and ToM in patients with major depression
(Bora & Berk, 2016; Chevalier et al., 2023). Additionally, these studies
also found an association between symptoms of depression and affective
ToM, not just cognitive ToM. This result could be specific to depression
or due to differences between the studies such as different measures.
Future studies should try to replicate the findings. Moreover, our find-
ings complement results on the association of comorbid symptoms of
somatization and ToM (Chevalier et al., 2023; Preis et al., 2017; Thamby
etal, 2019). However, in contrast to the present study, which showed
that cognitive ToM was linked to somatization symptoms, a previous
study reported stronger affective ToM deficits were linked to stronger
somatization symptoms (Thamby et al., 2019), Due to a small size (20 vs.
175), different measures (emotional content of animation tasks vs.
MASC), and different clinical samples (somatoform disorders vs. AUD)
the results are difficult to compare. Further studies are needed to clarify
the role of affective/cognitive ToM and somatization/depression
symptoms in AUD.

A previous study with patients with borderline personality disorders
using the MASC also found that patients with higher cognitive ToM
showed better improvement in symptoms and social functioning
(Kvarstein et al., 2020). This fits well with findings in the current study
and suggests that cognitive ToM abilities may be a particularly impor-
tant facilitator in the weatment of patients with AUD and other
emotional and behavioral disorders. This finding is also in line with the
study by Sondermann et al. (2020), which reported that dysfunctional
social cognition was linked to less improvement in depressive symptoms
among patients with depression. Thus, it is possible that patients with
higher ToM abilities benefit more from psychotherapy than patients
with lower ToM abilities. Moreover, it is also possible that symptom
improvements might have led to better ToM. Taken together the evi-
dence suggests that multiple forms of social cognitive abilities are linked
to improvements in symptoms. Therefore it might be useful for future
studies to utilize the NIMH Research Domain Criteria (RDoC) ‘Systems of
Social Processes’ framework to further investigate impairments in ToM
and social cognition in individuals with AUD (see Hanegraaf et al,
2021). The RDoC dimensional framework emphasized ToM as a trans-
diagnostic factor underlying mental disorders. This is in line with the
present transdiagnostic association of ToM and symptoms of depression
and somatization in individuals with AUD.

It is possible that ToM specific interventions might be needed to
sufficiently improve the ToM abilities of patients with AUD. Meta-
cognitive therapy and training has been found to have promising effects
for the improvement of ToM abilities in patients with various emotional
and behavioral disorders, including AUD (Caselli et al., 2018; Philipp
et al,, 2018) and may also improve other treatment targets, such as
aleohol cravings (Caselli et al., 2016). Moreover, recent evidence sug-
gests that ToM impairments are not only present in many individuals
with AUD but are also evident in individuals with subclinical levels of
problematic alecohol consumption (Kumar et al,, 2022). Given that im-
pairments in ToM are a risk factor for treatment dropout and relapse in
patients with AUD (Rupp et al,, 2017), training of ToM abilities in
subclinical populations may also serve as a preventive intervention for
AUD (Kumar et al., 2022).

ToM is also impaired in individuals with other substance use disor-
ders. ToM deficits have been found in cannabis (Roser et al, 2012),
cocaine (Preller et al,, 2014), opioid (Gandolphe et al, 2018), and
methamphetamine users (Henry et al., 2009; Kim et al., 2011). A lon-
gitudinal study by Vonmoos et al. (2019) reported that cocaine users
showed no ToM (measured with the MASC) change after one year,
irrespective of whether they had increased or decreased their cocaine
consumption. At the same time the HC in the referenced study showed a
pronounced ToM increase, which is likely a training effect. Thus, pa-
tients might not typically show improvements without a specific treat-
ment. Some research has suggested similarities between patients with
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different substance-related disorders (Sanvicente-Vieira et al, 2017),
future studies should test this assumption.

4.1. Limitations/future directions

A limitation of the current study is that it used only brief screening
instruments (e.g., PHQ-9). The questionnaires are standardized and are
all marked by high specificity and sensitivity to diagnose depression,
generalized anxiety, and somatization. However, other measures assess
symptom severity more comprehensively. Despite this, the current
measures show high correlations to those other measures. For instance,
the Beck-Depressions-Inventar-II and the PHQ-9 show a correlation of r
= 0.84 (Dum et al., 2008). Another limitation of the present study is the
absence at a healthy control group. It is, not possible to rule out that
symptoms and ToM changed over time irrespective of treatment. Further
it remains unclear whether ToM abilities improved to a healthy control
level on the end of the reatment. However, the study is highly relevant
to evaluate effects in a clinical care setting. Notably, ToM abilities may
show higher improvements with higher session frequency or different
treatments. Moreover, the treatment may have been too eclectic; a solely
ToM-focused approach might have produced higher ToM improve-
ments. Future studies should include the assessment of interpersonal
problems, to address the link between ToM abilities, interpersonal
problems, and symptoms of depression, anxiety, somatic complaints,
and social functioning.

4.2. Conclusion

The study team conducted the current longitudinal study in a natu-
ralistic setting to maximize the extent of clinical representativeness and
enhance the external validity for clinical care conditions. Results indi-
cate thataffective ToM abilities in individuals with AUD did not improve
due to an eclectic abstinence-oriented inpatient treatment, but the total
ToM and cognitive ToM showed an improvement. More specific in-
terventions may be necessary to obtain higher improvements in ToM
abilities of patients with AUD. Further, in the course of treatment only
the cognitive ToM abilities at the beginning of treatment were linked to
improvements in symptoms of somatization and possibly depression.
This finding suggests that cognitive ToM abilities may be a particularly
promising treatment target in patients with AUD and we recommend
incorporating interventions, such as metacognitive therapy and training
into standard reatment protocols for patients with AUD.
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5.General Discussion

5.1 Summary of the Articles’ Main Findings
5.1.1 Summary of Article 1

Article 1 presented findings on two clinical samples (AUD and PD), showing
changes in MASC performance over the course of the test. Specifically, scores on
affective ToM showed an upward trend, while cognitive ToM scores demonstrated a
decline. Various factors might account for these findings. For instance, research
suggested that cognitive ToM more strongly relies on working memory (Gabriel et al.,
2019) compared to its affective facet. The PD group displayed superior performance
on both affective and cognitive ToM relative to the AUD sample. Notably, the disparity
was more salient in the domain of affective ToM. In terms of ToM errors, the AUD
group predominantly exhibited a reduced ToM, whereas the PD group was more
inclined towards an exceeding ToM. Overall, ToM decreased with increasing age. This
decline in cognitive ToM performance was more pronounced for older individuals.
Moreover, sex differences also emerged, with female participants showing a slightly
better affective ToM relative to males, though their cognitive ToM performance was
either equivalent or marginally inferior. Consequently, it is pivotal to account for
individual variables (such as sex, age, and disorder type) and situational variables
(i.e., test duration) when investigating ToM across clinical populations.
5.1.2 Summary of Article 2

Article 2 investigated the impact of interaction partners’ gender on ToM,
involving two clinical groups and a HC group. A distinct pattern emerged regarding the
sequence of test items: a significant number of errors occurred in the early stages of
the test. Results indicated better ToM performance in interactions involving male
targets, both as senders and receivers, as opposed to those with females in the clinical
samples, this effect was not significant in the HC. Interestingly, interactions between
partners of the same gender resulted in lower ToM scores relative to mixed-gender
interactions. Items involving interactions among a receiver, sender, and participant of
different genders (outgroup interaction) showed a higher level of ToM performance
compared to items involving interactions in which the receiver, sender and participant
all had the same gender (ingroup interaction). This trend of diminished ToM in ingroup

interactions was consistent across both clinical and HC groups. Thus, ToM depended
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on the interaction of participant and target gender. These results highlight the impact
of interaction partners on ToM performance and could help resolve inconsistencies in
existing research on ToM abilities among various clinical groups. Recognizing these
factors is crucial for accurate ToM assessment.
5.1.3 Summary of Article 3
Article 3 highlighted changes in cognitive and affective ToM during treatment

and their association with changes of comorbid symptoms of depression, anxiety,
somatization, and social functioning in individuals with AUD. Cognitive and affective
ToM abilities were assessed simultaneously at two distinct measurement points. Over
the course of the treatment process, cognitive ToM showed improvement, whereas
affective ToM did not. Notably, the initial level of cognitive ToM was a significant
predictor of improvements in symptoms of depression and somatization. However, the
effect on symptoms of depression was no longer significant after a Bonferroni-Holm
correction was applied. Affective ToM impairments remained unaddressed during the
eclectic abstinence-oriented inpatient treatment, indicating that specialized
interventions focusing on ToM may be necessary to address ToM abilities in patients
with AUD.
5.2 Discussion of the findings on the measurement MASC
5.2.1 Aging aspects

Articles 1 and 2 are in line with previous findings regarding the influence of age on
ToM. Age groups were categorized within four groups: 18-34, 35-45, 46-53 and 54-
75. Younger patients exhibited superior ToM performance compared to their older
counterparts, which is consistent with a meta-analysis that reported diminished ToM
in older adults (Henry et al., 2013). In the results presented in Article 1, both individual
(age) and situational (test duration) effects on ToM measurement using the MASC
were investigated, revealing a distinct pattern of declining cognitive ToM and an
increase in affective ToM over time, which was especially pronounced in older
participants. The findings underscore how situational aspects, such as test duration,
impact ToM performance, as there was a noticeable shift in performance over the
course of the test. It was the first time ToM performance was assessed over the course
of the MASC test. Some studies corroborate the findings of Article 1, emphasizing that
the effects of aging predominantly impede cognitive ToM (Battiroli et al., 2016; Wang

& Su, 2013). Previous research associates this decline in cognitive ToM in older adults
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with decreased EF (Wang & Su, 2013) and a strategic shift in resource allocation,
potentially favoring affective tasks, as older individuals may prioritize discerning the
emotions of the MASC's actors (Hess, 2014; Zhang et al., 2018).

In the MASC, the four main characters are approximately in their mid-thirties, which
could make them more relevant to people of a similar age. Given that societal norms
for acceptable behaviors have transformed over recent decades and linguistic
expressions can differ across generations, it is plausible that individuals from the same
age group would more readily comprehend the social interactions presented in the test
(Dziobek et al., 2006). Future studies should develop an assessment with actors
spanning a broader age range to account for this potential influence.

As adults age, a decrease in ToM, leads to reduced social involvement (Bailey et
al., 2008). In this study younger adults (ages 19 to 25) were compared with older
participants (ages 65 to 87), illuminating the role of ToM in the daily social interactions
of older adults (Bailey et al., 2008). Consequently, the pivotal role of ToM in older
adults' daily social interactions has been consistently highlighted in research,
reinforcing the practical significance of ToM.

5.2.2 Sex aspects

In addition to exploring age aspects, Article 1 and 2 examined the influence of sex
aspects on ToM performance. In Article 1, there was a trend for female participants to
outperform male participants in total ToM. However, after applying the Bonferroni
correction, this distinction was not significant, indicating no evidence for gender
differences. Similarly, Article 2 suggested that women garnered higher ToM scores
during outgroup interactions (either male to female or vice versa), but subsequent
regression analysis didn't confirm any significant sex discrepancies. Consequently,
both Articles 1 and 2 align with recent research that found no sex disparities in ToM
abilities (Di Tella et al., 2020; Navarra-Ventura et al., 2018).

Article 1 used the MASC and reported that, when analyzing sex differences in
affective and cognitive ToM, women performed better in affective ToM compared to
men. However, in cognitive ToM, women's performance was either on par with or
slightly below that of men. In fact, Di Tella et al. (2020) reported no distinct sex
differences in either affective or cognitive ToM. Different findings could be due to
different measurements (MASC vs. RMET).

One possible explanation for the sex differences regarding the affective ToM
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outlined in article 1 could be that women are encouraged towards ‘empathizing'
strategies, which are centered around the understanding and recognition of others'
emotions and thoughts. Support for the empathizing strategy in women is bolstered by
findings indicating a female advantage in recognizing and articulating emotions (Kret
& De Gelder, 2012; Mestre et al., 2009). Additionally, the literature has highlighted
women's enhanced emotional accuracy, evidenced by their superior skills in
interpreting nonverbal cues (Hall et al., 2000) and discerning emotions from facial
expressions (Donges et al., 2012; Hall & Matsumoto, 2004; Hoffmann et al., 2010).
However, Di Tella et al. (2020) found no sex differences in recognizing emotional facial
expressions, except in the case of anger. In this instance, women demonstrated
greater accuracy than men, especially when anger was displayed on male faces. The
cognitive ToM findings in Article 1, which indicate similar performance between men
and women on cognitive ToM tasks, align with the findings of a recent cross-sectional
study by Navarra-Ventura et al. (2018). However, this contrasts with some studies,
such as Russell et al. (2007), which have reported men outperforming women in
cognitive ToM tasks.

5.2.3 Interaction partners

The primary aim of Article 2 was to examine specific variables influencing ToM
measures. This study highlighted that ToM is affected by the social group (e.g.,
gender, age) of the target individual. Utilizing the MASC, the study investigated the
influence of the sender’s, receiver’s, and participant’'s gender on ToM outcomes. This
study hypothesized whether scenarios with the same gender sender, receiver, and
participant (ingroup interaction) yielded different outcomes than mixed-gender
interactions (outgroup interaction). Interestingly, interactions exclusively within an
ingroup were associated with lower ToM performance compared to outgroup
interactions.

These findings align with existing literature, suggesting that ingroup
membership can lead individuals to erroneously project their own mental states onto
others termed egocentric intrusion (Gopnik & Wellman, 1992; Simpson & Todd, 2017),
which will lead to systematic errors when those perspectives diverge (Simpson &
Todd, 2017). This reduction in ToM may stem from targets whose attitudes or
emotions are not reciprocated by the perceiver. Correspondingly, a congruence in
mental states between participants and targets appeared to enhance ToM
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performance. Notably, such patterns were evident in both clinical and HC samples.

A study by Surtees and Apperly (2012) evaluated children ages 6-10 on their
capability to interpret a cartoon character's visual perspective. The findings indicated
pronounced egocentric tendencies, most evident when there was a disparity between
the character's and the participants' perspectives. Interestingly, older children
exhibited enhanced speed and precision in perspective-taking relative to younger
participants. This advance in perspective-taking abilities was further substantiated by
Apperly et al. (2011), who examined children's (aged 3-5) proficiency in predicting
actions based on characters' beliefs and desires, with older children demonstrating a
better understanding than their younger counterparts.

Moreover, as reported in Article 2, interactions featuring female targets were
associated with diminished ToM performance in the clinical samples. This finding
implies that female targets’ perspectives might be less consistently or
comprehensively acknowledged compared to male targets. This finding is consistent
with previous research indicating that women may be perceived as less credible than
men depending on the context (e.g., Armstrong & McAdams, 2009; Kang et al., 2019).

Overall, the results emphasize the influence of interaction partners' gender, a
variable that might explain the heterogeneity of outcomes demonstrated in ToM
studies. Thus, considering the target's gender is essential when assessing ToM

performance to enhance the validity of the MASC.
5.3 Discussion of the findings on affective and cognitive ToM:
5.3.1 Affective and cognitive ToM — cross-sectional

In Article 1, the trajectory of ToM performance over the course of the MASC
test was analyzed by examining the effects of item order. This revealed a significant
shift in ToM performance as the test continued: while cognitive ToM declined, affective
ToM improved. The decline could be explained by decreasing participant motivation,
reduced attention, or fatigue, among others. Previous studies have highlighted that
cognitive ToM depends more strongly on working memory compared to affective ToM
(Gabriel et al., 2019). Consequently, any decrease in working memory might have less
impact on affective ToM, which in contrast to cognitive ToM requires quick and
automatic processing of cues, such as recognizing emotional expressions (Baron-
Cohen et al., 2001). The upward trend in affective ToM performance could be due to

its reliance on more automatic processes, which demand fewer cognitive resources
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(Rothman et al., 2009). Given the MASC's 30-minute duration, it's likely that cognitive
resources diminished over time, leading to the described patterns in ToM
performance.

Neuroscientific studies have indicated that mechanisms linked to affective ToM,
like decoding facial expressions, engage areas such as the superior temporal region
and inferior frontal area (Dapretto et al., 2006; Malhi et al., 2008). In contrast, mental
state reasoning, associated with cognitive ToM, are more cognitively challenging and
involve the medial prefrontal cortex and temporoparietal junction (Amodio & Frith,
2006; Saxe & Wexler, 2005). The established link between the dorsolateral prefrontal
cortex, EFs and cognitive ToM (Kalbe et al., 2010) further supports this distinction.
This reported link by Kalbe et al. (2010) confirms the differentiation between cognitive
and affective ToM, especially concerning EFs. It suggests that EFs are more crucial
for understanding cognitive ToM compared than affective ToM.

5.3.2 Affective and cognitive ToM - longitudinal

Article 3 is the first to examine whether affective and cognitive ToM abilities
improve during AUD treatment. Although a previous study reported enhanced ToM
performance following treatment across diverse mental disorders, it did not
differentiate between ToM facets (Hayden et al., 2018). In the realm of AUD, the
literature is limited. The results indicate that after treatment, cognitive ToM
demonstrated significant improvement, whereas affective ToM showed no significant
changes.

Two previous studies focused exclusively on potential improvement in affective
ToM during treatment in AUD patients. Rupp et al. (2021) reported no significant
changes in affective ToM during a 2-month inpatient treatment, whereas Frileux et al.
(2020) found enhancements in emotion recognition—a component of affective ToM
(Kittel et al., 2022; Quesque & Rossetti, 2020)—following a 3-week alcohol detox.
Emotion recognition may respond more readily to intervention than more complex
processes such as overall affective ToM. The distinction between emotion recognition
and affective ToM might account for the varied outcomes reported in affective ToM
during AUD treatment (Frileux et al., 2020; Rupp et al., 2021). Previous studies
indicate a broader deficit in emotional abilities, including affective ToM, among AUD
patients, posing a challenge to recovery and potentially explaining the disparate

trajectories of ToM facets during treatment (Kornreich et al., 2002; Le Berre, 2019;
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Maurage et al., 2016; Maurage, Grynberg, Noél, Joassin, Philippot, et al., 2011).

A recent fMRI study revealed that healthy adults with a family history of AUD
showed marked differences in affective ToM processing compared to counterparts
without such a history. Those with a familial predisposition to AUD displayed reduced
accuracy in affective ToM tasks and exhibited distinct neural activity patterns. Notably,
these neural disparities persisted after controlling for depressive symptoms, anxiety,
and childhood trauma. These findings suggest that affective ToM difficulties may be
detectable in first-degree relatives of AUD patients, indicating potential markers of
vulnerability preceding AUD onset (Schmid et al.,, 2023). These neurobehavioral
conditions could also be reflected in the outcomes of Article 3, which reported that
affective ToM impairments are more pronounced than cognitive ones in AUD. This
suggests that emotional difficulties are central features of this disorder, corroborating
prior research (Le Berre, 2019; Maurage et al., 2016).

In other mental disorders, such as psychopathy, individuals have exhibited
impairments in affective ToM while retaining cognitive ToM abilities (Shamay-Tsoory
et al., 2010). A cognitive model proposed by Shamay-Tsoory et al. (2010) suggests
that the cognitive ToM serves as a prerequisite for affective ToM. This may lead to a
more rapid improvement in cognitive ToM during treatment. In accordance with this
model, affective ToM may require more specific training to be improved. Overall,
affective, and cognitive ToM focused interventions may be crucial for enhancing ToM
abilities in AUD patients. MCT has shown promise for both enhancing ToM and
reducing alcohol cravings (Caselli et al., 2018; Philipp et al., 2018). Additionally, ToM
deficits are present both in AUD patients and subclinical populations, making ToM
training a potential preventive strategy for AUD (Kumar et al., 2022).

In conclusion, both Article 1 and Article 3 are based on the notion that ToM is
not a monolithic ability. Instead, it encompasses distinct facets, specifically cognitive
and affective ToM (Maleki et al., 2020; Shamay-Tsoory et al., 2007; Van den Stock et
al., 2023; Zabihzadeh et al., 2017). Firstly, divergent effects were reported in affective
versus cognitive ToM during the test period. Secondly, Article 1 and 2 highlighted
differing aging effects on performance on these two ToM facets. Lastly, in the
longitudinal study in Article 3, distinct changes in affective and cognitive ToM were
investigated at two measurement points. These findings are in line with a study by
Shamay-Tsoory et al. (2007), which suggests that cognitive and affective ToM abilities
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are dissociable and are underpinned by separate neuroanatomical substrates.
5.3.3 Affective and cognitive ToM in different mental disorders

Article 1 showed significant differences in overall ToM performance between
two patient samples: AUD and PD. Specifically, AUD patients faced greater difficulties
in deducing mental states than patients diagnosed with PD. Additionally, the PD
sample demonstrated superior performance in both affective and cognitive ToM
compared to the AUD group. This distinction was evident for both facets, with a more
pronounced difference reported for affective ToM. This implies that research should
not generalize findings of ToM deficits to other mental disorders. Differentiating
between affective and cognitive ToM in patients with BPD, which is the most common
PD in the current sample, a meta-analysis by Németh et al. (2018) found no significant
difference between affective and cognitive ToM in BPD patients, which was replicated
by more recent studies (Hillmann et al., 2021).

Article 1 highlighted more pronounced challenges in affective ToM among AUD
patients compared to PD patients, a finding consistent with Kopera et al. (2020) and
Rupp et al. (2021), who also reported affective ToM impairments in AUD patients.
Notably, despite more pronounced deficits in AUD relative to PD in both affective and
cognitive ToM, a significant overlap in dysfunction was observed between the two
groups, which makes sense considering the frequent comorbidity between AUD and
BPD. Accordingly, characteristic ToM dysfunction are maybe shared across these
disorders (Hanegraaf et al., 2021), which is postulated to be a significant contributor
to the interpersonal difficulties frequently seen in both BPD and SUD (Hanegraaf et
al., 2021).

The pattern of stronger deficits in the affective facet in AUD patients differs from
other patient groups: Patients with schizophrenia (Li et al., 2017), MDD (Bora et al.,
2016), and BD (Bora et al. (2016) exhibit deficits in both domains compared to HC.
Even though newer studies, which often contain better measures, question these
results again and for instances implied that the affective ToM was not impaired in BD
(Szmulewicz et al., 2019). Due to these discrepancies, it's important to avoid
generalizing ToM deficits across all mental disorders without further exploration of both
affective and cognitive ToM.

5.3.4 ToM errors

Errors in ToM (exceeding, reduced and no ToM) can occur irrespective of the
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emergence of deficits in its affective and cognitive aspects. In Article 1, the
predominant error identified within the AUD sample was reduced ToM, suggesting a
deficit to ascribe mental states to others. This finding is congruent with a meta-analysis
by Onuoha et al. (2016), which concluded that individuals with AUD generally display
a reduced ToM compared to HC groups. Considering the frequent co-occurrence of
depressive symptoms and AUD, it is unsurprising that reduced ToM is also common
in individuals diagnosed with depression (De Coninck et al., 2021; Safiye et al., 2023;
Wolkenstein et al., 2011). Broadening the scope to other SUD, it seems that the no-
ToM error is less common in SUD (Eidenmueller et al., 2021; Vaskinn et al., 2020)
than other identified error types (reduced and exceeding ToM). Moreover, similar to
the AUD sample, individuals with ED also display both types of errors: reduced and
exceeding ToM (Corsi et al., 2021).
In contrast to the AUD sample, reduced ToM errors were rarer in the PD group,

PD participants primarily exhibited errors linked to exceeding ToM, although these
errors were noted within the AUD group as well. Several studies underscore that
individuals diagnosed with BPD frequently manifest exceeding ToM tendencies,
(Burghardt et al., 2023; McLaren et al., 2022; Normann-Eide et al., 2020). This finding
aligns with patterns demonstrated in schizophrenia patients, where a marked
inclination toward exceeding ToM is frequent (Montag et al., 2012; Peyroux et al.,
2019). Overall, variations in ToM represent a significant clinical dimension, and close
examination of these discrepancies is essential for understanding and intervening in
the associated social difficulties (Livingston et al., 2019).
5.4 Discussion of the findings on changes in ToM and the associations between
theories about ToM

Two primary theories explain our understanding of other minds: Theory—Theory
and Simulation Theory. The Theory—Theory model proposes that our comprehension
of others' mental states is rooted in a collection of concepts, accompanied by rules
that dictate their relationships (Gopnik, 2003; Gopnik & Wellman, 1992, 2012). Central
to this theory is a causal framework that delineates how various mental states
contribute to observable behaviors. By harnessing this framework and combining it
with specific information about an individual, we are able to explain and predict their
actions and thoughts (Premack & Woodruff, 1978). In contrast, Simulation Theory

posits a different mechanism. It argues that to understand another's mind, individuals
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employ their own mental processes as a template. They identify the other person's
initial mental states and by simulating these states within their own minds, they
anticipated the subsequent actions and thoughts (Apperly, 2008).

Further supporting this perspective, Harris (1992) emphasized, in conjunction
with Simulation Theory the significant influence of social environments in shaping
ToM. Within this framework, experiential learning is critical to improving perspective-
taking skills, which enables individuals to hone both their simulation skills and their
ToM (Harris, 1992). Article 3 found changes in cognitive ToM over the course of
treatment and indicated that treatment/inpatient setting, as one example of social
environment, can benefit cognitive ToM.

In contrast, modularity theories demonstrated the dissociation between impaired
ToM and general intellectual development (Leslie & Thaiss, 1992). However, they may
not fully explain certain developmental phenomena (Sodian et al., 2012). Both theory-
based knowledge (for predicting actions) and simulation (for understanding beliefs)
are essential, as highlighted by Sodian (2005). The conclusions from Article 3 support
this notion by underscoring the crucial role of experience in shaping our understanding
of ToM abilities (Brine & Briine-Cohrs, 2006).

Simulations become more complex as multiple mental states require adjustment.
Harris (1992) proposed that to simulate another person’'s mental state, which differs
from one's own, it is necessary to set aside one's personal state. The person then tries
to emulate the other's state, drawing on available information and intentions. In cases
of false belief tasks, participants must overcome their own perspective as well as
disregard the actual situation to simulate the mental state of someone with an incorrect
belief, requiring the adjustment of two distinct mental states. Improved ToM
performance is often observed when these mental states align. Research by Ames et
al. (2012) and Simpson & Todd (2017) indicated that belonging to the same social
group such as having the same gender, can impact participants' understanding of each
other's mental states. As mentioned above, the tendency to use one's own perspective
when interpreting another's is termed egocentric intrusion or simulation (Simpson &
Todd, 2017). This is in line with simulation theory, which suggests that children are
prone to project their current mental state onto others (Gopnik & Wellman, 1992). The
congruence or disparity of these mental states is thought to affect ToM performance.

This implies that, within the context of ingroup interactions as presented in Article 2,
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when a misalignment of mental states occurs, the presence of egocentric simulation
leads to more errors.

Simulation Theory and Theory—Theory offer distinct explanations for findings in
ToM research. However, recent studies now advocate for a hybrid approach,
incorporating evidence supporting both (Currie & Ravenscroft, 2002; Nichols & Stich,
2003). For instance, intuitive judgments often suggest simulation, while consistent
prediction errors indicate a theoretical underpinning. To summarize, the Simulation
Theory posits that we understand others' mental states by simulating their thought
processes. In contrast, the Theory-Theory contends that we use an independent
knowledge system to rationally model others' mental states. Cognitive ToM appears
to stem from a process anchored in theoretical understandings of the mind in line with
the Theory-Theory. Conversely, simulation likely underlies affective ToM. This view is
reinforced by research from Adolphs et al. (2000) and Kalbe et al. (2007).

5.5 Discussion of the findings on Theory of Mind deficits in clinical samples
5.5.1 Theory of Mind deficits within the RDoC framework

The RDoC initiative by the National Institute of Mental Health (2020) aims to
enhance our understanding of mental disorders by examining their foundational
psychological, neural, and biological mechanisms. This framework seeks to refine
research approaches by conceptualizing mental disorders as multi-layered
syndromes, frequently associated with disrupted brain circuitry (Insel et al., 2010). One
aspect of the RDoC framework is the emphasis on the importance of examining
impaired functioning, such as cognitive difficulties and impaired motivational
processes, which are critical to understanding the disorders, rather than just as
markers of a syndrome (Cuthbert, 2020). Considering the substantial influence of
social processes on the pronounced interpersonal dysfunction reported in AUD,
integrating the RDoC's 'Systems for Social Processes' domain into future research
initiatives will be pivotal for a detailed comprehension of both affective and cognitive
ToM (Hanegraaf et al., 2021). Consistently, all three articles are congruent with the
RDoC framework, which identifies ToM as a central transdiagnostic element in mental
disorders.

In both Article 1 and Article 2, we also examined two distinct patient cohorts:
those with AUD and those with PD, each displaying unique sociodemographic
characteristics, particularly regarding sex and age. Individuals with AUD tend to be
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older and are more often men, while those with PD are typically younger and more
often women. Article 1 demonstrated that the AUD patients faced heightened
difficulties in recognizing mental states compared to the PD patients, which could be
the result of the underlying symptoms or be connected to the different gender and age
distributions, since previous studies showed that women and younger patients
typically outperform men and older patients (Krach et al., 2009; Wang & Su, 2013).

In Article 1, a comparison between the two patient cohorts revealed
sociodemographic differences. However, despite disparities in symptoms and
sociodemographic characteristics, the affective and cognitive ToM patterns of AUD
and PD were found to be equivalent throughout the assessment. This suggests that
certain individual and situational factors have a consistent influence on ToM within
these mental disorders. This perspective supports the generalizability of results across
diverse patient groups, further aligning with the principles of the RDoC framework.
These findings support the idea that ToM impairments might be common across
diverse mental disorders, reflecting the RDoC's perspective of characterizing mental
health issues by their inherent challenges rather than via strict categorical boundaries.
For instance, 'Systems for Social Processes' is a domain that covers these inherent
challenges, with ToM serving as a crucial component of this domain. Thus, the findings
of Article 3 are in line with the RDoC framework. This is particularly evident when
observing symptoms of depression, anxiety, and somatization among AUD
individuals.

Article 3 revealed a positive association between heightened cognitive ToM
skills at treatment onset and subsequent reduction in comorbid symptoms, a pattern
consistent with earlier studies with individuals with different mental disorders
(Kvarstein et al., 2020; Sondermann et al., 2020). This underlines the central role of
ToM during mental health recovery in various mental disorders. Given that deficits in
ToM have been linked to treatment discontinuation and relapse in AUD patients (Rupp
et al., 2017), enhancing ToM abilities in individuals showing early signs of AUD may
prevent the initiation or worsening of the disorder (Kumar et al. 2022). Moreover, ToM
impairments elevate interpersonal difficulties and diminish social connectedness
(Verdejo-Garcia, 2020). Given the association between alcohol consumption and
social support, it is reasonable to infer that social cognition impairments are likely to
predispose individuals to problematic drinking behavior and could hinder sustained
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abstinence (Robinson et al., 2018). Therefore, the RDoC framework's integration of
ToM as a crucial element across a spectrum of mental disorders provides a valuable
perspective for understanding and addressing the complex relations of cognitive
functions and mental health challenges.

5.5.2 Symptoms — ToM deficits

5.5.2.1 Symptoms of depression. Article 3 revealed that individuals with AUD
concurrently exhibited symptoms of depression, aligning with prior research reporting
a prevalent comorbidity of depression within this population (Castillo-Carniglia et al.,
2019; Hassan & Ali, 2011; Li et al., 2020; Oliveira et al., 2018). Moreover, the analysis
presented in Article 3 corroborated the effectiveness of inpatient psychotherapeutic
interventions in symptom reduction, echoing findings from studies which have
demonstrated symptom reduction following two to four weeks of treatment (Haase et
al., 2008; Kertz et al., 2015).

Despite the growing body of evidence of ToM deficits, current research provides
limited insight into the potential relationship between ToM abilities and the reduction
of comorbid depression symptoms during AUD treatment. Addressing this gap, Article
3 presented findings on the relationship between ToM and symptom reduction in
individuals with AUD. The Article 3 revealed that ToM performance at the onset of
psychotherapeutic treatment was related to reduction in symptoms. This finding
cannot be interpreted in terms of causality. Nevertheless, findings of the Article 3 align
with a study by Sondermann et al. (2020), which linked poor social cognition with
limited relief in depression symptoms. The findings of Article 3 can be explained in two
ways: Either those with better ToM benefit more from psychotherapy or people who
respond well to treatment and therefore improve their depression improve their ToM.
For instance, a reduction of depression symptoms might lead to increased EFs, which
in turn improves ToM performance.

Previous research has confirmed the efficacy of MCT in treating depression
disorders (Normann et al., 2014). Given that Article 3 highlighted comorbid symptoms
of depression in AUD individuals, it implies that MCT could potentially address both
ToM abilities and these comorbid symptoms in the AUD population. Thus, integrating

MCT into treatment strategies for AUD could offer multiple benefits.

5.5.2.2 Symptoms of somatization. Article 3 provided additional insights into the
relationship between ToM and comorbid symptoms of somatization, as previously
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investigated in the research conducted by Chevalier et al (2023), Preis et al. (2017),
and Thamby et al. (2019). Whereas Atrticle 3 delineated a link between cognitive ToM
and somatization symptoms, Thamby et al. (2019) had identified more pronounced
deficits in affective ToM as being correlated with increased severity of somatization
symptoms. In contrast, studies by Gabriel et al. (2019) and Rothman et al. (2009)
introduced a dichotomy, associating affective ToM with the automatic dimension and
cognitive ToM with a controlled dimension. This dichotomy has been shown to
moderate the relationship between ToM and somatization symptoms, suggesting that
higher ability in tasks requiring controlled processing, characteristic of cognitive ToM,
is associated with fewer somatization symptoms. This perspective aligns with the
findings in Article 3, which emphasize a correlation between cognitive ToM and
somatization symptoms.

While ToM deficits may present challenges within psychotherapeutic
interactions (Kvarstein et al., 2020), findings from Article 3 suggest that therapeutic
progression and symptom improvement remain feasible among patients who remain
in treatment. Taken together the findings underscores the significance of therapists’
engagement with patients' abilities to comprehend others' cognitive perspectives for
achieving effective treatment outcomes.

5.5.3 Theory of Mind and mental disorders

Previously the most pronounced ToM impairments were evident in patients with
neurodegenerative disorders, while substantial deficits were likewise demonstrated in
individuals with psychotic disorders (Cotter et al., 2018). The systematic review by
Cotter et al. (2018) recommended repeated assessments of social cognition to explore
its potential role as a longitudinal predictor of specific clinical and functional outcomes.
Article 3 follows this recommendation by conducting serial assessments of ToM and
confirming its predictive value for symptom reduction in individuals with mental
disorders.

Direct comparison of effect sizes across various clinical conditions is
methodologically complex due to inherent differences in study designs and
measurement tool. Across distinct disorders, ToM deficits appeared consistent,
indicating that irrespective of the diagnostic category, patients encounter similar
challenges with these social cognitive domains. In contrast, within the psychiatric

population, the degree of these deficits has demonstrated greater variability, likely
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reflecting divergent disease trajectories and clinical severities (Cotter et al., 2018). For
example, the systematic review by Cotter et al. (2018) and findings from Article 3 both
indicate that patients with AUD manifested more pronounced ToM impairments
compared to those with PD. Moreover, the systematic review by Cotter et al. (2018)
revealed that individuals with schizophrenia exhibited the most pronounced deficits.
Effect sizes for individuals with MDD, BP, AUD, and ED were similar. Interestingly,
individuals with BPD showed effect sizes that were almost equal to HC (Cotter et al.,
2018).

5.6 Limitation and Implication for Future Research

The present studies of affective and cognitive ToM assessed with the MASC
have vyielded significant insights; however, certain inherent limitations must be
addressed. A principal limitation is the studies’ exclusion of assessments related to
general cognitive abilities. Due to feasibility in the clinical context time constrains did
not allow the assessment of cognitive abilities. However, the naturalistic clinical
context of the research provides valuable insights in terms of treatment targets. To
mitigate the influence of general cognitive abilities, additional measures such as
exclusion based on performance on the MASC control questions were employed. The
exclusion of participants who incorrectly answered the MASC control questions did not
yield different results compared to the full sample, suggesting that cognitive functions
are not the driving force behind the change in MASC outcome. Nonetheless, future
research should include comprehensive investigations of cognitive functioning to
discern their relationship with ToM abilities.

Moreover, the studies did not assess EFs and thus cannot test whether EF
influenced the reduction in symptoms over the course of the MASC assessment or in
response to the treatment. Nevertheless, existing studies on EFs present inconsistent
findings. Earlier research described ToM as a domain-specific process, distinct from
other cognitive domains, particularly EFs (Fodor, 1992; Leslie, 1994). Yet more recent
investigations assume that while foundational ToM skills such as gaze direction
detection and joint attention are domain-specific, advanced ToM skills may be
influenced by broader cognitive processes like EFs (Leslie et al., 2005; Stone &
Gerrans, 2006). Clinical studies further emphasize that EFs may serve as predictors
of ToM performance (Baez et al., 2015; Németh et al., 2020) (Sabbagh et al., 2006;
Zelazo et al.,, 2002). EFs may underpin the development of sophisticated belief
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reasoning in children (Apperly et al., 2009). In differentiating between affective and
cognitive ToM, a pathway becomes evident (Huang et al., 2023). EF are connected to
both cognitive and affective facets of ToM through the process of emotion recognition.
In contrast, both Bottiroli et al. (2016) and Fischer et al. (2017) reported no significant
associations between affective ToM and EFs, though they did identify associations
within the cognitive ToM. Contrary to a study by Di Tella et al. (2020), which found no
association between either dimension of ToM and EFs. Accordingly, we cannot
ascertain whether findings in the presented studies of this dissertation are due to
impairments in ToM or due to impairments in EFs. For a more comprehensive
understanding of the relationship between ToM and EFs, future research should
explore these constructs across various age groups within the adult population.

Another limitation in the studies encompassing this dissertation is the absence
of a waiting list control group in Article 3. This absence hinders strong conclusions
regarding whether the reported changes in symptoms and cognitive ToM abilities were
directly attributable to the therapeutic intervention. Furthermore, it is unclear whether
the post-intervention cognitive ToM abilities of participants were comparable to those
of individuals on a treatment waiting list or HC. Nevertheless, for future studies,
comparing treatment data with individuals on treatment waiting lists would yield a more
comprehensive understanding of the treatment impact. Additionally, the studies,
lacking an experimental design, cannot be interpreted in terms of causality. Despite
the inability to interpret the causes of the findings, the studies are highly relevant for
ToM research in a naturalistic setting.

According to Quesque and Rossetti (2020), the fundamental components of
ToM encompass the representation of others' mental states and the ability to discern
these from one’s own. These two core elements are assessed using the MASC, a tool
consistently employed across all three studies presented in this dissertation. While
many other ToM assessment tools are criticized for lacking ecological validity, as
noted by Pabst et al. (2022), the MASC (Dziobek et al., 2006) stands out as both
ecologically valid and reliable (Benito-Ruiz et al., 2022; Fossati et al.,, 2018).
Nevertheless, to further ensure the understanding of the MASC’s measurements, it is
necessary that future investigations maintain the methodological rigor reflected in
Articles 1 and 2. Additionally, for robust validation of ToM research, it is essential that

future investigations undertake comparative analyses employing validated
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instruments, especially using both the MASC and the Faux Pas. Psychometric test
reliability and validity are core prerequisites to ensure consistency in research
outcomes and ensure a more profound understanding of social cognitive abilities.
Thus, the absence of a universally accepted gold-standard measure remains a crucial
gap in the field. Improvement of ToM assessment methods will also facilitate more
effective treatments and interventions for individuals with mental health disorders.

5.7 Conclusion

The relationship between ToM and diverse mental disorders has been
increasingly investigated (Cotter et al., 2018; McLaren et al., 2022). Cotter et al. (2018)
emphasized the role of social cognitive processes as transdiagnostic indicators across
various clinical presentations, underscoring their importance in discerning disease
progression, and treatment efficacy. This dissertation expanded this understanding for
the field of social cognition by providing data on the effects that influence ToM
assessment.

Across all three studies, the MASC assessment was used to measure ToM
performance, to assess affective and cognitive ToM. By differentiating between these
two facets of ToM within sizable clinical samples, the present studies not only enrich
our understanding of ToM assessment. To address existing inconsistencies in ToM
findings, the current dissertation aimed to investigate the impact of individual and
situational variables on ToM measurement through three empirical articles.

From a clinical perspective, assessing ToM in patients with mental disorders can
also support intervention strategies. A comprehensive understanding of ToM is crucial
to develop targeted and personalized interventions with regard to patients’ strengths
(Bosco et al.,, 2014). Evidence supports that integrative therapies can improve
treatment outcomes across various psychiatric disorders (Peyroux & Franck, 2014).
The findings of the studies in this dissertation emphasizes the role of ToM from a
clinical perspective and highlight the need for research on affective and cognitive ToM
in psychological and psychotherapeutic treatment of mental disorders. Finally, deficits
in ToM significantly impair individuals' social functioning, and have a negative impact
on interpersonal relationships, and social engagement (Wang et al.,, 2015).
Considering these implications, ToM is not only an essential element for social
functioning and skills but also for mental health and health-related quality of life
(Bodden et al., 2010).
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Appendix

Movie for the Assessment of Social Cognition (MASC)

Beschreibung

Naturalistisches, Video-basiertes Testverfahren zur Erfassung sozial-kognitiver
Denkfunktionen (vgl. Theory of Mind / Mentalizierung). Im MASC sehen sich die
Patienten ein 15 Minuten langes Video Uber vier Charaktere / Protagonisten, die
sich zu einem gemeinsamen Abendessen treffen, an. Das Video wird an 46
Zeitpunkten pausiert und es werden entsprechende Fragen bezlglich der Geflhle,
Gedanken und Absichten der verschiedenen Charaktere gestellt (Dziobek et al.,
2006).

Anleitung und Fragen

Sie sehen jetzt gleich einen ca. 15-mindtigen Film. Bitte schauen Sie aufmerksam

zu und versuchen Sie, sich in die handelnden Personen hinein zu versetzen.

Die Personen werden Ihnen jetzt kurz vorgestellt.

[Vorstellung d. vier Personen mit Bild: Sandra, Michael, Brigitte, Klaus]

Die vier Personen werden im Laufe des Filmes zusammentreffen und einen Abend

miteinander verbringen.

Der Film wird an einigen Stellen angehalten. Sehen Sie bitte aufmerksam zu und
beantworten Sie dann die eingeblendeten Fragen durch Wahlen einer der vier
Antwortmadglichkeiten. Bitte entscheiden Sie sich bei jeder Frage flir eine der vier
Méglichkeiten, auch wenn Sie der Meinung sind, dass die Antwort nur ,in etwa"
zutrifft.

Es geht bei den meisten Fragen um die ,geistigen Zustande" der Personen, also
Emotionen, Gedanken und Absichten. Wenn nach den geistigen Zustanden gefragt
wird, dann beziehen sich die Fragen immer genau auf den Moment, an dem der

Film stoppt.

Die Szenen konnen Sie sich nur einmal ansehen. Sind Sie bereit? Dann klicken Sie
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auf PLAY.

Beispielhafte Beschreibung von zwei Videoszenen

Beispiel-Szene 1:

Es |dutet an Sandra’s Haustir. Michael stattet Sandra eine Uberraschungsbesuch
ab. Michael begriBt Sandra Uberschwanglich und macht ihr Komplimente und
streift ihr dabei mit seiner Hand durch die Haare. Er sagt, dass sie toll aussieht

und ob sie wohl einen neuen Haarschnitt hat.

Testfrage: ,Was fuhlt Sandra?"

Antwortmadglichkeiten:

1. Ihre Haare sehen gar nicht so gut aus

2 Sie freut sich Uber das Kompliment

3. Sie ist witend, dass Michael sie so bedrangt

4 Sie flhlt sich geschmeichelt aber etwas tUberrumpelt

Beispiel-Szene 2

Sandra und Michael unterhalten sich Gber einen friheren gemeinsam verbrachten
Abend. Michael sagt, dass es ein toller Abend war und dass er damals ganz neue
Facetten von Sandra kennengelernt hat. Er streicht ihr dabei mit seinen Handen
Uber ihre Schultern und Arme. Sandra sagt, dass sie auch SpalB hatte und sie sich
besonders gefreut hat Michael’s Freund Klaus kenngelernt zu haben. Sandra fragt
ob er (Michael) und sein Freund (Klaus) nicht beide einmal zu ihr zum Essen
kommen wollen. Michael macht eine abschittelnde Bewegung und sagt, dass
Sandra doch lieber zuerst einmal mit ihm Squash spielen gehen soll und dass sie

danach Essen gehen kénnen.
Testfrage: Warum sagt Michael das?

Antwortmadglichkeiten:

1. Er will Sandra mit seinem guten Spiel beeindrucken
2 Er will sich mit Sandra alleine treffen

3. Er ist ein guter Squash-Spieler
4

Er geht lieber Squash spielen als zum Essen
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Auswertung / Skalierung

Zur Auswertung wird die Gesamtpunktezahl aller richtigen Theory of Mind
Antworten aufsummiert. Die anderen Antworten werden einer von 3 , Fehlerarten"

zugeordnet und entsprechende Skalen berechnet.

Gesamtpunktezahl Richtige ToM (c): z.B. Szene / Frage 1 = Antwort D
UberméBige ToM (+): z.B. Szene / Frage 1 = Antwort C

Geringere ToM (-): z.B. Szene / Frage 1 = Antwort B

Keine ToM (0): z.B. Szene / Frage 1 = Antwort A

AR W N =

AuBerdem gibt es Kontrollfragen die zu einer Kontrollskala aufsummiert werden.
Fragen: 13 (c¢), 33 (c), 38 (a), 46 (b), 47 (a), 48 (a)

In nachfolgender Tabelle finden sich pro Item und jeweiliger Antwort (a bis d) die

je zuzuordnenden Skalen.
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