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Abstract
Anxiety is a prevalent emotional response that arises in anticipation of perceived threats. Its
impact on cognitive functioning has been widely documented at both clinical and subclinical
levels. While less extensively explored, evidence for the association of anxiety with social
cognitive functioning, and specifically theory of mind (ToM), is emerging. However, specific
limitations in existing studies constrain our understanding of this association, warranting
further elucidation. The present study sought to explore the nature of this association further.
Using a quantitative methodology, the study assessed whether individual differences in
enduring predispositions to anxiety, trait anxiety (TA; low vs. high TA), and varying levels of
situation-specific anxiety, state anxiety (SA), impact performance on ToM measures in
healthy adults. 73 participants were administered a multidimensional anxiety assessment,
measures of cognitive and affective ToM, as well as measures of possible confounds.
Statistical analyses using independent samples t-tests revealed significant group differences
across TA groups. Specifically, individuals with high TA performed worse than those with
low TA on a cognitive ToM task. No group differences were observed on measures assessing
affective ToM. Additionally, correlational analyses indicated that SA was not significantly
associated with performance on any ToM measure. These findings highlight the importance
of considering the impact of anxiety symptoms on social cognitive functioning in clinical
practice, as well as the importance of distinguishing between anxiety dimensions and ToM
subcomponents in research. Further studies are recommended to clarify the mechanisms
underlying this association.

Key words: anxiety, trait, state, social cognition, theory of mind
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Introduction
Anxiety

Anxiety is a future-oriented emotion that arises in response to perceived threats and is
characterised by feelings of worry, apprehension, and unpleasantness (American Psychiatric
Association [APA], 2022; Baggio et al., 2023). Anxiety is among the most prevalent and
disabling psychiatric conditions globally (Vos et al., 2023). An estimated 4-5% of the global
population experiences anxiety disorders (Institute for Health Metrics and Evaluation
[IHME], 2024; WHO, 2022b), while around 5-6% of individuals experience subthreshold
anxiety, where symptoms may be significant but do not meet full diagnostic criteria (England
et al., 2022; Zhong et al., 2024).

Conceptually, anxiety can refer to both a stable, enduring predisposition to perceive
situations as threatening (trait anxiety), and a transient emotional reaction in response to
specific triggers (state anxiety; Baggio et al., 2023; Heeren et al., 2018). Contemporary
frameworks have increasingly favoured a dimensional view of anxiety, whereby symptoms
are considered to exist along a continuum of severity, as opposed to categorical distinctions
between the presence or absence of a disorder (Haslam et al., 2020). This allows the full
range of anxiety presentations, from adaptive to impairing, as well as their consequences, to
be acknowledged (Wilmer et al., 2021; Zhong et al., 2024).

Anxiety and cognition

An important consequence of anxiety is its impact on cognition, which has been
widely documented in the literature, both at clinical and subclinical levels (e.g., Eysenck &
Keane, 2020; Nyberg et al., 2021). Traditionally, research has focused on the impact of
anxiety on attentional control (e.g., Eysenck et al., 2023), working memory (e.g., Ward et al.,

2020), executive functions (e.g., Nyberg et al., 2021), and learning (e.g., Ting et al., 2022).



EXAMINING ANXIETY AND SOCIAL COGNITION

Recently, however, its association with social cognition has become the focus of a growing
body of research.
Social cognition

Social cognition refers to a set of higher-order cognitive functions that enable the
processing and interpretation of social information, thereby allowing individuals to respond
to and relate to others effectively (Adolphs, 1999; Henry et al., 2021). Several skills and
domains are encompassed within this construct, including theory of mind (ToM), affect
recognition, and empathy (Henry et al., 2015). Among these, ToM has emerged as a
cornerstone of social cognitive research due to its essential role in supporting fundamental
social functions (Frith & Frith, 2005; Thibaudeau et al., 2021).

ToM refers to the ability to make inferences about other people’s mental states, and
research has demonstrated the existence of two fundamental aspects of ToM: cognitive and
affective (Apperly, 2010; Shamay-Tsoory & Aharon-Peretz, 2007). Cognitive ToM (cToM)
relates to our ability to make attributions about people’s thoughts, beliefs, and intentions,
while affective ToM refers to the ability to make inferences about people’s feelings and
emotions (Campanella et al., 2022; Krause et al., 2012).

Associations between anxiety and ToM

ToM and broader social cognitive skills have been widely studied in the context of
various mental health conditions, including depression, schizophrenia, and autism. This is
because deficits in ToM and social cognition in these conditions are associated with
difficulties in social functioning and reduced participation in everyday activities, impacting
recovery and quality of life (Gur & Gur, 2016; Javed & Charles, 2018). Recently, research
has increasingly focused on the association between ToM and anxiety.

Whilst findings across studies vary, research has highlighted the presence of

associations between both trait and state anxiety and ToM. Most studies have explored ToM
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in the context of clinical populations, particularly social anxiety disorder (SAD). Here,
impairments on ToM tasks are often reported among individuals diagnosed with SAD when
compared to healthy controls (e.g., Alvi et al., 2022; Baez et al., 2023), although findings
have been noted to depend on task type. Impairments are more often reported on decoding
tasks, that is, tasks involving the interpretation of immediately observable cues, such as eye
gaze, to interpret others’ state of mind (e.g., Alvi et al., 2020; Maleki et al., 2020), and less
consistently on reasoning tasks that involve the integration of dynamic and multi-modal
contextual information (e.g., Ballespi et al., 2018; Washburn et al., 2016). Research relating
to ToM in other anxiety disorders, such as generalised anxiety disorder (GAD), is more
limited and inconsistent (e.g., Aydin et al., 2019; Zainal & Newman, 2018).

Despite the known impact of subclinical levels of anxiety on functioning, fewer
studies have explored this in the context of ToM. However, evidence in this area has started
to emerge. Indeed, studies have shown significant associations between self-reported anxiety
symptoms and performance on ToM tasks in people with multiple sclerosis (Genova et al.,
2020), and in healthy younger and older adults (Braley et al., 2023). This highlights the
importance of investigating the impact of subclinical anxiety on ToM in non-clinical
populations.

Rationale for the current study

Overall, existing findings suggest that both trait and state anxiety may impact ToM
abilities. However, despite growing evidence for this relationship, specific limitations in
existing studies constrain our understanding of this association. Firstly, the impact of distinct
anxiety symptom profiles (state and trait) on specific ToM abilities remains underexplored
(Chang & Engelmann, 2024). Most studies have not distinguished between cognitive and
affective ToM, failing to explicitly explore the differential impact of anxiety on these two

ToM subcomponents. However, the few studies that have distinguished between cognitive
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and affective ToM (such as Braley et al., 2023) suggest that anxiety might not always affect
these two subcomponents equally, highlighting the need for such distinction. Additionally,
commonly used tasks of ToM often lack ecological validity, potentially failing to capture the
complexity of real-world social interactions (Baez et al., 2023). Moreover, few studies
include confounding variables that may be relevant to the relationship under study (Alvi et
al., 2022).

The present study sought to address these gaps to more clearly delineate the nature of
this association. It employed a multidimensional anxiety assessment tool, the State-Trait
Inventory for Cognitive and Somatic Anxiety (STICSA; Ree et al., 2008), measuring both
state and trait anxiety. Furthermore, in addition to another well-established decoding measure
of ToM (Reading the Mind in the Eyes; Baron-Cohen et al., 2001a), the study also employed
an ecologically valid measure of social cognition, the Edinburgh Social Cognition Test
(ESCoT; Baksh et al., 2018), which assesses cognitive and affective ToM reasoning using the
same test, allowing more direct comparisons of these functions. Finally, the study collected
data on possible confounds, including vocabulary, perceptual reasoning, and autistic traits, to
assess whether these impacted the association under study.

Aim of the study

The aim of this study was to explore whether individual differences in trait anxiety
(high vs. low trait anxiety) and varying levels of state anxiety impact ToM performance in a
healthy adult population. A nuanced understanding of the nature of these associations was
hoped to be achieved by examining the impact of state and trait anxiety dimensions on
different aspects of ToM.

Overview of Chapters
The next chapter will provide a detailed review of literature relevant to this study.

This chapter will explore the phenomenon of anxiety and its impact on cognitive functioning
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before introducing the construct of social cognition, with a focus on ToM. The association
between anxiety and ToM will then be explored in more detail. The third chapter will outline
the methodology adopted to explore the aims of the study, including details relating to the
sample, data collection process, and data management and analysis procedures. The results
obtained from the data analyses will be presented in chapter four and then discussed within
the context of existing relevant literature in chapter five. Finally, chapter six will provide an
overview of findings before discussing the strengths and limitations of the study, the

implications of the study’s findings, and recommendations for future research.
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Literature Review

Introduction

This chapter provides an overview of the literature relevant to the examination of the
association between anxiety and social cognition, specifically theory of mind. The chapter
first explores the phenomenon of anxiety, providing a definition, epidemiology, and
conceptualisation. The second part of the chapter explores the construct of social cognition,
as well as its relevance within the field of mental health conditions. Finally, extant literature
investigating the association between anxiety and theory of mind is reviewed.
Anxiety

Anxiety is a basic and universal human emotion, characterised by feelings of
unpleasantness, worry, tension, and apprehension (Baggio et al., 2023; Saviola et al., 2020;
Zeidner, 2008). Widely studied across psychological literature, anxiety is a future-oriented
emotional state that involves a heightened state of vigilance (APA, 2022). It arises in
anticipation of an uncertain, potential danger or future situations that are perceived as
threatening (Gournay et al., 2011; Strongman, 1995).
Epidemiology

Anxiety is a pervasive phenomenon, recognised as one of the most prevalent and
disabling forms of psychopathology globally (Javaid et al., 2023), with recent studies
identifying it as a leading contributor to disability and disease burden worldwide (Vos et al.,
2023). Anxiety-related difficulties begin early in life; however, the mean age of onset tends to
differ based on anxiety disorder subtypes, ranging from adolescence to young adulthood (de
Lijster et al., 2017; Scholten et al., 2023). The course of anxiety disorders is variable, with
some individuals recovering rapidly following a single episode, especially with appropriate
treatment, while others experience persistent patterns of difficulties, characterised by chronic

symptoms or repeated cycles of remission and relapse (Hovenkamp-Hermelink et al., 2021).
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Considerable variability exists in prevalence figures across regions, potentially owing
to differential distribution of risk factors, such as low socioeconomic status and exposure to
trauma, as well as methodological variations in assessment and diagnosis (Hovenkamp-
Hermelink et al., 2021; Javaid et al., 2023). However, recent findings estimate that anxiety
disorders affect approximately 4-5% of the global population, amounting to around 300
million people (Javaid et al., 2023; WHO, 2022b). When considering subthreshold anxiety,
that is, symptoms that do not meet diagnostic criteria for a disorder, prevalence rates are
somewhat higher. In a recent meta-analysis, Zhong and colleagues (2024) compiled data from
45 studies, and estimated an overall prevalence rate of subthreshold anxiety of around 6%.
Recent local data indicate similar prevalence rates in the Maltese population. According to
the 2019 European Health Interview Survey, around 5% of the population reported
experiencing chronic anxiety at some point in their lifetime, with around 4% reporting
experiencing symptoms in the preceding 12 months (England et al., 2022). Consistent with
the global trend (WHO, 2017, 2022b), local prevalence rates (England et al., 2022) are higher
in females (6.1%) than in males (2.9%).

Conceptualising anxiety

Conceptual theories of anxiety can be traced back to Freud who, in his seminal works
(e.g., 1924; 1936), was the first to formally describe the anxious response, categorising it into
three forms: objective anxiety arising from real external threats, and neurotic and moral
anxiety rooted in internal, intrapsychic conflicts (Pretorius & Padmanabhanunni, 2023). Such
early theories of anxiety supported a mechanistic view of this phenomenon and defined it as a
unified construct (Zeidner, 2008). However, contemporary perspectives acknowledge its
multifaceted nature, resulting in multiple symptomatic manifestations (Carlucci et al., 2023).

The anxiety response encompasses an ensemble of cognitive/psychological,
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physiological/somatic, and behavioural responses (Pretorius & Padmanabhanunni, 2023;
Strongman, 1995).

The cognitive dimension of anxiety relates to individuals’ thought processes about
future events (Beck et al., 2005; Ree et al., 2008). Current theories emphasise the role of
aberrant cognitive appraisals in the aetiology and maintenance of anxious emotional
responses (Clark & Beck, 2010; Eysenck & Keane, 2020; Kaczkurkin & Foa, 2015),
highlighting that maladaptive cognitive processes can contribute to anxiety, particularly when
individuals overestimate the danger of a situation and underestimate their ability to cope with
it (Sarason, 1984; Zeidner, 2008). On the other hand, the somatic or physiological dimension
relates to the activation of the autonomic nervous system and the experience of physical
symptoms, such as increased heart rate (Ree et al., 2008; Saviola et al., 2020). These
physiological changes are driven by the release of adrenaline and other stress hormones,
which prepare the body for a fight-or-flight response (Gournay et al., 2011). Finally, the
behavioural dimension refers to the avoidance or escape behaviours people may engage in to
avoid situations perceived as threatening, to temporarily alleviate anxiety (Pretorius &
Padmanabhanunni, 2023).

Trait and state anxiety

In conceptualising anxiety, a distinction is made in the anxiety literature between state
and trait anxiety. State anxiety refers to a temporary and transient emotional response that is
triggered by specific stressors, threats, or adverse situations, which, however, dissipates once
the provoking circumstances subside or are resolved (Heeren et al., 2018). On the other hand,
trait anxiety refers to more stable and enduring differences in people’s predisposition to
experience anxious responses across different situations (Baggio et al., 2023). Trait anxiety,

therefore, refers to differences in people’s tendency to perceive situations as threatening and
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to experience intense, prolonged state anxiety in response to such situations (Eysenck, 1983;
Heeren et al., 2018; Spielberger et al., 1971).

The relationship between trait and state anxiety has been the subject of debate in the
literature. From a unidimensional perspective, as proposed by Spielberger’s seminal work on
the state-trait anxiety theory (1966, 1972), a direct association is assumed between the two,
with higher trait anxiety invariably resulting in higher state anxiety in threatening situations
(Saviola et al., 2020; Zeidner, 2008). However, other researchers have challenged this view,
proposing that both trait and state anxiety are multidimensional in nature (Pretorius &
Padmanabhanunni, 2023).

The multidimensional perspective postulates that state anxiety responses vary across
cognitive and autonomic/emotional dimensions. Trait anxiety, on the other hand, is posited to
comprise four main facets which are associated with specific situational stressors: social
evaluation threat, physical danger threat, ambiguous threat, and threat in innocuous situations
or daily routines (Endler et al., 1991; Leal et al., 2017). The multidimensional perspective
further explains that the extent to which individual differences in trait anxiety lead to
corresponding variations in state anxiety depends on how threatening a person perceives a
specific situation to be (Endler et al., 1976; Endler et al., 1991). It therefore acknowledges
that individuals may have vulnerabilities to specific threats, in response to which they will
tend to experience higher state anxiety (Leal et al., 2017; Pretorius & Padmanabhanunni,
2023).

Classifying anxiety

Another debate surrounding the concept of anxiety concerns its classification, which
can be approached from either a categorical or dimensional perspective (Kraemer, 2007;
Kraemer et al., 2004). Each approach to understanding individual differences in anxiety can

have meaningful implications for both practice and research (Haslam et al., 2020). The
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categorical perspective organises disorders into discrete categories based on established
criteria (Haslam et al., 2020; Kraemer et al., 2004), such as those outlined in the Diagnostic
and Statistical Manual of Mental Disorders (DSM-5-TR; APA, 2022) and the International
Classification of Diseases (ICD-11; WHO, 2022a; see Appendix A). Here, anxiety disorders
are seen as qualitatively distinct from subthreshold and normal levels of anxiety; individuals
either meet the criteria and have an anxiety disorder, or they do not (Endler & Kocovski,
2001). This affords clear-cut classifications that have traditionally been favoured for ease of
communication and decision-making, both in terms of clinical planning and public health
strategies (Bjelland et al., 2009).

However, researchers have also proposed a dimensional approach to categorising
anxiety, wherein symptoms are understood to present along a continuum of severity. This
ranges from low levels of anxiety, which may be adaptive, to more severe symptom levels
that may be impairing, and correspond to a disorder (Endler & Kocovski, 2001; Zhong et al.,
2024). Experts have increasingly highlighted that a dimensional approach to anxiety better
describes this phenomenon, in terms of both practice and research (Bjelland et al., 2009;
Haslam et al., 2020). It has been argued that by dichotomising the experience of anxiety, one
fails to acknowledge its full presentation and the variations in symptom intensity across both
clinical and community populations (Endler & Kocovski, 2001; Shear et al., 2007).

Adopting a dimensional approach may thus allow a more accurate understanding of
anxiety and, consequently, more tailored care based on symptom profile, helping to improve
clinical outcomes (Angst & Merikangas, 2001). Additionally, a categorical perspective can
overlook the clinically significant impacts of subthreshold symptom levels of anxiety
(Bjelland et al., 2009; Zhong et al., 2024), despite studies showing significant impairments in
functioning among people with subthreshold anxiety (e.g., Brown et al., 1998; Karsten et al.,

2013; Wilmer et al., 2021; Witlox et al., 2021). Hence, a dimensional approach to anxiety will
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be adopted in this study as it allows for a more accurate understanding of how variations in
anxiety symptom severity may relate to social cognitive functioning.
From adaptive to pathological

Exploring anxiety from a dimensional perspective allows us to view it as a continuum,
ranging from an adaptive response to a maladaptive or pathological state (Robinson et al.,
2013). From an evolutionary perspective, anxiety serves an important adaptive role, with
marked survival utility (Bateson et al., 2011). Anxiety can help induce motivation and, in
threatening or uncertain situations, it heightens individuals’ awareness, enabling them to
orient themselves towards and respond to imminent danger (Endler & Kocovski, 2001;
Saviola et al., 2020). This allows quick and effective detection of potential threats, facilitating
appropriate coping behaviours (Eysenck, 1992; Rachman, 2013).

However, as highlighted by both the World Health Organisation (WHO, 2022a) and
the American Psychiatric Association (2022), when anxiety becomes excessive or
disproportionate, it can become dysfunctional and pathological. Anxiety disorders, as
outlined in the DSM-5-TR (APA, 2022) and the ICD-11 (WHO, 2022a), include a range of
conditions, including generalised anxiety disorder, social anxiety disorder, and phobias.
These disorders differ in their triggers and manifestations but share common features of
chronic, excessive worry, which result in significant behavioural disturbance, consequent
distress, and impairment in daily functioning (APA, 2022; Craske et al., 2017; McKnight et
al., 2016; WHO, 2022a).

Research has consistently identified associations between anxiety and various aspects
of functioning, including occupational impairment (Gunnarsson et al., 2023), difficulties in
family (Olatunji et al., 2007) and intimate relations (Zaider et al., 2010), adverse health
effects (Tully et al., 2016), and, ultimately, a reduced quality of life (Hohls et al., 2021;

Ribeiro et al., 2020).
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Anxiety and cognition

As outlined above, anxiety can impact functioning at both clinical and subclinical
levels (Zhong et al., 2024). To better understand this phenomenon and its impacts, extensive
research has investigated its relationship with cognition (Eysenck & Keane, 2020; Nyberg et
al., 2021; Robinson et al., 2013). It is well documented that anxiety and intense stress trigger
a state of arousal that can suppress higher-order cognitive abilities (Fonagy & Bateman,
2019; Luyten et al., 2019). Traditionally, studies have focused on its association with
attentional control (Eysenck, 2010; Eysenck et al., 2023; Jaiswal et al., 2018), working
memory (Derakshan & Eysenck, 2010; Eysenck et al., 2005; Ward et al., 2020), executive
functions (Leshem, 2020; Nyberg et al., 2021; Park & Moghaddam, 2017), and learning
(Cavanagh et al., 2019; Ting et al., 2022).

Recent studies, however, have also started to examine its connection with social
cognition, particularly the association between anxiety and theory of mind (Braley et al.,
2023). This is crucial since anxiety conditions are characterised by significant impairments in
social functioning (APA, 2022; Surtees et al., 2024), and social interactions play a key role in
both maintaining mental health difficulties and supporting recovery (Bolis et al., 2023).
Therefore, understanding the connection between anxiety and social cognition could offer
valuable insights into the cognitive, emotional, and relational mechanisms underlying
anxiety, and help inform both prevention and intervention strategies (Chevalier et al., 2023).
Social cognition

Social interaction is a vital part of daily life, significantly influencing our functioning
and wellbeing (Ferguson, 2021). Among all social animals, humans engage in the most
sophisticated social interactions, involving complex social stimuli (Amodio & Frith, 2006;
Beaudoin & Beauchamp, 2020; Isernia et al., 2024). Unsurprisingly, therefore, we have

developed a set of specialised, higher-order cognitive abilities, collectively known as social
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cognition, that orchestrate our ability to perceive, interpret, and respond to nuanced and
dynamic stimuli relevant to social behaviour (Adolphs, 1999; Frith, 2008; Happé et al.,
2017).

Social cognition underlies our capacity to understand people’s actions and
motivations, as well as our ability to respond to others in flexible and effective ways (Henry
et al., 2021; Schurz et al., 2021). Social cognitive skills are therefore critical for our ability to
interact with others effectively and for our daily functioning (Henry et al., 2013). Indeed,
across the lifespan, effective social cognitive skills have been associated with favourable
outcomes in interpersonal relationships (Alvi et al., 2022; Gleason et al., 2009; Sened et al.,
2017). On the other hand, studies have shown that difficulties in processing social
information can result in deficits in interpersonal communication (Sasson et al., 2013),
decreased social participation (Okruszek et al., 2021; Sirois et al., 2017), increased loneliness
(Caputi et al., 2020; Koerber & Osterhaus, 2020), and maladaptive social behaviours
(Milders, 2019).

Social cognition is not a unitary construct, but rather a multifaceted phenomenon that
encompasses a vast set of abilities (Frith, 2008). These range from specific processes, such as
perceiving faces and joint attention, to more general and complex cognitive functions, such as
interpreting social information, reasoning, and making social inferences (Adolphs, 1999;
Beaudoin & Beauchamp, 2020; Schurz et al., 2021). Different domains of social cognition
have been identified, including theory of mind (ToM), emotion recognition, perspective
taking, understanding of social norms, and empathy (Beaz & Ibanez, 2014). These abilities
are supported by a distributed network of brain regions, known as the social brain network,
that work together to enable the processing of social information (Adolphs, 2009). Meta-
analytic studies (e.g., Arioli et al., 2021) and integrative reviews (e.g., Schurz et al., 2021),

have identified key regions like the amygdala, orbital frontal cortex, superior temporal sulcus
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(STS), temporoparietal junction (TPJ), medial prefrontal cortex (mPFC), and insula within
this network.

However, despite significant interest in social cognition and its neural and cognitive
underpinnings over the past few decades, the field lacks a universally accepted definition.
Researchers differ in their conceptualisation of the core components that constitute social
cognition and how they interrelate, resulting in the development of various organisational and
taxonomical models (Happé et al., 2017; Schurz et al., 2021).

Theory of mind

Despite this lack of consensus about the organisation and structure of social cognition,
ToM is recognised as a central ability across models, and it is one of the most extensively
studied domains in both clinical and non-clinical populations (Henry et al., 2015; Quesque &
Rossetti, 2020). Originally conceptualised by Premack and Woodruft (1978), ToM has been a
foundational construct in social cognitive research due to its critical role in enabling key
functional abilities (Frith & Frith, 2005; Thibaudeau et al., 2021). ToM refers to the ability to
infer the mental state of others, including their intentions, beliefs, feelings, and desires
(Apperly, 2010). When utilising this ability, individuals construct an understanding — a theory
— about the minds of others based on observed behaviours and contextual cues, which in turn
enables them to anticipate and predict others’ actions and behaviours effectively (Leslie et al.,
2004; Olderbak et al., 2015).

Neuropsychological and neuroanatomical research suggests that ToM is not a unitary
construct. Evidence from lesion studies (Campanella et al., 2022; Corradi-Dell’ Acqua et al.,
2020; Shamay-Tsoory & Aharon-Peretz, 2007), transcranial magnetic stimulation (TMS)
studies (Kalbe et al., 2010; Krause et al., 2012), and investigations involving different clinical
populations (Maurage et al., 2016; Shamay-Tsoory et al., 2007; Wang & Su, 2013), has

demonstrated that two, partly dissociable, components exist: cognitive and affective ToM.
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Cognitive ToM (cToM) refers to our ability to infer other people’s intentions, such as their
beliefs and thoughts, whereas affective ToM (aToM) refers to our ability to infer their
emotions (Shamay-Tsoory & Aharon-Peretz, 2007).

Studies have shown that while these two abilities share common neural correlates —
possibly due to a common need to infer mental states — they are each associated with their
own distinct neural networks (Kalbe et al., 2010; Ruitenberg et al., 2020; Sebastian et al.,
2012). Specifically, studies have shown that cToM processes are subtended by a neural
network involving the dorsolateral prefrontal cortex (dIPFC), while aToM engages a network
involving the ventromedial prefrontal cortex (vmPFC; Abu-Akel & Shamay-Tsoory, 2011;
Kalbe et al., 2010; Ruitenberg et al., 2020; Shamay-Tsoory & Aharon-Peretz, 2007).
Moreover, specific clinical populations have been found to have selective impairments in
either cognitive ToM (e.g., older adults, Wang & Su, 2013) or affective ToM (e.g., individuals
with schizophrenia, Shamay-Tsoory et al., 2007), underscoring the importance of exploring
both components of ToM in social cognitive research.

A further distinction is made between two different levels of processing within ToM:
decoding and reasoning (Tager-Flusberg, 2001). These two aspects of ToM are
interdependent and typically function together to support accurate judgments about the
mental state of others (Sabbagh, 2004). However, they rely on different types of social
information processing and have different cognitive demands. Decoding involves interpreting
cues that are immediately observable to understand others' emotions or intentions, for
example, facial expression or eye gaze (Samson, 2009). This process is relatively automatic
and relies on extracting information directly from the social environment (Zainal & Newman,
2018). Reasoning, on the other hand, involves the integration of dynamic and multi-modal
contextual information to predict others’ actions. Its effective implementation therefore

requires deliberate cognitive effort, memory, and abstract reasoning to understand complex
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emotions, intentions, and behaviours (Sabbagh, 2004; Zainal & Newman, 2018). Lesion and
electrophysiological data (Cao et al., 2012; Njomboro et al., 2008; Sabbagh et al, 2004)
support dissociable neural mechanisms for these two components, which, together, work to
enable nuanced social judgments (Sabbagh, 2004).
Social cognition and mental health conditions

Growing evidence highlights the role of social cognitive skills in mental health
conditions. While earlier studies focused primarily on other neurocognitive domains,
including executive functions and memory, recent research has established an important role
for social cognition in this field (Grady & Keightley, 2002; Gur & Gur, 2016). Its relevance
to mental health conditions is highlighted by its inclusion as a core neurocognitive domain in
DSM-5 (APA, 2013), and as a central construct in the Research Domain Criteria (RDoC), a
research framework approaching mental health conditions through basic dimensions of
functioning, such as cognition and behaviour, rather than symptoms (Gur & Gur, 2016;
Rossetto et al., 2020).

Studies have shown that different mental health conditions are marked by deficits in
social cognition (e.g., depression: Weightman et al., 2014; schizophrenia: Penn et al., 2008;
borderline personality disorder: Andreou et al., 2015; autism: Frith, 1994; posttraumatic stress
disorder: Couette et al., 2020). Additionally, these impairments contribute to symptom
maintenance (Washburn et al., 2016) and are an important determinant of functional
outcomes and recovery (Javed & Charles, 2018; Sasson et al., 2020). In schizophrenia,
studies found that social cognition was more strongly associated with community functioning
than other cognitive processes (e.g., processing speed and attention, Fett et al., 2011), and that
it mediated the relationship between cognitive and social functioning (Schmidt et al., 2011).

This has motivated increased research into the association between social cognition and
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mental health conditions, to elucidate psychopathological mechanisms and support
intervention (Derntl & Habel, 2011; Roelofs et al., 2017).

While social cognition has been extensively studied in conditions such as depression
and schizophrenia, fewer studies have focused on anxiety (Braley et al., 2023). As previously
highlighted, most of these studies have explored the social cognitive domain of ToM.
Therefore, the following review will specifically examine this domain within the context of
anxiety.

Associations between anxiety and ToM

In adults, research has identified associations between both trait anxiety (a
dispositional tendency towards anxiety, including symptoms and disorders) and state anxiety
(temporary emotional reactions, such as those induced by experimental manipulations; Ree et
al., 2008) and social cognition (Braley et al., 2023).

Trait anxiety

The majority of research has explored ToM in the context of clinical populations, with
studies predominantly finding that individuals with anxiety-related disorders generally
demonstrate poorer performance on measures of ToM compared to controls (Briscoe et al.,
2024; Chang & Engelmann, 2024; Surtees et al., 2024). Among these, significant focus has
been placed on social anxiety disorder (SAD), reflecting cognitive models that propose that
differences in interpreting mental states and social information — such as a tendency to
interpret ambiguous social cues as threatening — play a central role in maintaining SAD
(Clark, 2001; Ronchi, 2019). Results from recent systematic reviews and meta-analyses
highlight that, when compared to healthy controls, individuals with SAD demonstrate
impairments in making mental state inferences (Baez et al., 2023). Furthermore, higher
symptom severity is associated with greater levels of impairments (Alvi et al., 2022).

Findings also suggest that adults with social anxiety tend to ascribe more meaning and
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stronger emotions to other people’s feelings and thoughts (Hezel & McNally, 2014), and they
tend to be less accurate in perceiving positive and neutral stimuli (Alvi et al., 2022).

Most studies investigating ToM in individuals with social anxiety utilised the Reading
the Mind in the Eyes Task (RMET; Baron-Cohen et al., 2001a), a measure that assesses the
ability to decode mental states of others from static pictures depicting the eye region. Most
findings indicated significant impairments in SAD groups compared to healthy controls, with
SAD participants demonstrating reduced accuracy in mental state inferences (e.g., Alvi et al.,
2020; Hezel & McNally, 2014; Lyvers et al., 2019; Maleki et al., 2020; Tetik et al., 2022;
Washburn et al., 2016). However, other studies (e.g., Lenton-Brym et al., 2018; Pepper et al.,
2018) found no significant differences between SAD and control groups on the RMET. Fewer
studies employed the Movie for the Assessment of Social Cognition (MASC; Dziobek, 2006),
a more complex ToM measure in which participants answer multiple-choice questions,
interpreting the characters’ thoughts, feelings, and intentions after watching dynamic video-
based scenarios. Among these, only Buhlmann and colleagues (2015) identified significantly
poorer performance in SAD participants compared to controls, whereas other studies reported
no significant group differences (Ballespi et al., 2018; Hezel & McNally, 2014; Washburn et
al., 2016). Collectively, these findings suggest that individuals with SAD may exhibit greater
difficulty in decoding mental states from readily observable cues. However, variability across
studies exists, with different factors being posited to account for these discrepancies,
including differences in the ToM tasks employed and variations in sample characteristics.
Additionally, many studies failed to account for potentially confounding variables such as
age, sex, education level, and anxiety severity, limiting the interpretability of findings (Baez
et al., 2023).

The relationship between ToM and anxiety disorders beyond SAD remains

underexplored (Sloover et al., 2022). For example, research on ToM abilities in adults with
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generalised anxiety disorder (GAD) is sparse and yields inconclusive findings. For instance,
Aydn et al. (2019) found that individuals with GAD scored significantly lower on the RMET
compared to healthy controls. Conversely, Zainal and Newman (2018) reported no overall
differences between GAD and control groups on the RMET or the MASC. However, their
findings revealed a complex interaction between group (GAD vs. control) and state (worry
vs. relaxation). Specifically, worry induction in individuals with GAD enhanced accuracy in
overall reasoning and cognitive ToM, particularly for negative stimuli, relative to controls. In
contrast, when relaxed, controls outperformed the GAD group in affective ToM attributions
and ToM reasoning within positive contexts (Zainal & Newman, 2018).

Beyond categorical anxiety disorders, ToM differences have also been observed in
individuals with conditions characterised by elevated anxiety. For instance, adults with
obsessive-compulsive disorder and post-traumatic stress disorder have been found to show
ToM impairments relative to healthy control (Plana et al., 2014; Sloover et al., 2022; Surtees
et al., 2024). Furthermore, in a study investigating the link between social cognition and
various symptoms in individuals with multiple sclerosis (MS), researchers found a significant
association between higher self-reported anxiety symptoms and poorer performance on tasks
measuring ToM (Genova et al., 2020). This pattern emerged for both trait and state anxiety
and remained significant after controlling for cognitive ability, specifically processing speed
and attention. This suggests that the impact of anxiety on ToM was not simply a byproduct of
broader cognitive impairments but rather represented a distinct area of difficulty for
individuals experiencing anxiety (Genova et al., 2020).

Although subclinical anxiety has been shown to impact functioning (Bjelland et al.,
2009; Zhong et al., 2024), its impact on ToM has received less attention. Nonetheless, studies
are starting to address this gap. A recent study by Braley and colleagues (2023) examined the

relationship between anxiety symptoms and ToM in non-clinical samples, focusing on
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healthy young and older adults. Their findings revealed that anxiety differentially impacts
cognitive and affective ToM, and that age plays a moderating role in the connection between
anxiety and ToM. Among younger adults, an inverted-U shaped relationship emerged, where
moderate anxiety, which was still at subclinical levels, was linked to optimal cognitive ToM
performance. On the other hand, cognitive ToM was lowest at low and high anxiety levels.
Conversely, older adults showed a linear decline in cognitive ToM as anxiety increased. The
findings therefore highlight that the relationship between anxiety and ToM may vary across
symptom severity. Furthermore, anxiety did not significantly predict affective ToM,
highlighting that anxiety may differentially impact different aspects of ToM (Braley et al.,
2023).
State anxiety

Studies have also investigated the association between incidental, or state, anxiety and
ToM. For instance, Deuter and colleagues (2018) employed an experimental protocol
inducing heightened physiological arousal and found that increased skin conductance
responses to emotional stimuli predicted poorer performance on measures of emotional and
cognitive empathy, which are closely linked to ToM.

Similarly, Todd and colleagues (2015) explored the impact of incidental anxiety on
ToM, focusing on how it influences perspective-taking. In their study, participants were asked
to write about emotionally evocative experiences to induce feelings of anxiety, anger, disgust,
surprise, or a neutral state. Perspective-taking was assessed through perceptual tasks (e.g.,
adopting another person’s spatial viewpoint) and conceptual tasks (e.g., predicting how a
naive recipient might interpret ambiguous email messages based on the sender’s intentions).
The study revealed that participants experiencing anxiety were more likely to rely on their
own perspective and make inaccurate inferences compared to those experiencing anger,

disgust, or neutral emotions. These findings suggest that anxiety-specific effects, rather than
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negative emotional valence or heightened arousal alone, contribute to perspective-taking
difficulties (Todd et al., 2015).

In a second study, Todd and Simpson (2016) explored how incidental anxiety affects
the cognitive mechanisms underlying visual perspective-taking, specifically perspective
calculation and perspective selection. Using a task that involved judging the perspective of a
human avatar or a non-social object, the researchers found that anxiety impaired the
spontaneous calculation of another person's perspective. Intriguingly, the study highlighted
the social-specific nature of the effects of anxiety, as the impairment in perspective
calculation was only observed when the target was a human avatar, suggesting a specific
impact on the implicit processing of others' mental states (Todd & Simpson, 2016).
Proposed mechanisms underlying the association between anxiety and ToM

Diftferent potential mechanisms have been proposed to explain the association
between anxiety and ToM. One explanation is that anxiety impacts domain general processes
that may underlie efficient ToM attributions (Apperly & Butterfill, 2009). In this account,
executive functions, including working memory, inhibition, and cognitive flexibility, are
postulated to be recruited in ToM attributions to generate a model of the other individual’s
mental state to predict behaviour (Briscoe et al., 2024; Meinhardt-Injac et al., 2018; Wade et
al., 2018). Anxiety, however, can impair these functions (e.g., Eysenck et al., 2005; Eysenck,
2010; Eysenck et al., 2023; Nyberg et al., 2021; Park & Moghaddam, 2017), impacting ToM
performance (Shields et al., 2016; Surtees et al., 2024). Eysenck’s Attentional Control Theory
(ACT; Eysenck et al., 2007) provides a framework to elucidate this mechanism. The ACT
posits that anxiety increases cognitive load, resulting in a reallocation of processing resources
toward stimulus-driven processing, particularly stimuli that are perceived as threatening.
Consequently, this impairs the efficient functioning of goal-directed abilities, such as

executive functions, leaving fewer resources available for tasks that require sustained
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attention and mental effort, such as the complex reasoning processes needed for ToM
(Briscoe et al., 2024).

However, the findings by Todd and Simpson (2016) outlined above, suggest that the
impact of anxiety on ToM cannot be fully explained through deficits in domain-general
processes, such as executive functions. Anxiety’s egocentric impact on spatial perspective-
taking was specific to a human avatar, and did not affect performance on tasks involving non-
social avatars. Importantly, this social-specific impact persisted even when controlling for
anxiety’s potential influence on non-social mental rotation tasks (Surtees et al., 2013; Surtees
et al., 2024; Todd et al., 2015). This therefore suggests that anxiety’s influence on social
perspective attributions is distinct and not merely an extension of its effects on non-social
cognitive abilities (Surtees et al., 2024). Furthermore, while evidence is mixed, studies have
demonstrated that executive functions do not always predict ToM functions in non-clinical
samples (e.g., Di Tella et al., 2020).

Developing on the work by Todd and colleagues (Todd et al., 2015; Todd & Simpson,
2016), an uncertainty account was postulated (Surtees et al., 2024; Todd & Tamir, 2024).
Proponents posit that anxiety is inherently characterised by appraisals of uncertainty, which
can be aversive. This, in turn, may motivate individuals to reduce the uncertainty
(FeldmanHall & Shenhav, 2019; Surtees et al., 2024). In social situations, when inferring
others’ mental states (which can be a source of uncertainty), one way of reducing the
uncertainty could be by engaging in egocentric attributions, that is, projecting one’s own
(more certain) thoughts and feelings onto others (Todd et al., 2015). This may therefore result
in anxious individuals making inaccurate inferences about others’ perspectives and mental
states due to this egocentric bias, which is adopted to create a more predictable and
controllable social context (Surtees et al., 2024). Studies have identified that increased

incidental anxiety can result in increased egocentric bias (Todd et al., 2015; Todd & Simpson,
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2016). Notably, this effect is not solely due to the high arousal associated with anxiety, as
other high-arousal negative emotions, like disgust, do not necessarily lead to the same level
of egocentrism (Todd et al, 2015). A key factor, therefore, appears to be the uncertainty
component. This is further supported by evidence that surprise, a positive emotion involving
uncertainty, can also result in heightened egocentrism (Surtees et al., 2024; Todd et al., 2015).

While the mechanisms outlined above offer valuable insights into the anxiety-ToM
relationship, research in this field is still at its inception. The mechanisms discussed likely
interact and influence each other in complex ways (Surtees et al., 2024). Overall, however,
the reported findings point towards the anxiety-ToM relationship warranting exploration to
further elucidate the nature of this association.

Considerations about current research

Overall, the reviewed studies demonstrate that both trait and state anxiety may
influence ToM abilities, highlighting that individual differences in anxiety may differentially
impact different dimensions of ToM, including cognitive versus affective ToM, as well as
decoding versus reasoning abilities. However, specific limitations were identified in extant
studies. The impact of distinct anxiety symptom profiles on distinct ToM abilities remains
underexplored (Chang & Engelmann, 2024). Understanding these nuances could provide
valuable insights into the mechanisms linking anxiety and ToM (Alvi et al., 2022).

Studies have often failed to fully capture the construct of ToM. At present, only a few
studies have explicitly examined the differential impact of anxiety on cognitive and affective
ToM. Furthermore, in studies where this has been explored, the cognitive and affective
components have been measured using different tasks that employ different stimuli, which
may differ in task complexity thus complicating direct comparisons (Cuerva et al., 2001;
Henry et al., 2013). Additionally, many of the employed tests were developed before ToM

was understood as a multidimensional construct, resulting in unclear distinctions between
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cognitive and affective ToM. This underscores the need to reliably evaluate both cognitive
and affective ToM employing the same measure to enhance the consistency and
interpretability of findings. Furthermore, many of the employed assessments lack ecological
validity, as they often rely on tasks that fail to replicate the complexity of real-world social
interactions. Incorporating more ecologically valid tasks could therefore improve the
applicability of research findings to everyday social functioning (Baez et al., 2023; Braley et
al., 2023).

The review of available studies also highlighted the lack of inclusion of confounding
variables in the analysis which may be relevant to the relationship under study. Indeed,
research has shown that factors, such as vocabulary skills, perceptual reasoning abilities, and
the presence of autistic traits, can affect performance on social cognition tests (Baker et al.,
2014; Bertrams & Schlegel, 2020; Charlton et al., 2009; Poljac et al., 2012). The inclusion of
relevant covariates may help better clarify the nature of this relationship (Alvi et al., 2022).
Conclusion

Overall, extant findings have provided some evidence for a negative association
between anxiety and ToM. Specific mechanisms have also been proposed to explain this
relationship; however, the review highlighted the presence of variability in findings. Specific
limitations have been identified in existing studies that may limit our understanding of this
association. A clearer delineation of this is therefore warranted. Adopting a more nuanced
approach in understanding the impact of anxiety on ToM may provide useful insight into the
association. The current study aims to explore the impact of different anxiety symptom
profiles across state and trait anxiety across different dimensions of ToM. Furthermore, the
use of an ecologically valid measure of ToM that was specifically developed to measure
cognitive and affective ToM reasoning using the same stimuli hopes to provide clearer

elucidation of this association, with enhanced understanding of how it might translate to real-
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world functioning. The inclusion of a decoding task of ToM, as well as measures of known

covariates, aims to allow a clearer exploration of this association.
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Methodology
Introduction

This chapter outlines the methodology adopted in the current study. It first presents
the aims of the study, the rationale for the selected methodology, and the study’s theoretical
framework. A detailed description of the sample is then provided, including the participants’
characteristics and the criteria for inclusion in the study. The sampling method and
recruitment process are outlined, followed by a review of the data collection tools. The
chapter concludes with an explanation of the procedural steps for data collection and an
overview of the statistical analyses employed to analyse data and explore the research
questions.

The aims of the study and rationale for the quantitative approach

The aims of the current study were twofold. First, it sought to explore whether
participants with high trait anxiety performed differently from those with low trait anxiety on
measures of ToM. Second, it sought to evaluate whether varying levels of state anxiety
impacted ToM performance. A quantitative approach was adopted to systematically collect,
measure, and analyse data to address these aims.

Quantitative research is concerned with the identification and analysis of relationships
between variables (Creswell & Creswell, 2023; Leavy, 2022), hence aligning with the aims of
the current research. Through the operationalisation, measurement, and quantification of
variables, underlying associations can be explored by adopting a hypothetico-deductive
approach to data analysis. This allows the testing of formulated hypotheses through the
statistical analysis of patterns and relationships within the data (Coolican, 2024; Leavy,
2022). Hence, a quantitative approach allowed the researcher to effectively explore the

phenomenon under study.
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Theoretical framework

Quantitative research emerged from a positivist philosophy, which assumes that a
single, objective reality exists, independent of the research process, and that this reality can
be accurately identified, measured, and understood. The positivist worldview holds that
through the scientific method, and thus systematic observation and measurement, claims
about reality, including the laws underlying the social world, can be made and tested (Leavy,
2022; Park et al., 2020). Central to this worldview is the assumption that separation exists
between the researcher and participants, and that the researcher holds a position of objectivity
(Park et al., 2020). As such, researchers aim to remain detached and eliminate bias in their
observations by maintaining a neutral stance, adopting objective data collection practices, and
adhering to strict protocols (Creswell & Creswell, 2023).

Contemporary quantitative research in social science, however, adopts a post-
positivist worldview. This paradigm challenges the notion that truth and reality can be
completely understood, particularly in the context of human behaviour (Coolican, 2024;
Guyon et al., 2018). Hence, claims of probability rather than certainty are made (Creswell &
Creswell, 2023). Post-positivism acknowledges that limitations exist in achieving objectivity,
and while these limitations may be minimised through rigorous methods, the researcher’s
values and perspectives may still exert influence (Leavy, 2022). The present study aligns with
this post-positivist stance. It recognises the complexities of human behaviour and
acknowledges the challenges of achieving absolute objectivity, while valuing rigorous
methodologies and probabilistic reasoning as integral for generating reliable insights.
Participants

A total of 73 (20-63 years, M = 32.93, SD = 9.537) participants were recruited to the
study. The recruited sample was deemed to provide sufficient statistical power to address the

study's research questions. In the existent literature, the effect sizes for the relationships under
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investigation vary across different studies, hence a medium effect size was considered as a
guide in determining the required sample size. According to Cohen (1992), to detect a
medium effect size, with power = 0.80 and a = 0.05, a sample of 67 would be required for
correlations and 64 for mean differences.

Participants were recruited using convenience sampling. This is a non-probabilistic
sampling method in which all members of the population who fit the inclusion criteria, and
who are available and willing to participate in the study, are included in the sample (Jager et
al., 2017). Given the time-constrained nature of the study, this method allowed the researcher
to recruit a large sample with relatively few logistical constraints (Bornstein et al., 2013).
Participants were recruited from the general public through social media advertisements and
through referrals from acquaintances. All participants met the following inclusion criteria:

o Participants were required to be between the ages of 18 and 64. A cognitive screen was
not administered to exclude cognitive impairments, therefore, the upper age limit was set
at 64 due to the increased prevalence of cognitive decline beyond this age (Manly et al.,
2022; Overton et al., 2019).

o Participants were required to meet the criteria necessary for effective test completion,
including good command of the English language, adequate literacy, corrected-to-normal
vision and hearing, and normal colour vision.

o Participants were required to have no known history of alcohol or substance abuse, or
head injury that resulted in a loss of consciousness, as such history could alter cognitive
functioning and affect (Ramey & Regier, 2018; McDonald & Genova, 2021).

o Participants were also required to have no known diagnosis of a neurodevelopmental
condition, and no medical or neurological condition that could impact cognitive

functioning or affect. This was important to minimise confounding factors and ensure
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that observed effects were associated with individual differences in anxiety (Herrington
etal., 2016)
Ethical considerations

A research ethics application form was completed. This helped the researcher
consider potential ethical issues and implement safeguards to ensure the ethicality of the
study and to protect the rights and well-being of participants (Adu & Miles, 2024; Leavy,
2022). Given that a normative population was employed for the study, no ethical approval
was necessary, however, the form was submitted to the Social Wellbeing Faculty Research
Ethics Committee (FREC) for records, and acknowledgement of this was received on the 21st
of May 2025 (Appendix B).

Each participant in the study received an information sheet prior to their enrolment in
the study. This outlined the purpose of the study and the nature of their participation.
Participants were also informed that participation was voluntary, that they could stop
participation at any time without explanation and without incurring any penalty, and that they
had the right to ask for their data to be withdrawn. Participants were encouraged to ask
questions and seek clarification about the contents of the information sheet. Individuals who
agreed to participate provided their informed consent by signing a consent form prior to the
commencement of data collection. The forms (see Appendix C) also highlighted that the
information collected would be kept strictly confidential.

Physical data collected (such as paper documents) were stored securely in a locked
environment, and all electronic data were stored on a password-protected computer. Only the
researcher and supervisors had access to this information. To further ensure confidentiality,
participants were assigned unique codes that were used in place of their names on all data

records. These codes were linked to consent forms, which were stored securely and
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separately from the data. This ensured confidentiality while still allowing the researcher to
identify the data if a participant decided to withdraw from the study after data collection.

Finally, while the study was not anticipated to generate any risk for the participants,
they were informed of their right to not answer questions and to withdraw from the study
without the need for justification. Furthermore, a debrief form was provided to each
participant at the end of the session (Appendix D). This outlined free mental health services
participants could access, in the unlikely event that participation in the study elicited any
distress.

Study design and procedure

The current study adopted a cross-sectional design in which data were collected from
participants at a single point in time. The study was non-experimental, in that the researcher
aimed to observe relationships between variables, without imposing any experimental
manipulations or interventions (Coolican, 2024). This approach provided a snapshot of the
variables of interest, allowing for the examination of associations between anxiety and social
cognition as they coexist within the defined population.

Following recruitment, the researcher and each participant coordinated a mutually
convenient time and place for the study session. Participants were tested individually in a
quiet environment, where distractors were kept to a minimum. Each session lasted between
45 and 90 minutes, depending on the time taken by each participant to complete the tasks
administered by the researcher. During the session, participants completed a data collection
protocol, which is outlined below.

Data collection measures and materials

Demographic information about each participant, including age, sex, years of

education, education level, and years of full-time employment, was recorded at the start of

each session. Collecting these details was important to evaluate whether these variables might
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have potentially confounded the relationship between anxiety and ToM (Baez et al., 2023).
Each participant then completed a battery of assessments, measuring the primary variables
under study, that is, anxiety and ToM, as well as potential confounds, namely, verbal ability,
perceptual reasoning, and autistic traits.

STICSA.

The State-Trait Inventory for Cognitive and Somatic Anxiety (STICSA; Ree et al.,
2008) is a 42-item self-report questionnaire that measures anxiety dimensionally. It is
composed of two independent 21-item scales; the STICSA-Trait, which measures trait
anxiety and explores the respondent’s general tendency to experience anxiety, and STICSA-
State, which measures state anxiety and asks respondents to rate how they feel at the moment.
Each scale is composed of 10 items measuring cognitive symptoms of anxiety, and 11 items
measuring somatic symptoms of anxiety. Cognitive items include statements about intrusive
thoughts or predicting misfortune, while somatic items focus on physiological symptoms,
such as experiencing dizziness and increased heart rate.

Administration of the STICSA requires participants to complete both the state and
trait scales. The STICSA-Trait asks participants to specify how often a statement is true of
them in general, using a 4-point Likert scale to rate items. The response options for this scale
include “Almost never”, “Occasionally”, “Often” and “Almost always”. On the other hand,
the STICSA-State asks participants to rate how they feel at the moment of assessment. Again,
a 4-point Likert scale is used to rate items, and response options include “Not at all”, “A
little”, “Moderately” and “Very much so”. Scores for individual items range from 1 (“Almost
never”’/“Not at all”) to 4 (“Almost always”/“Very much so0”). The STICSA is then scored by
summing the ratings; higher scores on the STICSA indicate higher levels of anxiety. Each
scale can be scored to produce a total scale score (State-Total, Trait-Total), with scores

ranging from 21-84.
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One of the study’s aims was to explore whether participants with high trait anxiety
performed differently from those with low trait anxiety on measures of ToM. To address this,
participants were divided into two groups based on their Trait-Total score: High Trait
Anxiety group and Low Trait Anxiety group. A cut-off of 40 was used, with scores below
this indicating Low Trait Anxiety and scores above 40 indicating High Trait Anxiety. This
cut-off was chosen in accordance with findings that suggest that a score of 40 is sensitive in
screening for the possible presence of anxiety disorders (sensitivity .80, specificity .67; Van
Dam et al., 2013). On the other hand, SA was treated as a continuous variable, in recognition
of its transient and variable nature, and because not much variability was noted across scores
in the sample.

The STICSA was selected owing to its dimensional approach to anxiety. This allowed
the researcher to explore whether individual differences in anxiety symptoms are associated
with performance on ToM measures. Additionally, its multidimensional approach and
distinction between state and trait anxiety, allowed a more comprehensive exploration of the
relationship under study (Barros et al., 2022; Tindall et al., 2021). Furthermore, the STICSA
was designed to better discriminate between anxiety and depression symptoms through the
inclusion of symptoms unique to anxiety (e.g., physiological arousal), and the exclusion of
non-specific symptoms or those more closely related to depression (Balsamo et al., 2015;
Gros et al., 2007; Ree et al., 2008). This is an advantage over other measures of anxiety, such
as the State-Trait Anxiety Inventory (STAI), which has been criticised for its association with
measures of depression (Gros et al., 2007). Hence, in an effort to reduce confounds, the
STICSA was selected. Authorisation to use the STICSA was obtained from one of the
measure’s authors (Appendix E).

Psychometric properties. Research has reported good to excellent internal

consistency for both scales of the STICSA. Cronbach's alpha coefficients have ranged from



EXAMINING ANXIETY AND SOCIAL COGNITION 33

.74 to .95 for the state scale and .75 to .95 for the trait scale across different samples,
including students and adults (Barros et al., 2022; Carlucci et al., 2018; Gros et al. 2010).
Test-retest reliability for the STICSA-Trait scale has been reported to be adequate, with
correlations ranging from .60 to .66 over a 7-week period (Gros et al. 2007). However, test-
retest reliability for the STICSA-State scale was reported to be lower, ranging from .49 to
.31. However, given the nature of the variable being measured, this is to be expected since
state anxiety is susceptible to change over time (Lancaster et al., 2015). This highlights its
sensitivity to changes in anxiety levels across situations (Gros et al. 2007; Ree et al., 2008).
Finally, the STICSA demonstrates good convergent validity with other measures of anxiety,
including the STAI and the DASS, with correlations generally being in the moderate to high
range (Barros et al., 2022; Carlucci et al., 2018; Tindall et al., 2021).

The Edinburgh Social Cognition Test

The Edinburgh Social Cognition Test (ESCoT; Baksh et al., 2018) served as the
primary measure of cognitive and affective ToM. The ESCoT is an animation-based task that
assesses four domains of social cognition within the same test: cognitive and affective ToM,
and interpersonal and intrapersonal understanding of social norms. Authorisation to use the
ESCoT was obtained from one of the measure’s authors (refer to Appendix F).

During this task, participants are shown a series of short animations on a laptop screen
depicting social interactions. Participants complete one practice animation, followed by ten
additional animations. At the end of each animation, participants are asked a series of
scenario-specific questions while a storyboard showing four pictures relating to the animation
remains visible on screen (Figure 1).

The questions asked (Table 1) assess participants’ comprehension of the story and
social cognitive abilities, namely cognitive ToM, affective ToM, interpersonal UNS, and

intrapersonal USN. For the purpose of this study, only data from the ToM components were



EXAMINING ANXIETY AND SOCIAL COGNITION 34

collected and analysed. Participants’ answers are scored on a 0—-3-point scale, based on the
relevance and quality of the responses (Appendix G). A single prompt is provided per
question if the participant’s response lacks essential information. Each component has a
maximum possible score of 30 points.

This task was selected as a reasoning task of ToM because it allows the assessment of
cognitive and affective ToM within the same task, using the same stimuli, which allows for
direct comparison of performance across ToM domains in relation to individual differences in
anxiety, without concerns relating to possible variations in task difficulty (Poveda et al.,
2022). Furthermore, the animations provide rich visual cues that closely mirror real-life
scenarios, making the test more ecologically valid by offering a more authentic context for

assessing social cognitive abilities, thereby leading to more meaningful assessment (Baksh et

al., 2018).
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Figure 1. Example ESCoT Scenario reproduced from Baksh et al. (2018)
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Table 1.

Example ESCoT questions

ESCoT Measure Question

Comprehension Can you tell me what's happening in this story, starting with the

first picture and finishing with the last picture?

Cognitive ToM What is the elderly lady thinking?

Affective ToM How does the elderly lady feel at the end of the animation?

Note: Questions have been reproduced from Baksh et al. (2018)

Psychometric properties. Research has demonstrated that the ESCoT is a sensitive
measure of social cognition, showing convergent validity with traditional tests of social
cognition (Baksh et al., 2021; Poveda et al., 2022). Studies have also demonstrated its
sensitivity to detect difficulties in social cognition in both healthy (Baksh et al., 2018; Baksh
et al., 2020) and clinical adult populations (Baksh et al., 2021; Baksh et al., 2024; Poveda et
al., 2022). Its reliability was also established through intraclass correlation, demonstrating a
high consistency of .90, indicating strong inter-rater reliability. The internal consistency of
the ESCoT was also evaluated by calculating Guttman’s Lambda 4 reliability, yielding a
coefficient of .70, which is considered acceptable (Baksh et al., 2018).

Reading the Mind in the Tyes Task

The Reading the Mind in the Eyes Task (RMET; Baron-Cohen et al., 2001a) is a well-
established test of ToM, which assesses the ability to understand the mental states of others.
Participants are presented with 37 photographs (one practice) on a screen, showing only the
eye region of various human faces. Participants must then choose which one out of four

presented adjectives (one target, three foils) best describes the individual’s mental state



EXAMINING ANXIETY AND SOCIAL COGNITION 36

(Figure 2). Before testing, participants are provided with a list of definitions of the adjectives,
to ensure they understand the meaning of each word. No time limit is imposed on
participants, and each correct answer is scored 1, with a total maximum score of 36. Higher
scores represent a better performance.

This test was selected as a decoding task of ToM and to allow comparison to previous
research, owing to its widespread use across social cognitive research in general, and more
specifically as a measure of ToM in studies exploring the association between anxiety and
ToM. It was further hoped that examining individual differences in performance across
ESCoT and RMET would provide valuable insights into the nature of the association between

ToM and anxiety.

jealous panicked

arrogant hateful

Figure 2. Example RMET photo depicting the ocular region with corresponding choice

adjectives

Psychometric properties. Measures of internal consistency and test—retest reliability
were not evaluated and published in the original publication (Baron-Cohen et al., 2001a).

Subsequent studies, however, have generally reported acceptable test—retest reliability (e.g.,
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Fernandez-Abascal et al., 2013; Khorashad et al., 2015; Prevost et al., 2014; Vellante et al.,
2013; Yildirim, 2011). There is limited evidence for its internal consistency, with
considerable variation being reported; some studies reporting high levels, for example,
o.=.78 in Kuczynski et al. (2020), while others report poor levels (e.g., « =.371, Khorashad
et al., 2015), putting into question the reliability of the test. Different reasons have been
proposed for the low internal consistency, including differences in the commonness of
responses, and variations in the stimuli presented. Furthermore, while the RMET was posited
to measure a single construct, factor studies have failed to support a unidimensional, single-
factor solution (Olderbak et al., 2015). Mixed findings have also been reported with regards
to convergent validity. Some studies have shown convergent validity with other measures of
ToM, such as the Faux Pas and the Strange Stories test (e.g., Torralva et al., 2009), whereas
others have found no correlation (e.g., Duval et al., 2011). Despite this, the RMET allows the
differentiation between groups assumed to differ in their ToM abilities, such as individuals
with or without autism (e.g., Baron-Cohen et al., 1997). Finally, the RMET has been shown
to correlate with measures of vocabulary, suggesting that performance on this test may
depend on one’s vocabulary knowledge (Olderbak et al., 2015).

Matrix Reasoning subtest from the Wechsler Adult Intelligence Scale - fourth edition
(Wechsler, 2008a)

The Matrix Reasoning (MR) subtest was administered as a measure of perceptual
reasoning ability (Weiss et al., 2010). During this task, participants are shown incomplete 2x2
matrices or series items and are asked to select a response from five options in order to
complete the matrix or series (Wechsler, 2008a). Participants provide their response either by
pointing to or stating the number of the selected response option. Completion of the task
requires the identification of underlying rules or relationships. As the test progresses, item

difficulty increases. The task comprises 26 test items, preceded by 2 sample teaching items.
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The task is not timed, but a prompt is administered (‘Do you have an answer?’) after 30
seconds if no response has been generated. Each correct response is allocated a score of 1,
whereas a score of 0 is given if the participant gives an incorrect response or if they do not
provide a response. The task is discontinued after 3 consecutive incorrect responses. A
maximum total raw score of 26 can be obtained, which is then converted to a scaled score
based on the participant’s age (Wechsler, 2008a).

Psychometric properties. The normative data in the WAIS-IV technical and
interpretive manual (Wechsler, 2008b) provides support for the use of its scores in informing
clinical judgments about an individual’s intellectual abilities (Benson et al., 2010). In the
manual, internal reliability is reported to be generally high to excellent for most subtests
across different age groups, with average reliability typically exceeding .81. This is
substantiated by other research, which also indicates high internal reliability coefficients. For
example, Gignac and Watkins (2013) report high to very high coefficients for the majority of
scores. The technical manual further notes strong test-retest reliability, most exceeding r =
.80, and excellent inter-rater reliability across subtests, with .98 to .99 coefficients being
reported across subtests (Wechsler, 2008b).

When considering MR specifically, the developers reported adequate test-retest
reliability for the MR subtest, with an average stability coefficient across all ages of .74.
Internal consistency across age groups was adequate-to-excellent, ranging from .86 to .92,
with an average coefficient of .90 (Wechsler, 2008b).

Vocabulary subtest from the Wechsler Adult Intelligence Scale - fourth edition (Wechsler,
2008a)

The Vocabulary (VC) subtest was administered as a measure of verbal ability (Weiss
et al., 2010). During this subtest, participants are asked to define words that are presented to

them visually, as well as orally. Responses are recorded verbatim on the record form, and
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scored 2, 1 or 0 points according to the sample responses provided in the manual and the
general scoring principles. If a participant’s response is unclear or too vague, or if it is
followed by a (Q) in the sample responses, a non-leading follow-up question is asked, such as
“What do you mean?”, to seek further clarification. The test is discontinued following 3
consecutive scores of 0. A maximum total raw score of 57 can be obtained, which is then
converted to a scaled score based on the participant’s age (Wechsler, 2008).

Psychometric properties. The technical manual of the WAIS-IV reports good test-
retest reliability for VC, with an average stability coefficient of .89 across all ages. Special
interscorer agreement studies were conducted for subtests that require more judgment in
scoring, such as VC, in addition to the overall WAIS-IV inter-rater reliability studies.
Findings indicate excellent interscorer reliability, at .97, for the VC subtest (Wechsler,
2008Db).

AQ10

The 10-item Autism-Spectrum Quotient (AQ10; Allison et al., 2012) was
administered as a measure of autism traits. The AQ-10 is a self-report questionnaire,
developed as an abbreviated version of the Autism-Spectrum Quotient questionnaire (AQ);
Baron-Cohen et al. 2001b). It consists of 10 statements, and participants are asked to indicate
how much they agree with the statement using a four-point Likert scale with the following
options: ‘Definitely Agree’, ‘Slightly Agree’, ‘Definitely Disagree’, ‘Slightly Disagree’. A
maximum of 1 point can be scored for each question. Items 1, 7, 8, and 10 are scored 1 point
if participants mark ‘Definitely Agree’ or ‘Slightly Agree’. Items 2, 3, 4, 5, 6, and 9 are
scored 1 point if participants mark ‘Definitely Disagree’ or ‘Slightly Disagree’. Higher scores
represent a higher number of autism traits.

Psychometric properties. The authors of the AQ10 determined that, using a cut-off

point of 6, the measure demonstrated a sensitivity of .88, specificity of .91, and a positive
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predictive value of .85, making it an adequate screener for ASD (Allison et al., 2012). Using
ROC analysis, Booth and colleagues (2013) further confirmed similar performance regarding
sensitivity and specificity for the AQ-10 and the AQ in discriminating people with and
without an ASD diagnosis.
Methods of statistical analyses

Data were prepared, ensuring that they were accurate and complete. They were then
analysed using IBM’s Statistical Package for the Social Sciences (SPSS) software version
29.0.0. The data were checked for outliers, and tests were run to determine whether the
assumptions for the use of parametric tests were met, specifically, assessing the normality of
distribution. For variables demonstrating a normal distribution, parametric tests were
employed. On the other hand, for those violating the normality assumption, co-current
parametric and non-parametric tests were run. Details and rationales for analyses used are
presented in the results section. As outlined, the study sought to assess whether associations
exist between measures of ToM and anxiety. Based on the aims of the study and this
theoretical position, the following hypotheses were generated and tested:

H1: Participants with high trait anxiety perform differently from those with low trait

anxiety on measures of ToM
H2: There is an association between severity of state anxiety and performance on
ToM measures

Statistical analyses were guided by the formulation of a null hypothesis, which posits
that no relationship exists between the variables under investigation. Significance testing
procedures were then employed, and if the p-value exceeded the 0.05 level of significance (p
>.05), the null hypothesis was retained. Alternatively, a p-value smaller than the 0.05 level

of significance (p < .05) supported the alternate hypothesis.
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Table 2.

Overview of statistical tests used for data analysis

Statistical Test Purpose

Independent samples t-tests To assess group differences in ToM performance

Pearson’s Correlation, To examine the association between levels of state anxiety
Spearman’s Correlation and measures of ToM
Multiple regression To identify the best predictor(s) of differences in cTOM
analysis across trait anxiety levels

Conclusion

This chapter delineated the aims of the study and provided a comprehensive account
of the methodology employed to address these objectives. The procedures for data collection
were outlined, alongside a description of participant characteristics and the sampling methods
utilised. Furthermore, the study's hypotheses were articulated, and the statistical analyses
employed to test these hypotheses were discussed. The subsequent chapter will present a

detailed account of the results derived from these statistical analyses.
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Results

Introduction

The aim of this study was to examine explore whether group differences in trait
anxiety and varying levels of state anxiety are associated with performance on ToM
measures. This chapter presents the results obtained through the statistical analyses of data,
which aimed to elucidate the nature of the association between dimensions of anxiety and
ToM. The first part of this chapter describes the preliminary analyses of data, which included
checking the data for outliers and missing values, as well as the assessment of the
assumptions of normality and homogeneity of variance for the use of parametric testing.
Descriptive statistics and an overview of the sample’s demographic characteristics are also
provided. The chapter continues by presenting the findings obtained from the statistical
analyses to test the study’s hypotheses. Specifically, it details the results obtained from the
independent samples t-tests examining group differences in ToM performance across low and
high TA groups, along with multiple regression analyses aimed at identifying predictors of
ToM. Correlational analyses exploring the association between state anxiety and ToM are
also discussed.
Preliminary analysis
Checking of data for missing values and outliers

Data were visually examined using boxplots to ensure that all variable scores fell
within their expected ranges, confirming the absence of any data entry errors. Additionally,
careful inspection of the dataset verified that there were no missing values, and that all
demographic information and scores for the different variables intended for analysis had been
recorded for each participant. Therefore, data from the entire sample were included in

subsequent statistical analyses.
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The data were also inspected for outliers, or scores that are extreme and that deviate
significantly from the majority of data points (André, 2022; Karch et al., 2023; Leys et al.,
2019). Detection of outliers is important when making inferences about populations, as many
statistical analyses involve the calculation and comparisons of means, which are sensitive to
extreme values. Outliers can skew the mean and amplify the standard deviation, affecting
statistical analyses and leading to potentially misleading conclusions about the relationships
between variables (Leys et al., 2019; Rotello et al., 2025). This can result in false
identification of the existence of effects (Type I errors) or the obscuring of real effects (Type
IT errors; Aguinis et al., 2013; Sullivan et al.., 2021).

Two methods were employed to detect outliers. First, the data were visually assessed
through the use of boxplots to identify potential extreme data points (Field, 2024; Rotello et
al., 2025). This assessment suggested the presence of possible outliers, which appeared as
circles, and possible extreme outliers, which were marked as asterisks beyond the boxplots’
‘whiskers’. This visual inspection was followed by a quantitative approach, in which dataset
data points from the variables of interest were converted to z-scores; these assess how many
standard deviations away from the mean each score is (Field, 2024). Tabachnick and Fidell
(2018) define outliers as cases with z-scores in excess of +£3.29, however a more conservative
z-score of £3 was adopted, as the majority of data (99.7%) falls within 3 standard deviations
in a distribution (Rotello et al., 2025). In total, six outlying datapoints were identified.

Various methods are described in the literature on how to manage outliers, including
exclusion and transformation. However, several authors caution against excluding outlying
data points from the dataset, unless there is substantial evidence that they do not reflect the
population of interest, as these may enhance the representativeness of the sample (André et
al., 2022; Field, 2024; Karch et al., 2023; Sullivan et al, 2021). Hence, following

recommendations, the nature of the outlying data points was studied in further detail to
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confirm that they were not the result of errors (Aguinis et al., 2013; Leys et al., 2019). Then,
to reduce the influence of the outliers while retaining representativeness and avoiding loss of
power, the outlying data points were transformed using the Winsorization method.
Winsorization involves the transformation of extreme values to a specific percentile of the
data (Tabachnick & Fidell, 2018). Specifically, a 5% Winsorization was used, which is a
commonly employed percentile value (Leys et al., 2019; Sullivan et al., 2021), whereby any
values below the 2.5 percentile were replaced by the 2.5™ percentile value for that variable,
and any values above the 97.5" percentile were recoded to the value of the 97.5" percentile
for that variable. This approach allowed the researcher to minimise the impact of outliers
without removing data.
Checking of assumption of normality and homogeneity of variance

Assumption of normality. Many statistical procedures, specifically parametric tests,
are based on the assumption that the sampled data, and the population from which they are
obtained, follow a normal distribution, and that consequently the residuals of the statistical
model will also be normally distributed (Das & Imon, 2016; Field, 2024; Rotello et al., 2025).
Hence, before analysing the data, the normality of the variables’ distribution was assessed.
Different approaches can be adopted in assessing this, including the examination of
distribution characteristics and formal tests, such as the Shapiro-Wilk test. In smaller
samples, however, formal tests of normality may lack power to detect violations (Das &
Imon, 2016; Field, 2024). Hence, the distributions’ characteristics were checked graphically,
by looking at Q-Q plots and histograms, as well as by determining the distributions’ skewness
(distribution symmetry) and kurtosis (degree of score clustering at the tails; Rotello et al.,
2025).

Graphical examination involved plotting histograms of the scores for each variable,

overlaid with a normal bell-shaped curve. Deviations of the distributions from the normal
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curve were considered as an indication of non-normality (Abu-Bader, 2021; Rotello et al.,
2025). Q-Q plots were also generated for each variable. In normally distributed data, data
points align closely with a diagonal line, while deviations from this line indicate a departure
from normality (Field, 2024). This visual examination indicated that, for some variables, the
distribution was not normal, which is a normal occurrence in social sciences (Bono et al.,
2017). To confirm this, a quantitative exploration of the distributions’ skewness and kurtosis
was undertaken.

When data are normally distributed, skewness and excess kurtosis (as reported in
SPSS) are expected to approximate zero (Field, 2024). To test whether deviations from zero
on these parameters constitutes a deviation from normality, these values can be converted into
z-scores by dividing the sample skewness and excess kurtosis by their respective standard
errors (Demir, 2022; Field, 2024). The significance of these z-scores is then evaluated against
established thresholds (Abu-Bader, 2021; Tabachnick & Fidell, 2018). Kim (2013) argues
that, for medium sample sizes (50 < n < 300), an absolute z-score value larger than 3.29 is
considered significant at p < 0.001, hence indicating non-normality. On the other hand,
Mayer (2013) argues for a more conservative approach, such that for sample sizes between
50<n<175, the z-scores should be in the range of £2.58 (p < 0.01). In this study, Mayer’s
(2013) more conservative approach was adopted to reduce the risk of falsely accepting
normality. Table 3 below presents the skewness and kurtosis values, along with
corresponding absolute z-scores, for each variable. As indicated in the table, the distribution
from one of the variables (STICSA State Anxiety Total) was significantly skewed, hence

indicating that it was not normally distributed.
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Table 3.

Values of skewness, kurtosis, and corresponding absolute z-score for variables

Skewness Kurtosis
Measure Statistic |z-score| Statistic |z-score|
ESCoT ¢cTOM -0.02 0.06 -0.26 0.46
ESCoT aTOM -0.61 2.19 -0.10 0.18
RME -0.51 1.81 -0.16 0.29
STICSA TA Total 0.41 1.47 -0.86 1.55
STICSA SA Total 1.03 3.65 0.37 0.66
AQI10 0.51 1.83 0.11 0.19
Matrix Reasoning 0.052 0.19 -0.75 1.35
Vocabulary -0.443 1.58 -0.06 0.10

Note: absolute z-score highlighted in bold exceed the 2.58 threshold and hence are considered
to be in violation of the normality assumption. AQ10 = Autism Quotient-10; aTOM =
affective Theory of Mind; cTOM = cognitive Theory of Mind; ESCot = Edinburgh Social
Cognition Test; RMET = Reading Mind in the Eyes; SA = State Anxiety; STICSA = State

Trait Inventory for Cognitive and Somatic Anxiety; TA = Trait Anxiety

Assumption of homogeneity of variance. Another assumption is that of the
homogeneity of variance, that is, the assumption that the spread or variance of the data on the
dependent variable is comparable across different groups (Abu-Bader, 2021; Field, 2024).
Violations of this assumption can result in inaccurate test statistics and p-values (Rotello et
al., 2025). Levene’s test was used to assess this for the Low Trait anxiety and High Trait

anxiety groups. Non-significant p-values (> .05) were obtained across all dependent
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variables, suggesting that variances were not significantly different between the anxiety
groups on cToM, F(1,71) = 0.675, p = 414, aToM, F(1,71) =2.476, p = .120, and on RME,
F(1,71) = 0.951, p = .159. This suggests that the assumption of homogeneity for these
variables across anxiety groups was met.
Parametric vs. nonparametric tests

When data are not normally distributed, nonparametric tests can be used to analyse
data, as they are implemented independently of distribution (Demir, 2022; Field, 2024;
Orcan, 2020). While parametric tests tend to have more statistical power when underlying
assumptions are met, significant violation of these assumptions can reduce the power of these
tests, hence nonparametric alternatives may be preferred (Abu-Bader, 2021; Field, 2024).
However, some researchers argue that parametric tests, particularly with large sample sizes,
can robustly withstand violations, and continue to provide a power advantage (Vrbin, 2022).
The choice between parametric and nonparametric tests is not clear-cut and involves a
balance between robustness and power of statistical analysis (Field, 2024). Some authors
recommend running both parametric and corresponding nonparametric tests to evaluate the
consistency in results (Abu-Bader, 2021). Hence, this approach was adopted in performing
the statistical analyses involving the highlighted variable.
Sample demographics

The sample consisted of 73 participants with a mean age of 32.93 (SD = 9.537), and
ages ranging from 20 to 63 years. Out of the total sample, 56 (76.7%) were female, and 17
(23.3%) were male. Mean years of education was of 17.16 years (SD = 2.478), and this
ranged between 11 and 24 years, from secondary education level to post-graduate (Master’s
and Doctorate) level.

The 73 participants were divided into two groups based on their Trait-Total score: 40

participants comprised the Low Trait Anxiety (LA) group (M =31.36, SD = 4.44), while 33
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participants comprised the High Trait Anxiety (HA) group (M = 50.09, SD = 6.74). As
reported in the methodology section, a threshold score of 40 was used to differentiate
between the Low and High anxiety groups. Table 4 below presents the demographic
characteristics of these groups. Chi-square analysis showed that the two groups did not differ
in their Male:Female ratio, y°(1) = .535, p = .464. Independent sample t-tests showed that LA
and HA participant groups did not differ significantly in years of fulltime education, with
means of 17.26 years (SD = 2.95, range = 13-20) and 17.05 years (SD = 1.78, range = 11-24)
respectively, #(71) = 0.387, p = .700. The analyses indicated that age differed significantly
across groups, with means of 36.75 years (SD = 10.07, range = 20-46) for the LA group, and

28.30 years (SD = 6.39, range = 21-63) for the HA group, #(71) =4.35, p =< .001.

Table 4.

Means (standard deviations) for participants' demographic information

Low Anxiety High Anxiety p-value
(n=40) (n=133)
Male:Female 8:32 9:24 464
Age 36.75 (10.07) 28.30 (6.39) <.001**
Years of fulltime education 17.26 (2.95) 17.05 (1.78) .700

Note: **significance at the 0.001 level (2-tailed).

Effects of trait anxiety levels on ToM performance

Tests of normality and homogeneity of variance indicated that data from all measures
of ToM fulfilled the assumptions for parametric testing. Hence, separate independent samples
t-tests were used to assess group differences in ToM performance. Results (Table 5 below)
indicated that people with lower trait anxiety performed significantly better on ESCoT

cognitive ToM compared to the high anxiety group (#71) = 2.656, p = .01). A medium-large
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effect size was noted, suggesting that anxiety had a meaningful negative impact on cognitive
ToM abilities. On the other hand, performance on ESCoT affective ToM and RMET was
equivalent between the two groups. These results indicate that, in this study, trait anxiety
specifically impacted the cognitive aspects of theory of mind, with emotional understanding

being preserved.

Table 5.

Trait Anxiety group comparisons across measures of ToM

Measure Low Anxiety High Anxiety Comparison
(n=40) (n=33)
Mean (SD) Mean (SD) .Mean t-test (df)  p-value Cohen’s d
difference

cToM  23.28(2.428) 21.85(2.093) 1427  «71)=2.656 .010*  0.625
aTom  27.40 (2.146) 27.48(1.661)  -085  #71)=-.186  .853 -.044

RMET  27.08(3.222) 27.12(3.731)  -.046  #71)=-057  .955 ~013

Note: *significance at the 0.05 level (2-tailed).

Associations between Trait Anxiety, measures of ToM, and possible confounds

Pearson correlational analyses were conducted to explore the relationships between
TA, ToM measures, age, years of education, and scores on the AQ-10, matrix reasoning, and
vocabulary. The findings presented in Table 6 indicate that TA was significantly negatively
correlated with age, suggesting that trait anxiety decreased with increasing age in this sample.
However, age was not significantly correlated with any ToM measures. Years of education
showed a significant positive correlation with both ESCoT affective ToM and the RMET
task, indicating improved performance on these measures with higher educational attainment.

In contrast, TA and ESCoT cognitive ToM were not significantly related to years of
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education. Scores on the AQ-10 did not significantly correlate with any of the other variables.
Both ESCoT affective ToM and RMET were significantly positively associated with
vocabulary scores, and ESCoT affective ToM was also significantly related to matrix
reasoning. These findings suggest that higher performance on the vocabulary tasks was
associated with better ESCoT affective ToM and RMET performance. Furthermore, and
higher performance on matrix reasoning was also associated with better ESCoT affective
ToM performance. Finally, no significant correlations were found between matrix reasoning
or vocabulary with either TA or ESCoT cognitive ToM, indicating that these variables were

largely independent in this sample.

Table 6.

Correlations between Trait Anxiety, measures of ToM, and possible confounds

Age Years of AQ-10 Matrix Vocabulary
education Reasoning
STICSA TA -.449%* .035 -.017 -.124 144
ESCoT ¢cTOM 230 -.054 -.158 -.008 -.020
ESCoT aTOM -.078 232% .078 263* A463%*
RMET -.078 388%* .022 229 S537*

Note: *Correlation is significant at the 0.05 level (2-tailed); **Correlation is significant at the

0.001 level (2-tailed).

Exploring possible impact of confounds
Analysis of covariance

While initial analyses revealed significant group differences in cognitive ToM, it was
important to determine whether these findings were influenced by other variables. To address

this, a series of ANCOVAs (Analysis of Covariance) were planned to control for the effect of
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age, verbal ability, perceptual reasoning, and autistic traits, which have been found in the
literature to affect social cognitive performance (Baker et al., 2014; Baksh et al., 2018; Baksh
et al., 2020; Bertrams & Schlegel, 2020; Charlton et al., 2009; Poljac et al., 2012). However,
preliminary analyses testing the assumptions of ANCOVA revealed significant violations (see
Appendix H for full analysis of assumptions). As the assumptions underlying ANCOVA were
not met, alternative statistical approaches were required. The subsequent section details the
use of multiple regression analyses to identify the best predictors of cognitive ToM.
Multiple regression analyses

Multiple regression analyses were therefore performed to identify the
best predictor(s) of anxiety differences in cognitive ToM performance. When adding
predictors to a regression model, a rationale is needed to demonstrate their relevance to the
dependent variable (Field, 2024). Hence, while measures of verbal ability, perceptual
reasoning, and autistic traits have been found to influence measures of social cognition in the
literature (Baker et al., 2014; Bertrams & Schlegel, 2020; Charlton et al., 2009; Poljac et al.,
2012), the above correlational analyses (Table 8) indicated that these measures did not
correlate with ESCoT cognitive ToM. Adding variables that do not correlate would decrease
statistical power by reducing degrees of freedom, which would also increase the standard
errors of the associated variables, resulting in less precise parameter estimates (Rotello et al.,
2025). These measures were therefore not included in the model. Literature, however,
provides evidence for gender differences in ToM (e.g., Adenzato et al., 2017; Baron-Cohen et
al., 2001a; Proverbio, 2023), hence gender was also included as a predictor.

A hierarchical regression analysis was therefore conducted to predict cTOM scores
based on TA, gender, and age. Based on the correlation between cTOM scores and TA, TA
was entered as the first predictor in the model. Gender was then included based on previous

findings in the literature (Field, 2024).
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In Model 1 (see Table 7 below), TA was entered as the only predictor. Analysis
indicated that this model significantly predicted cTOM scores (b = -.0248, #(72) =-2.16, p <
.05) and explained 6.2% of the variance (R’ = .062, p = .034). In Model 2, gender was also
added to the model. The inclusion of gender improved the model fit, explaining an additional
5.3% of variance (4R? = .053). The total variance explained by Model 2 was 11.5% (R?=
115, p = .014). In this model, cognitive TOM was found to be predicted by both TA (b = -
0262, #(72) = -2.33, p <.05) and gender (b =-0.232, #72) = -2.055, p <.05). These results

indicate that both higher trait anxiety and being male predicted lower cToM scores.

Table 7.

Hierarchical regression analysis summary

Model Predictor B Std. Error  Beta t Sig. R*> AR?
1 Constant ~ 24.787 1.035 23950 <.001  .062
TA -0.054 0.025 -0.248  -2.160 .034*
2 Constant  25.210 1.033 24407 <.001 .115 .053
TA -0.057 0.025 -0.262  -2.329 .023*
Gender -1.293 0.629 -0.232  -2.055 .044*

Note: *Correlation is significant at the 0.05 level (2-tailed)

Collinearity and heteroscedasticity checks
When conducting multiple regressions, a number of assumptions need to be
considered. When multiple predictors are included in a regression model, the model should

not demonstrate high multicollinearity, that is, high correlations between the predictor
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variables (James et al., 2023). This would indicate that the predictor variables share a
significant amount of variance, making it challenging to differentiate the effect of each
variable on the dependent variable (Field, 2024; James et al., 2023). Two measures can be
generated to diagnose multicollinearity problems; tolerance and its reciprocal value, the
variance inflation factor (VIF; Rotello et al., 2025). Literature cites VIF values exceeding 5 or
10 as problematic (James et al., 2023). The VIF value for Model 2 was 1.004, and hence
significantly lower than the threshold, suggesting little to no multicollinearity.

Homoscedasticity is another key consideration and assumption in linear regression,
and it refers to the assumption that the variability of residuals (errors) of a statistical model is
constant across all levels of the predictor variable (Abu-Bader, 2021; Field, 2024; Tabachnick
& Fidell, 2018). Deviation from this results in heteroscedasticity, which can affect the
reliability of statistical inferences (Field, 2024). In order to inspect for homoscedasticity, the
model residuals and the predicted values from the model were generated using SPSS and
plotted against each other. Based on both the P-P plot and scatterplot produced, there was no
evidence of heteroscedasticity in the regression model. The P-P plot showed that the residuals
closely follow the diagonal line, indicating that they were approximately normally
distributed. Additionally, the scatterplot of standardised residuals against predicted values
showed no clear pattern and appeared randomly distributed, which supported the assumption
of homoscedasticity (Abu-Bader, 2021; Field, 2024).
Association between State Anxiety and measures of ToM

There was limited variability in SA scores across participants, hence it was decided to
treat this independent variable as continuous. Therefore, correlational analyses were
conducted to explore the relationships between SA and ToM measures. As data from SA was

not normally distributed, both Pearson’s correlation and Spearman’s rank-order correlation
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were conducted. However, using both analyses, no statistically significant associations were

found. Pearson’s correlation coefficients are detailed in Table 8 below.

Table 8.

Correlations between State Anxiety and measures of ToM

cTOM aTOM RMET

STICSA TA -.191 154 032

Conclusion

In conclusion, group comparisons showed that participants with high trait anxiety
performed significantly worse on the ESCoT cognitive ToM measure than those with low
trait anxiety. Furthermore, regression analyses indicated that both trait anxiety and gender
predicted cognitive ToM performance. No group differences were found on ESCoT affective
ToM and RMET. Finally, correlational analyses indicated no association between state

anxiety and measures of ToM.
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Discussion
Introduction

This study sought to, first, explore whether participants with high trait anxiety
performed differently from those with low trait anxiety on measures of theory of mind.
Second, it sought to evaluate whether varying levels of state anxiety impacted theory of mind
performance. This chapter will discuss the results presented in the previous chapter, critically
situating them within the context of existing relevant literature, offering possible explanations
for the observed findings, and highlighting their potential implications.

Summary of findings

Significant group differences were found between high and low trait anxiety (TA)
groups on the cognitive theory of mind (ToM) subtest of the Edinburgh Social Cognition Test
(ESCoT). Specifically, participants in the high TA group performed worse on this task than
those in the low TA group. Further analysis identified that both TA and gender predicted
cognitive ToM performance; performance decreased with increasing anxiety symptoms, and
females performed better than males. However, the inclusion of gender did not nullify the
significance of TA as a predictor of cognitive ToM, indicating that gender differences in
anxiety do not explain the association between TA and cognitive ToM.

No group differences were observed on the affective ToM subtest of the ESCoT and
the Reading the Mind in the Eye Task, indicating that low and high TA groups performed
comparably on these measures.

Finally, state anxiety (SA) was not significantly associated with any measure of ToM,
suggesting that performance on these measures was not influenced by the transient levels of

anxiety experienced by the participants during the assessment.
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Trait anxiety and theory of mind performance

The first hypothesis of this study was that participants with high trait anxiety would
perform differently from those with low trait anxiety on measures of ToM. Group
comparisons between low and high TA groups provided some support for this hypothesis,
however, findings suggest that the impact of anxiety was limited to ESCoT cToM
performance. Specifically, the low TA group demonstrated a greater mean score on ESCoT
cToM when compared to the high TA group. On the other hand, no differences were found in
performance on the ESCoT aToM or RMET between the low and high TA groups. The
current findings therefore provide conditional support to the first hypothesis, in that the
impact of trait anxiety appears to be limited to individuals’ ability to make inferences about
people’s thoughts, beliefs, and intensions but not inferences about people’s feelings and
emotional states.

The observed negative association between anxiety and ToM replicates the trend
which is reported across research exploring this relationship. In accordance with previous
studies (e.g., Alvi et al., 2020; Brayley et al., 2023; Bulhmann et al., 2015; Hezel & McNally,
2014; Lyvers et al., 2019; Maleki et al., 2020; Washburn et al., 2016) and meta-analyses (e.g.,
Alvi et al, 2022; Baez et al., 2023; Briscoe et al., 2024; Surtees et al., 2024), people with
higher trait anxiety exhibited a reduced ability to make attributions regarding another
person’s mental states in given social interactions when compared to those with lower trait
anxiety. This association was evident both when trait anxiety was categorised based on a cut-
off score (high vs. low TA) and when explored using regression analyses. Indeed, regression
analyses confirmed that higher symptom severity was associated with a greater level of
difficulties.

However, as previously reported, variability in findings across studies exists, with

other researchers reporting no significant differences in performance between high anxiety



EXAMINING ANXIETY AND SOCIAL COGNITION 57

and control groups (e.g., Chevalier et al., 2023; Lenton-Brym et al., 2018; Pepper et al.,
2018). Different factors have been posited to account for this variability, including the
presence of confounding variables that might moderate the relationship (Baez et al., 2023).
However, in the present study, no confounds appeared to account for this relationship. Among
the potential factors explored in this study, that is, age, verbal skills, perceptual reasoning,
and autism traits, none correlated with cToM performance, hence suggesting that these
factors did not account for the group differences observed in cToM (Alvi et al., 2022).
However, gender was noted to be a significant predictor of cToM performance, with female
participants outperforming their male counterparts. Notwithstanding, the inclusion of gender
in the regression analysis, while adding predictive power, did not nullify the significance of
TA as a predictor of cToM, indicating that gender differences in anxiety do not explain the
relationship between TA and cToM.

The observed gender difference concurs with findings in literature, where better social
cognitive abilities are noted in females (Adenzato et al., 2017; Baksh et al., 2020; Baron-
Cohen et al., 2001a). A prominent theory explaining this difference, Baron-Cohen’s (2010)
empathising/systematising theory, asserts that females tend to be more empathising and
focused on others’ mental states, while males are more systematising and oriented towards
understanding rule-based systems. It has been hypothesised that this female attunement to
affective social stimuli is an evolutionary adaptation, driven by the need to detect and
respond to newborns’ needs postnatally (Baron-Cohen, 2010).

While the present study confirms the predominant trend that higher anxiety has a
negative impact on ToM, a more granular exploration of results is necessary to better
understand the processes underlying the current findings. As discussed above, a negative
association between anxiety and ToM was only reported for performance on ESCoT cognitive

ToM. No association was reported between anxiety and ESCoT affective ToM or anxiety and
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RMET. This suggests the presence of a dissociation between the impact of anxiety on
cognitive and affective aspects of ToM, which will be discussed further below. The next
section, however, will focus on the results obtained on RMET, given the task’s widespread
use in ToM research within the context of anxiety.
Trait anxiety and RMET

No significant difference in RMET performance was found between the low and high
trait anxiety groups. The groups scored comparably in identifying mental states from eye-
region photographs suggesting that trait anxiety levels did not influence the ability to decode
social cues in this task. Interestingly, this contrasts with most studies that employed this task
as a measure of ToM, where significant group differences emerged. In literature, high anxiety
participants tend to demonstrate poorer RMET performance, exhibiting reduced accuracy in
making mental state inferences from facial cues when compared to their low anxiety/healthy
controls counterparts. This pattern has been reported across several studies (e.g., Alvi et al.,
2020; Lyvers et al., 2019; Maleki et al., 2020; Tetik et al., 2022). Interestingly, this tends to
contrast with less consistent findings reported in studies employing more dynamic, scenario-
based tasks which provide richer social contexts. This discrepancy has led to a general
conclusion that high-anxiety individuals may exhibit specific difficulties in decoding mental
states from readily observable cues, such as facial expressions, as opposed to social cognitive
reasoning (Baez et al., 2023). The results of the present study, however, contrast this finding
as no group differences were noted between high/low anxiety groups, nor was RMET
performance correlated with TA symptom severity.

Importantly, however, as has been discussed in the literature review, most studies
exploring ToM in the context of anxiety have focused on clinical samples, and more
specifically on individuals with SAD. It is therefore likely that the characteristics of the

sample used in the present study contribute to the discrepancy in findings. Indeed, this study
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purposefully sought to explore the impact of anxiety in a non-clinical sample. Anxiety was
operationalised from a dimensional perspective and measured based on the severity of
anxiety symptoms rather than dichotomously, using clinical classification. Furthermore, no
specific focus was placed on SAD-specific symptoms.

Hence, one possible explanation for the discrepancy in findings is that RMET
performance is more sensitive to clinical levels of anxiety or to specific symptom profiles
(e.g., SAD), rather than to subclinical or general anxiety symptoms. This potential
explanation is supported by the findings of Braley et al. (2023), the only study identified
which examined the relationship between anxiety symptoms and ToM in non-clinical
samples. Furthermore, in measuring anxiety, the authors employed the Multidimensional
Anxiety Questionnaire (MAQ; Reynolds, 1999) which, similarly to the STICSA, provides a
global assessment of anxiety symptomatology. Notably, Braley and colleagues (2023),
similarly to the present study, reported no significant findings on measures of affective ToM,
which included the use of RMET.

The comparable nature of these findings therefore suggests that it is plausible that
RMET performance is sensitive to clinical levels of anxiety and/or that it is more susceptible
to disruption in the presence of SAD symptoms. The impact of less severe and/or more
generic symptoms of anxiety may therefore be less significant and impactful on RMET
performance. Indeed, studies have found that individuals with higher social anxiety
symptoms tend to demonstrate poorer externally focused mentalisation skills, which refer to
those skills that allow the interpretation of behaviour based on visible cues (Chevalier et al.,
2023). This aligns with the nature of RMET, which relies on recognising mental states from
eye expressions.

Further evidence for the potential selective impact of social anxiety—related

symptomatology on RMET performance emerges from GAD literature. Indeed, in their meta-
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analysis, Baez and colleagues (2023), report a lack of robust evidence for RMET
performance disruption among GAD populations. As highlighted in the literature review, only
one study was identified (Aydin et al., 2019) which reported impaired RMET performance in
GAD samples when compared to healthy controls. Overall, therefore, taken together, this
evidence could suggest that the null group comparison findings on RMET performance
possibly emerge as a function of the non-clinical nature of the current sample and the general,
dimensional approach to measuring anxiety symptoms. Specifically, the symptomatology
captured in the current sample may not impact the ability to decode affective mental states as
measured by the RMET.

Dissociation between cognitive and affective aspects of ToM

As highlighted above, the present findings suggest a dissociation between the impact
of anxiety as measured in the present study on cognitive and affective aspects of ToM. Higher
trait anxiety levels resulted in poorer cToM performance, but did not impact aToM. Few
studies have directly explored the distinct impact anxiety has on aToM and cToM, despite this
dissociation being widely documented in literature (e.g., Campanella et al., 2022; Ruitenberg
et al., 2020; Shamay-Tsoory et al., 2007). Notwithstanding this, the present findings of a
dissociation between these two ToM subcomponents replicate the findings of two other
studies which explored the differential impact of anxiety on aToM and cToM.

In their study, Buhlamm and colleagues (2015) found that, high-anxiety individuals
exhibited a significantly poorer performance when compared to healthy controls on the
MASC when making inferences about the thoughts and intentions of character (cToM).
However, no group differences were reported with respect to participants’ ability to make
inferences about the characters’ emotions (aToM). Similarly, Braley and colleagues (2023)
found that high levels of anxiety resulted in poorer cToM performance in both older and

younger participants, while aToM was unaffected by anxiety in both age groups. In the
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younger adult group specifically, they observed a progressive decline in cToM performance
once anxiety symptoms exceeded a clinical threshold. This aligns with the current findings,
which show a significant group difference in cToM between participants with high and low
TA, and regression analyses showing poorer cToM performance with increasing TA
symptoms.

A possible explanation for these findings and the apparent selective impact of anxiety
on the ability to make inferences about others’ thoughts and intentions, but not the ability to
make emotional state attributions, may lie in the neural and cognitive substrates that underlie
these social cognitive processes. As has been discussed in the literature review, high TA is
associated with impairments in domain general processes, particularly in cognitive control
and executive functions (e.g., Eysenck et al., 2005; Nyberg et al., 2021; Park & Moghaddam,
2017). These cognitive abilities have been posited to play a role in efficient ToM attributions
(Meinhardt-Injac et al., 2018; Wade et al., 2018). Consequently, anxiety-induced impairment
in executive functions may result in reduced ToM performance (Apperly & Butterfill, 2009;
Shields et al., 2016; Surtees et al., 2024).

However, cToM may be more susceptible to impairments in executive functions than
affective aspects of ToM (Braley et al., 2023). Studies have indeed highlighted an association
between cToM and executive functions (Fischer et al., 2017; Henry et al., 2013). aToM, on
the other hand, tends to be more associated with crystallised cognitive abilities that are less
susceptible to the effects of anxiety (Braley et al., 2023; Kermarrec et al., 2020; Troller-
Renfree et al., 2015). Indeed, in the present study, aToM but not cToM, was significantly
correlated with vocabulary ability.

Cognitive ToM and executive functions share common neural substrates, specifically
involving the dIPFC network (Abu-Akel & Shamay-Tsoory, 2011; Kalbe et al., 2010;

Ruitenberg et al., 2020; Shamay-Tsoory & Aharon-Peretz, 2007), whose activity is known to
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be impacted by trait anxiety (Morgenroth et al., 2019). Hence, anxiety-related disruptions to
executive abilities may be particularly pronounced in cToM, which involves more complex
and abstract processes than making inferences about emotions (Kalbe et al., 2010). This is
supported by the findings of Yeh and colleagues (2016) who found that frontal lobe patients
continued to demonstrate significant deficits in aToM compared to controls, even when
controlling for executive functions. Conversely, no group differences were noted in cToM
performance when executive functions were accounted for, suggesting that executive
functions selectively underlie cToM functioning.

On the other hand, aToM may rely on more implicit empathic processes (Shamay-
Tsoory et al., 2006). For example, Kalbe et al. (2010) propose that aToM may involve
automated affect sharing through a simulation process, whereby the individual imagines their
own feelings in similar contexts, which is thought to be less reliant on cognitive control
processes. Hence, the differential cognitive and neural demands of cognitive and affective
ToM may account for the observed selective impact of anxiety on cToM. Further research is
however needed to explore the influence of executive functions and elucidate the specific
mechanisms that underlie and mediate the observed dissociation.

Importantly, this dissociation emerged when measuring both ToM components within
the same task (the ESCoT). This allowed for the performance on aToM and cToM to be
compared in an equivalent manner, minimising the potentially confounding impact that task-
specific demands may have on performance when comparing these two subcomponents using
different tasks. Hence, despite being shown the same stimuli under the same conditions,
people with high TA exhibited poorer performance on cToM when compared to low anxiety
counterparts, while performing comparably on aToM. This finding therefore supports the
notion that the impact of anxiety on cToM is not simply a byproduct of task demands (Baez

et al., 2023). Furthermore, the ESCoT is an ecologically valid measure of ToM, suggesting
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that impact of anxiety on ToM emerges even when employing stimuli that mimic real-world
social interactions, rather than being limited to highly controlled, laboratory-based tasks. This
therefore provides support to the possibility that the poorer performance on cToM among
high anxiety individuals potentially reflects an actual vulnerability of cToM to anxiety when
compared to aToM. This, in turn, possibly manifests the differing neural and cognitive
correlates of these two subcomponents of ToM.
ToM decoding and ToM reasoning

The null findings in RMET, a decoding task of ToM, and the selective impact of
anxiety on ESCoT cToM, a reasoning task of ToM, align with emerging evidence of a
dissociation between ToM decoding and ToM reasoning (Cao et al., 2012; Njomboro et al.,
2008; Sabbagh et al., 2004). They also concur with findings from studies exploring more
general forms of anxiety (e.g., Braley et al., 2023). However, they contrast with findings from
SAD populations, that report impaired decoding but spared reasoning ToM abilities in people
with SAD (e.g., Alvi et al., 2020). Taken together, these findings suggests that differing
anxiety subtypes may have different patterns of vulnerability that impact different social
cognitive abilities differently.

It is possible, for example, that in socially anxious individuals, negative interpretation
biases toward external stimuli impair mechanisms involved in decoding tasks (e.g.,
interpretation of facial expressions; Chevalier et al., 2023; Huppert et al., 2003). In contrast,
general anxiety may more broadly disrupt control mechanisms, by increasing cognitive load
and interfering with sustained, goal-directed processing, thereby impairing more complex
ToM reasoning tasks (Briscoe et al., 2024; Eysenck et al., 2007). However, the current study,
does not test these possible causal mechanisms. Further research is needed to systematically

explore the differential impact that different profiles of anxiety symptomatology might have
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on various measures — and thus mechanisms — of ToM, to more clearly elucidate the impact
of anxiety on this important social cognitive ability.
State anxiety and theory of mind performance

The second hypothesis of the study was that associations exist between levels of SA
and ToM performance. However, no support was found for this hypothesis in the current
study. Correlational analyses revealed no significant relationships between individuals’ state
anxiety levels and their performance on any of the ToM measures.

These findings contrast with previous studies, which highlighted an association
between incidental or state anxiety and measures of ToM. Indeed, three studies found that
increased incidental or state anxiety resulted in poorer performance on measures closely
linked to ToM, including emotional and cognitive empathy (Deuter et al., 2018) and
perspective-taking (Todd et al., 2015; Todd & Simpson, 2016). On the other hand, Zainal and
Newman (2018) found that worry induction in individuals with GAD enhanced their accuracy
in ToM. However, important methodological differences exist between the current and prior
studies which warrant consideration. First, the previous three studies employed experimental
anxiety induction either through a startle response paradigm (Deuter et al., 2018), or through
an emotionally evocative recall task (Todd et al., 2015; Todd & Simpson, 2016; Zainal &
Newman, 2018). On the other hand, the current study did not manipulate state anxiety, but
rather recorded individuals’ natural state and responses to the testing situation. It is therefore
possible that the data collection session in-and-of-itself was not perceived as anxiety
provoking for participants (Leal et al., 2017). This is further compounded by the transient
nature of SA (Saviola et al., 2020), such that the intensity of any situational anxiety might
have further subsided as participants eased into the session.

Considering that pre-assessment mean SA for the sample was already relatively low

(M =33.96, out of a possible total of 84), it is plausible that their level of state arousal during
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the execution of ToM tasks might have been too low to influence their social cognitive
functioning. Indeed, Zainal and Newman (2018) explicitly found that worry induction versus
relaxed states, resulted in different patterns of functioning on ToM tasks in high anxiety and
control groups. This highlights the idea that significant alterations in arousal levels may be
necessary for observing any changes in individuals’ ToM performance. The absence of
anxiety-inducing manipulations in the current study may thus have contributed to the non-
significant findings.

Another possible source for the divergence in results is that, in the present study, state
anxiety was operationalised in terms of dimensional symptom severity on a self-report
measure, which captures subjective interpretations of physiological arousal. On the other
hand, the other studies utilised more objective approaches to define state anxiety levels,
including electrophysiological measures (Deuter et al., 2018) and experimental conditions
(Todd et al., 2015; Todd & Simpson, 2016; Zainal & Newman, 2018). Studies have shown
that self-report measures do not always correlate with more objective measures, as
demonstrated by Gallego and colleagues (2022), who found no correlation between self-
reported public speaking anxiety and physiological measures, such as skin conductance and
heart rate variability, during speech tasks. This implies that different aspects of the anxiety
response might have been recorded across studies, contributing to the contrasting findings.

However, the present null findings on behavioural measures are not isolated in
literature. A recent study by Chang and Engelmann (2024), investigated the impact of
incidental anxiety, as induced by a threat-of-shock procedure, on behavioural performance on
false-belief tasks and on neural activation and connectivity. This study found that the threat-
of-shock procedure successfully increased physiological and self-reported arousal levels and
resulted in disruptions of the neural networks involved in social cognitive abilities, by

weakening the connectivity between social cognitive and attentional control systems.
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However, this did not result in result in any significant impacts on false belief task accuracy
or efficiency (Chang & Engelmann, 2024). This finding therefore suggests that the impact of
incidental anxiety on social cognition, while present, might not be detected through all
behavioural measures. It is therefore also possible that the tasks employed in the current
study were not sensitive enough to detect these changes, especially given that, as postulated
above, the levels of incidental arousal in the present study are anticipated to be much lower
than those induced by experimental induction.

Overall, different methodological and task-based properties may help explain the
divergence between the current findings on the impact of SA on ToM and those reported in
previous research.

Conclusion

In conclusion, this chapter examined the findings obtained through statistical
analyses, discussing them in the context of existing literature on anxiety and ToM.

Overall, the findings provided some support to existing findings that indicate that TA is
negatively associated with ToM. However, findings also revealed that TA differentially
impacts cognitive and affective aspects of ToM, pointing to a dissociation between these two
constructs. This dissociation was discussed considering possible explanatory mechanisms. In
contrast with previous research, the present study found no associations between SA and any
ToM measures, possibly reflecting methodological and task-sensitivity differences.

Overall, the present findings contribute to a more nuanced understanding of how
different forms and severities of anxiety may interact with distinct components of ToM, and
underscore the importance considering of task design, population characteristics, and

measurement methods in anxiety-ToM research.
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Conclusion
Introduction

This study explored whether group differences in trait anxiety and varying levels of
state anxiety are associated with theory of mind performance. Following a review of the
existing literature on anxiety and theory of mind, group comparisons and correlational
analyses were performed to test the study’s hypotheses. The results obtained from these
analyses were presented and then discussed with reference to relevant literature, providing,
where possible, potential explanations for the reported findings.

The current chapter will first provide a summary of this study’s findings, which have
been discussed in the preceding chapter. It will then explore the study’s strengths and
limitations. Possible implications of the findings, as well as future directions for research will
also be discussed.

Summary of findings

In this study, two main hypotheses relating to trait anxiety (TA) and state anxiety (SA)
were tested through group comparisons and correlational analyses. Anxiety levels were
operationalised as the participants’ scores on a self-report measure, which captured both the
individuals’ enduring patterns of experiencing anxiety symptoms, TA, and their transient, in-
the-moment, experience of anxiety symptoms, SA.

Overall, the findings highlighted significant group differences in cognitive theory of
mind (ToM) across TA levels, such that participants with high TA performed worse than those
with low TA on the cognitive ToM subtest of the Edinburgh Social Cognition Test. Further
exploration using multiple regression analyses to assess the role of possible confounding
variables in this association, revealed that both trait anxiety and gender were significant

predictors of cognitive ToM. Higher levels of TA resulted in poorer cognitive ToM



EXAMINING ANXIETY AND SOCIAL COGNITION 68

performance, while being female predicted better performance. Notably, the inclusion of
gender did not nullify the significant negative association between TA and cognitive ToM.

No significant differences in performance on other measures of ToM were noted
across TA groups. Finally, no significant associations were noted between varying levels of
SA and performance on any ToM measures. The study, therefore, only provided conditional
support for the tested hypotheses.

Strengths of the study

This study offers notable strengths in its investigation of the association between
anxiety and ToM. Firstly, in response to recommendations in the literature, and in an attempt
to address limitations identified in previous studies, multiple measures of ToM were
administered to the same sample under the same conditions, which allowed a direct
comparison of the impact of anxiety on different assessments of this social cognitive ability,
and by extension, its influence on the distinct underlying processes, such as decoding versus
reasoning mechanisms involved in ToM (Alvi et al., 2022).

Additionally, the current study acknowledged the multicomponent nature of ToM,
exploring the association of both its cognitive and affective domains with anxiety. This was
particularly important, as the observed dissociation between these two domains can help shed
light on possible mechanisms underlying the association under study (Braley et al., 2023).
Furthermore, the use of a unified task assessing both cognitive ToM and affective ToM, the
ESCoT, ensured methodological consistency in measuring these subcomponents, reducing
task-related confounding effects that might impact performance, thereby increasing the
validity of the study’s findings of a dissociation between cognitive ToM and affective ToM
(Baksh et al., 2018). Furthermore, the ESCoT’s ecological validity, through its use of
information-rich visual-dynamic stimuli, better reflected real-world social interactions,

improving the generalisability of the study’s findings to everyday contexts (Baez et al., 2023).
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The approach to measuring anxiety was another strength of this study. The study
adopted a multidimensional approach to measuring anxiety, systematically examining both
trait and state anxiety. This allowed for a more nuanced exploration of the impact of anxiety
on ToM, enabling the researcher to address the differential impact of different forms of
anxiety on this social cognitive process. Furthermore, the measure used, the STICSA, was
designed to better discriminate between anxiety and depression symptoms, which is
particularly relevant as symptoms of depression are related to poorer social cognitive abilities
(Genova et al., 2020; Petrovic et al., 2023).

Finally, the research considered the impact of several possible confounding variables,
including gender, years of education, vocabulary, perceptual reasoning, and autism traits, but
found that none accounted for the reported association between TA and cognitive ToM. This
effort to isolate the specific impact of anxiety on ToM allowed for more robust inferences that
the observed effects related to anxiety rather than demographic or cognitive factors.
Limitations

The limitations of this study should also be acknowledged. While the sample size was
deemed adequate to detect medium effect sizes (Cohen, 1992), it was relatively small when
compared to other studies in this field of research. Therefore, the current study might have
been underpowered to detect relationships with small effect sizes, thereby limiting the study’s
findings and conclusions. Furthermore, characteristics of the sample might have impacted
findings, while also limiting its generalisability. Firstly, the sample consisted primarily of
individuals aged between 20 and 35, who were predominantly female (76.7%). In addition to
limiting the generalisability of findings, the gender imbalance might have skewed the results
obtained given the known association between social cognition and gender (Adenzato et al.,
2017). Secondly, most participants were highly educated, with mean years of education being

17.16 years, and with a large proportion of participants having achieved tertiary education.
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However, this contrasts with current figures that indicate that only about a third of the
Maltese population has achieved a tertiary level of education (Eurostat, 2020), suggesting that
the sample may not be representative of the general Maltese population. This is particularly
relevant to the present study given the known negative association between years of
education and anxiety (Joanngs et al., 2023).

Anxiety was measured using a self-report rating scale. Such measures are vulnerable
to bias, including social desirability biases (Durmaz et al., 2020), and inaccurate responding
(Latkin et al., 2017), thereby potentially impacting the accuracy of anxiety measurement in
the study. While efforts were made to minimise the identified biases by allowing participants
to complete self-reports independently, it is still possible that the researcher’s presence, as
well as the participants’ awareness of the study’s aims, might have impacted their responding.
Another limitation pertaining to the measurement of anxiety specifically relates to the SA
subscale. As noted in the discussion, incidental (state) anxiety levels in the study were
relatively low, likely due to the absence of any anxiety-inducing experimental manipulations.
This likely limited the ability of the present study to meaningfully evaluate the impact of SA
on ToM.

Another limitation of the study is its failure to measure other variables that might
moderate or mediate the relationship under study. For example, depression is known to often
be comorbid with anxiety (Chen, 2022) and to impact social cognitive abilities (Weightman et
al., 2014). Executive functions, which, as discussed, could mediate the impact of anxiety on
ToM, were also not examined. A more comprehensive understanding of the association
between anxiety and ToM would therefore require the exploration of such variables.

Finally, the measures employed in this study were not validated on a Maltese
population, however, no alternative assessments could have been used owing to the absence

of measures standardised in the local context. Furthermore, the language demands of certain
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assessments, particularly the STICSA where questions were administered in English, might
have influenced participants’ understanding, impacting the accuracy of measurement.
Implications of the study

The overall finding of a negative association between anxiety and ToM highlights that
social cognition is an important neurocognitive domain to consider in individuals with
anxious presentations, even when working with non-clinical populations (Gur & Gur, 2016).
In clinical practice, therefore, the assessment of social cognition more broadly, and ToM
more specifically, may be warranted to inform clinical formulation and to understand the full
scope of challenges anxious individuals might be experiencing. Assessing core processes,
such as the potential impact of anxiety on ToM, rather than focusing solely on diagnostic
criteria, might be especially important given its established and significant role in functional
outcomes and recovery (Javed & Charles, 2018; Sasson et al., 2020). This broader approach
to assessment can in turn inform intervention planning, as treatments that target social
cognitive difficulties may help mitigate anxiety symptoms and possible consequent
difficulties in social functioning (Chevalier et al., 2023).

The findings also suggest that the association between anxiety and ToM can differ
depending on the specific subtype of anxiety and the ToM component being assessed. This
suggests that it would be beneficial to assess different aspects of ToM to effectively outline
and identify profiles of social cognitive abilities across specific mental health conditions.
Beyond its implications for clinical practice, the current findings also highlight that the
assessment of different components of ToM across different subtypes of anxiety is warranted
in research to more clearly elucidate the nature of this relationship.

Future directions for research
Informed by the current findings and the limitations of this study, a number of

recommendations are put forward. Future research could replicate the present study
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employing a larger sample, that more accurately represents the target population to ensure
that the obtained findings generalise beyond the sample of the study. This would also add
statistical power, allowing for the detection of smaller effect sizes and increasing the
robustness of the results.

Future studies should also examine the role that possible moderators, such as
depression, might play in the association between ToM and anxiety. Additionally, given that
executive functions have been proposed as a possible mediating mechanism in the association
between anxiety and ToM, future studies should explore potential associations between the
ToM and cognitive processes, such as inhibition, cognitive flexibility, and working memory,
in the context of anxiety. Such studies could help isolate the specific impact of anxiety on
ToM, while offering possible insight into underlying mechanisms in this relationship.

More studies are also needed to better delineate the specific social cognitive profiles
associated with different types of anxiety. Future research could therefore systematically
explore the impact of different types and levels of anxiety symptomatology across multiple
measures of ToM, to provide a comprehensive picture of this relationship. The inclusion of
ecologically valid paradigms, such as the ESCoT used in the present study, is recommended,
to provide better insight on the impact of anxiety in real-world situations. Additionally, the
real-world implications of the observed negative association between anxiety and ToM could
be explored by including measures assessing well-being and functional outcomes.
Conclusion

In conclusion, the current study has contributed to the field of neuropsychology by
enhancing our understanding of how anxiety, particularly trait anxiety, can impact specific
aspects of social cognition. Despite the study’s limitations, the findings provide preliminary
support for the potential value of including ToM assessment in clinical evaluations and

research in the context of anxiety.
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Appendix A
Diagnostic Criteria
DSM-5-TR (APA, 2022) Diagnostic Criteria for Generalized Anxiety Disorder (F41.1)

A. Excessive anxiety and worry (apprehensive expectation), occurring more days than not
for at least 6 months, about a number of events or activities (such as work or school
performance).

B. The individual finds it difficult to control the worry.

C. The anxiety and worry are associated with three (or more) of the following six symptoms
(with at least some symptoms having been present for more days than not for the past 6
months):

Note: Only one item is required in children.
1. Restlessness or feeling keyed up or on edge.

Being easily fatigued.

Difficulty concentrating or mind going blank.

S

Irritability.
5. Muscle tension.
6. Sleep disturbance (difficulty falling or staying asleep, or restless, unsatisfying sleep).

D. The anxiety, worry, or physical symptoms cause clinically significant distress or
impairment in social, occupational, or other important areas of functioning.

E. The disturbance is not attributable to the physiological effects of a substance (e.g., a drug
of abuse, a medication) or another medical condition (e.g., hyperthyroidism).

F. The disturbance is not better explained by another mental disorder (e.g., anxiety or worry
about having panic attacks in panic disorder, negative evaluation in social anxiety
disorder, contamination or other obsessions in obsessive-compulsive disorder, separation
from attachment figures in separation anxiety disorder, reminders of traumatic events in
posttraumatic stress disorder, gaining weight in anorexia nervosa, physical complaints in
somatic symptom disorder, perceived appearance flaws in body dysmorphic disorder,
having a serious illness in illness anxiety disorder, or the content of delusional beliefs in

schizophrenia or delusional disorder).
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ICD-11 (WHO, 2022a) Diagnostic Criteria for Generalized Anxiety Disorder (6B00)

Essential (Required) Features:

e Marked symptoms of anxiety manifested by either:

o

General apprehensiveness that is not restricted to any particular environmental
circumstance (i.e., ‘free-floating anxiety’); or
Excessive worry (apprehensive expectation) about negative events occurring in

several different aspects of everyday life (e.g., work, finances, health, family).

e Anxiety and general apprehensiveness or worry are accompanied by additional

characteristic symptoms, such as:

o

o

Muscle tension or motor restlessness.

Sympathetic autonomic overactivity as evidenced by frequent gastrointestinal
symptoms such as nausea and/or abdominal distress, heart palpitations, sweating,
trembling, shaking, and/or dry mouth.

Subjective experience of nervousness, restlessness, or being ‘on edge’.
Difficulty concentrating.

Irritability.

Sleep disturbances (difficulty falling or staying asleep, or restless, unsatisfying

sleep).

o The symptoms are not transient and persist for at least several months, for more days than

not.

o The symptoms are not better accounted for by another mental disorder (e.g., a Depressive

Disorder).

e The symptoms are not a manifestation of another medical condition (e.g.,

hyperthyroidism) and are not due to the effects of a substance or medication on the central

nervous system (e.g., caffeine, cocaine), including withdrawal effects (e.g., alcohol,

benzodiazepines).

e The symptoms result in significant distress about experiencing persistent anxiety

symptoms or significant impairment in personal, family, social, educational, occupational,

or other important areas of functioning. If functioning is maintained, it is only through

significant additional effort.
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Additional Clinical Features:

e Some individuals with Generalized Anxiety Disorder may only report general
apprehensiveness accompanied by chronic somatic symptoms without being able to
articulate specific worry content.

o Behavioural changes such as avoidance, frequent need for reassurance (especially in
children), and procrastination may be seen. These behaviours typically represent an

effort to reduce apprehension or prevent untoward events from occurring.
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Appendix B

Acknowledgment of receipt of ethics application form

L-Universita
ta' Malta

The status of your REDP form (SWB-2024-00506) has been updated to
Acknowledged

form.urec@um.edu.mt <form.urec@um.edu.mt> 21 May 2024 at 07:11
To: tereza.bugeja.10@um.edu.mt

Dear Tereza Bugeja,
Please note that the status of your REDP form (SWB-2024-00506) has been set to Acknowledged.

This status change was accompanied by the following explanation/justification: Dear Tereza Bugeja, Your
research ethics application has been received. As indicated in the Research Ethics Review Procedures, REDP
forms which have no self-assessment issues are kept for record and audit purposes only. Hence, research may
commence. Kindly note that FREC will not issue any form of approval as the responsibility for the self-assessment
part lies exclusively with the researcher. Regards, SWB FREC

You can keep track of your applications by visiting: https://www.um.edu.mt/research/ethics/redp-form/frontEnd/.

**This email has been automatically generated by URECA. Please do not reply. If you wish to
communicate with your F/REC please use the respective email address.**



EXAMINING ANXIETY AND SOCIAL COGNITION 111

Appendix C
Recruitment Forms
Information and Recruitment Form

Study title

Examining the relationship between different profiles of anxiety and social cognition

Introduction

I would like to invite you to take part in a research study examining the role that individual
differences in anxiety have on performance on measures of social cognition (that is, how we
process social information and how we use this information to interact effectively with

others) in adults.

Why am I doing the project?

The project is part of my Master of Psychology in Neuropsychology at the University of
Malta and is being supervised by Dr Kristina Bettenzana. It is hoped that this study will help
us further comprehend if and how our ability to understand other people’s behaviours and

engage appropriately with others changes as a function of individual difference in anxiety.

What will happen?

In this study, you will be asked to participate in an individual session during which you will
complete short paper and pencil and computer tasks that assess social cognition and look into
profiles of anxiety.

How much time will participation involve?
The study typically involves a single session of between 60-90 minutes. Short breaks will be
offered throughout, and you may ask for a break at any time during the session.

Your rights as a participant
Your participation in this project is voluntary. You may decide to stop being a part of the
research study at any time without explanation. You have the right to ask that any data you

have supplied to that point be withdrawn/destroyed.

You have the right to have your questions about the procedures answered (unless answering
these questions would interfere with the study’s outcome). If you have any questions as a
result of reading this information sheet, you should ask the researcher before the study

begins.
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Eligibility criteria
To be eligible for this study, you must meet the following criteria:
e Be between the ages of 18 and 64
e Have a good command of the English language
e Have corrected to normal vision and hearing
e Have no known history of alcohol or substance abuse.
e Have no medical or neurological conditions that could influence cognition or affect. o
No history of head injury that resulted in a loss of consciousness.

e Have no known diagnosis of neurodevelopmental condition.

Risks
Participation in this study involves completion of a test (AQ10) which is used in clinical
and research settings as a diagnostic screening tool for autism symptoms, which you may not

be aware of.

Scores from these tests would not be a sufficient basis for clinical decisions or diagnosis,
contain substantial margins of error, and are not used for diagnostic purposes in this study. It

will not possible to provide feedback of individual scores to participants.

Confidentiality/ Anonymity
All information collected about you during this study will be kept strictly confidential.

When your role with this project is complete, your data will be anonymised. From that time,
there will be no record that links the data collected from you with any personal data from
which you could be identified (e.g., your name, address, email, etc.). Up until the point at
which your data have been anonymised, you can decide not to consent to having your data
included in further analyses. Once anonymised, these data may be made available to

researchers via accessible data repositories and possibly used for novel purposes.

For further information

Researcher: Supervisor:
Tereza Bugeja Dr Kristina Bettenzana
tereza.bugeja.10@um.edu.mt kristina.vella@um.edu.mt

Psychology — Faculty for Social Wellbeing,
University of Malta


mailto:sarah.macpherson@ed.ac.uk
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Thank you for taking the time to read this information sheet. Your contribution to this
study would be highly appreciated. Should you accept to participate in the study, kindly
fill in the consent form and return it to tereza.bugeja.10@um.edu.mt.

If you want to find out about the final results of this study, you should contact Tereza Bugeja
on tereza.bugeja. 1 0@um.edu.mt. Please note that you will be provided with a summary of the
results of the study, however, it will not be possible to share with you your personal results
following participation in the study.



mailto:tereza.bugeja.10@um.edu.mt
mailto:tereza.bugeja.10@um.edu.mt
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Informed Consent Form

Study title

Examining the relationship between anxiety and social cognition in an adult population

Consent

By signing below, you are agreeing that:

You have read and understood the Information and Recruitment Form,

Questions about your participation in this study have been answered satisfactorily,

You are aware of the potential risks (if any),

You are taking part in this research study voluntarily (without coercion)

Anonymised data only may be shared in public research repositories.

You are aware that participation in this study involves completion of some standardised
tests which are routinely used as preliminary screens for clinical conditions/impairments
of which you might not be aware. You understand that these assessments are not
sufficient for diagnostic purposes, nor will they be used in this manner in this study. You

also acknowledge that the researchers cannot inform participants of individual test scores.

Participant’s Name (Printed)

Participant’s Signature Date

Name of Researcher (Printed) Signature of Researcher
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Appendix D
Debrief Form
Study title

Examining the relationship between different profiles of anxiety and social cognition

Researcher:
Tereza Bugeja

tereza.bugeja.10@um.edu.mt

Supervisor:
Dr Kristina Bettenzana

kristina.vella@um.edu.mt
Dear Participant,
Thank you very much for contributing to this study.

The aim of this study is to examine the role that individual differences in anxiety have on
performance on measures of social cognition in adults. Social cognition refers to the abilities
we use in order to process social information and how we use this information to interact

effectively with others.

Your participation in this study is very valuable and will help increase our understanding of
how differences in the anxiety people experience in the moment (state anxiety), as well as
more stable differences in anxiety (trait anxiety) impact the skills we use in order to

understand and interact with others.

While participating in this study, you may have encountered questions that elicited
discomfort or distress. Any negative emotions elicited are anticipated to be temporary.
However, if you feel the need for further support due to any lingering negative feelings,

below are some local psychological services you could access for support.

Should you require any additional information or you have any further feedback you can

contact me via email on tereza.bugeja.10@um.edu.mt
Thank you once more for your participation,
Yours sincerely

Tereza Bugeja


mailto:tereza.bugeja.10@um.edu.mt
mailto:sarah.macpherson@ed.ac.uk
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Service and Description Contact Information

Further information can be accessed on:
https://healthservices.gov.mt/en/mch/Pages/community-mental-health-

Community Mental Health Clinics services/community-mental-health-teams.aspx
The Community Mental Health clinics teams (CMHTs) offer support to Contact Details of Mental Health Clinics covering the South of Malta:
individuals experiencing mental illness or mental health challenges within the Cospicua; 2166 2088 /2397 2330
community at different health centres and clinics. Paola: 2182 1566 / 2182 1562
General practitioners, family doctors, or physicians from primary care health Contact Details of Mental Health Clinics covering the Center. of Malta:
centres can provide referrals to the service. Floriana: 2122 0521 /2122 0454

Qormi: 2144 1317 /2144 0170
Centres are located at: Cospicua, Paola, Qormi, Floriana, Mtarfa, Mosta and

Qawra. Contact Details of Mental Health Clinics covering the North of Malta:
Mitarfa: 2145 6750 /2145 4917 / 2145 6758
Mosta/Qawra: 2142 4969

Helpline:1770

Richmond Foundation

Helpline 1770 - free support to individuals experiencing mental health challenges Chat: hitps.” e

These services are available Monday through Saturday from 8 am to 8 pm. Outside of]

QLLLLChat — online chat free to anyone experiencing mental health challenges these hours, you can reach out to 1579, the mental health services helpline.

A Senziia ADDOZE - S line 179

Supperfling 179 is the National Helpline in Malta that offers 24/7 support to Supportling: 179
individuals who may require help for diverse issues, as well as information about
or referral to other services and agencies.

kellimni.com https://kellimni.com

The Kellimni.com team can be contacted through online Chat, Email, Whatsapp,

Online support service run by trained and volunteer staff. Messenger, Instagram and Telegram

The latest register of warranted psychologists can be accessed through:

https://family.gov.mt/wp-content/uploads/2023/11/Register-of-Warranted-Psychologists-November-2023.pdf
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Appendix E

Permission to use the State Trait Inventory for Cognitive and Somatic Anxiety

L-Universita . )
ta' Malta Tereza Bugeja <tereza.bugeja.10@um.edu.mt>

RE: Permission to use the STICSA

1 message

Melissa Ree <melissa.ree@uwa.edu.au> 7 March 2024 at 04:17
To: Tereza Bugeja <tereza.bugeja.10@um.edu.mt>

Dear Tereza,
Please go ahead and use the STICSA — it's a free to use instrument.

All the best with your research,

Melissa

Dr Melissa Ree

Senior Lecturer (Clinical Psychology)

Psychological Science

G19, Center for Sleep Science * M309, 10-12 Parkway, Nedlands, Perth WA 6009 Australia

T +61 8 6488 8693 + E melissa.ree@uwa.edu.au

Please note that | work at UWA on Mondays & Tuesdays

¥ WESTERN
AUSTRALA GIDOME

https://mail.google.com/mail/u/0/?ik=cc5a61489f&view=pt&search..sg-f:1792835799729228061&simpl=msg-f:1792835799729228061&mb=1 Page 1of 2
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From: Tereza Bugeja <tereza.bugeja.10@um.edu.mt>
Sent: Wednesday, March 6, 2024 8:52 PM

To: Melissa Ree <melissa.ree@uwa.edu.au>
Subject: Permission to use the STICSA

Dear Dr Ree,

| am a student at the University of Malta reading for a Master's degree of Psychology in Neuropsychology. As part
of my studies, | am completing a research project titled "Examining the relationship between different profiles of
anxiety and social cognition". The purpose of this study is to explore the associations between profiles of anxiety
and theory of mind, and also how state and trait anxiety might relate to this construct in the general population.

In view of this, | would like to ask for your permission to use the State-Trait Inventory for Cognitive and Somatic
Anxiety (STICSA) as a measure of anxiety. Should such permission be granted, | will ensure to use the STICSA
without any modification.

| look forward for your reply and kind guidance regarding access to the measure.

Thank you for taking the time to consider my request,

Kind regards,

Tereza Bugeja

3 attachments

Microsoft Word - STICSA-state.pdf
= 53K

.E Microsoft Word - STICSA-trait.pdf
53K

a Ree et al. 08 STICSA.pdf
119K

https://mail.google.com/mail/u/0/?ik=cc5a61489f&view=pt&search..sg-f:1792835799729228061&simpl=msg-f:1792835799729228061&mb=1 Page 2 of 2
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Appendix F
Permission to use the Edinburgh Social Cognition Test

L-Universita
ta' Malta

Re: Permission for EsCOT use

Asaad Baksh <asaad.baksh@kcl.ac.uk> To: 20 March 2024 at 10:34
Tereza Bugeja <tereza.bugeja.10@um.edu.mt>

Hi Tereza
Thanks a lot for filling out the form.

I'm not sure if you still have the link, so here you go:

https//tinyurl.com/ESCoTMaterials

Asaad

From: Tereza Bugeja <tereza.bugeja.10@um.edu.mt>
Date: Wednesday, 20 March 2024 at 09:01

To: Asaad Baksh <asaad.baksh@kcl.ac.uk>

Subject: Fwd: Permission for EsCOT use

You don't often get email from tereza.bugeja.10@um.edu.mt. Learn why this is important

Hi Asaad,

| hope this email finds you well.

Kindly find attached the completed request form.
Kind regards

Tereza

—-—-—-- Forwarded message -—-—-

From: Asaad Baksh <asaad.baksh@kcl.ac.uk>
Date: Thu, Feb 22, 2024 at 11:42 AM

Sub'Iect: Re: Permission for ESCOT use
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Hi Tereza

Good to hear from you! I'm good thanks. How are you doing?

Sure, just fill in the attached request form and send it back to me.

Asaad

Begin forwarded message:

Subject: Permission for EsCOT use

Date: 22 February 2024 at 09:14:55 GMT

Hi Asaad,

How have you been? | hope all is well.

| am currently completing a practice-based master in Malta in neuropsychology. As part

of my dissertation | was hoping to look into associations between social cognition and
symptoms of anxiety and depression, and | would be interested in using the EsCOT as a
measure of social cognition. Do you think that this would be possible please?

Thank you and kind regards

Tereza
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Appendix G

ESCoT Scoring Example

Scenario 1: Helping the elderly (social norm violation)

General Comprehension: Can you tell me what's happening in this story, starting with the first picture and finishing with the last picture?

Prompt ONCE if needed: Anything else?

121

Notes/Partial Responses/Misconstruction/Omissions

1. Old lady with bag

2. Shopping bag bursts and all of her shopping is on the ground

3. Points to spilled shopping as man is present

4. Man walks on

Other
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Question 1

Cognitive Theory of Mind: What is the elderly lady thinking?

Prompt ONCE if needed: Can you tell me more about what you mean by that? / Can you explain that in a little bit more detail?

Additional notes

A social answer that recognises that the elderly lady required assistance and provides a contextual 3
reason of why she needed assistance. For example, she wants his help because her shopping is all
over the pavement and it doesn t look like she has another bag.

Mention of affective state limits mark to 2 points

A social answer that recognises that the elderly lady required assistance. No more than 2 points can | 2
be gained if a contextual reason is not given. No more than 2 points can be gained if a contextual

reason is not given. For example, she 'd like the young man to help her pick up the shopping

(prompt)

A non-social answer that recognises that the elderly lady required assistance. No more than 1 point | 1
can be gained if there is no mention of the other person from the interaction in the response, even

with a contextual reason. For example, she wants the shopping picked up

Don't know/irrelevant answer 0
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Question 2

Affective Theory of Mind: How does the elderly lady feel at the end of the animation?

Prompt ONCE if needed: Can you tell me more about what you mean by that? / Can you explain that in a little bit more detail?

123

Additional notes

An answer that demonstrates a higher order emotional understanding, with a contextual reason. For
example, she feels abandoned because she is going to have to pick up her shopping on her own,

which will be difficult as she has mobility issues

An answer that demonstrates a lower order emotional understanding, with a contextual reason. For
example, she is not happy she is going to have to pick up her shopping on her own, which will be

difficult as she has mobility issues (prompt)

An answer that demonstrates a higher or lower order emotional understanding with no contextual

reason. For example, she is disappointed, or she feels disgusted (prompt)

Don't know/irrelevant answer
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Appendix H
Full analysis of ANCOVA assumptions
Analysis of covariance

Initial analyses revealed significant group differences in cognitive ToM, it was
subsequently important to determine whether these findings were influenced by other
variables. To address this, a series of ANCOVAs (Analysis of Covariance) were planned to
control for the effect of age, verbal ability, perceptual reasoning, and autistic traits, which
have been found in literature to affect social cognitive performance (Baker et al., 2014; Baksh
et al., 2018; Baksh et al., 2020; Bertrams & Schlegel, 2020; Charlton et al., 2009; Poljac et
al., 2012). However, preliminary analyses testing the assumptions of ANCOVA revealed
significant violations.

The assumption of linearity, that is that a linear relationship exists between the
covariate and the dependent variable (Rotello et al., 2025), was tested for all covariates using
scatterplots and comparisons to the regression line. This demonstrated that none of the
covariates maintained a significant linear relationship with cToM across TA groups (all R? <
.04). The violation of this assumption persisted despite attempts to transform the covariates to

linearise the relationship (Rotello et al., 2025).
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Table 9.

Test of assumption of linearity

Covariates R?for LA R? for HA Assumption
Age 011 .019 violated
Matrix reasoning 010 .001 violated
Autism traits (AQ10) .031 .009 violated
Vocabulary .031 .025 violated

Furthermore, ANCOVA analyses also assume homogeneity of regression slopes, that
is that the relationship between the covariates and the dependent variable is the same across
both groups in the study (Field, 2024; Rotello et al., 2025). To assess for this, an interaction
term (TA group x covariate) was included in the model, and this revealed additional
assumption violations. The interaction between TA and matrix reasoning (F(2, 70) = 3.199, p
=.047), as well as TA and age (F(2, 70) = 3.677, p = .03), were statistically significant
indicating that the relationship between matrix reasoning and cToM, and age and cToM
differed significantly between anxiety groups. The interaction between TA and autism traits
approached significance (F(2, 70) = 3.080, p = .052), suggesting potential differences in
regression slopes, while the interaction between TA and vocabulary scores was non-
significant (F(2, 70) = 2.649, p = .078). Levene's test for equality of error variances was non-
significant for all models (age: F(1, 71) = .645, p = .425; matrix reasoning: F(1, 71) =.596, p
= .443; vocabulary: F(1, 71) = .646, p = .424; autism traits: F(1, 71) = .270, p = .605),
indicating that while homogeneity of variances was maintained, the assumption of

homogeneous regression slopes was violated for multiple covariates.
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Hence, as the assumptions underlying ANCOVA were not met, alternative statistical
approaches were required. The subsequent section details the use of multiple regression

analyses to identify the best predictors of cognitive ToM

Table 9.

Tests of homogeneity of regression slopes

Covariates interaction term f-statistic p-value Assumption
TA x Age F(2,70)=3.677 .030* violated
TA x Matrix reasoning F(2,70)=3.199 .047* violated
TA x Autism traits (AQ10) F(2,70)=3.080 052 maintained
TA x Vocabulary F(2,70) =2.649 078 maintained

Note: *significance at the 0.05 level





