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Abstract 

 

Contemporary research suggests that clinical psychosis is distally linked with schizotypal trait 

expression and more proximally with the breakdown of psychological processes pertaining to 

mentalizing. Although previous findings are suggestive of a relationship between trait-

vulnerability for psychosis and mentalizing difficulties, they involve adult participants either 

within or beyond the critical period of illness onset. To date, little is known about the process 

of mentalizing during the critical developmental period of adolescence or its associations with 

schizotypal trait dimensions.  

 In a series of empirical studies, the current thesis used novel experimental tasks and 

self-report measures in samples of typically-developing young people to: (1) examine the 

nature of associations linking schizotypal trait dimensions in adolescence to disruptions in 

mentalizing processes involving both the understanding of the self and others; (2) further 

understand the processes that sustain self-awareness during adolescence by examining the 

effects that age, cognitive effort and emotional valence may exert on self- and reality-

monitoring performance; and (3) prospectively assess the nature of the relation between 

mentalizing processes sustaining self- (self-monitoring) and other-awareness (ToM) from 

adolescence to young adulthood. 

 Overall, the findings of the current thesis provide novel data suggesting that he 

expression of schizotypal traits that impede interpersonal communication with others in 

adolescence are associated with difficulties in self and other understanding. Regarding the 

development of psychological processes sustaining self-awareness, current data suggest that 

although both self- and reality-monitoring abilities may be established in pre-adolescent 

development, reality-monitoring capacities for emotionally-charged material may undergo 

further elaboration from adolescence to young adulthood.  In addition, the data of the current 
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thesis suggest that increased cognitive effort and emotional valence during memory encoding 

may respectively  lead to self- and reality-monitoring confusions. Finally, the findings of the 

current thesis suggest that different types of self-monitoring misattributions in adolescence can 

prospectively predict specific patterns of ToM dysfunction at 5-year follow-up. 
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Impact Statement 
 

An increasing body of research suggests that mentalizing difficulties akin to those observed in 

people suffering with psychosis can also be identified, albeit at an attenuated degree, among 

non-clinical individuals in the context of schizotypal trait expression, prior to the development 

of clinical symptoms, suggesting a pathway towards illness expression. Despite these findings 

little is known at present about the relationship between schizotypal trait dimensions and 

mentalizing during adolescence. This is important as adolescence represents a key 

developmental period, both for the maturation and elaboration of mentalizing processes, but 

also for the emergence of the earliest trait signs of emerging psychosis. 

 The work presented in the current thesis provides novel cross-sectional and longitudinal 

findings on the nature of associations linking schizotypal trait dimensions to disruptions in 

mentalizing processes during the critical developmental period of adolescence. In addition, the 

current thesis offers important data regarding the process of adolescent mentalizing, 

particularly as it pertains to the monitoring of self-generated mental events.  

 This is the first comprehensive examination of the links between schizotypal trait 

dimensions and mentalizing processes underpinning both self- and other-awareness in 

adolescence. From a conceptual standpoint, the inclusion of typically-developing young people 

in the current thesis can increase our knowledge regarding factors that contribute to disrupt key 

mentalizing functions while these are still in the process of development. Furthermore, given 

that schizotypal trait expression and mentalizing difficulties both constitute vulnerability 

factors for psychotic illnesses, investigating the nature of their associations during adolescence 

is expected to increase scientific knowledge regarding the earliest stages of a pathogenic 

developmental process that relates to the expression of clinical psychosis.  

 Given the increasing body of clinical research highlighting the importance of treating 

emerging psychosis at its earliest stages, the findings of the current thesis are expected to 
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provide the empirical rationale to inform the development of adapted mentalization-based 

preventative interventions to attenuate psychosis vulnerability in young people who present 

with schizotypal trait manifestations, prior to the development of clinical symptoms. 

Specifically, the data of the current thesis (1) highlight the importance of encompassing 

evaluations of mentalizing abilities in the clinical assessment of psychosis risk during 

adolescence; and (2) provide the empirical basis to support the preventative application of 

mentalization-based psychotherapies (MBT) to sustain mentalizing development in young 

people confronted with trait risk for psychosis.  
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Chapter 1  

Introduction 

1.1.Rationale for the current thesis and overview of the chapter 

Given the opportunity, every one of us can experience transient reality distortions akin to those 

observed in psychosis. For instance, experimentally-induced sensory manipulation has been 

shown to generate both hallucinatory experiences and depersonalization phenomena in 

community samples (Caputo, 2010; Daniel & Mason, 2015; Tsakiris et al., 2010). Similarly, 

psychoactive drugs, such as amphetamines and LSD that create states of heightened sensory 

awareness, are known to produce transient psychotic symptoms (Ham et al., 2017). Turning to 

everyday experience, it is safe to assume that when presented with unfamiliar situations that 

generate anxiety (i.e. walking in a quiet street at night and seeing two people approaching), we 

are liable to engage in momentary paranoid thinking involving fear, suspiciousness and a 

mistrust of others (Freeman, 2007). 

 Sensory and affective experiences are constitutive of what we perceive as “real” and 

provide us with a first-person perspective of ourselves in the world. Thus, it is not surprising 

that when exposed to experimental conditions, or ambiguous situations that significantly alter 

the amount and novelty of sensory and affective signals, we become prone to experience 

difficulties in distinguishing between reality and imagination. Fortunately, we usually manage 

to recover from these experiences with relative ease. Situations that generate uncertainty and 

challenge our sense of reality trigger in us a search for meaning in an attempt to understand 

and regulate our self-experience. We may implicitly, or explicitly, ask ourselves; “Did I really 

hear someone calling my name, or am I just tired?” and “Are these people really following me, 

or are they just walking in the same direction as me?” In doing so, we turn to higher order 

cognitive processes (thinking about our thoughts and feelings) in an attempt to compensate for 
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disruptions in our sensory system (Fonagy & Bateman, 2016, Frith, 1992). By intuitively 

engaging in a reflective process about our own and other peoples’ thoughts and feelings, we  

quickly become aware that the voices we heard were products of our own imagination and that 

we may have erroneously ascribed malevolent intentions and self-referential meaning to 

others’ behaviours. In other words, we manage to recover a more coherent sense of ourselves, 

as well  as of ourselves in relation to others around us.   

 This is relevant for our understanding of psychotic experiences, which are not 

phenomenologically defined only by hallucinations or delusions, but also by a more enduring 

disturbance in the sense of self that may render oneself and one’s place in the world as 

unrecognisable (Hasson-Ohayon, Cheli and Lysaker, 2021; Stern, 1985). More specifically, 

the experience of psychosis fundamentally involves a profound breach in the self’s ordinary 

“going-on-being” in the world, which can present in various forms, including a diminished 

sense of personal agency, a loss of temporal awareness and perhaps most importantly, an 

undermined ability to genuinely relate to and be affected by others (Lysaker et al., 2018b). This 

view is reflected in contemporary formulations from phenomenologically-oriented approaches, 

which suggest that self-alterations in psychosis occur at the pre-reflective more embodied level 

of self-awareness. More specifically, phenomenological approaches postulate the subjective 

experience of psychosis is characterised by phenomena pertaining to hyper-reflexivity 

(exaggerated attention to normally tacit phenomena pertaining to the self) and  diminished self-

affectation (diminution of the sense of personal agency), which together contribute to 

compromise one’s “taken for granted” sense of being the subject of their own experience (Sass 

and Parnas, 2003).Indeed, individuals diagnosed with psychosis and people who are at high 

risk for the illness often report chronic and pervasive forms of self-alienation, loss of personal 

meaning and lack of social connectedness, despite symptomatic improvement following 

psychotherapeutic or pharmacological treatment (Hamm et al., 2018). This has led to an 
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increasing interest in exploring the mental functions that can support the recovery of a basic 

sense of self in individuals living with psychosis and in those at increased risk (Lysaker et al., 

2018b).   

  While phenomenologically-oriented approaches have highlighted the role of 

disturbances in pre-reflective self-awareness in psychosis, a different strand of conceptual and 

empirical research has drawn attention on how disruptions in  higher order reflective processes 

may themselves contribute in the alterations in the sense of self seen as characteristic of 

psychosis (Frith, 2004; Frith, 1992). The higher order psychological processes that help us 

sustain a coherent understanding of ourselves and others in the face of increasing complexity 

can, at least in part, come under the term mentalizing – that is the imaginative capacity to 

understand the intentional mental states driving one’s own and others’ behaviours (Fonagy & 

Target, 1996).  

 Mentalizing, represents a multifaceted construct that encompasses a number of 

processes involved in mental state understanding, such as theory of mind (ToM: intentions 

from others’ behaviours), empathy (understanding and relating to the emotional states of 

others), mindfulness (emotional self-awareness), and self-monitoring (cognitive self-

awareness) (Choi-Kain & Gunderson, 2008; Debbané et al., 2016; Fonagy & Luyten, 2009). 

Good mentalizing entails the integration of these processes to construe a sensitive 

understanding of the internal imaginative states (i.e. thoughts, feelings) underpinning one’s 

own and others’ behaviours, while at the same time acknowledging the ever-changing 

subjective nature of mental states (Fonagy et al., 2002; Fonagy & Luyten, 2009). As such, 

mentalizing enables us to form flexible and predictive representational models of human 

subjectivity in order to distinguish inner from external reality, sustain a coherent sense of self 

and agency, and attenuate experiences of confusion and distrust within interpersonal 

relationships (Fonagy et al., 2002; Fonagy & Target, 1996). 
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 Disruptions in the capacity to utilize mental state information to understand oneself and 

others have consistently been identified in people with chronic psychotic experiences and in 

those presenting with first episode psychosis (FEP) (Brent & Fonagy, 2014; ). Indeed in a meta-

analytic study ranking the mean effect sizes of 22 common neurocognitive tests in people with 

schizophrenia, mentalizing impairment was ranked 4th (Heinrichs and Zakzanis, 1998). Poor 

mentalizing in these samples has been linked to the severity of psychotic symptoms (Corcoran 

and Frith, 2003 ; Versmissen et al., 2008 ; Mazza et al., 2001; Harrington et al., 2005), reduced 

illness insight (Lysaker et al., 2005; Bora et al., 2007) and greater social dysfunction (Fett et 

al., 2011). Furthermore, empirical evidence suggest that the mentalizing disruptions in 

psychosis are independent from more generalised neurocognitive deficits in the domains of 

attention, memory and executive control (Brüne, 2005; Harrington et al., 2005).  Overall, these 

findings have led to novel attempts to adapt mentalization-based psychotherapies (MBT) for 

the treatment individuals diagnosed with clinical psychosis (Brent, 2009, Brent, 2015, Weijers 

et al., 2020). 

 Critically, another line of research suggests that mentalizing difficulties are already 

present, albeit at an attenuated degree, during the preclinical stages of emerging psychosis, 

among help-seeking individuals who manifest transient psychotic states (Kim et al., 2011; 

Boldrini et al., 2020; Bora and Pantelis., 2013; Piskulic et al., 2016; Thompson et al., 2011)  

and in community samples of people reporting non-clinical psychotic-like experiences 

(Langdon and Coltheart, 1999; Clemmensen et al., 2014). These findings indicate that 

mentalizing difficulties do not represent outcomes of clinical psychosis, but may instead 

constitute factors that contribute in the developmental unfolding of the illness during its 

preclinical stages of expression.  Given that contemporary clinical research highlights the value 

of treating emerging psychosis at its earliest stages, therapies targeting mentalizing difficulties 

can be applied preventively to attenuate psychosis risk, prior to the onset of clinically-relevant 
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symptoms (Debbané, Salaminios et al., 2016). Critical to this is the understanding of the nature 

of associations linking mentalizing processes to the earliest signs of psychosis expression.  

 Schizotypal personality traits involve subtle abnormalities in the perceptual, cognitive, 

emotional and interpersonal domains (Fonseca-Pedrero et al., 2018; Raine, 2006) and are 

understood to reflect the earliest phenotypic manifestations of an underlying genetic 

vulnerability for schizophrenia (Kwapil and Barrantes-Vidal; 2015, Grant et al., 2015; 

Lenzenweger, 2015). Surprisingly, to date, only a small number of correlational studies in 

community samples have examined the links between schizotypal traits or non-clinical 

psychotic-like experiences with mentalizing difficulties. These have reported associations 

between non-clinical perceptual aberrations (e.g. hallucination- and delusion-like phenomena) 

and reduced performance in mentalizing tasks involving self and other understanding (Langdon 

& Coltheart, 1999; Pickup, 2006). Although these findings are suggestive of a relationship 

between mentalizing dysfunction and premorbid signs of psychosis risk, they involve adult 

participants either within or beyond the critical period of illness onset. From an early 

prevention clinical standpoint, important insights can be gained by examining mentalizing 

processes in the context of schizotypal trait dimensions during earlier developmental stages.  

 The present thesis aims to empirically examine mentalizing processes pertaining to self 

and other understanding in typically-developing adolescents, as well as their associations with 

schizotypal trait dimensions and psychosis risk. The thesis focuses on adolescence as a critical 

period for the developmental elaboration of mentalizing processes (Choudhury et al., 2006; 

Dumontheil et al., 2010; Vetter et al., 2013), as well as for the emergence of schizotypal trait 

manifestations (Debbané & Barrantes-Vidal, 2014; Gooding et al., 2005). To frame the 

subsequent discussion and empirical studies of the thesis, the current introductory chapter is 

divided into two parts.  
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 The aim of the first part is to provide the empirical and clinical rationale supporting the 

investigation of psychotic phenomena and experiences in non-clinical adolescents (i.e. in 

young people who are not diagnosed with schizophrenia-spectrum illnesses). To this end, the 

following sections begin by offering an overview of the transient symptom-like clinical risk 

states and more enduring trait-like manifestations that proceed the onset of clinical psychosis, 

their relevance for the development of psychotic illnesses, as well as the approaches developed 

to study these. The case will be made that (a) clinical state manifestations of psychosis risk (i.e. 

attenuated psychotic symptoms) during late adolescence and young adulthood reflect 

phenomenological markers of an already established, yet attenuated, psychotic process; while 

(b) trait manifestations of psychosis risk (i.e. schizotypal traits), which commonly emerge 

during late childhood and early adolescence, also reflect an underlying personality basis that 

may contribute in shaping the psychosocial developmental context to potentiate the unfolding 

of psychosis vulnerability towards late adolescence and young adulthood.  

 From this conceptual basis, the second part of the chapter will explore the relevance of 

mentalizing across the psychosis continuum, from its premorbid and prodromal stages to its 

clinical expression. More specifically, the chapter will present evidence suggesting that 

disruptions in psychological processes pertaining to the understanding of the self (i.e. 

self/reality monitoring) and others (i.e. ToM), which are commonly observed in people 

suffering with clinical psychosis, are also associated with subclinical phenomena, both at the 

state and trait levels of expression. It will be argued that investigating the nature of associations 

between emerging schizotypal traits and mentalizing processes during adolescence can inform 

our understanding regarding the first stages of a pathogenic developmental process that may 

modulate the expression of clinically-relevant psychotic phenomena. More specifically, it will 

be suggested that the expression of schizotypal traits during the critical developmental period 

of adolescence may causally contribute to disrupt the normative development of mentalizing 
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processes, thus increasing the risk for the emergence of clinical manifestations. The review of 

the literature will highlight potential areas of empirical interest in the study of mentalizing and 

schizotypy, including the relative lack of studies in adolescent populations. The final section 

of the chapter will present an overview of the empirical studies conducted in the current thesis, 

the hypotheses tested, as well as the methodologies adopted to investigate these.   

 

Part one  

1.2. The psychosis continuum  

Historically, biomedical research on the pathophysiology and treatment of psychosis has been 

guided by a dichotomous categorical approach that clearly demarcates “normality” from illness 

on the basis of well-established diagnostic criteria, assessed primarily within the domains of 

perception (positive symptoms: hallucinations, delusions, suspiciousness/persecution), 

emotion (negative symptoms: blunted affect, emotional withdrawal, social withdrawal) and 

cognition (conceptual disorganization: disorganised language and communication, 

disorganised behaviour) (van Os et al., 1999). While the categorical approach to psychosis has 

proven clinically valuable in terms of informing diagnostic and treatment practices, because of 

its increased emphasis on clinical populations, its capacity to elucidate the complex 

dimensional nature of the illness has remained limited. Indeed, most recent conceptualizations 

posit that psychotic experiences do not represent categorical entities, but are expressed along a 

continuum ranging from mostly benign or moderate cognitive-perceptual aberrations and 

interpersonal difficulties, to subthreshold psychotic symptoms of lesser severity and duration 

and finally to the severe reality distortions typically identified in people diagnosed with a 

psychotic illness (Verdoux and van Os, 2002; Johns & Van Os, 2001). Within this model, core 

psychotic manifestations such as hallucinations and delusions are not seen as inherently tied to 

the clinical expression of the illness, the latter being primarily determined by other symptom 
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related dimensions such as their frequency, duration, intrusiveness and level of insight (Van 

Os et al., 2009). 

 An important assumption guiding the dimensional continuum-based approach is that 

psychotic phenomena are not only exhibited by people diagnosed with the illness, but can also 

be observed among non-clinical individuals from the general population, albeit at an attenuated 

level. Indeed, while the lifetime prevalence rate of schizophrenia is commonly reported at 

around 1% (McGrath et al., 2008; Murray et al., 2003), large-scale population data suggest that 

psychotic phenomena are relatively prevalent in the general population (Verdoux and van Os, 

2002). For instance, epidemiological data by Kendler et al., (1996) showed that 28.4% from a 

general population sample responded positively to at least one question assessing psychotic 

symptomatology. Tien et al (1991), reported lifetime prevalence rates between 10-15% for 

hallucinatory experiences not related to organic causes. Another study found prevalence rates 

of 10% and 5% for paranoid ideation and hallucinatory experiences respectively (Eaton et al., 

1991). Similarly, results from a birth cohort study indicated that 20.1% and 13.2% of subjects 

respectively reported at least one delusional and one hallucinatory experience by 26 years of 

age (Poulton et al., 2000).  

 Overall, population-level studies appear to support the notion of continuity between 

non-clinical psychotic-like manifestations and clinical psychosis. Most importantly perhaps, 

studies that have prospectively explored the psychiatric outcomes of individuals who report 

non-clinical psychotic-like experiences suggest an increased risk for the development of 

clinical psychosis, or for an increase in the frequency and severity of these manifestations 

within the next 10 years (Chapman et al., 1994; Poulton et al., 2000). This line of prospective 

evidence explicitly designates a developmental dimension to psychosis, in which clinical 

symptoms are understood to be preceded by and emerge from more subtle manifestations 
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during the preclinical stages of the illness (Debbané et al., 2014). These can be categorised into 

(1) relatively stable trait abnormalities; and (2) more transient state manifestations.  

 

1.3. High-risk in psychosis: the trait and state risk approaches 

 Most contemporary conceptualizations of psychosis focus on two putative risk stages 

where the level of pathophysiology phenomenologically augments from subtle premorbid 

personality manifestations to prodromal psychotic states (Debbané, Salaminios et al., 2016; 

Debbané et al., 2014). These are understood to proceed the first episode of psychosis (FEP), 

which marks the conversion point at which symptomatic expression will for the first time reach 

the severity, duration and functional impairment required for a formal diagnosis of a 

schizophrenia spectrum illness.  

 The premorbid risk stage can be best characterised by the concept of schizotypy (Meehl, 

1962; Claridge, 1997; Kwapil and Barrantes-Vidal, 2014), which encompasses a wide range of 

non-clinical and relatively stable trait abnormalities manifesting primarily within the 

perceptual, interpersonal and neurocognitive domains. These typically emerge during pre-

adolescent and adolescent development and are subjectively experienced as common aspects 

of one’s personality functioning (Kwapil and Barrantes-Vidal, 2014). Following the premorbid 

period, the prodromal stage most proximally linked to clinical psychosis during late 

adolescence and young adulthood is best defined by the Clinical High Risk concept (CHR, 

Fusar-Poli et al., 2013), which captures newly emergent transient psychotic states signalling 

imminent risk for transition to clinical illness.  

 The next sections will review the approaches developed to assess the clinical risk state 

and trait-like personality abnormalities that respectively characterize the prodromal and 

premorbid periods of psychosis expression, as well as their predictive value for the emergence 

of psychotic disorders.   
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1.3.1.  The state approach: Clinical High Risk for psychosis (CHR) 

 Contemporary research has put forward two approaches for the assessment of the 

symptomatic manifestations characterising the prodromal phase that most proximally precedes 

the onset of clinical psychosis (i.e. the first diagnosable psychotic episode). Both of these place 

particular emphasis on the detection of newly emergent risk states that phenomenologically 

resemble those of psychotic disorders, although they differ from the latter in terms of their 

severity, frequency and level of conviction. 

 First, the most commonly used ultra-high risk approach (UHR; Fusar-Poli et al., 2013) 

outlines three prodromal syndromes whose presence prospectively identifies individuals who 

are at imminent risk for the development of clinical schizophrenia. These three syndromes 

involve the presence of: (1) frank positive psychotic symptoms that are too brief or intermittent 

to constitute clinical psychosis (present for several minutes a day, 4 days per week for 1 month); 

(2) attenuated positive psychotic symptoms (i.e. positive psychotic symptoms of subthreshold 

frequency, or intensity with an average frequency of at least once per week in the past month); 

and (3) functional decline in the presence of genetic risk (i.e. functional decline in the context 

of having a first-degree relative with a diagnosis of a psychotic disorder or having oneself a 

diagnosis of schizotypal personality disorder) (Yung et al., 1998; Fusar-Poli et al., 2013). On 

the basis of these three syndromes, a number of interview-based measures have been developed  

to clinically diagnose individuals at clinical high risk for psychosis (McGlashan, 2001; Raballo 

et al., 2011). These measures are designed to evaluate newly emergent subclinical 

manifestations pertaining to unusual thought content, delusional ideas, suspicion, persecutory 

ideas, grandiosity perceptual abnormalities / hallucinations and disorganized communication. 

Their subclinical nature primarily refers to the transient nature of the symptoms, as well as the 

conserved ability of individuals who exhibit these manifestations to remain aware that these 

represent deviations from their normal day-to-day functioning. It must be noted that given their 
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newly emergent nature and marked impact on day-to-day functioning, UHR manifestations are 

commonly assessed among help-seeking samples, rather than individuals from the general 

population.  

 As it can be seen, the UHR criteria predominantly define the prodromal period of 

psychosis expression on the basis of positive psychotic states that have not reached clinical 

significance in terms of severity, duration and conviction. As such, because of their specificity 

in assessing psychotic states phenomenologically akin to those identified in clinical 

populations, UHR criteria and their assessment tools have proven sensitive in capturing 

proximal risk for conversion to clinical psychosis among help-seeking populations. Indeed, the 

transition rate to a first-episode of psychosis among individuals who meet UHR criteria has 

been reported to range from 18% at 6 months, 22% at one year, 29% at two years and 36% at 

three years follow-up (Fusar-Poli et al., 2013). Overall, meta-analytic analyses of prospective 

findings have reported UHR transition rates spanning from 8% to 54% within 1 - 2.5 years of 

follow-up (Nelson et al., 2016)  

The second, less commonly used approach seeking to capture CHR states relates to the 

assessment of basic symptoms, which entail a newly-emergent subjectively experienced sense 

of disruption in one’s cognitive and/or perceptual processes (Schultze-Lutter et al., 2016). The 

symptoms assessed within this approach are primarily cognitive and perceptual in nature, 

including but not restricted to thought interference, unstable ideas of reference, derealisation, 

visual or auditory echoes, attentional problems and language difficulties. It must be noted that 

it is necessary that these symptoms occur at least weekly during the last three months to be 

considered relevant for proximal risk for psychosis. Thus, although perceptual and cognitive 

aberrations akin to those captured by the basic symptom approach may be experienced 

intermittently by non-clinical individuals across the lifespan, it is only when individuals report 
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a newly emergent, weekly occurrence of these symptoms that they signify a clinical state risk 

for psychosis. 

Overall, the assessment of basic symptoms alone has been shown to yield lower 

transition rates (7 - 19% over a period of 6 – 18 months) compared to the assessment of UHR 

criteria (Ruhrmann et al., 2010). However, research has shown that it is possible, and clinically 

useful, to concurrently assess both UHR and basic symptom state manifestations when 

evaluating proximal risk for psychosis. A study carried out by Schultze-Lutter, Klosterkötter 

& Ruhrmann (2014) examined the value of combining the assessment of both UHR and basic 

symptoms to predict cumulative conversion rates of participants followed for a period of forty-

eight months after their initial presentation (Schultze-Lutter et al., 2014). For individuals who 

only presented with either UHR manifestations or basic symptoms, the authors reported a 

transition rate of around 30%. However, among those presenting both attenuated positive 

symptoms and cognitive basic symptoms, a 70%  conversion rate to clinical psychosis was 

identified. It thus appears that concurrent assessment of UHR criterial and basic symptoms, 

may significantly aid the clinical evaluation of proximal risk for psychosis.  

 

1.3.2. CHR states as phenotypic markers of an already established psychotic process 

Overall, the CHR approach has been effectively utilised to chart the prodromal risk 

states most proximally and phenomenologically linked to a first diagnosable episode of 

psychosis. From an early intervention clinical standpoint, identifying emerging psychotic states 

during the prodromal stage of the illness can support the timely application of indicated 

treatments to attenuate the risk for conversion to clinical psychosis and reduce the functional 

disability associated with the early course of the illness (McGorry et al., 2007; Fusar-Poli et 

al., 2020; Armando, Hustebaut and Debbané, 2019).  
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It must be noted however that because of its emphasis on diagnostically identifying 

psychotic states that signal imminent risk for clinical psychosis (i.e. within the next 2-3 years), 

the application of the CHR approach is often restricted to samples that are already within the 

critical developmental period of illness onset (i.e. late adolescents and young adults). For this 

reason, the capacity of the CHR approach to elucidate the earliest premorbid signs of psychosis 

risk, which often emerge during early-to-middle adolescence, remains limited. This is 

important given that early detection and intervention clinical strategies are increasingly moving 

towards younger age groups (McGorry et al., 2007).  

Most importantly perhaps, evidence suggest that even when individuals who meet the 

CHR criteria do not transition to a first episode of psychosis, they do not generally display 

favourable mental health outcomes. For example, prospective studies have shown that in 34-

82% of non-converters UHR symptoms remain stable for a period of 1-3 years (Simon et al., 

2011), 40% of non-converters show poor functional outcomes after 3 years (Carrión et al., 

2013) and 75% of non-converters are subsequently diagnosed with anxiety, affective, or 

substance abuse disorders at one-year follow-up (Addington et al., 2011). These evidence 

suggest that individuals who exhibit state manifestations of psychosis risk, whether they 

convert to clinical psychosis or not, are already within a clinical trajectory often characterized 

by adverse symptomatic and functional outcomes. In this sense, CHR indicators appear to 

capture the earliest state markers of an already established, or at least partly established, 

pathophysiological psychotic process. From a clinical standpoint, elucidating the premorbid 

factors that potentiate the development of clinical risk states can support the application of 

early prevention treatment approaches aiming to inhibit the trajectory of emerging psychosis 

at its earliest stages. In the next sections of the current chapter it will be proposed that trait 

manifestations pertaining to schizotypy may reflect the underlying premorbid personality basis 

upon which clinical psychotic states unfold across development.  



 33 

1.3.3. The trait approach: Schizotypy 

 Modern approaches to the study of the premorbid signs of psychosis expression in non-

clinical populations primarily rely on the psychometric evaluation of schizotypy, which 

captures personality trait manifestations pertaining to relatively stable aberrations in 

perceptual, interpersonal and neurocognitive processes. Similarly to schizophrenia, schizotypy 

is considered to represent a heterogenous construct, as evidenced at the phenotypic level, with 

manifestations ranging from mild disruptions in thought content and interpersonal functioning 

(e.g. odd beliefs, mild social withdrawal) to more marked aberrations in perception and 

cognition (e.g. hallucinatory experiences, disorganised thinking). Furthermore, schizotypy 

appears to follow the multidimensional structure of schizophrenia, which is comprised of 

markedly separate dimensions that differ with each other across the aetiological, developmental 

and treatment-response levels (Kwapil and Barrantes-Vidal; 2015). Indeed, most psychometric 

studies examining the factorial structure of schizotypy in the general population suggest that it 

is comprised of three separate and heterogenous dimensions that can be loosely mapped to the 

positive, negative and disorganized symptom dimensions of psychotic illnesses (Kwapil and 

Barrantes-Vidal; 2015, Grant et al., 2015; Lenzenweger, 2015).  First, the cognitive-perceptual 

dimension (i.e. positive schizotypy) captures the tendency to go through unusual cognitive and 

perceptual experiences, which include perceptual oddities ranging from illusions to 

hallucinations, as well as disruptions in thought content pertaining to magical ideation, 

superstitious beliefs, delusional ideation, suspiciousness and paranoia. The interpersonal 

dimension (i.e. negative schizotypy) primarily involves an inability or diminution to experience 

pleasure from physical and social stimuli and its manifestations include flattened affect, lack 

of close friends, social withdrawal and a general sense of disinterest in others and the world. 

Finally, the disorganization dimension  (i.e. disorganized schizotypy) captures experiences of 
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disorganized thinking that range from mild disturbances in thinking and behaviour to formal 

thought disorder and disorganized actions (Kwapil and Barrantes-Vidal; 2015).  

 According to most conceptualizations, schizotypal trait manifestations reflect the 

phenotypic expression of an underlying hereditary predisposition to schizophrenia (Kwapil and 

Barrantes-Vidal; 2015, Grant et al., 2015; Lenzenweger, 2015). Developmentally, these often 

emerge early in life and become clinically relevant during adolescence (Debbané & Barrantes-

Vidal, 2014; Gooding et al., 2005). Contrary to the clinical risk states captured by the CHR 

approaches, which are experienced by affected individuals as signalling a marked deviation 

from their day-to-day functioning, schizotypal traits are subjectively experienced as common 

and stable aspects of one’s personality functioning. Therefore, the assessment on schizotypal 

traits differs from the assessment of CHR state indicators in that it does not rely on “clinical 

state requirements” such as the newly emergent onset/worsening of manifestations or the level 

of functional disability that they exert for the individual.  Accordingly, while CHR symptoms 

are most typically assessed among help-seeking individuals, schizotypal manifestations are 

primarily assessed within community samples and non-affected relatives of individuals 

suffering with psychosis. Historically, two complementary approaches have been used to guide 

the investigation of schizotypal phenomena in the general population.  

 The first approach, takes pathology as the reference point and defines schizotypy as a 

pathological personality organization exhibited only by a small number of genetically-prone 

individuals (i.e. “true schizotypes”) (Meehl, 1962; Lenzenweger, 2015). According to this 

model, all individuals regarded as true schizotypes on the basis of their genetic liability will 

invariably exhibit a schizotypal personality organization, but only a small portion of those will 

go on to develop the clinically-diagnosable symptoms, while the rest will either remain 

asymptomatic (i.e. compensated) or only display stable but non-clinical manifestations across 

their lifespan (Meehl, 1953). From a conceptual standpoint, it is important to note that although 
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this model entails phenotypic variation in the expression of schizotypal manifestations along a 

continuum (i.e. from less to more severe), it retains a clinically categorical/taxonic component 

as the entire continuum is placed within the realm of illness  (Grant et al., 2018). Thus, a person 

can either be a “schizotype” or not, although within the group of schizotypes, there is proposed 

variation regarding the severity of schizotypal manifestations. In this sense, this model of 

schizotypy has been characterised  as quasi-dimensional (Claridge, 1997), as it posits a clear 

boundary between a healthy personality organization and a schizotypal one, while the latter is 

construed along a dimensional spectrum of expression, from mild schizotypal manifestations 

to the most severe end of schizophrenic symptoms. Measures developed to assess schizotypal 

traits on the basis of this model, primarily include items with a clinical content that are less 

frequently endorsed in the general population and are aimed for the clinical detection of “true 

schizotypes” (Mason, 2015). Although the items of these scales attempt to capture trait-like 

personality manifestations, they often retain their symptom-like nature, taking either single 

symptom features (e.g. delusional ideation or hallucination-proneness) or diagnostic criteria, 

most notably those of schizotypal personality disorder, as their starting point (see table 1.1. for 

a summary description of such scales). 

 

Scale Name Content Subscales/items 

Magical Ideation Scale (Eckblad 

and Chapman, 1983) 

Thought transmission, astrology, spirit 

influences, reincarnation, psychic energy 

transfer, secret messages 

Single scale with 30 items 

Perceptual Aberration Scale 

(Chapman et al., 1978) 

Unclear body boundaries, unreality, 

estrangement, change in body parts or 

appearance 

Single scale with 23 items 

Physical Anhedonia Scale 

(Chapman et al., 1976) 

Lack of pleasure from sensory sources such 

as eating, touch, vision or sound 
Single scale with 40 items 

Revised Social Anhedonia Scale 

(Eckblad et al., 1982) 
Schizoid indifference to other people Single scale with 40 items 
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Table 1.1. Summary description of selected schizotypy scales based on the clinical approach to measurement 
(adapted from Mason, 2015) 
  

 Contrary to the quasi-dimensional model, which conceptualises schizotypy as a 

pathological personality organization that is present only among a small portion of vulnerable 

individuals, more recent conceptualizations stemming from the field of personality and 

individual differences have proposed a fully-dimensional approach in the understanding of 

schizotypy (Claridge & Beech, 1995). According to this model, schizotypy represents a 

multidimensional trait organization that is continuously distributed across the general 

population at varying degrees (Claridge, 1997). Within this model, schizotypy reflects a range 

of stable personality traits that manifest as individual differences in people’s perception, 

emotional processing, thinking style and interpersonal functioning (Grant et al., 2018). In the 

fully-dimensional model, normal variation of personality is taken as the starting point when 

considering the schizotypy spectrum. As such, schizotypal traits adopt a dual quality, reflecting 

both individual differences in one’s adaptive personality organization, but also a varying 

vulnerability for the development of psychotic disorders (Claridge, 1997). Accordingly, 

measures developed on the basis of this model tend to conceptualize schizotypal traits in the 

same vein as more global personality dimensions (e.g. neuroticism), thus avoid items that are 

STA Scale (Claridge and 

Brooks, 1984) 

Based on DSM-III Schizotypal Personality 

Disorder description 
Single scale with 37 items 

Schizotypal Personality 

Questionnaire (SPQ, Raine, 

1991) 

Based on DSM-III Schizotypal Personality 

Disorder criteria 

3 scales with 9 subscales: cognitive 

perceptual (unusual perceptual 

experiences, ideas of reference, 

suspiciousness, odd beliefs or magical 

thinking), interpersonal (social anxiety, 

constricted affect, lack of close friends) 

and disorganization (odd speech, odd 

beliefs) 

Peters Delusional Inventory 

(Peters et al., 1999) 

Delusional ideas rated for presence, 

appraisal of distress, preoccupation and 

conviction 

10 different domains of delusional ideas. 

40 items in total 
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of extremely high or low difficulty and their content often extends beyond strictly 

psychopathological manifestations to also capture more subtle phenomena that are normally 

distributed in the general population (e.g. Deja vu experiences, impulsivity, attention 

difficulties) (see table 1.2. for a summary description of such scales).  

 

Table 1.2.  Summary description of selected schizotypy scales based on personality/individual differences 
approach to measurement (adapted from Mason, 2015) 
 

  

 It is important to note that despite the significance of the quasi-dimensional and  fully-

dimensional models in terms of  generating and testing hypotheses regarding structure of the 

schizotypy construct, as well as its role in the development of psychotic illnesses,  both models 

and the measures developed on their basis, suffer from a number of empirical limitations. For 

instance, the postulation of the quasi-dimensional model of schizotypy and its assertion of a 

schizotypal personality organization as categorically different from a “healthy” one, were 

Scale Name Content Subscales/items 

Community Assessment of 

Psychic Experiences (Stefanis et 

al., 2002) 

Positive psychotic-like phenomena; lack of 

emotions, motivation and social interest; 

cognitive symptoms of depression 

Positive (18 items); negative (14 items); 

depression (8 items) 

Oxford-Liverpool Inventory of 

Feelings and Experiences (O-

LIFE; Mason, Claridge and 

Jackson, 1995) 

Perceptual aberrations, magical thinking, 

hallucinations, purposelessness, moodiness, 

social anxiety, poor attention and decision-

making, independence, solitude, social and 

physical anhedonia, avoidance of intimacy, 

impulsivity, eccentric behaviour, lack of 

self-control 

Unusual experiences (30 items); cognitive 

disorganization (24 items); introvertive 

anhedonia (27 items); impulsive 

nonconformity (23 items) 

Psychoticism scale (Eysenck et 

al., 1985) 

Aggressive, cold, egocentric, impulsive, 

antisocial, creative, unempathic, tough 

minded, impulsive 

Single scale with 32 items 

Aberrant Salience Inventory 

(Cicero et al., 2010) 

Assignment of salience to otherwise 

innocuous stimuli (i.e. reporting enhanced 

sensory, cognitive or emotional perception 

of stimuli) 

Single scale with 29 items 
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originally based on the idea of a single major gene accounting for the emergence of both 

schizotypal traits and schizophrenia (Meehl, 1962). However, the single-gene hypothesis of 

schizophrenia has not received empirical support, with the overwhelming majority of current 

conceptualizations and empirical studies suggesting that schizophrenia is a complex polygenic 

disorder (with each individual gene allele accounting for only small effect sizes). In a similar 

vein, the heterogeneity of schizophrenic and schizotypal manifestations also points to their 

multifactorial genetic and non-genetic underpinnings, thus raising further questions regarding 

the taxonic nature of the quasi-dimensional model. In contrast, as mentioned above, rather than 

adhering to a categorical view of schizotypy, the fully-dimensional model conceptualises 

schizotypal traits as being continuously distributed across the general population at varying 

degrees. Importantly however, empirical studies that have investigated the latent, as opposed 

to the phenotypic or psychometric, correlates (e.g. endophenotypic markers) of schizotypy in 

general population samples have not found evidence for their continuous distribution 

(Lenzenweger, 2015). Furthermore, it must be noted that although, in line with the categorical 

model, the fully-dimensional model postulates that high expressions of schizotypy signify 

increased risk for the development of clinical psychosis, it does not adequately clarify the 

effects that low or moderate expressions of schizotypy may engender for individuals. As such, 

neither model appears to have fully captured the complex nature of the schizotypy construct.  

 Indeed, more recent conceptualizations have attempted to integrate emerging empirical 

evidence to increase our understanding of schizotypy, as well as its role in the pathophysiology 

of psychotic disorders. For example, Lenzenweger (2015) introduced an adaptation of the 

quasi-dimensional model to suggest that schizotypy represents the outcome of developmental 

interactions between aberrant synaptic connectivity patterns (caused by a confluence of 

multiple risk-inducing genes, each contributing a small effect) and a number of environmental 

risk factors. According to Lenzenweger (2015), once schizotypy is consolidated, it may interact 
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with other psychosocial risk factors and polygenic potentiators to determine the emergence of 

various pathological outcomes, including schizophrenia, schizotypal personality disorder, or 

other schizophrenia-related psychotic disorders (e.g. delusional disorder). Thus, although this 

model does not place emphasis on a single-gene taxonic aspect, it manages to retain its clinical 

nature by conceptualising schizotypy as the latent psychopathological outcome of 

developmental interactions between risk-inducing genes and other pathogenic environmental 

influences.   

 Kwapil and Barrantes-Vidal (2015) have recently attempted to further elucidate the 

relation of schizotypy with an a number of other clinical constructs including schizophrenia, 

CHR states, schizotypal personality disorder and psychotic-like experiences. Specifically, they 

postulate that all these different psychosis-related constructs represent more narrow 

expressions of the schizotypy continuum and that any phenotypic differences between these 

simply reflect differences in how schizotypy is symptomatically expressed. As such, within 

model, schizotypy is understood to reflect a latent vulnerability for schizophrenia-spectrum 

illnesses that can be expressed across a very broad range of psychosis-related personality, 

subclinical and clinical phenomenology.   

 Interestingly, Debbané and Barrantes-Vidal (2015) have attempted to place schizotypy 

within a developmental framework by drawing attention to empirical evidence suggesting that 

the expression of schizotypal traits during the key window of adolescence may contribute to 

alter the normative developmental trajectories of  various biopsychosocial processes linked to 

clinical psychosis. Against this background, they have conceptualised schizotypy as an 

underlying personality basis characterised by a number of risk-inducing properties that not only 

reflects the earliest manifest sign of emerging psychosis, but also causally impacts to shape the 

developmental context that will further potentiate the unfolding of psychosis vulnerability 

during the critical period spanning from adolescence to young adulthood (Debbané et al., 
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2014). As it will be discussed in more detail in chapter 1.3.5. the model proposed by Debbané 

and Barrantes-Vidal (2015) provides a useful developmental framework for studying the 

dynamic and complex nature of bidirectional associations that may take place between 

schizotypy and other psychosis-relevant risk factors during adolescence. Therefore, in line with 

this developmental model, the empirical studies of the current thesis will conceptualise 

schizotypy as an underlying personality basis, whose expression in the form of schizotypal 

personality traits may thwart the normative trajectory of various psychosocial processes 

(including mentalizing) to augment the risk for the emergence of clinical manifestations. 

Accordingly, the emergence of clinical risk states (captured by the CHR approaches) or clinical 

psychosis during late adolescence and young adulthood will be understood as reflecting the 

outcome of a series of developmental transactions leading to the exacerbation of an underlying 

schizotypal trait liability (Debbané et al., 2014).  

 Given that the Schizotypal Personality Questionnaire (SPQ) was used across the 

empirical studies of the current thesis, the next paragraphs will describe its properties and 

critically review its use as a measure of schizotypy in the general population. First it is 

important to note that the SPQ was developed based on the DSM-III-R clinical criteria for 

schizotypal personality disorders (SPD) (Mason, 2015). SPD prevalence rates range between 

2-3%, suggesting that its prevalence is higher than that of schizophrenia (Cadenhead and Braff, 

2002). Importantly, SPD and schizophrenia are thought to share similar pathophysiological 

mechanisms and it is generally agreed that SPD reflects a trait marker for the development of 

schizophrenia (Yung et al., 1996). Furthermore, it has been reported that the conversion rate 

from SPD to schizophrenia-spectrum illnesses is over 11%, which is comparable to the 

conversion rates observed among the relatives of patients with schizophrenia (Debbané et al., 

2015). 
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  Most psychometric analyses examining the factorial structure of the SPQ consistently 

identify three main dimensions: the cognitive-perceptual (hallucination and delusion-like 

phenomena, magical thinking), interpersonal (social anxiety, constricted affect, lack of close 

friends), and disorganization dimensions (odd behaviours, odd speech) (Fonseca-Pedrero et al., 

2018; Raine, 2006). Importantly, a number of empirical limitations pertaining to the factor 

structure of the SPQ and its use as a multidimensional measure of schizotypy must be noted. 

 First, as mentioned above, the SPQ was originally developed to assess SPD symptoms 

rather than schizotypy per se. For instance, the interpersonal dimension of the SPQ does not 

assess theoretically important aspects of the schizotypy construct, such as social or physical 

anhedonia, but instead includes social anxiety, a feature that has been shown to strongly 

correlate with other personality dimensions that involve emotion dysregulation and distress, 

such as neuroticism (Gross et al., 2014). Indeed, while the negative scales of other schizotypy 

measures have shown modest correlations with neuroticism, the correlations between the 

interpersonal dimension of the SPQ has been found to range from moderate to high (Gross et 

al., 2014). In a similar vein, the disorganized dimension of the SPQ appears to capture aspects 

of oddness and eccentricity, rather than dimensional aspects of cognitive disorganization or 

formal thought disorder (Oezgen and Grant, 2018). Indeed, the disorganized scale of the SPQ 

has been shown to correlate strongly with its cognitive-perceptual scale suggesting that the two 

assess, at least in part, overlapping features, thus may not represent distinct dimensions (Gross 

et al., 2014). In addition, high intercorrelations between the three dimensions have also been 

commonly observed, thus raising questions about the SPQ as a multidimensional measure of 

schizotypy (Gross et al., 2014). For instance, given that the SPQ represents a clinical measure 

of SPD traits, the high intercorrelations between its scales suggest that it may tap into more 

global aspects of distress and as such share variance with neuroticism (Oezgen and Grant, 

2018). Overall, while empirical data support that the cognitive-perceptual dimension of the 
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SPQ does capture unique aspects pertaining to positive schizotypy, the evidence for its 

interpersonal and disorganized dimensions as measures of negative and disorganized 

schizotypy remain limited. 

 Given its theoretical development, as well as empirical data pertaining to its factor 

structure, it appears that the SPQ may not directly measure schizotypy. Rather, the SPQ may 

capture the manifest outcomes of schizotypy, namely schizotypal personality symptoms. 

Indeed, according to Kwapil and Barrantes-Vidal (2015), schizotypy may be expressed across 

a broad range of clinical and non-clinical phenomenology, which includes schizotypal 

personality disorder, as well as schizotypal personality traits. In other words, the SPQ may 

constitute a proxy measure capturing pathological outcomes of schizotypy, rather than 

schizotypy itself. Nonetheless, evidence also suggest that schizotypal personality features, as 

assessed by the SPQ do capture stable psychosis-like trait manifestations (Fonseca-Pedrero et 

al., 2018). Furthermore, the primary aim of the empirical studies of the current thesis will be 

to investigate how more “pathological” aspects of schizotypal trait expression may relate to 

mentalizing disruptions in community adolescents, thus justifying the use of the SPQ. Finally, 

given that the SPQ is one of the most commonly used measures of schizotypal traits, it’s use 

in the current thesis also allows for comparisons between current findings and those of previous 

studies. 

 

1.3.4. Schizotypy as a distal trait marker of psychosis expression 

A number of general population longitudinal studies with study intervals spanning from 5 to 

50 years suggest that self-rated schizotypal features, pertaining to both the cognitive-perceptual 

(e.g. perceptual aberration) and interpersonal (e.g. social anhedonia) dimensions, relate to the 

subsequent development of psychotic disorders. For example, Chapman et al (1994) found that 

5% of individuals from a general population university sample scoring high on trait measures 
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of  perceptual aberration or magical ideation developed schizophrenia over a 10 year period. 

Furthermore, 40% of individuals who scored high on both magical ideation and social 

anhedonia developed schizophrenia over the same study interval. In the same sample Kwapil 

et al (2013) reported that 24% of high scorers on social anhedonia developed schizophrenia-

spectrum illnesses by 30 years of age. Similarly, a prospective study from a large birth cohort 

(n = 4871) found that those who developed psychotic disorders after the age of 31 years had 

previously reported high scores on social anhedonia (Miettunen et al., 2011). Bogren et al. 

(2010) found that a “paranoid-schizotypal” rating in a clinical interview of schizoid- and 

schizophrenia-related personality features predicted the subsequent development of clinical 

psychosis in a general population sample. Finally, Gooding et al (2005) reported that high 

scorers on schizotypy measures of perceptual aberration and magical ideation (n = 59) and of 

social anhedonia (n = 32) were significantly more likely to develop schizophrenia-spectrum 

illnesses over a 5-year interval compared to a group of individuals scoring low on these 

measures (n = 44). Overall, these findings suggest that self-rated schizotypy is longitudinally 

related to the emergence of psychotic illnesses. Furthermore, they highlight that research on 

schizotypy and psychosis-risk should not only include psychotic-like cognitive-perceptual 

manifestations (i.e. positive schizotypy), but also encompass multidimensional assessments 

that include measures of interpersonal schizotypal manifestations (i.e. negative schizotypy). 

Surprisingly, the longitudinal effects of the disorganised dimension on the development of 

psychotic disorders have not been adequately studied, thus it is important to consider that some 

of the effects attributed to positive and negative schizotypy may be confounded by the presence 

of disorganised manifestations. Indeed, the expression of schizotypal traits pertaining to 

disorganization has been shown to impact the developmental trajectory of cognitive-perceptual 

manifestations in adolescence (Debbané et al., 2013).   
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 In line with general population studies, schizotypal trait dimensions have also been 

found to be statistically significant predictors for the later development of psychotic disorders 

in samples of non-clinical children, adolescents and young adults who are at genetic risk for 

the illness (i.e. first and second degree relatives of patients with schizophrenia). For instance, 

Erlenmeyer-Kimling et al (1993) showed that physical anhedonia in a child sample (mean age 

= 9.5 years) was significantly related to the development of psychosis within the next 11 years. 

In a sample of young adults at genetic risk (mean age = 21.2 years), Johnstone et al (2005) 

reported that total schizotypy scores, as well as schizotypal features pertaining to oddness and 

social withdrawal predicted the development of schizophrenia over a 5 year period. Finally, 

multiple structural equation data from a sample of genetic high risk individuals spanning from 

childhood to young adulthood (mean age = 15.9 years) showed that schizotypy was the only 

variable that was directly predictive of the emergence of clinical psychosis over a period of 3.5 

years among a number of genetic (degree of relatedness to family member with schizophrenia), 

cognitive (IQ, working memory) and environmental risk factors (cannabis abuse, history of 

obstetric complications, removal from family home, parental separation or loss of a parent) 

(Shah et al., 2012). 

 Overall, schizotypal dimensions appear to be significant predictors of conversion to 

clinical psychosis. However, the measurement of schizotypal traits in non-clinical populations 

tends to yield significantly lower predictive values when compared to the assessment of CHR 

states measured among help-seeking individuals (Debbané et al., 2014). Furthermore, although 

the concurrent assessment of schizotypal traits has been found to statistically increase the 

predictive value of CHR measures, from a clinical point of view it’s utility in terms of 

discriminating between those who convert to clinical psychosis and those who do not has been 

found to be limited (Mason et al., 2004). For these reasons, early detection clinical strategies 

to date have favoured the assessment of CHR syndromes over schizotypal personality traits 
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(Debbané et al., 2014). Indeed, the CHR approaches described above were developed under a 

criterion validation framework with the aim to capture individuals who are at imminent risk 

for developing clinical psychosis (thus their effectiveness has been assessed on the basis of  

transition rates among help-seeking populations). In contrast, the operationalization of  the 

schizotypy construct and its psychometric assessment (even within the more clinical quasi-

dimensional model) has always been guided by the assumption that expression of schizotypal 

traits in the general population may confer risk for a number of different outcomes, which may 

include among others, transition to clinical illness.   

 It must be noted however that although CHR state indicators are more effective in 

assessing imminent risk to clinical psychosis, they tend to lose their predictive value when 

assessed more than 3 years before the onset of clinical psychosis (Debbané et al., 2014). In 

other words, as discussed earlier, clinical risk states assessed by the CHR criteria appear to 

capture the first stages of an already established, albeit attenuated, psychotic process that links 

closely, both temporally and phenotypically, to clinical illness. In contrast, prospective studies 

with long-term study intervals in child and adolescent samples have shown that schizotypal 

traits are most effective as distal markers of psychotic illness onset (Debbané et al., 2014). 

 Interestingly, as it will be shown in the next section, the expression of schizotypal traits 

during childhood and early adolescence has been associated with a number of genetic, 

environmental and interpersonal risk factors for clinical psychosis (Shah et al., 2012). In this 

context schizotypal manifestations appear to define an early personality profile characterised 

by a number of underlying neurobiological and psychosocial properties upon which clinical 

states, including those captured by the CHR criteria, may unfold across development. As such, 

investigating schizotypal phenomena and their associations with other biopsychosocial risk 

factors in non-clinical populations can better inform our understanding of the earliest-stages of 
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psychosis pathogenesis than research restricted to individuals who are at the endpoint of the 

psychosis-liability continuum (Verdoux and van Os, 2002).  

 

1.3.5. Schizotypy as a causal developmental determinant of psychosis risk in adolescence 

Empirical studies suggest that the expression of schizotypal traits in community samples is 

significantly associated with a number of neuro-physiological, behavioural, and environmental 

aetiopathogenic mechanisms and risk factors typically linked to both the development and 

maintenance of clinical psychotic states. For instance, research has shown that schizotypal trait 

manifestations assessed among non-clinical individuals are associated with cognitive 

difficulties (e.g. in attention, memory and language production), adverse interpersonal 

experiences (e.g. attachment adversity, bullying) and exposure to environmental stress factors 

(e.g. living in urban environments) akin to those observed in people suffering with clinical 

psychosis (Ettinger et al., 2015; Korver-Nieberg et al., 2013; Pedersen et al., 2001). In a similar 

vein, a variety of genes and genetic polymorphisms identified as implicated in the aetiology of 

schizophrenia (e.g. dopamine-related genes) have also been associated with the expression of 

schizotypal traits in non-clinical samples (Barrantes-Vidal, Grant and Kwapil, 2015).   

 Importantly, research suggests that the associations between schizotypal traits and 

biopsychosocial factors linked to the expression of clinical psychotic states are already evident 

during early development. For instance, cluster analytic studies suggest that subgroups of 

adolescents scoring high on measures of schizotypy perform more poorly on neurocognitive 

measures of general intelligence and verbal fluency, obtain higher teacher ratings in terms of 

behavioural problems and display significantly more abnormalities in endophenotypic 

neurological markers (i.e. neurological soft signs, dermatoglyphic abnormalities) compared to 

young people with low scores on schizotypy measures (Barrantes-Vidal et al., 2003). In the 

interpersonal domain, studies have shown associations between traumatic life events, 
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maladaptive attachment patterns and self-rated schizotypal manifestations during childhood. 

For example, Escher et al. (2002), found that 86.3% from a sample of children experiencing 

cognitive-perceptual aberrations pertaining to auditory verbal hallucinations also reported 

experiencing traumatic and stressful life events at the time of their onset. Similarly, studies 

have reported significant associations between attachment avoidance and positive schizotypal 

expression (Korver-Nieberg et al., 2013; Berry et al., 2007; MacBeth et al., 2008), as well as 

between negative schizotypy and both attachment avoidance and anxiety (Berry et al., 2007; 

Sheinbaum et al., 2013). Interestingly, data from child and adolescent relatives of people 

diagnosed with psychosis showed that a number of cognitive (e.g. IQ), genetic (e.g. degree of 

relatedness) and environmental (e.g. parental loss) risk factors for psychosis were only 

indirectly related to the emergence of the illness after a 3.5 year interval and that was through 

the mediational role of self-reported schizotypy (Shah et al., 2012).  

 Overall, a growing body of literature indicates that risk factors typically related to the 

expression of clinical psychosis can also be identified among children and young people 

scoring high on psychometrically defined measures of schizotypy. These findings suggest that 

the developmental pathogenic process linking schizotypal personality traits to biological, 

interpersonal and behavioural features relevant for psychosis begins long before the onset of 

the first diagnosable symptoms of the illness in adulthood and prior to the emergence of CHR 

states in late adolescence (Debbané and Barrantes-Vidal., 2014). When this is considered 

conjointly with evidence suggesting that schizotypy constitutes a distal predictor for the 

development of clinical psychosis (Debbané et al., 2014), it highlights its potential role as a 

developmental determinant of psychosis risk - a causal factor characterised by a number of 

risk-inducing properties that not only reflects the phenotypic outcome of an emerging psychotic 

pathogenic process, but may also contribute in shaping the developmental context that will 
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further potentiate the unfolding of psychosis vulnerability during the critical period spanning 

from adolescence to young adulthood (Debbané et al., 2014).  

 Indirect evidence for the developmental impact of schizotypal traits on psychosis risk 

can first be identified at the endophenotypic neuro-physiological level. Endophenotypes for 

schizophrenia consist of measurable aberrations in neurophysiological processes that are 

closely linked to risk-inducing genes and cannot be readily observed at the phenotypic level. 

These subtle abnormalities typically involve low-level sensory functions (e.g. sensory-motor 

gating; auditory and visual processing) that are known to mature prior to pubertal development 

and contribute in sustaining the elaboration of higher-order cognitive processing (Kantrowitz 

et al., 2014). Endophenotypic impairments in these basic sensory functions are increasingly 

linked with the expression of schizotypal traits in children and young people from the general 

population, as well as in familial-risk youths who carry the risk genotype (Hans et al., 2009; 

Barrantes-Vidal et al., 2003; Ettinger et al., 2015; Nelson et al., 2013). Interestingly however, 

schizophrenia endophenotypes do not typically correlate with state manifestations of psychosis 

and do not appear to directly contribute to its symptomatic expression (Gottesman & Gould, 

2003; Greenwood et al., 2013; Braff et al., 2001). Rather, it has been proposed that they exert 

their pathogenic impact by disrupting the normative developmental trajectory of higher-order 

cognitive processes (i.e. mentalizing), which are in turn directly linked to the core symptomatic 

expressions of the illness (Debbané, Salaminios et al., 2016). This would suggest that children 

and young people who report schizotypal traits undergo aberrant developmental trajectories for 

higher-order psychological processes on the basis of these underlying neuro-physiological 

anomalies, thus increasing their vulnerability to clinical psychosis from adolescence to young 

adulthood.  

 More direct indications for the developmental impact of schizotypal traits on psychosis 

vulnerability can be observed in the interpersonal and psychosocial domains. Empirical 
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findings suggest that although schizotypal manifestations (e.g. non-clinical auditory 

hallucinations) are relatively common in childhood and adolescence and in most cases naturally 

disappear spontaneously, their interaction with other psychosocial risk factors may lead to their 

persistence or exacerbation further along development (Brink et al., 2020; Bartels-Velthuis et 

al., 2016; Dominguez et al., 2011). Indeed, bidirectional and transactional interactions between 

schizotypal features and psychosocial risk factors are clinically common during childhood and 

adolescence. For instance, in the context of school environments, it is not uncommon for young 

people who exhibit disorganized manifestations pertaining to odd speech and eccentric 

behaviour to be met by their peers with hostility or even go through experiences of bullying-

victimization (Debbané and Barrantes-Vidal, 2014). These adverse interpersonal interactions 

can in turn lead to experiences of social anxiety, social withdrawal (interpersonal schizotypy) 

and increasing suspiciousness (positive schizotypy), which together may augment psychosis 

vulnerability during adolescence. In a similar vein, experiences of childhood trauma or early 

attachment adversity may lead young people to appraise their social environment as hostile and 

threatening, again leading to schizotypal experiences of suspiciousness and paranoia (Pickering 

et al., 2008). In order to cope with these experiences, young people may engage in maladaptive 

copping strategies known to increase psychosis risk (i.e. cannabis use) or spend more time 

isolated and away from potentially positive social interactions with peers and other trustworthy 

adults that could otherwise attenuate their growing perception of their environment as 

threatening and persecutory.   

 Thus, from a dynamic developmental psychopathology standpoint, psychosis 

vulnerability during childhood and adolescence can be seen as developing though a complex 

matrix of bidirectional associations between emerging schizotypal personality traits and risk 

factors expressed across the neurobiological, interpersonal (e.g. attachment trauma, cannabis 

use, bullying) and psychological domains (Fonseca-Pedrero et al., 2020). In this context, the 



 50 

emergence of clinical risk states (as captured by the CHR approaches) during late adolescence 

and young adulthood  can be understood as reflecting the outcome of a series of developmental 

transactions leading to the exacerbation of an underlying schizotypal trait liability that is 

distributed in the general population at varying degrees (Debbané et al., 2014). This is 

supported by recent data suggesting that CHR adolescents exhibit significantly more 

schizotypal trait features than young people with a non-psychotic personality disorder 

diagnosis (Boldrini et al., 2020b).  

 Despite these findings, the psychological mechanisms linking schizotypal personality 

traits to the expression of psychotic states remain poorly understood. In the second part of this 

chapter, it will be proposed that mentalizing processes represent key psychological factors that 

may relate to and interact with an underlying schizotypal “seed” or trait liability to modulate 

the expression of psychosis vulnerability during adolescence.  

 

1.3.6. Summary of part one 

The first part of the introductory chapter provided an overview of the characteristics and 

predictive value of the prodromal risk states and premorbid trait manifestations that precede 

the full-blown expression of clinical psychosis, as well the approaches developed to assess 

these. By reviewing empirical findings to date, two key assumptions were highlighted: (1) 

clinical risk states (i.e. attenuated psychotic symptoms), which commonly emerge during late 

adolescence and young adulthood are experienced as marked deviations of one’s day-to-day 

functioning and represent early phenotypic markers of an already established pathogenic 

trajectory that is linked, both proximally and phenomenologically, to clinical psychosis; and 

(2) the expression of schizotypal traits in pre-adolescence and early adolescence reflects an 

underlying personality basis characterised by a number of risk-inducing properties that may 
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causally impact on the psychosocial developmental context to potentiate the distal unfolding 

of psychotic states during late adolescence and young adulthood.  

 Against this conceptual background, the second part of this chapter will review 

evidence suggesting that mentalizing processes pertaining to both the understanding of oneself 

and others represent key psychological factors whose atypical development relates to psychosis 

risk across both the state/symptom and trait/personality levels of expression. It will be argued 

that investigating early associations between mentalizing difficulties and schizotypal traits 

during adolescence may help elucidate the first stages of a developmental pathogenic process 

that modulates psychosis vulnerability across development.  

 

Part two 

1.4. Mentalizing in the psychosis continuum 

As discussed in the beginning of this chapter, mentalizing refers to the set of mental activities 

involved in the imaginative capacity to understand the intentional mental states (i.e. thoughts, 

emotions) driving one’s own and others’ behaviours (Fonagy & Target, 1996). Mentalizing 

represents a complex psychological construct that has been operationalised as organized along 

different but interrelated dimensions (Fonagy and Luyten, 2009). For instance, at any given 

moment, the focus of mentalizing activity may take as its object oneself or other people 

(self/other dimension). In a similar vein, the content of mentalizing activity of both the self and 

others may focus on cognitive (e.g. thoughts and intentions) or affective (e.g. emotions) 

material at varying degrees (cognitive/affective dimension). Furthermore, mentalizing 

judgments can be based on evaluations pertaining to externally observed characteristics (i.e. 

facial gestures) or inferences about internal states (internal/external dimension). Finally, 

mental state inferences can either be fast, intuitive and reflexive, or more declarative, slow and 

controlled (automatic/controlled dimension). Within this framework, different types of higher 
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order processes are understood to reflect different facets of the wider mentalizing construct 

(Choi-Kain and Gunderson, 2008). For example, ToM inferences about other people’s thoughts 

or intentions would overlap with the cognitive, other-oriented facet of mentalizing. Similarly, 

self-oriented “metacognitive” processes involving the ability to recognise, think about and 

reflect on one’s own thoughts, experiences and beliefs would overlap with the self-oriented 

aspect of mentalizing (Debbané et al., 2016).  

 Therefore, it can be seen that the construct of mentalizing does not seek to replace other 

conceptually-related constructs or processes (e.g. ToM). Rather, in its contemporary definition 

(used throughout this thesis) mentalizing captures all the higher-order reflective abilities that 

entail inferences about one’s own and other peoples’ mental states. This has often led to the 

concept of mentalizing being criticised as too wide, heterogenous, difficult to adequately define 

and hard operationalise (Choi-Kain and Gunderson, 2008). Indeed, each of the different 

processes encompassed within the mentalizing construct, such as ToM, metacognition or 

mindfulness, have their own conceptual traditions, empirical bases and unique measurement 

tools (Lysaker et al., 2021). Importantly however, large scale comparative investigations that 

would empirically clarify the relationship between these overlapping processes are currently 

lacking. As such, the study of different higher order processes has often remained scattered 

across multiple domains of investigation. Therefore, it can be argued that placing them under 

an integrative framework can facilitate the generation and testing of hypotheses pertaining to 

their development, the factors that contribute to their impairment, as well as their impact in the 

emergence of psychopathological outcomes.   

 Difficulties in utilizing mental state information to understand oneself and others are 

increasingly regarded as key factors that relate to the reality distortions characterising psychotic 

phenomena (Brent & Fonagy, 2014; van Os et al., 2010; Frith, 1992; Allen et al., 2007). Indeed, 

at the phenotypic level, a number of core psychotic phenomena explicitly involve difficulties 
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in recognising and reflecting on one’s own or others’ mental events. For instance paranoid 

delusional ideation entails the misattribution of other people’s intentions (Brent and Fonagy, 

2014), while auditory hallucinations and delusions of alien control involve difficulties in 

recognising and monitoring one’s own self-generated inner mental events (i.e. inner speech, 

bodily signals). 

 A meta-analysis of data from 29 studies with a total number of over 1500 participants 

found that people suffering with psychosis exhibit significantly worse mentalizing 

performance in ToM tasks compared to healthy controls with a large mean effect size (d = -

1.25) (Sprong et al., 2007). Furthermore, as it will be discussed in more detail in section 1.5, 

studies have shown that poor ToM performance in psychosis is linked with the severity of 

psychotic symptomatology (Frith., 2004). In addition, a different strand of empirical research 

has shown that people suffering with psychosis also experience self-reflective difficulties in 

recognising themselves as the source of their own thoughts and actions (Frith, 1992). Indeed 

experimentally-assessed impairments in self-monitoring (the capacity to recognise and monitor 

the source of self-generated mental events)( Johnson et al., 1993) have been shown relate to 

core psychotic manifestations. For instance, meta-analytic data from 15 studies including a 

total sample size of 489 schizophrenia patients found that difficulties in monitoring the source 

of self-generated verbal material was significantly associated to hallucinatory phenomena with 

moderate-to-large effect sizes (Brookwell, Bental and Varese., 2013). It must be noted that 

although self-monitoring is not typically studied under the construct of mentalizing, it does 

involve self-reflective inferences about mental events. Indeed, self-monitoring has previously 

been described in the literature as a metacognitive processes (Dimaggio et al., 2009; Brookwell, 

Bentall and Varese, 2013; Lysaker et al., 2011; Debbané et al., 2016; Debanné, Salaminios et 

al., 2016). As such, self-monitoring will be conceptualised throughout this thesis as a higher-

order cognitive process that overlaps with the self-oriented cognitive facet of mentalizing. 



 54 

Importantly, self-reflective difficulties in psychosis have often been assessed through narrative 

methodologies that aim to capture more integrative aspects pertaining to the capacity to 

understand and synthesise one’s own personal experiences (Lysaker et al., 2005), or self-report 

measures that capture maladaptive beliefs about the process and content of one’s thoughts 

(Varese and Bentall, 2011). Contrary to these, the experimental assessment of self-monitoring 

offers the opportunity to explore more fundamental disruptions in self-reflective abilities 

among people suffering with the illness and those at increased risk.      

 However, despite emerging empirical evidence and clinical conceptualizations 

regarding the links between mentalizing and psychosis, a number of gaps remain. First of all, 

although mentalizing impairments in ToM and self-monitoring appear to account for unique 

variance in symptomatic and functional outcomes in psychosis, it remains unclear how these 

contribute to the illness over and above other neurocognitive difficulties often identified in 

people suffering from psychosis. Indeed, a multiplicity of deficits in cognitive domains, such 

as working memory, attention and executive functioning have consistently been observed in 

psychosis (Heinrichs and Zakzanis, 1998). Furthermore, while most studies testing mentalizing 

abilities, such as ToM and self-monitoring often control for the effects of other neurocognitive 

impairments, it is likely that any test of ToM or self-monitoring would probably tap into 

multiple component processes at the same time. For example, tasks assessing ToM through the 

understanding of indirect speech would implicitly also rely on verbal comprehension abilities 

(Sprong et al., 2007). Thus, it remains possible that general cognitive abilities may represent a 

necessary, but perhaps not sufficient condition, for normative performance in mentalizing tasks 

(Sprong et al., 2007) Second, cognitive models do not explicitly clarify how impairments in 

higher order reflective processes such as self-monitoring and ToM relate to disturbances in pre-

reflective self-awareness. For instance, it remains unclear whether impairments in reflective 

aspects pertaining to self- and other-understanding in psychosis occur independently from 
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disturbances in pre-reflective self-awareness, or whether they represent phenotypic correlates 

or even outcomes of the latter. Furthermore, within cognitive models of psychosis, disruptions 

in higher order reflective processes, such as self-monitoring and ToM are often viewed as 

“static” neurocognitive deficits, thus are seldomly placed within a developmental framework 

that would facilitate the study of the factors that contribute to impair these across development 

or for potential interconnections with pre-reflective aspects of the self.  Most importantly 

perhaps, mentalizing dysfunction has been described as transdiagnostic and appears to be 

implicated in a number of psychopathological outcomes, including borderline personality 

disorder (Bateman & Fonagy, 2010); depression (Taubner et al., 2011) and functional somatic 

disorders (Luyten et al., 2012), thus raising questions pertaining to its specific role in psychotic 

disorders. 

  Interestingly, it has been suggested that common element that unifies the higher order 

functions that are subsumed under the mentalizing construct is that they all exert some form of 

top-down control to account for disruptions in lower-level information processing (e.g. sensory 

aberrations, emotion dysregulation) (Rudrauf, 2014; Fonagy and Bateman, 2016). This brings 

up the interesting possibility that disruptions in mentalizing abilities may not be causally 

associated to psychosis, but rather reflect the breakdown of resilience factors that could 

otherwise protect against transition to clinical illness among those who are at increased 

neurogenetic risk (Debbané; Salaminios, et al., 2016). Indeed, the underlying causes of 

psychotic illnesses can be traced to genetically-based disruptions in the detection, integration 

and processing of multi-sensory input (Greenwood et al., 2013). These can lead to alterations 

in pre-reflective self-awareness (characteristic of those described by phenomenological 

approaches) during the prodromal stages of the illness, which may involve aberrant sensory 

and perceptual experiences, such as derealization, depersonalization and hallucination-like 

phenomena (Postmes et al., 2014; Sass and Parnas, 2003). Importantly, failures to engage in a 
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reflective process or construe mental representations of these aberrant sensory and perceptual 

states may contribute to their exacerbation and increase the risk for the emergence of clinical 

symptoms. In other words, and from a clinical point of view, the critical value of mentalizing 

in emerging psychosis may be to afford resilience and protect against the development of the 

illness in the face of adverse sensory conditions (Salaminios and Debbané, 2021). While the 

role of mentalizing abilities as resilience factors in psychosis remains an empirically 

unexplored hypothesis, a few studies have shown that better mentalizing skills are linked to 

better outcomes during the clinical and preclinical stages of the illness. Indeed, Braehler and 

Schwannauer (2012) reported that better mentalizing capacities, assessed using narrative 

methodologies, supported adaptation and individuation processes in adolescents recovering 

from a first episode of psychosis. Furthermore, Bartels-Velthuis et al. (2011), reported that in 

sample of young adolescents who experienced non-clinical hallucinations within the previous 

five years, the risk for the development of secondary delusional ideation was lower for those 

with higher ToM scores. More recently, Peters et al. (2016) found that a sample of individuals 

who experienced non-clinical auditory hallucinations reported better mindfulness skills 

compared to individuals diagnosed with psychosis. These studies indicate that robust 

mentalizing may represent a factor that protects at-risk individuals from the psychopathological 

effects of emerging psychosis during its preclinical stages. Despite these findings, the nature 

of associations linking mentalizing and emerging risk for psychosis during the premorbid and 

prodromal stages of the illness remains incompletely understood.  

 The second part of the chapter will explore the hypothesis that disruptions in ToM and 

reality/self-monitoring, which are commonly identified in people suffering from clinical 

psychosis, can also be observed during the preclinical stages of the illness, both at the state and 

trait levels of its expression. Furthermore, it will be shown the expression of schizotypal traits 

during late childhood and adolescence is linked with early disruptions in these mentalizing 
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processes. From this basis, it will be argued that the expression of schizotypal traits in 

adolescence may causally impact on the normative development of mentalizing processes 

involved in the understanding of the self and others (i.e. ToM and self-monitoring), thus 

augmenting the risk for the development of clinically-relevant symptoms. To frame the 

subsequent discussion, the next section begins by briefly outlining the concept of mentalizing 

in terms of its developmental nature, suggesting that childhood and adolescence represent 

critical periods both for the acquisition and  developmental elaboration of mentalizing 

capacities, particularly in the context of close interpersonal relationships with others.  

 

1.4.1. Understanding oneself and others: the acquisition of mentalizing within 

interpersonal relationships with others in childhood and adolescence 

The capacity to attribute mental states in oneself and others is increasingly understood as 

constituting a developmental achievement linked closely to the quality of interpersonal 

relationships during childhood and adolescence (Fonagy et al., 2002). Results from empirical 

investigations have supported the view that early attachment relationships exert a 

developmental impact on the understanding of mental states. For instance, Fonagy, Redfern 

and Chapman (1997), reported that the level of attachment security, measured by a separation 

anxiety test (Klagsburn and Bowlby, 1976) was positively correlated with ToM performance 

among a sample of children aged between 3-6 years. In a more recent study using a prospective 

design, Steele, Steele and Croft (2008) tested basic facial emotion recognition capacities in a 

sample of 6 year old children (n = 63) that had previously undergone an assessment of mother-

infant attachment (Strange Situation Procedure, Ainsworth et al., 1978) at one year of age. The 

authors reported that 6-year-old children who were classified as having an insecure attachment 

to their mother at 1 year of age were significantly less accurate in their emotion recognition 

judgments compared to children that were classified as securely attached. Interestingly, results 
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from the study also showed that the understanding of emotions by 6-year old children was 

unrelated to both children’s and parents’ verbal skills. Thus overall, the results by Steele, Steele 

and Croft (2008) suggest that the acquisition of mentalizing skills pertaining to emotion 

recognition represents, at least early in development, a pre-verbal phenomenon linked 

primarily to the quality of parent-infant relationships. On this basis, developmental models 

have sought to explain how subtle embodied and psychological interactions between children 

and their parents may contribute to foster the acquisition of mentalizing and sustain the 

development of a coherent sense of embodied and psychological selfhood.  

 At the most basic level, infantile attachment-seeking behaviours (i.e. proximity 

seeking, clinging) are typically perceived and reciprocated by attuned caregivers via closely, 

but not perfectly, contingent physical actions (i.e. holding, soothing, feeding). By sensitively 

responding to expressions of physical needs, the caregiver facilitates in the infant the 

emergence of a pre-reflective sense of agency, in that self-produced physical actions are 

experienced as functions that bring about goal-directed outcomes in the external environment 

(Csibra & Gergely, 1998). Repeated embodied interactions with caregivers affirm the reality 

and validity of infants’ physiological arousal, thus allowing them to integrate their body-related 

experiences in order to scaffold a basic sense of themselves as separate human beings (Fonagy 

& Target, 1997; Fotopoulou & Tsakiris, 2017). Indeed, indirect support for the role of early 

embodied interactions in the physical regulation of the self can be found in studies suggesting 

that increased early skin-to-skin mother-infant stimulation is associated with better visual-

motor skills, and advanced motor development in low birth weight infants (Weiss, Wilson and 

Morrison, 2004), as well as better body-temperature maintenance and stress regulation in 

newly-born infants following Caesarean section (Stevens et al., 2014). 

 Furthermore, by responding psychologically through mirroring responses (attuned yet 

slightly distorted reflection through facial expressions and tone of voice) to their children’s 
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physical expressions of complex and overwhelming emotional states (particularly those of 

distress), caregivers provide them with an implicit sense that these can be communicated, 

recognised and managed. This highly intuitive dyadic interaction provides children with an 

experience of “containment” (Bion, 1962) that modulates their affective states and facilitates 

in them the capacity to mentally represent, give meaning to and take ownership of self-

experience. Repeated experiences of mirroring complex emotions by caregivers enables 

children to find meaning in their affective states and internalize them as part of their self-

regulatory repertoire. In this way, young children transition from split modes of experiencing 

their inner states, as either isomorphic to external reality (psychic equivalence) or completely 

dissociated from it (pretend mode), to a more mentalizing or reflective mode where mental 

states are experienced as inherently meaningful and subjective in nature (Fonagy & Target, 

1996). Thus, with the help of ordinary attuned parenting, children learn to use their minds (i.e. 

their mentalizing capacity) to recognise their inner states and provide for themselves the 

caregiving function originally afforded by their parental figures. Indeed, the quality of 

caregivers’ mirroring during the first six months has been empirically shown to influence 

children’s capacity to regulate affect (Gergely, 2004). Furthermore, as mentioned in the 

beginning of this section, a number of studies have shown that secure attachment in infancy 

and early childhood is positively associated with the normative development of mentalizing 

processes such as ToM, emotion recognition and mindfulness (Fonagy et al., 1997; Sharp & 

Fonagy, 2008). In a similar vein, neuroscientific evidence indicate that as adults we recruit the 

same neural networks when engaging in parent-referential and self-referential reflective 

processing (Vanderwal et al., 2008), thus supporting the role of early affect-mirroring in 

mentalizing (Fonagy & Luyten, 2009).  

 While early attachment relationships during infancy and childhood are considered 

critical for the establishment of mentalizing capacities (Fonagy & Target, 1996), increasing 
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evidence suggest that adolescence represents a key developmental period for the maturation 

and elaboration of mentalizing processes (Fonagy et al., 2002). At the neural level, data suggest 

that significant structural and functional brain changes take place in key networks implicated 

in mentalizing during adolescence (Blakemore, 2008; Choudhury et al., 2006). These changes 

have been shown to significantly contribute in the cerebral specialization of mentalizing 

processes (Badoud et al., 2016). Simultaneously, within the interpersonal domain the lessening 

of young peoples’ dependence on family systems and the initiation of new interpersonal 

relationships (e.g. peer, romantic) lead to novel affective experiences (e.g. sexual arousal, 

shame, etc.), which further contribute to the elaboration of mentalizing processes as a means 

to navigate a social world of increasing complexity (Fonagy et al., 2002). This is supported by 

a growing number of  behavioural data suggesting that mentalizing performance continues to 

improve throughout adolescence and into young adulthood (Choudhury et al., 2006; 

Dumontheil et al., 2010; Vetter et al., 2013). Therefore, the capacity to construe representations 

of one’s own and other peoples’ mental states appears to be shaped both through adolescent 

brain development, as well as through the wealth of novel social learning opportunities that 

typically arise in adolescence (Fonagy et al., 2002; Poznyak et al., 2019).  

 Critically however, the rapid biopsychosocial changes that take place during 

adolescence (e.g. hormonal changes, synaptic pruning, increasing importance of school 

performance, identity formation and individuation processes), along with the interpersonal and 

emotional stress-load these typically generate, also constitute it as a critical period for the 

emergence of psychopathological manifestations (Paus et al., 2008). Indeed, schizotypal trait 

manifestations commonly emerge in early adolescence (Debbané & Barrantes-Vidal, 2014) 

and become clinically relevant during the latter stages of adolescent development (Gooding et 

al., 2005).  Importantly, behavioural and neuroimaging studies indicate that the expression of 

schizotypal personality traits and psychotic-like experiences in young people is associated with  
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adverse interpersonal outcomes, as well as structural alterations and atypical neural activation 

in brain areas involved in mentalizing processes pertaining to the understanding of the self and 

others (Romero-Garcia., 2020; Dahoun et al., 2013; Lagioia et al., 2011). These findings 

signify that for some adolescents, the development of mentalizing occurs in the context of trait 

risk for psychosis. Indeed, recent findings suggest that young people who display subclinical 

psychotic manifestations demonstrate reduced developmental trajectories for common age-

related improvements in ToM compared to healthy controls (Davidson et al., 2018). As such, 

one possibility is that subtle neuro-cognitive and interpersonal aberrations arising in the context 

of schizotypal trait expression may interfere with the normative development of mentalizing 

processes during adolescence and impair the capacity for self and other understanding. 

Disruptions in mentalizing may in turn lead to the exacerbation of schizotypal manifestations 

in a developmental transactional process that augments psychosis vulnerability across 

adolescence (Debbané & Barrantes-Vidal, 2014).  

 Interestingly, empirical evidence has shown that the risk for the secondary development 

of clinically-relevant symptoms among young people who report non-clinical perceptual 

aberrations is higher among those who also exhibit worse ToM abilities (Bartels-Velthuis et 

al., 2011). These findings suggest that the level mentalizing ability, particularly as it pertains 

to understanding the mental states of others, may represent a factor that interacts with 

schizotypal traits to moderate the latter’s effects on the development of clinically-relevant 

symptoms. It must be noted however that considering mentalizing as a moderator of the 

relationship between schizotypal traits and psychosis risk potentially ignores that schizotypal 

traits and mentalizing are not independent from each other. Indeed, as it will be reviewed in 

more detail throughout the next sections, a number studies have reported significant 

associations between the two. On this basis, an empirically unexplored question pertains to 

whether disruptions in mentalizing processes represent a mediating pathway through which 
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schizotypal trait manifestations indirectly impact on the development and experience of clinical 

symptoms. According to this hypothesis, aberrations in the perceptual, cognitive and 

interpersonal domains that arise in the context of schizotypal personality traits, may contribute 

to impair the developmental capacity to understand mental states during adolescence, and these 

impairments may in turn directly relate to the development of clinically-relevant symptoms 

(Debbané & Barrantes-Vidal, 2014; Salaminios et al., 2021). At present, little is known about 

the nature of associations linking schizotypal personality traits to mentalizing difficulties 

during the critical developmental period of adolescence. Furthermore, the significance of 

mentalizing disfunction on the development of clinical symptoms among young people who 

exhibit trait risk for psychosis remains incompletely understood.  

 The next sections will review evidence suggesting that impairments in mentalizing 

processes pertaining to self and other understanding, typically identified in people diagnosed 

with clinical psychosis and help-seeking individuals who meet CHR criteria, are also 

associated with the expression of schizotypal traits in non-clinical samples. Particular emphasis 

will be given on the small number of studies suggesting that mentalizing difficulties in the 

context of high psychometric schizotypy are already observable during childhood and 

adolescence. It will be argued that research on schizotypal trait expression during adolescence 

can elucidate our understanding regarding the early course and significance of mentalizing 

dysfunction during the earliest stages of emerging psychosis with important implications for 

early prevention treatments.  

 

1.5. Understanding the mental states of others: Theory of Mind (ToM) in the psychosis 

continuum  

Theory of mind (ToM) refers to the capacity to make inferences about other people’s mental 

states in order to understand and predict their behaviours (Premack and Woodruff, 1978). ToM 

is a multifaceted psychological process involving both cognitive and affective components. 
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Affective ToM relates, at least in part, to the concept of empathy, which involves both relating 

to and recognising the emotional states of others (Shamay-Tsoory et al. 2007). Cognitive ToM 

on the other hand captures the capacity to form an understanding of other people’s thoughts 

and intentions on the basis of their overt behaviours (Fonagy & Luyten, 2009). The conceptual 

distinction between these two ToM dimensions is supported by neuroimaging data showing 

differential patterns of prefrontal cortex activation for cognitive and affective mental state 

inferences (Shamay-Tsoory et al., 2007). More specifically, studies suggest that inferences 

about other people’s thoughts and intentions are underpinned by cortical midline prefrontal 

structures, while inferences about their emotional states are based on lateralised regions, such 

as the ventromedial prefrontal cortex (Shamay-Tsoory et al., 2005; Acosta et al., 2019). Most 

experimental tasks designed to assess basic mental state understanding commonly measure 

performance in singular components of ToM. For instance false belief (e.g. Strange Stories 

task; Happé, 1994) and perspective-taking tasks (e.g. Director task, Dumotheil et al., 2010) 

mainly tap into cognitive aspects of ToM. Conversely, emotion recognition tasks (e.g. Reading 

the Mind in the Eyes Test, Baron-Cohen et al., 2001) also require an empathic appreciation of 

emotional states in others (Shamay-Tsoory et al. 2007). Table 1.3. presents a list of tasks  

typically used to test ToM performance. 
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Table 1.3.  Summary description of selected tasks commonly used to assess ToM 
 
 

1.5.1.  ToM in clinical psychosis 

Meta-analytic data from a large number of studies have shown that patients with established 

schizophrenia exhibit worse performance in ToM tasks compared to non-clinical controls 

(Brüne, 2005) and these appear to be independent of general intelligence, age and gender 

(Pickup and Frith, 2001; Harrington et al., 2005; Sprong et al., 2007). Furthermore, evidence 

suggest that impaired ToM is linked to the severity of psychotic symptomatology in those 

Task name Content Stimuli presentation ToM domains tested 

Strange Stories Task 

(Happé, 1994) 

24 short vignettes presented verbally, 

each accompanied by a picture. 

Participants are asked to explain why a 

character says something that is not 

literally true 

Verbal/pictorial False-belief 

understanding 

Director Task 

(Dumotheil et al., 

2010) 

Participants are presented with virtual 

images of a  bookshelf and are asked to 

move objects around by interpreting the 

instructions given by a partner who can 

only view some of the objects 

Pictorial Visual perspective-

taking 

Sally-Anne Test 

(Baron-Cohen et al., 

1985) 

Participants are presented with picture 

sequences of one character placing an 

object and another character 

(unknowingly to the first character) 

moving the object. Participants are asked 

where the first character will look for the 

object 

Pictorial Faux pas 

Reading the Mind in 

the Eyes Test (Baron-

Cohen et al., 2001) 

Participants are presented with 

photographs of male and female eyes 

depicting emotional states and are asked 

to select the emotional state that best 

describes the eyes 

Pictorial Emotion recognition 

Movie for the 

Assessment of Social 

Cognition (Dziobek et 

al., 2006) 

Participants are asked to watch a 15-

minute video of four characters 

interacting and are asked to infer their 

mental states (thoughts, emotions, 

intentions) at different points during the 

interaction 

Video False belief, faux pas, 

metaphor, sarcasm, 

irony, emotion 

recognition 
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suffering with the illness (Frith, 2004). Interestingly however, studies exploring the 

associations between specific symptom sub-groups and ToM have generated inconsistent 

results. For instance, a number of studies have found that poor performance in ToM tasks is 

primarily associated with negative symptomatology (Corcoran and Frith, 2003; Corcoran et al., 

1995; Weijers et al., 2018), while others have reported associations with positive (Sarfati et al., 

1997; Frith and Corcoran, 1996; Versmissen et al., 2008) and disorganization symptoms 

(Sarfati et al., 1999; Mazza et al., 2001).  These inconsistent findings may reflect the outcomes 

of limitations in the methodologies used to assess the associations between ToM and specific 

symptom subgroupings. For instance, most studies that reported associations between ToM 

and negative symptoms did not control for the effects of illness chronicity. This is important 

as illness chronicity has previously been linked with the severity of negative symptoms and 

ToM performance (Langdon et al., 2001). As such, the relationship between ToM and negative 

symptoms identified in some studies may have emerged due to the length of illness in the 

studied sample (Harrington et al., 2005). Most importantly perhaps, very few studies that have 

examined the relations between ToM and specific symptom clusters have accounted for the 

possible contribution of other symptoms to their findings (Harrington et al., 2005). Indeed the 

hierarchical subgrouping method used by certain studies would place the negative symptom 

subgroup at the highest category, which meant that patients in this subgroup could also report 

positive symptoms, but those in the positive symptom subgroup would not report negative 

symptoms (Sprong et al., 2007). Despite these methodological limitations, most evidence 

suggest that impaired ToM relates to the phenotypic manifestations of the illness.  

 It has previously been proposed that ToM difficulties in psychosis may be explained by 

multiple underlying mechanisms and these may also characterise the symptomatic expression 

of the illness (Frith, 2004). According to Frith (2004), patients who exhibit predominantly 

negative symptoms and disorganized thinking, experience a deficit in the representational 
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abilities necessary to attribute mental states, thus display a hypomentalizing pattern 

characterised by reduced use of inner mental states to understand others’ behaviours. 

Conversely, patients who primarily exhibit positive symptoms, such as paranoid delusions or 

delusions of reference, may possess the basic representational abilities needed to understand 

mental states. However, they tend to apply these in a biased way by overattributing intentional 

mental states or self-referencial meaning to others’ behaviours in the absence of observable 

data to support their inferences (Frith, 2004). This latter patern has been referred to in the 

literature as “hypermentalizing” (Sharp et al., 2011) or “hyper-ToM”  (Clemmensen et al., 

2014) and has also been observed in adolescents exhibiting borderline personality features 

(Sharp et al., 2011; Sharp et al., 2013). 

 Only a small number of studies to date that have utilized task-based measures 

specfically geared to distinguish between hypermentalizing and hypomentalizing errors in 

ToM. These have found differential associations with positive and negative symptom 

dimensions. For example, Montag et al (2011) compared ToM performance between patients 

suffering from schizophrenia (n = 80) and a group of healthy controls (n = 80) using the Movie 

for the Assessment of Social Cognition (MASC, Dziobek et al., 2006), a computerised video-

based task that allows for the study individual differences in ToM as they unfold withing 

complex social interactions by assessing both hypomentalizing and hypermentalizing errors. 

In line with the hypotheses, results showed that the clinical group exhibited significantly more 

hypomentalizing and hypermentalizing errors compared to healthy controls. Furthermore, 

within the clinical group, negative symptoms were associated with an increased number of 

hypomentalizing errors, while positive symptoms were associated with an increased rate of 

hypermentalizing ToM errors. The later finding confirms that the heterogenous symptomatic 

manifestations observed in schizophrenia may be linked to different types of ToM dysfunction 

(i.e. hypomentalizing vs. hypermentalizing). Most interestingly perhaps, this study offers 
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empirical support to the proposed relation between hypermentalizing attributions and the 

positive symptoms of schizophrenia-spectrum illnesses.  

 

1.5.2. ToM in CHR samples 

Empirical research has further shown that ToM impairments can be identified among 

individuals experiencing their first episode of psychosis (FEP) and these are comparable to 

those seen in patients with chronic psychosis (with effect size Cohen d = 1.0) (Bora and 

Pantelis, 2013). These findings suggest that ToM difficulties are already present during the 

initial expression of clinical psychosis, thus do not constitute the outcomes of illness 

progression and chronicity, or reflect the effects of long-term pharmacological treatment. 

Indeed, data suggest that CHR individuals who exhibit state manifestations of psychosis risk 

(i.e. attenuated and intermittent psychotic symptoms), prior to the development of full-blown 

symptoms, also display worse performance in ToM tasks compared to non-clinical controls. 

For example, Chung et al. (2008) reported significantly worse ToM performance in a CHR 

sample of young adults compared to age- and IQ-matched healthy controls, with moderate 

effect sizes (0.64 - 0.68).  

 A critical question raised by these findings pertains to whether ToM dysfunction during 

the prodromal risk phase of psychosis expression represents a predictive risk factor for the 

development of clinical illness (Bora and Pantelis, 2013; Thompson et al., 2012; Thompson et 

al., 2011). Yet only a limited amount of research to date has examined the predictive effects of 

ToM dysfunction on the transition from clinical high risk states to the psychiatric forms of the 

illness, yielding mixed results. For instance, Kim et al. (2011) found that CHR individuals who 

transitioned to a first episode of psychosis over a 5-year period showed worse baseline scores 

in tasks assessing multiple domains of basic ToM  abilities compared to individuals who did 

not convert to clinical illness. This is in line with more recent findings showing that baseline 
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mentalizing difficulties, as assessed by a narrative interviewer-rated measure (Reflective 

Functioning Scale, Fonagy et al., 1998), were prospectively related to an increased likelihood 

of developing clinical psychosis (OR = 0.43) in CHR adults (Boldrini et al., 2020). Contrary 

to these findings however, longitudinal data from a large cohort of CHR young adults (n = 764) 

indicate that differences in ToM alone may not be sufficient to predict conversion from the 

prodromal stage of psychosis-risk to clinical psychosis (Pisculic et al., 2016). Although, in 

accordance to previous findings, the CHR group in the particular study displayed significantly 

worse performance in ToM compared to healthy controls, within the CHR group those who 

converted to a first episode of psychosis did not display differences in ToM compared to non-

converters (Piskulic et al., 2016). Nonetheless, even if ToM differences alone were not 

sufficient to predict conversion from the prodromal stage of psychosis-risk to clinical 

psychosis, improvements in ToM over time were shown to be significantly more pronounced 

among CHR individuals who did not transition to clinical psychosis compared to those who 

did (Piskulic et al., 2016). 

 Prospective longitudinal studies are important to further our understanding regarding 

the early social cognitive patterns that precede the full-blown onset of psychotic illnesses 

(Debbané, Salaminios et al., 2016). Although current research indicates that ToM impairments 

in CHR individuals may not constitute consistent “predictors” of transition to clinical 

psychosis, they do appear to represent non-specific vulnerability factors for the development 

of the illness among those who are at increased clinical risk. Indeed, it has recently proposed 

that mentalizing dysfunction may not be causally associated with clinical psychosis, but rather 

signify the breakdown of resilience protecting against transition to clinical illness among those 

who are at increased risk (Debbané, Salaminios et al., 2016). Further evidence in support of 

the link between ToM and emerging risk for psychosis come from studies in non-clinical 

adults, children and young people who report schizotypal personality traits. 
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1.5.3. The relationship between ToM and schizotypal personality traits in adults 

A relatively small amount of cross-sectional research has examined the links between ToM 

and schizotypal trait dimensions in adult samples. Langdon and Coltheart (1999), found 

selective ToM impairments in a picture sequencing task (assessing false-belief and social 

perception understanding) among non-clinical individuals reporting high scores on measures 

of positive schizotypy. These were found to be independent of executive planning or inhibitory 

control deficits. Furthermore, in the only correlational study in an adult sample to date, Pickup 

(2006) assessed the relationship between schizotypy dimensions and ToM performance as 

measured by the Strange Stories Task (Happé, 1994) in a sample of non-clinical adults. High 

scores on the cognitive-perceptual dimension of schizotypy in this sample were associated with 

reduced ToM scores.  

 In line with studies in clinical samples, a hypermentalizing ToM pattern has also been 

absorved among non-clinical individuals reporting high scores on measures of positive 

schizotypal manifestations and delusion proneness. Fyfe et al (2008) presented a group of 

healthy adults with a computerised task in which participants were asked to view three 

animated triangles move around the screen under three different conditions: random 

(pusposeless movements); goal directed (i.e. fighting or dancing); and a ToM condition likely 

to evoke mental state attributions (i.e. one triangle trying to persuade another one to set it free). 

In each condition of the task, participants were asked to describe what they perceived to be 

happening in the animation. Hypermentalizing was calculated as the sum of random condition 

items (i.e. pursposless movements), in which a reference was made in the participants’ 

description about thoughts, feelings, beliefs and intentions of either the triangles, or about a 

purposeful interaction between the triangles. Results of the study showed that individuals 

scoring high on measures of delusion proneness and positive schizotypal trait expression, 

exhibited significantly more hypermentalizing errors compared to those with low scores on 
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these measures (Fyfe et al., 2008). These findings suggest that hypermentalizing ToM 

missatributions are not only found in samples of people suffering with clinical psychosis, but 

may also relate to trait signs of psychosis risk. However, it must be noted that contrary to 

Montag et al (2011) who assessed ToM processes in clinical psychosis as these unfold within 

complex, real-life social interactions, the triangles ToM task used by Fyfe et al., (2008) 

required partipants to undertake mental state attributions in the context of highly artificial and 

basic interactions, a factor that may have impacted the data. 

 

1.5.4. The relationship between ToM and schizotypal personality traits during 

childhood and adolescence 

The relationship between hypermentalizing ToM inferences and early trait signs of psychosis 

risk has also been observed during early development, among non-clinical childen from the 

community. Clemmensen et al. (2014) examined ToM and its association with non-clinical 

psychotic-like experiences in a sample of 1630 children from the general population (11-12 

years of age). It was hypothesised that a lifetime history of non-clinical psychotic-like 

experiences (i.e. hallucination- and delusion-like phenomena) in this sample would be 

associated with a selective hypermentalizing ToM pattern. Hypermentalizing in this study was 

assessed as a categorical variable measured on the basis of scoring among the lowest 50% of 

the sample with regard to overall ToM abilities, while concurently scoring on the top 50% of 

the sample with regard to giving mentalizing answers refering to beliefs, desires and other inner 

states. In terms of overall ToM abilities, results showed that children with low ToM scores (i.e. 

scoring below the median value) were more likely to have experienced psychotic-like 

experiences compared to children with ToM scores above the median. Most importantly 

however, children who displayed a hypermentalizing pattern were significantly more likely to 

have reported psychotic-like experiences than non-hypermentalizing children (OR = 2)  and 
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this effect was particularly pronounced for experiences of paranoid/persecutory ideation 

(Clemmensen et al., 2014). 

 In a more recent study in the same sample, Clemmensen et al. (2016) further examined 

the specificity of the association between hypermentalizing and a lifetime history of non-

clinical psychotic-like experiences compared to the later’s relation with other known factors 

linked to psychosis risk, such as family illness, concurent psychiatric diagnoses, bullying, 

gender and changes in socio-economic status. Results of the analyses showed that 

hypermentalizing along with concurent psychiatric diagnoses, involvement in bullying and low 

family income were all associated with psychotic-like experiences. Critically though, 

hypermentalizing was the sole factor that was independently and significantly associated with 

psychotic-like experiences in the absence of concurrent psychiatric diagnoses. Interestingly, 

although most factors associated with psychotic-like experiences in this study were also linked 

with non-psychotic general psychopathology (e.g. bullying), hypermentalizing alone was 

specifically linked with the expression of non-clinical psychotic-like manifestations 

(Clemmensen et al., 2016). 

 Surprisingly, only one study to date has directly tested the relationship between ToM 

performance (false belief understanding assessed using the Strange Stories task) and 

schizotypal trait dimensions in a non-clinical adolescent sample (13-16 years of age, mean age 

= 14.51) (Barragan et al., 2011). In line with data from adult samples (Pickup, 2006) this study 

also found an inverse association between ToM performance and scores on the cognitive-

perceptual dimension of a schizotypy scale that included trait features of perceptual 

aberrations, magical thinking and hallucinatory experiences (Barragan et al., 2011). 

Furthermore, in accordance to adult schizotypy studies, but contrary to studies in individuals 

suffering with clinical psychosis, no associations were found between ToM performance and 

the negative or disorganized schizotypy dimensions.  
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 Most interestingly perhaps, studies suggest that the effects of schizotypal traits on the 

development of clinically-relevant symptoms may depend upon the level of ToM dysfunction. 

For instance, Bartels-Velthuis et al. (2011), reported that in sample of children (aged 7-8 years) 

and young adolescents (aged 12-13 years) who experienced non-clinical hallucinations within 

the previous 5 years, the risk for the development of secondary delusional ideation was higher 

for those with lower ToM scores. The task used in this study was the ToM Storybook Frank 

(Blijd-Hoogewys et al., 2008), in which participants are presented with pictures of a story or 

listen to the story read out loud and are tested on the ability to understand first and second-

order false beliefs, white lies, deception, double bluffs and faux pas. 

 Overall, data from the small amount of studies in non-clinical children and adolescents 

from the general population are suggestive of a link, quite early in development, between ToM 

and the first trait signs of emerging psychotic pathogenesis. Importantly however,  

Nevertheless, ToM tasks only capture one aspect of the broader multidimensional concept of 

mentalizing. Indeed, increasing clinical accounts and empirical evidence suggest that 

difficulties in multiple dimensions of mentalizing, which extend beyond the “other-oriented” 

focus of ToM, may relate to psychotic phenomena across the clinical and subclinical levels 

(Debbané, Salaminios et al., 2016; Boldrini et al., 2020). For instance, it has been shown that 

disturbances in recognising and monitoring one’s own mental events (i.e. “self-oriented” 

mentalizing) may critically underpin the reality distortions characterising psychotic 

phenomena (Sass and Parnas, 2003; Debbané, Salaminios et al., 2016). This is important as 

recent evidence suggest that disruptions in self-referential processes, observed both at the 

phenomenological and neurocognitive levels, can discriminate between schizophrenia and 

non-schizophrenia spectrum disorders in CHR samples (Spark et al., 2021). Furthermore, it has 

been proposed that disruptions in self-reflective processes, particularly during the premorbid 

period of psychosis expression in childhood and adolescence, may contribute in the aberrant 
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explanations of social experiences (i.e. ToM dysfunctions) commonly identified in people who 

exhibit clinical state manifestations or non-clinical psychotic-like experiences (Brent and 

Fonagy, 2014; Debbané, Salaminios et al., 2016). Within this context, an interesting hypothesis 

is that higher-order mentalizing processes involving the attribution of inner states in others, 

such as ToM, may be underpinned by self-referential abilities pertaining to the monitoring of 

the self. 

 Indeed, emerging data from functional neuroimaging studies in non-clinical subjects 

suggest that awareness of inner states in the self and others involves a shared neural network 

(“the neural circuitry of the self”; Frith and Frith, 2003), which includes the medial prefrontal 

cortex, the superior temporal sulcus and the temporal poles bilaterally (Murphy et al., 2010; 

Brent et al., 2009). Interestingly, hypoactivation patterns in this neural system have been 

observed during both self- and other-oriented mentalizing evaluations in patients suffering with 

clinical psychosis, as well as in non-clinical adolescents who report schizotypal traits and 

hallucination-like experiences (Murphy et al., 2010). At the behavioural level, data from a 

clinical psychosis sample have also shown a strong correlation between impairments in self-

referential processing and ToM performance (Fisher et al. 2008). Thus, neuroimaging and 

behavioural data both suggest that the ToM difficulties commonly identified among clinical 

psychosis samples and in those who report high psychometric schizotypy may be indicative of 

a more fundamental disruption in the monitoring of self-generated mental events (Murphy et 

al., 2010). 

 The next sections will review studies suggesting that disfunctions self-reflective 

abilities, namely self- and reality-monitoring (i.e. the capacity to identify and monitor one’s 

self-generated mental events) relate to psychotic phenomena in people suffering from the 

illness, but also in non-clinical adult and adolescent samples.  

   



 74 

1.6. Understanding oneself: self- and reality-monitoring in the psychosis continuum 

According to contemporary conceptualizations, clinical manifestations of psychotic illnesses, 

particularly those that entail cognitive-perceptual aberrations, are associated with confusions 

in the identification of self-generated mental events. For instance, auditory hallucinations have 

been linked with difficulties in monitoring the origin one’s own inner speech (Allen et al., 

2007), while delusions of control have been attributed to difficulties in monitoring the initiation 

and sensory consequences of self-produced actions (Blakemore et al., 2003). A key 

metacognitive process associated with the monitoring of self-generated mental events is the 

ability to discriminate between different sources of memory information, also known as source 

monitoring (Johnson et al., 1993). 

 Source-monitoring processes are typically divided into three types: (1) reality-

monitoring involves the capacity to distinguish between self-generated and externally-

perceived information (e.g. by another agent); (2) external source-monitoring refers to the 

ability to distinguish between two external sources of information (e.g. between words spoken 

by a male or female voice); and (3) self-monitoring involves the capacity to discriminate 

between two internal sources of information (what one imagined doing or saying from what 

one did or said). To study these processes, Johnson et al., (1993) developed the source-

monitoring framework, a conceptual approach seeking to explain the parameters that promote 

accurate source-monitoring discriminations, as well as factors that underlie source-monitoring 

confusions. According to this model, judgments about the source of memory information are 

based on evaluations pertaining to the characteristics of the memory events themselves. These 

include the contextual (spatial/temporal) and sensory characteristics (visual/auditory) 

available, as well as the record of cognitive operations engaged during the original encoding 

of an event, or evoked during memory retrieval. For instance, studies suggest that memories 

for externally-perceived events contain more sensory information compared to memories for 



 75 

imagined events and the capacity to discriminate between the two increases with the amount 

and clarity of such detail contained in the former (Dewhurst, 1999; Johnson, 1988). 

Conversely, because imagination is less automatic than perception, memories for imagined 

events contain more records about the cognitive operations that led to their creation compared 

to those for real events (Sussman, 2001). Indeed, increased cognitive effort during memory 

encoding for imagined events has been shown to support accurate source-monitoring 

discriminations (Finke et al., 1988).  

 Research suggests that developmental changes in certain domains of source-monitoring 

abilities occur between childhood and young adulthood (Markham, 1991). For example, Foley 

et al (1983) found that 6-year-old children showed a higher rate of self-monitoring memory 

errors compared to 17-year-olds when asked to discriminate between what they had said and 

what they had imagined themselves saying. Similarly, Markham (1991) compared children of 

6, 9 and 12 years of age on an action self-monitoring task, with the results showing that 6-year-

old children experienced more confusions in discriminating between self-generated performed 

and imagined actions compared to older children. This line of evidence suggests that the 

capacity to discriminate in memory between what one said or did and what one imagined saying 

or doing, undergoes further elaboration from early childhood to young adulthood. Interestingly, 

little is known at present about the developmental trajectories of self-monitoring processes 

during adolescence. 

  In contrast to self-monitoring, developmental research on reality-monitoring suggests 

that the capacity to differentiate in memory between self-generated and other-produced actions 

is established in early childhood. For instance, Folley et al (1983) found that 6-year-old 

children performed as good as 17-year-olds in discriminating between memories of what they 

had said from memories of what they had heard another person saying. Therefore, although 

neuroimaging data suggest shared neural activation patterns during reality- and self-monitoring 
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evaluations (Lagioia et al, 2011), behavioural findings suggest that the two processes may 

undergo different developmental trajectories.  

 Regarding impairments in self- and reality-monitoring, the source-monitoring 

framework postulates that because contextual characteristics and cognitive operations are used 

as cues that determine the origin of memory events, source confusions are likely to occur under 

conditions that alter the quantity and quality of such information during encoding (Johnson et 

al., 1993). For example, studies indicate that conditions that increase the sensory detail encoded 

for imagined events may lead to their misattribution as externally-perceived and real (Johnson, 

1988). Similarly, increases in the cognitive elaboration required during the encoding of 

externally-perceived events may lead to their misattribution as self-generated and imagined 

(Johnson, 2006). Although source memory is an imperfect process and transient source 

confusions are relatively common, impairments in source-monitoring, particularly with regards 

to self- and reality-monitoring processes have been consistently linked with psychotic 

phenomena, both at the clinical and subclinical levels of expression. 

1.6.1. Self-monitoring in clinical psychosis and CHR states 

Given that psychotic experiences entail pervasive difficulties in discriminating between 

imagination and reality, a number of studies have investigated self-monitoring processes in 

people diagnosed with clinical psychosis. These commonly aim to assess participant’ ability to 

distinguish between two internal sources of information (what one did from what one thought 

or imagined doing).  

 In one of the most common experimental paradigms designed to test self-monitoring 

performance, participants are asked to read, either aloud (external condition) or silently 

(internal condition) a series of word-items. In the test phase, after an interval delay,  participants 

are presented with the word-items from the first phase of the task, along with a series of new 

distractor word-items and are asked to indicate if each item had been previously presented 
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(recognition test), as well as attribute recognized items to a reading condition, silent or aloud 

(self-monitoring test). This type of task yields two types of self-monitoring errors: 

externalizing errors (attributing silently-read items as overtly-read), and internalizing errors 

(attributing overtly-read items as silently-read). 

 Using this experimental paradigm, Keefe et al. (1999), reported that a group of patients 

suffering with schizophrenia (n = 28) exhibited significantly more externalizing self-

monitoring errors, in terms of confusing in memory word items they had read silently as overly 

read, compared to a group of healthy controls (n = 19). Franck et al. (2000) used the same 

experimental paradigm to compare self-monitoring performance between a group of patients 

suffering from auditory hallucinations (n = 17) and a group of healthy controls. In line with the 

findings reported by Keefe et al. (1999), the patient group exhibited significantly more 

externalizing errors compared to the control group. In addition, the patient group also exhibited 

the tendency to misattribute the newly presented distractor items as overtly read. According to 

Franck et al. (2000) these findings suggest that the tendency to confuse inner speech as real 

may cognitively underpin the experience of auditory hallucinations. In a similar study by 

Henquet et al (2005), a group of patients diagnosed with schizophrenia (n = 15) and a group of 

non-psychiatric controls (n = 15) were compared in terms of performance on a self-monitoring 

task in which verbalized thoughts had to be discriminated from silent thoughts. The task 

consisted of twenty four trials in which participants were presented with simple questions on a 

computer screen for which they were required to provide an answer. Half of the trials involved 

the presentation of a single question, while on the other half were presented in pairs. In the 

paired-questions condition, participants were required to attend to and answer both questions, 

but were asked to only verbalize their answer for one. As such, certain questions received 

verbal answers (external condition) while the rest were answered covertly in the absence of 

verbalization (internal condition). Relative to the control group, patients with schizophrenia 
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exhibited significantly more externalizing self-monitoring errors by misattributing in memory 

answers that were given silently as overtly verbalized.  

 Overall, the studies reviewed above suggest that patients suffering with clinical 

psychosis display a tendency towards misattributing in memory silent or imagined speech as 

overtly verbalized. Furthermore, evidence suggest that the tendency to confuse between silent 

and overt speech may correlate with the symptomatic manifestations of the illness. Docherty 

(2012) examined self-monitoring performance in terms of discriminating between silent and 

overt speech, as well as linear associations with symptom dimensions in a group of patients 

diagnosed with schizophrenia and schizoaffective disorders (n = 110). In the experimental 

paradigm used a series of 16 incomplete sentences were presented sequentially to participants. 

The last word in each sentence was left blank and participants were asked to generate the 

missing word. For half the sentences participants were asked to say the word out loud, while 

for the other half they were required to only think the word silently. In accordance with other 

studies, results showed that  compared to healthy controls, the patient group made more self-

monitoring errors in memory (sum of externalizing and internalizing misattributions) when 

asked to discriminate between words they had read aloud and words they read silently, (n = 

23). Furthermore, within the patient group, the rate of self-monitoring errors was positively 

and significantly correlated with the level of self-reported auditory hallucinations and 

conceptual disorganization. 

 Importantly, the only self-monitoring study to date undertaken in a sample of young 

adults at clinical high-risk for the illness (CHR) has shown that similar to patients suffering 

with psychosis, the tendency to misattribute the source of self-generated mental events to 

external agents can also be observed among people who display state manifestations of 

psychosis risk. More specifically, Gawęda et al. (2017) compared self-monitoring performance 

between a group of prodromal young adults identified on the basis of UHR criteria  (n = 36, 
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Mage = 19.17), a group of first-episode psychosis sufferers (FEP,  n = 25; Mage = 20.36) and a 

group of healthy controls (n = 33; Mage = 20.27) using an action-monitoring task. Participants 

were presented with either verbal instructions or nonverbal pictograms cuing them to either 

physically perform or imagine themselves performing certain physical actions (i.e. “raise the 

glass”). In the test phase participants were asked, after an interval delay, to indicate whether 

each previously presented action-cue had appeared verbally, or as a pictogram and whether it 

was physically performed or imagined. Furthermore, participants were asked to grade their 

confidence on the self-monitoring judgment they made (categorical scale – unsure vs sure). 

Results of the analyses showed that both the UHR and FEP groups misattributed previously 

imagined actions as physically performed (i.e. externalizing errors) significantly more than 

healthy controls and this applied to both verbally- and pictorially-presented action-cues. 

Furthermore, both UHR and FEP groups evaluated their false responses with significantly 

higher confidence compared to the healthy control group. These findings suggest that the 

externalizing self-monitoring tendency observed among individuals suffering with 

schizophrenia can also be identified among individuals who exhibit state manifestations of 

psychosis risk. 

 

1.6.2. Self-monitoring and its links to schizotypal trait expression in non-clinical 

adults and high-risk adolescents 

 Similarly to research in people at clinical high risk for psychosis, self-monitoring 

studies in schizotypy have primarily used action- rather that verbal-monitoring tasks, in which 

participants have to distinguish between self-generated imagined and performed physical 

actions. (Humpston et al., 2017; Peters et al., 2007). Peters et al. (2007) examined the 

relationship between action self-monitoring (distinguishing between performed physical 

actions versus imagined actions) and positive schizotypy in a sample of non-clinical 
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undergraduate students (Mage = 21.41). Participants were asked to either physically perform an 

action-statement (i.e. “open the door”), or imagine themselves performing the action. In the 

test phase participants were given a list of all the action-statements presented in the first part 

of the task and were asked to recall their source (performed vs. imagined). Results showed that 

participants reporting high scores on the cognitive-perceptual dimension of schizotypy 

displayed significantly more externalizing misattributions for actions (confusing imagined 

actions as overtly enacted), compared to those with low scores.  

 More recently, Humpston et al. (2017) examined the association of action self-

monitoring and schizotypal dimensions in a sample of non-clinical adults (n = 102; Mage = 

22.30). The authors reported that scores on the cognitive-perceptual dimension of schizotypy 

were positively associated with the total rate of action self-monitoring errors. 

 In the only self-monitoring study conducted in a sample of adolescents, Debbané et al 

(2010), examined self-monitoring for speech in 20 young people (mean age = 13.97)  prone to 

express positive schizotypal manifestations due to 22q11.2 deletion syndrome, a neurogenetic 

condition conferring high-risk for schizophrenia. Their performance on the self-monitoring 

task was compared with a group of IQ and age-matched controls (n = 19) and a group of age-

matched typically-developing controls (n = 19). Participants were presented with  both familiar 

words (low cognitive effort) and non-words (high cognitive effort) and were asked to either 

read them aloud or read them silently. Data showed that in comparison to both control groups, 

adolescents with 22q11.2.DS exhibited a greater rate of externalizing self-monitoring speech 

misattributions. Furthermore, within the 22q11.2DS group, the tendency to misattribute 

silently read word items as overtly read, was particularly pronounced in the high-cognitive 

effort condition (Debbané et al., 2010). These findings indicate that high risk adolescents 

exhibit the same type of self-monitoring confusion to clinical adult samples. Furthermore, they 

suggest that young people who are at increased risk for psychosis may fail to utilize cognitive 
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effort as a cue to monitor the source of self-generated covert/imagined mental events. Although 

these findings are in line with previous research in non-clinical and CHR adult populations, 

little is known at present about the associations between self-monitoring processes and 

schizotypal trait expression in typically developing adolescents. 

 Interestingly, recent findings suggest that self-monitoring confusions can also be 

identified in adolescents who exhibit non-psychotic psychopathological manifestations. For 

instance, Morosan et al. (2018), found increased rates of externalizing self-monitoring 

misattributions in young people with conduct problems (Morosan et al., 2018). Thus, it remains 

unclear whether self-monitoring difficulties are transdiagnostic and are also associated with 

other personality traits (i.e. impulsivity) commonly implicated in the development of non-

psychotic symptomatic manifestations.  

 

1.6.3. Reality-monitoring in clinical psychosis and CHR states 

A number of conceptual and clinical accounts have postulated that the cognitive-perceptual 

aberrations observed in psychotic disorders are linked with impairments in reality-monitoring 

– that is the capacity to distinguish between self-generated and perceptually-derived (e.g. 

generated by another agent) information. For instance, auditory hallucinations have been 

conceptualised as stemming from misattribution of one’s own inner speech to a source external 

to the self (Allen et al., 2007), while delusions of control have been attributed to difficulties in 

monitoring the initiation of self-produced actions, whose control is instead attributed to 

external agents (Blakemore et al., 2003).  

 In the most commonly used reality-monitoring experimental paradigm, the 

experimenter verbally presents a series of word-items to participants, who are then asked to 

respond by generating a new word-item of their own (i.e. the name a fruit presented by the 

experimenter and the participant asked to name another fruit). In the test phase, following an 
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interval delay, participants are presented with both the experimenter-produced and participant-

generated word-items from the first part of the task, and are asked to attribute the source of the 

recognised word (i.e. experimenter vs. self). Similarly to self-monitoring paradigms, this type 

of reality-monitoring task yields two types of errors: externalizing errors (attributing self-

generated items as experimenter-produced), and internalizing errors (attributing experimenter-

produced items as self-generated). 

 A number of reality-monitoring studies using this experimental paradigm have shown 

that patients diagnosed with psychotic disorders display significantly more errors towards 

misattributing the source of self-generated word items to the experimenter compared to healthy 

controls (Bentall et al., 1991; Brébion et al., 2000; Johns et al., 2010; Johns et al., 2006; 

Vinogradov et al., 2008; Morrison and Haddock, 1997). Furthermore, this pattern of 

externalizing reality-monitoring misattributions is shown to be particularly pronounced among 

patients reporting hallucinations (Bentall et al., 1991; Brébion et al., 2000) and for word-items 

that are emotionally charged (e.g. positive and negative words) (Morrison and Haddock, 1997) 

 Another type of experimental paradigm commonly used to test reality-monitoring 

performance, involves the experimental simulation of participant’s actions (i.e. movements, 

speech). In this type of experimental design, subjects are required to identify their own verbal 

or motor actions while the sensory feedback of these is experimentally manipulated and 

distorted. Therefore, contrary to task-based measures described in the studies above, in which 

participants are asked to distinguish between self- and other-generated events in memory (i.e. 

after an interval delay), simulation-based reality-monitoring tasks assess subjects’ capacity to 

undertake online (i.e. in-the-moment) reality-monitoring attributions.  

 Johns et al (2001) used an action-simulation acoustic task to compare reality-

monitoring performance between a group of  patients experiencing hallucinations and 

delusions (hallucination group), a group of patients experiencing delusions but not 
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hallucinations (non-hallucination group) and a group of non-clinical controls. In this task, 

participants were asked to read aloud a series of words while receiving back through a set of 

headphones the moment-to-moment acoustic feedback of their own voice under the following 

conditions: (1) acoustic feedback of their undistorted voice; (2) acoustic feedback with acoustic 

distortion of their own voice; (3) acoustic feedback of an alien voice (someone else’s voice 

heard); and (4) acoustic feedback with distorted alien voice. Upon reading the word and having 

listened to the auditory feedback, participants were asked to identify its source (self vs other 

voice). Results showed that patients suffering with hallucinations exhibited a significantly 

higher rate of externalizing reality-monitoring errors compared to normal controls when 

attempting to identify the source of their own distorted voice (misattributing their own voice 

to an external source), but made fewer errors than controls when identifying the source of an 

alien voice. Furthermore, the hallucination group exhibited proportionately more externalizing 

errors for derogatory words, suggesting that patients suffering with hallucinations are more 

prone to attribute negative material to external sources (Johns et al, 2001). An externalising 

pattern was also identified, although  less prominent, in the group of patients suffering with 

delusions. On the basis of these findings and in line to studies that involve reality-monitoring 

judgments in memory, the authors suggested that the experience of hallucinations is linked by 

an externalization of self-generated speech.  

 In an action-monitoring experimental designed by Knoblich et al. (2004), participants 

were asked to draw circles at an average velocity around a static circle displayed on a screen, 

while a moving dot reproduced the participant’s movement on a second screen. After a certain 

time interval the reproduction of the movement on the second screen was experimentally 

manipulated with the speed of the movement being increased compared to the actual speed of 

the participant’s movement. Participants were asked to either stop drawing the circle once they 

noticed the change in velocity on the second screen, or to continue drawing when no change 
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was detected. According to Knoblich et al (2004), patients suffering with schizophrenia were 

significantly less sensitive in monitoring the change in velocity between their actual 

movements and their visual feedback compared to healthy controls. Furthermore, when the 

patient group was sub-divided on the basis of psychotic symptomatology, individuals suffering 

with hallucinations and delusions showed decreased sensitivity in detecting mismatches 

between self-generated actions and their visual consequences, compared to a group of patients 

without these symptoms. These data indicate that difficulties in monitoring the consequences 

of self-generated physical actions may underpin core positive symptoms of psychosis 

(Knoblich et al 2004). In addition these findings, are in line with previous action-monitoring 

studies also involving patients suffering from psychotic disorders (Franck et al., 2001; 

Blakemore et al., 2000).  

 Overall, evidence suggest that samples of individuals who suffer from clinical 

psychosis consistently display reality-monitoring difficulties characterised by the 

misattribution of self-generated speech and physical actions to external agents. In addition, 

these appear to be particularly pronounced in those who exhibit positive symptomatic 

manifestations. Reality-monitoring research has further shown that similarly to patients 

suffering with psychosis, individuals at clinical high-risk for the illness (CHR) also display a 

tendency towards misattributing the source of self-generated items to external agents (Johns et 

al., 2010). Johns et al (2010) used the auditory distortion source-monitoring task originally 

utilized with a chronic psychosis sample (Johns et al, 2001 described above), to examine self-

monitoring deficits in a group of individuals meeting CHR criteria (mean age = 24.7) and 

thirty-one age-matched healthy controls. CHR participants were found to be significantly more 

likely to misattribute their own distorted speech to an alien source compared to healthy-

controls, but only under severe distortion conditions. Interestingly, no linear associations were 

found between reality-monitoring misattributions and specific psychotic manifestations in the 
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CHR group. According to Johns et al (2010) the symptom data used in this study may have 

lacked the necessary sensitivity to detect associations between specific symptoms and task 

performance, while the size of the sample did not allow for analyses based on symptom specific 

sub-groups. An alternative explanation of this finding offered by the authors is that CHR 

individuals experiencing more severe symptoms may have been more aware of their 

difficulties, which may have led them to increase their effort during the source-monitoring task 

(Johns et al, 2010).  

 

1.6.4. Reality-monitoring and adult schizotypy 

The studies reviewed in the previous sections suggest that disruptions in reality-monitoring 

processes are consistently identified in people suffering with psychotic illnesses. Furthermore, 

these appear to already be present during the prodromal stage of clinical psychosis expression, 

among help-seeking young adults who exhibit subclinical state manifestations (i.e. attenuated 

or intermittent psychotic symptoms). Importantly, reality monitoring misattributions have also 

been identified in the context of trait risk for psychosis, in community samples and among non-

clinical first degree relatives of patients suffering with psychosis. This line of research suggests 

that reality-monitoring performance relates to the level of self-reported schizotypy, particularly 

as it pertains to its cognitive-perceptual dimension.  

 Versmissen et al (2007) used an experimental action-recognition task (Franck et al., 

2001; described above) to examine reality-monitoring and its relation to psychosis risk by 

comparing task-performance between (1) a group of non-clinical individuals with high scores 

in a measure of schizotypal trait expression (psychometric schizotypy group: n = 40); (2) a 

genetic high risk group comprised of first-degree relatives of patients suffering with 

schizophrenia (n = 41); (3) a group of patients with chronic schizophrenia (n = 37); and (4) a 

non-clinical control group (n = 49). No significant group differences in reality-monitoring were 
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reported between the clinical psychosis and the high-risk groups in trials that involved the 

angular manipulation of self-generated stimuli. This finding is in line with the results reported 

by Franck et al (2001), who only found angular misattribution’s among patients suffering from 

delusions of influence but not among patients with general psychotic symptomatology. 

However, significant between-group differences were reported in trials that involved the 

temporal manipulation of self-generated stimuli. Participants in the non-clinical high-risk 

groups (genetic risk and high psychometric schizotypy groups) showed significant differences 

to the clinical psychosis and non-clinical control groups for the total rate of action-recognition 

errors in the specific task. More specifically the non-clinical risk groups exhibited intermediate 

error rates compared to the psychosis and the non-clinical groups, suggesting a dose-response 

effect (non-clinical control group: 29.7%, psychometric-risk group: 31.1%, genetic risk group: 

31.8%, patients with psychosis group: 37.4%).  

 Similarly, Hommes et al (2012) used a version of the circle-drawing task (described 

above) to examine reality-monitoring differences between a group of clinical psychosis 

patients, their first-degree non-affected siblings and a group of non-clinical controls. In 

accordance with the data by Versmissen et al (2007), they found that non-affected first-degree 

relatives of patients with psychosis showed a significantly greater rate of reality-monitoring 

errors compared to the healthy control group, but a lower rate of errors compared to their 

affected siblings. Furthermore, it was shown that positive schizotypy in the genetic risk group 

correlated significantly with the total rate of reality-monitoring misattributions. These findings 

support data from previous studies suggesting that reality-monitoring difficulties do not simply 

represent epiphenomena related to the clinical expression of psychosis, but may be 

aetiologically linked to the development of the illness (Hommes et al, 2012). 

 Larøi et al (2004) examined the associations between reality-monitoring for speech and 

hallucination proneness in a sample of non-clinical adults. In the reality-monitoring task 
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administered, a series of words was presented verbally to participants by the experimenter. 

Word items varied it terms of emotional valence (10 positive, 10 negative and 10 neutral 

words). After each word presentation, participants were asked to say the first word that came 

to their minds. Following an interval delay, subjects were presented with words on a computer 

screen, consisting of the words originally presented by the experimenter, words generated by 

the subject, and new distractor words, in random order. Participants were asked to first recall 

if the word they saw in the screen was old or new. For words that were recognised as old, 

participants were asked to recall its source (i.e. whether it was generated by oneself or by the 

experimenter). The sample was subdivided  according to their scores on a hallucination 

proneness scale (the Launay-Slade Hallucination Scale, Launay and Slade, 1981). Participants 

scoring within the bottom 25th percentile formed the non-hallucination group (n = 25), while 

those scoring within the upper 25th percentile formed the hallucination group (n = 25). Results 

showed that the hallucination group made significantly more externalizing misattributions for 

self-generated word items (i.e. attributed self-generated word items to the experimenter) 

compared to the non-hallucination group. Importantly, reality-monitoring misattributions for 

self-generated material differed significantly between the groups for emotionally charged but 

not for neutral items. Post-hoc analyses within the hallucination group further revealed a 

significant difference for reality-monitoring misattributions between positive and negative 

word items (i.e. greater number of misattributions for negative than positive words). The two 

groups did not differ in the number of internalizing reality-monitoring misattributions (i.e. 

misattributing experimenter-produced words as self-generated). 

 Allen et al (2006) examined reality-monitoring for self-generated speech and its 

association to hallucination proneness and delusional ideation in a sample of healthy adults (n 

= 57). Participants were first asked to read out a series of adjective words, while their speech 

was audio-recorded. The voices of male and female researchers reading a series of words were 



 88 

also audio-recorded, comprising the non-self condition. Participants then listened to the pre-

recorded words for which the source (self vs other) and acoustic quality (undistorted vs 

distorted pitch) differed across trials. In the test phase, participants had to indicate whether the 

words were spoken in their own or another person’s voice. Results showed that participants 

displayed a propensity towards misattributing their own distorted speech to the experimenter 

and this was significantly and positively correlated with delusional ideation scores. Contrary 

to findings from previous studies, only a trend-level positive correlation emerged between 

externalizing misattributions of the participant’s distorted speech and hallucination proneness. 

Finally, also in contrast to previous studies, the emotional valence of word items did not have 

an effect on the rate of reality-monitoring misattributions for self-generated material. The 

authors attributed this on the basis of previous studies suggesting differences in the content of 

voices experienced by people suffering with clinical psychosis and non-clinical individuals. 

More specifically, people diagnosed with psychosis often characterise the content of their 

auditory hallucinations as negative, while non-clinical individuals often report that the voices 

they hear are non-threatening in nature (Honig et al., 1998). Thus, while people suffering from 

clinical psychosis may show a tendency towards externalizing their distorted voice when it is 

negative, non-clinical individuals may not show a similar pattern.  

 Collignon et al (2005) examined the associations between hallucination proneness and 

source-monitoring for physical actions in a group of 65 non-clinical individuals (average age 

24.2 years). In the source-monitoring task administered, participants were presented with a 

series of action statements (e.g. “open the door”) and were asked to either 1) perform the action, 

2) observe the experimenter performing the action, 3) imagine themselves performing the 

action, 4) imagine the experimenter performing the action, or 5) listen to the experimenter 

verbally state the action. Following an interval delay, a list of 120 action statements was 

presented to participants that included the 60 actions that were presented in the study phase 
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and 60 new actions. Participants were asked to identify if each action was old (previously 

presented) or new and for actions that were identified as old, to identify their source. Analysis 

of data showed that hallucination-prone participants exhibited significantly more source-

monitoring errors compared to their non-hallucination counterparts, particularly in terms of the 

two imagined conditions. More specifically, hallucination prone individuals showed a 

tendency to erroneously attribute actions they had imagined themselves performing to actions 

they had imagined the experimenter perform. 

 In a more recent study, Alderson-Day et al. (2019), tested the linear associations 

between hallucination proneness and reality monitoring performance in a group of non-clinical 

young adults (n = 76; Mage = 20.21 years). Participants were presented with 48 partially 

completed word pairs (e.g. bacon and e_ _ _) and were asked to either listen to the second word 

being read out by a male voice, or to complete and read the word pairs out loud. In the test 

phase the word pairs from the initial phase of the task were presented again and participants 

were required to decide whether they had heard the word-item or had verbalised the word 

themselves. In line with previous correlational studies, results of the study did not report linear 

associations between reality-monitoring performance (i.e. accuracy in recalling the correct 

source of previously presented items) and hallucinatory experiences. According to Alderson-

Day et al. (2019) these findings indicate that the link between reality-monitoring difficulties 

and non-clinical hallucinations may only be observable among people that are towards the end-

points of the psychosis-liability continuum (i.e. people exhibiting high psychometric 

schizotypy). Indeed, previous studies in non-clinical samples that have found links between 

reality-monitoring and hallucination proneness have only done so by comparing differences in 

reality-monitoring between those scoring high on measures of hallucination process and those 

with low scores on these measures (Larøi et al., 2004; Collignon et al., 2005).  
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1.6.5. Reality monitoring and schizotypy in adolescent samples 

Although reality-monitoring has been extensively studied in clinical samples and non-clinical 

adults who report high psychometric schizotypy, it remains understudied during the critical 

developmental period of adolescence. Indeed, only a limited number of studies to date has 

focused on reality-monitoring processes and their links to schizotypal trait expression during 

adolescence. However, as it will be discussed below, the reality-monitoring tasks used in these 

studies focus solely on the capacity to distinguish between self- and non-self-cues “internally” 

(i.e. distinguish in memory between visualizing oneself perform an action and visualizing 

another person perform an action), thus do not directly test the capacity to distinguish between 

self-generated and perceptually-based information. 

 Debbané et al. (2008), compared source-monitoring performance for actions between a 

group of young people prone to express positive schizotypal manifestations due to 22q11.2 

deletion syndrome, (n = 18; mean age: 14.04), a group of age and IQ-matched controls (n = 

17) and a group of age-matched matched healthy controls (n = 17). The authors of the study 

used an adapted version of the reality-monitoring task used by Collignon et al (2005), described 

above. Participants in this study were presented with a series of action statements and were 

asked to either (1) visualize themselves performing the actions; (2) visualize the experimenter 

performing the action; or (3) mentally repeat the action statement without visualization of the 

performer. Significant group differences were reported in the action monitoring task, indicating 

that the 22q11DS group exhibited more source monitoring errors compared to both control 

groups. Statistical analyses revealed adolescents with 22q11DS tended to misattribute imagine-

experimenter actions for actions they had mentally repeated and vice versa. Hence the specific 

group displayed confusions in discriminating between the conditions of the task that did not 

involve them visualizing themselves. These findings differ to those of Collignon et al (2005) 

who found confusions in differentiating between the imagine-self and the imagine-
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experimenter conditions of the task in a sample of hallucination-prone  adults. A number of 

reasons may have accounted for the contrasting findings between the two studies. First, the 

sample examined by Collignon et al (2005) was characterised by hallucination proneness, a 

factor that was not specifically assessed in the 22q11DS sample. This suggests that 

externalising source monitoring misattributions may be specifically associated to hallucination 

proneness in high-risk samples (Debbané et al, 2008). Moreover,  given that the frequency of 

schizotypal manifestations in 22q11DS typically increases with age (Debbané et al, 2008), the 

inclusion of an adolescent sample may have accounted for the discrepancy in findings between 

the two studies. 

 In another study Debbané et al (2009), used the same task to examine the associations 

between schizotypy and action-monitoring in a sample of adolescents recruited from the 

general population (n = 163; mean age = 15.3). Results showed that positive schizotypy in this 

non-clinical youth sample was significantly correlated with the tendency to misattribute 

imagine-experimenter actions as mentally repeated and vice versa. These results resemble 

those from the 22q11DS sample that also exhibited significantly more errors of this type 

compared to age and IQ matched non-clinical control groups (Debbané et al, 2008).  

 These studies suggest that positive schizotypy in adolescence is associated with a 

tendency to confuse between visualising an external agent performing an action and mentally 

preforming the action oneself. As mentioned above however, the specific source-monitoring 

task only assesses self-other confusions for internal/visualized events, in the absence of an 

external condition (e.g. the experimenter performing an action), thus does not directly test 

reality-monitoring. Indeed, the word “reality” alludes to an event’s external and perceptually-

based nature (Lagioia et al., 2011).  

 Importantly, this type of source discrimination precludes the processing of sensory 

information typically engaged when making reality-monitoring judgments for mental events 
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that have been enacted, thus have adopted an external and perceptually-based quality 

(Docherty, 2012). For instance, contrary to silent speech, which constitutes a purely internal 

phenomenon, overt speech also entails the production of motor actions (i.e. vocalizations), 

along with the perception of the sensory feedback produced by these actions (i.e. listening to 

the spoken material). Indeed, according to the source-monitoring framework, reality-

monitoring misattributions often occur due to alterations in the encoding of sensory 

information (Johnson et al., 1993). This is in line with the forward model of motor control 

(Frith et al., 2000), which postulates that reality-monitoring confusions result from failures to 

match the intended or predicted outcomes of self-generated actions to their externally-

perceived sensory consequences. This can occur either due to disruptions in generating 

cognitive predictions about the sensory outcome of actions, or due to impairments in the 

processing of the sensory feedback related to these actions. In both cases, because of the high 

level of sensory discrepancy between cognitive prediction and sensory feedback, self-

generated events may be experienced as external to the self  (Blakemore et al., 2003; Frith et 

al., 2000). Thus, taken together, the source-monitoring framework and the forward model 

suggest that the externalizing confusions observed in people who exbibit cognitive-perceptual 

aberrations may be underpinned by impairments in the processing of sensory and/or cognitive 

information.  

 From this standpoint, assessing self-other confusions by using experimental tasks that 

involve overt speech or actions (also generated by an external agent) would provide a more 

direct measure of reality-monitoring that could better inform our understanding of its links to 

schizotypal trait expression during adolescence. In contrast to studies in non-clinical adult 

samples, no study to date has directly examined the capacity to discriminate self- from non-

self-cues for overt speech in typically developing adolescents. Furthermore, previous studies 

in adult populations have only examined reality-monitoring in the context of cognitive-
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perceptual manifestations (i.e. hallucination and delusion-like phenomena). Thus, the 

relationship between reality-monitoring and the interpersonal or disorganized dimensions of 

schizotypy remains unclear. This is important given that prospective data indicate that the 

expression of disorganized and interpersonal dimensions of schizotypy in adolescence is 

longitudinally linked with the developmental trajectory of clinically-relevant cognitive-

perceptual manifestations (Debbané et al., 2013).  

 

1.7. Summary and general discussion of the second part  

 The second part of the introductory chapter reviewed previous studies that have 

assessed the capacity to infer mental states in others (ToM), as well as the ability to recognise 

and monitor one’s own self-generated mental events (self- and reality-monitoring), at different 

stages of the psychosis continuum (i.e. clinical psychosis; CHR; non-clinical schizotypy). 

 In terms of ToM, disruptions in the capacity to accurately infer mental states in others 

have been consistently associated with psychotic phenomena at both the clinical and subclinical 

levels of expression. Although ToM impairments among help-seeking individuals who exhibit 

state manifestations of psychosis risk do not appear to represent “consistent predictors” of 

transition to clinical psychosis, they are linked with a non-specific vulnerability for the illness.  

Furthermore, data from non-clinical populations suggest that ToM difficulties relate to the 

expression of schizotypal personality traits in adults, but also in samples of children and young 

people. Surprisingly, contrary to clinical psychosis, studies in non-clinical adult samples 

suggest that aberrant ToM is associated with cognitive-perceptual, but not interpersonal or 

disorganized manifestations. To date, only one study has assessed the associations between 

ToM performance and schizotypal trait dimensions in community adolescents. This has 

replicated previous findings in adult samples suggesting that poor ToM performance is 

associated with increased scores in the cognitive-perceptual dimension of schizotypy. 
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Interestingly, in line with studies in people suffering with clinical psychosis, emerging 

evidence suggest significant associations between a hypermentalizing ToM pattern (i.e. 

overattributing intentions in others) and a history of psychotic-like experiences in samples of 

older children from the general population. 

 As it pertains to psychological processes involving the understanding of the self, 

research has shown that patients with schizophrenia, individuals at clinical high-risk for the 

illness (CHR), as well as non-clinical individuals who self-report schizotypal personality traits 

and psychotic-like experiences display an externalizing tendency towards: (a) misattributing 

self-generated imagined mental events as overtly enacted (Docherty, 2012; Franck et al., 2000; 

Gawęda et al., 2012; Henquet et al., 2005; Humpston et al., 2017; Peters et al., 2007); and (b) 

misattributing the source of self-generated actions to external agents (Bentall et al., 1991; 

Brébion et al., 2000; Johns et al., 2010; Johns et al., 2006; Vermissen et al 2007; Allen et al., 

2006; Larøi et al., 2004). Furthermore, these patterns of externalizing misattributions are found 

to be particularly pronounced among patients reporting hallucinations (Bentall et al., 1991; 

Brébion et al., 2000) and non-clinical adults experiencing hallucination-like phenomena (Larøi 

et al., 2004) Importantly however, although different types of self- and reality-monitoring 

misattributions have also been identified in studies of adolescents who are at neurogenetic risk 

for psychosis (Debbané et al., 2008; 2010), no study to date has examined the associations 

between these self-referential processes and schizotypal dimensions in typically developing 

adolescents (see Tables 1.4. and 1.5. for a description of the self- and reality-monitoring studies 

reviewed in this chapter).  
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Table 1.4.  Characteristics of the  self-monitoring studies reviewed in this chapter 
 
Abbreviations: CHR,  Clinical High Risk for psychosis; UHR, Ultra High Risk for psychosis; FEP, First episode psychosis 

Study Sample Comparison group Task used Task type 

Clinical Psychosis     

Keefe et al., (1999) Patients with schizophrenia (n = 28) healthy controls (n = 19) Say/imagine Verbal 

Franck et al., (2000) Patients with hallucinations (n = 17) healthy controls (n = 17) Say/imagine Verbal 

Docherty, (2012) 
schizophrenia/schizoaffective disorder 

patients (n = 110) 
healthy controls (n = 23) Say/imagine Verbal 

Henquet et al., (2005) Patients with schizophrenia (n = 15) psychiatric controls (n = 15) Say/imagine Verbal 

CHR     

Gawęda et al.,  (2017) 
Individuals meeting UHR criteria (n = 

36) and FEP patients (n = 25) 
Healthy controls (n = 33) Preform/imagine Action 

Schizotypy     

Peters et al., (2007) undergraduate students (n = 67) N/A Perform/imagine Action 

Humpston et al., (2017) Non-clinical adults (n = 102) N/A Perform/imagine Action 

Debbané et al., (2010) 
Adolescents with 22q11.2 deletion 

syndrome (n = 20) 

IQ- and age-matched controls (n 
= 19); age-matched controls (n = 

19) 
Say/imagine Verbal 
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Study Sample Comparison group Task used Task type  

Clinical Psychosis     

Bental et al., (1991) 
Patients with hallucinations (n = 22); 

patients with delusions and no 
hallucinations (n = 16) 

healthy controls (n = 16) source 
memory Verbal 

Brébion et al., (2000) Inpatients with schizophrenia (n = 40) healthy controls (n = 40) source 
memory Verbal 

Morrison and Haddock, 
(1997) 

Patients with auditory hallucinations (n = 
15) 

Psychiatric controls (n = 15); 
healthy controls (n = 15) 

source 
memory Verbal 

Johns et al., (2001) 
Patients with hallucinations but no 

delusions (n = 10); Patients with delusions 
but no hallucinations (n = 8) 

Non-clinical controls (n = 20) Action-
simulation Verbal 

Franck et al., (2001) 

Patients with schizophrenia and delusions 
of reference (n = 6); patients with 

schizophrenia without delusions of 
reference 

Non-clinical controls (n = 29) Action-
simulation 

Motor 

Versmissen et al., (2007) Patients with schizophrenia (n = 37) 

Non-clinical adults with high 
schizotypy (n = 44); first-degree 

relatives of patients (n = 41); 
healthy controls (n = 49) 

Action-
simulation Motor 

Homes et al., (2011) Patients with schizophrenia (n = 42) 
First-degree siblings of patients 

with schizophrenia (n = 32); non-
clinical controls (n = 49) 

Action-
simulation Motor 

Knoblich et al., (2004) Patients with schizophrenia (n = 27) Non-clinical controls (n = 23) Action-
simulation Motor 

Blakemore et al., (2000) Patients with auditory hallucinations 
and/or passivity experiences (n = 17) 

Non-hallucination/non-passivity 
experiences psychiatric controls (n 

= 24); non-clinical controls (n = 
15) 

Tactile 
stimulus Motor 

CHR     

Johns et al.,  (2010) Adults meeting UHR criteria (n = 31) Age-matched controls (n = 31) Action-
simulation Verbal 

Schizotypy     

Versmissen et al., (2007) 
Non-clinical adults with high schizotypy 

(n = 44) 

Patients with schizophrenia (n = 
37); first-degree relatives of 

patients (n = 41); healthy controls 
(n = 49) 

Action-

simulation 
Motor 

Homes et al., (2011) First-degree siblings of patients with 
schizophrenia (n = 32) 

Patients with schizophrenia (n = 
42); non-clinical controls (n = 49) 

Action-
simulation Motor 
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Table 1.5.  Characteristics of reality-monitoring studies reviewed in this chapter 
 
Abbreviations: CHR,  Clinical High Risk for psychosis; UHR, Ultra High Risk for psychosis 

 

  

 Overall, the review of the literature suggests that disturbances in higher order processes 

pertaining to the understanding of the self and others are present across the continuum of 

psychosis expression and may contribute to the developmental unfolding of the illness in those 

who are at increased clinical risk. Most importantly perhaps, increasing evidence indicate that 

subtle disruptions in these mentalizing processes relate to premorbid risk for psychosis in the 

context of schizotypal trait expression, prior to the development of clinically-relevant 

symptoms or clinical risk states. From a clinical standpoint this suggests that psychotherapeutic 

approaches targeting disruptions in the understanding of oneself and others may be applied 

preventatively in order to inhibit the trajectory of emerging psychosis in people who present 

with non-clinical schizotypal manifestations. 

 

Larøi et al., (2004) Non-clinical adults scoring high on 
hallucination proneness (n = 25) 

Non-clinical adults scoring low on 
hallucination proneness (n =25) 

Source 
memory Verbal 

Allen et al., (2006) Non-clinical adults (n = 57) N/A Action-
simulation Verbal 

Larøi et al., (2005) Non-clinical adults scoring high on 
hallucination proneness (n = 16) 

Non-clinical adults scoring low on 
hallucination proneness (n =16) 

Source 
memory 

Motor 

Alderson-Day et al., 
(2019) Non-clinical young adults (n = 76) N/A Source 

memory Verbal 

Debbané et al., (2008) Adolescents with 22q11.2 DS (n = 18) 
Non-clinical age- and IQ-matched 

controls (n = 17); Age-matched 
controls (n = 17) 

Source 
memory Motor 

Debbané et al., (2009) Non-clinical adolescents (n = 163) N/A Source 
memory Motor 
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 Critically however, the review of the literature also highlights the relative lack of 

studies in adolescent populations. This is important as adolescence represents a key period for 

the emergence of schizotypal trait manifestations, but also for the developmental elaboration 

of higher order cognitive processes pertaining to mentalizing. Thus, from a dynamic, 

developmental point of view it can be hypothesised that cognitive, perceptual and interpersonal 

aberrations arising in the context of an underlying schizotypal trait liability may contribute to 

disrupt the normative development of mentalizing processes during adolescence and impair the 

capacity for self and other understanding (Debbané & Barrantes-Vidal, 2014). Difficulties in 

recognising inner states in oneself and others may in turn lead to the exacerbation of the 

underlying trait liability in a transactional process that potentiates psychosis vulnerability from 

adolescence to young adulthood and increases the risk of transitioning to a first episode of 

psychosis (Debbané, Salaminios et al., 2016; Debbané & Barrantes-Vidal, 2014). Investigating 

the nature of associations between emerging schizotypal traits and mentalizing processes in 

typically developing adolescents can therefore increase our understanding regarding the 

earliest stages of a pathogenic developmental processes that distally relates to the expression 

of psychotic states.  

 Importantly, even among the relatively small number of studies that have directly 

assessed the relationship between schizotypal traits and mentalizing processes in adult 

populations, a number of empirical and conceptual gaps can also be identified. First the 

preponderance of research in adult samples has focused on cognitive-perceptual 

manifestations, either by using measures that assess hallucination and delusion-like 

phenomena, or by undertaking group comparisons according to the presence or absence of 

these symptoms. At present, it remains unclear whether schizotypal traits that specifically 

manifest within the interpersonal domain may also relate to mentalizing  difficulties. This is 

surprising given that (1) the development of mentalizing processes commonly unfolds against 
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the background of close interpersonal relationships (Fonagy et al., 2002); and (2) schizotypal 

traits that directly manifest within the interpersonal domain have been specifically associated 

with an elevated risk for the development of schizophrenia-spectrum disorders (Debbané et al., 

2014; Flückiger et al., 2016). 

 Second, the assessment of mentalizing in psychosis-research has traditionally relied on 

the use of experimental tasks that measure participants’ performance on specific domains of 

mental state understanding (e.g. ToM; reality-monitoring). While, the use of experimental 

paradigms carries the considerable advantage of providing an objective measurement of 

mentalizing dimensions, these are limited in assessing only singular aspects of the broader 

mentalizing construct, thus their application is not feasible in the context of real-world clinical 

settings (i.e. as part of routine outcome monitoring in clinical services) (Boldrini et al., 2020). 

In addition to task-based measures, a small amount of research has examined mentalizing in 

people diagnosed with psychosis and individuals exhibiting prodromal symptoms by using 

interview-based methodologies, yielding interesting results. For instance, Braehler and 

Schwannauer (2012) found that the level of mentalizing capacity, as assessed through the 

Reflective Functioning Scale (RFS, Fonagy et al., 1998), moderated functional outcomes in 

adolescents recovering from a first episode of psychosis. In a more recent study using the RFS, 

Boldrini et al (2020) reported that mentalizing difficulties prospectively predicted transition to 

clinical psychosis in a sample of prodromal adolescents and young adults. Although narrative-

based methodologies, such as the ones used in these studies, offer the opportunity to undertake 

complex multidimensional assessments of mentalizing, thus could be applied in the context of 

clinical settings, they are often lengthy and require expert training in their administration and 

rating. An easier-to-administer alternative method to assess mentalizing is through self-report. 

However, self-report measures of mentalizing have seldomly been used in psychosis research. 

This is primarily due to the potential confounding effects that illness-specific factors (e.g. 
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cognitive decline, lack of insight, side effects of chronic pharmacological treatment) may bring 

on one’s subjective report of their mentalizing capacities (Fonagy et al., 2016). Importantly 

though, the assessment of mentalizing through self-report may be feasible in non-clinical 

samples of individuals who exhibit schizotypal manifestations, thus are not affected by the 

long-term effects of chronic psychosis. To date, no study has examined the associations 

between schizotypal trait manifestations and self-reported mentalizing difficulties.  

 Finally, most experimental studies that have examined the relationship between 

mentalizing abilities and psychotic phenomena have done so either through the use of ToM 

tasks, which only capture the capacity to make inferences about other peoples’ mental states 

(e.g. facial affect recognition, prosody affect recognition, false belief understanding, sarcasm 

perception, etc.), or by assessing disruptions in the capacity to recognise and monitor one’s 

own self-generated mental events (i.e. mentalizing about the self) (Allen et al., 2007; 

Blakemore et al., 2003). Yet little is known at present about the developmental links between 

these two processes. This is important as contemporary models of psychosis development 

suggest that impairments in self-referential processing during the premorbid period of 

psychosis expression may contribute to the abnormal explanations of social experience 

commonly observed during the prodromal and clinical stages of the illness (Brent and Fonagy, 

2014; Debbané, Salaminios et al., 2016). Within this context, assessing mentalizing functions 

that involve inferences about the mental states of others, such as ToM, while still in the process 

of development during adolescence and young adulthood, offers the opportunity to examine 

whether these are critically underpinned by more basic metacognitive abilities pertaining to the 

monitoring of the self. 
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1.8. Overview of the empirical studies of the thesis  

To address the gaps in the previous literature, the empirical studies undertaken will assess 

mentalizing processes in samples of typically developing adolescents. These will utilise novel 

experimental tasks and self-report measures specifically geared to assess psychological 

processes pertaining to the understanding of one’s own and other peoples’ mental events. The 

main aim of the thesis will be to assess the nature of associations linking the expression of 

schizotypal traits to mentalizing difficulties in adolescence. In contrast to the majority of 

previous studies that have focused solely on positive schizotypy, the empirical studies of the 

current thesis will undertake a multidimensional assessment of schizotypal traits that will 

encompass manifestations across the perceptual, interpersonal and cognitive domains. To 

better understand the process of adolescent mentalizing, particularly in relation to the 

monitoring of self-generated mental events, the current thesis will also seek to explore the 

effects that developmental (i.e. age), cognitive (i.e. cognitive effort) and affect-based factors 

(emotional valence) may exert on psychological processes pertaining to the understanding of 

the self (i.e. self- and reality-monitoring). Finally, to bridge the gap between the higher order 

psychological processes involves in self- and other-understanding in the study of schizotypy, 

the current thesis will also explore the prospective effects of self-monitoring difficulties, as 

well as their interactions with schizotypal trait dimensions in adolescence, on the capacity to 

attribute mental states in others (i.e. ToM). 

 

Study 1: Associations Between Schizotypal Personality Features, Mentalizing Difficulties 

and Thought Problems in a Sample of Community Adolescents (Chapter 2). 

 

Increasing evidence suggest that clinical psychosis is distally linked with schizotypal trait 

expression and more proximally with the breakdown of higher-order cognitive processes 

pertaining to mentalizing. Importantly, subtle mentalizing difficulties have been identified 
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among non-clinical individuals in the context of high psychometric schizotypy, prior to the 

development of clinical symptoms, suggesting an early pathway towards illness expression. 

However, little is known at present about the relationship between specific schizotypal trait 

features and mentalizing during the critical developmental period of adolescence. Furthermore, 

no study to date has investigated the mediational role of mentalizing on the relationship 

between schizotypy and clinically-relevant symptoms. Study 1 will investigate, for the first 

time, the associations between schizotypy and self-reported mentalizing in adolescence, as well 

as the extent to which mentalizing difficulties mediate the relationship between schizotypy and 

thought problems relevant for psychosis. To this end study 1 will adopt a clinically-relevant 

approach by: (a) investigating schizotypy at the individual trait-feature level (rather than 

measuring total dimension scores); (b) using an easy-to-administer self-report measure of 

general mentalizing abilities that can be utilised within clinical settings for screening and 

routine outcome evaluation purposes (Reflective Functioning Scale, RFQ); and (3) assessing 

thought problems previously linked to proximal risk for psychotic disorders. 

 

Study 2: Self-Monitoring for Speech and its Links to Age, Cognitive Effort, Schizotypal 

Trait Expression and Impulsivity During Adolescence (Chapter 3). 

 

Disruptions in self-monitoring - the capacity to discriminate between self-generated real and 

imagined events - represent key factors associated with schizophrenia spectrum disorders. In 

addition, increasing evidence suggest that self-monitoring difficulties are already present 

during the early stages of emerging psychosis, among help-seeking individuals manifesting 

CHR state manifestations and in community samples of adults who report high psychometric 

schizotypy. No study to date has investigated self-monitoring performance or its associations 

with schizotypal personality traits among typically developing adolescents. While the first 

study of the current thesis focused on the assessment of general mentalizing skills in 
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adolescence through self-report, the second study will narrow the focus of investigation to the 

empirical assessment of psychological abilities involved in the understanding of the self. 

Specifically, study 2 will test self-monitoring by using an experimental task that assesses the 

capacity to discriminate between self-generated overt and silent speech. The aims of the study 

are to test the effects of age and cognitive effort on self-monitoring performance in 

adolescence, as well as its associations with trait dimensions pertaining to schizotypy and 

impulsivity.  

 

Study 3: Reality-monitoring in adolescence and its links to age, emotional valence and 

schizotypal trait expression (Chapter 4). 

 

A large body of research has shown that patients with schizophrenia and individuals at clinical 

high-risk for the illness (CHR) display a tendency towards misattributing the source of self-

generated items to external agents. This pattern of externalizing reality-monitoring 

misattributions has also been identified among adults reporting non-clinical hallucination and 

delusion-like phenomena. At present, no study has directly assessed reality-monitoring or its 

associations with schizotypal trait dimensions during the critical developmental window 

spanning from adolescence to young adulthood. Following the second study, which focused on 

self-oriented processes involving the capacity to discriminate between different sources of self-

generated information (i.e. what one imagined saying from what one overtly said), the third 

study of the thesis will extend the focus of investigation to the relationship between schizotypal 

dimensions and the capacity to distinguish between self-generated and other-produced 

information. Specifically, study 3 will examine reality-monitoring performance in community 

adolescents and young adults by using a task that assesses the capacity to discriminate in 

memory between self-generated and experimenter-produced speech. The aims of the study are 

to assess the effects of age and emotional valence on reality-monitoring for speech in 
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adolescence and young adulthood, as well as its associations with personality dimensions 

pertaining to schizotypy. 

 

Study 4: Prospective effects of schizotypal trait expression and self-monitoring on 

different types of ToM dysfunction during adolescence and young adulthood (Chapter 5). 

 

Disruptions in ToM have been consistently associated with psychotic phenomena, both the 

state and trait levels of their expression. To date only a small number of cross-sectional studies 

have assessed ToM performance in adolescents and young adults in the context trait risk for 

psychosis, suggesting associations with cognitive-perceptual manifestations. Importantly 

however, no study to date has examined prospective associations between schizotypal trait 

dimensions and ToM between adolescence and young adulthood. In a similar vein, no study 

has assessed whether different schizotypal dimensions are associated with different types of 

ToM dysfunction (i.e. hypomentalizing vs hypermentalizing). Following the previous studies 

of the current thesis that focused on thinking processes sustaining the awareness of the self, the 

final study will examine prospective associations between schizotypal trait dimensions and the 

awareness of inner states in others. More specifically, study 4 will test ToM performance in 

community adolescents and young adults by using the a novel video-based task that offers the 

unique advantage of independently assessing the use of aberrant ToM strategies, such as 

hypermentalizing and hypomentalizing, for both cognitions and affects. Furthermore, the study 

will attempt to bridge the divide between the higher order psychological processes 

underpinning self- and other-understanding by testing whether disruptions in metacognitive 

abilities sustaining the awareness of the self (i.e. self-monitoring) will prospectively predict 

dysfunctions in higher-order cognitive processes pertaining to the awareness of others (i.e. 

ToM). The main aims of the study are to prospectively assess the effects of schizotypal trait 
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dimensions, self-monitoring difficulties and their interactions during adolescence on different 

types of ToM dysfunction at 5-year follow-up.  

 

1.8.1. Contributions to research 

 

The current thesis has drawn upon previously collected data from samples of typically-

developing adolescents and young adults that participated in large-scale research on 

developmental psychopathology, led by Dr Debbané at the University of Geneva. Although I 

was not directly involved in the collection of participant data, I had regular meetings and liaised 

closely with the researchers involved in data collection. Furthermore, I was involved in 

designing and planning the collection of follow-up data, which were specifically collected for 

study 4 of the current thesis (see chapter 5). In addition, I was responsible, under the 

supervision of Dr Debbané, to design the studies presented in the current thesis, which included 

identifying relevant hypotheses, developing the conceptual rationale and choosing the 

statistical methods to test these. Regarding the results of the current thesis, I independently 

undertook all the statistical analyses of the data used. Finally, I was the first author of two peer-

reviewed journal publications that present the findings from studies 1 and 2 of the thesis (see 

chapters 2 and 3) and joint first author (with Dr Debbané) of one journal publication (Debbané, 

Salaminios et al., 2016) and one scientific book chapter (Salaminios and Debbané, 2021) on 

the topic of mentalizing in emerging psychosis. 
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Chapter 2  

Associations Between Schizotypal Personality Features, Mentalizing Difficulties 

and Thought Problems in a Sample of Community Adolescents1 
 

2.1 Introduction  

Contemporary research suggests that clinical psychosis is distally linked with schizotypal trait 

expression (Chapman et al., 1994; Kwapil et al., 2013), and more proximally with the 

breakdown of higher-order cognitive processes pertaining to mentalizing (Kim et al., 2011)  – 

the capacity to understand the intentional mental states driving one’s own and others’ 

behaviours (Fonagy & Target, 1996). As discussed in Chapter 1 mentalizing represents a 

multifaceted construct that encompasses a number of processes involved in mental state 

understanding, such as theory of mind (ToM: inferring beliefs from others’ behaviours), 

empathy (understanding the emotional states of others), mindfulness (emotional self-

awareness), and self-monitoring (cognitive self-awareness) (Choi-Kain & Gunderson, 2008; 

Debbané et al., 2016; Fonagy & Luyten, 2009). Good mentalizing entails the integration of 

these processes to construe a sensitive understanding of the internal states (i.e. thoughts, 

feelings) underpinning one’s own and others’ intentions (Fonagy et al., 2002; Fonagy & 

Luyten, 2009). As such, mentalizing enables individuals to form representational models of 

human behaviour in order to sustain a coherent sense of self and attenuate experiences of 

confusion within interpersonal relationships (Fonagy et al., 2002).     

 Difficulties in utilizing mental state information to understand oneself and others are 

increasingly regarded as key factors for the development and maintenance of psychotic 

                                                
1 The current chapter has been published in Salaminios, G., Morosan, L., Toffel, E., Tanzer, M., Eliez, S., Badoud, D., 
Armando, M., Debbané, M. (2020) Associations Between Schizotypal Personality Features, Mentalizing Difficulties and 
Thought Problems in a Sample of Community Adolescents. Early Intervention in Psychiatry 
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manifestations (Brent & Fonagy, 2014; van Os et al., 2010). Meta-analytic investigations 

indicate that patients with established schizophrenia, first episode sufferers, as well as help-

seeking individuals at clinical high-risk for psychosis (CHR), perform poorly in multiple 

domains of mentalizing, such as ToM, self-monitoring, and emotion recognition  (Bora & 

Pantelis, 2013; Brüne, 2005; Sprong et al., 2007). Overall, current evidence suggest the 

presence of a generalized impairment in mentalizing processes across schizophrenia-spectrum 

disorders. 

 Another line of research indicates that subtle mentalizing difficulties are present among 

non-clinical samples in the context of schizotypal personality features, prior to the development 

of clinical manifestations, suggesting a pathway towards illness expression (Langdon & 

Coltheart, 1999; Pickup, 2006). Schizotypal traits signal an increased liability to develop 

schizophrenia (Barrantes-Vidal et al., 2015; Chapman et al., 1994; Kwapil et al., 2013) and 

most psychometric analyses examining their factorial structure have consistently identified 

three main dimensions: the cognitive-perceptual (positive schizotypy: hallucination, delusion-

like phenomena), interpersonal (social anxiety, constricted affect), and disorganization 

dimensions (odd behaviours, odd speech) (Fonseca-Pedrero et al., 2018; Raine, 2006). At 

present, only a limited number of correlational studies have directly analysed the associations 

between schizotypal trait dimensions and mentalizing difficulties in community samples. 

These have reported that high scores on the cognitive-perceptual dimension are associated with 

reduced ToM scores (Langdon & Coltheart, 1999; Pickup, 2006). Although these findings are 

suggestive of a relationship between trait-vulnerability for psychotic disorders and mentalizing 

difficulties, they involve adult participants either within or beyond the critical period of illness 

onset. From an early intervention standpoint, important insights can be gained by examining 

mentalizing in the context of schizotypal trait dimensions during earlier developmental stages, 

in childhood and adolescence.  



 108 

 Schizotypal manifestations emerge early in life (Debbané & Barrantes-Vidal, 2014) and 

adolescence represents a key period during which they can become clinically relevant 

(Gooding et al., 2005). Developmentally, the maturation and elaboration of mentalizing 

processes has been shown to continue throughout adolescence and into early adulthood 

(Choudhury et al., 2006; Dumontheil et al., 2010; Vetter et al., 2013). As such, cognitive and 

interpersonal aberrations arising in the context of schizotypal personality traits, may disrupt 

the normative development of mentalizing processes during adolescence and impair the 

capacity for mental state understanding (Debbané & Barrantes-Vidal, 2014). Indeed, recent 

evidence indicate that young people who display attenuated psychotic manifestations 

demonstrate reduced trajectories for common age-related improvements in ToM compared to 

healthy controls (Davidson et al., 2018). Because the development of mentalizing commonly 

unfolds against the background of close interpersonal relationships (Fonagy et al., 2002), one 

possibility is that the expression of schizotypal traits that impede interpersonal communication 

during adolescence may negatively impact on the capacity to understand mental states. 

However, little is known at present about the nature of associations linking specific schizotypal 

personality features to mentalizing difficulties during adolescence.  

 Furthermore, emerging research suggests that the effects of schizotypal traits on the 

development of clinically-relevant symptoms may depend upon the level of mentalizing 

dysfunction. For instance, Bartels-Velthuis et al. (2011), reported that in sample of young 

adolescents who experienced non-clinical hallucinations within the previous 5 years, the risk 

for the development of secondary delusional ideation was higher for those with lower ToM 

scores. These findings suggest that mentalizing dysfunction represents an independent factor 

that may interact with schizotypal traits during adolescence to moderate their effects on the 

development of psychotic symptoms. Importantly however, evidence suggest that schizotypal 

traits and mentalizing difficulties are not independent from each other. As discussed above, a 
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number of studies have reported significant associations between schizotypal traits and 

mentalizing difficulties among both non-clinical adolescent and adult samples. Based on these 

data, an alternative hypothesis that remains empirically unexplored pertains to the potential 

mediating role of mentalizing on the relation between schizotypal personality traits and the 

experience of clinically-relevant symptoms in adolescence. According to this hypothesis, the 

expression of schizotypal personality traits during adolescence may contribute to impair the 

developmental capacity to understand mental states, and these impairments may in turn 

contribute to the experience of psychotic symptoms (Debbané & Barrantes-Vidal, 2014; 

Salaminios et al., 2021). In other words, mentalizing dysfunction may represent a pathway 

through which schizotypal personality traits, at least in part, augment psychosis risk. While 

previous research has shown the mentalizing difficulties mediate the effects of interpersonal 

factors (i.e. attachment insecurity) on the experience of thought problems that lie in a 

continuum with clinically-relevant symptoms during adolescence (Hart et al., 2017), no study 

to date has examined whether mentalizing also mediates the relation between schizotypal 

personality features and thought problems in adolescence. Research on adolescent schizotypy 

can elucidate our understanding regarding the early course and significance of mentalizing 

dysfunction in the premorbid stages of schizophrenia-spectrum illnesses, with important 

implications for early prevention treatment.  

 Mentalizing in psychosis-research has been traditionally measured using experimental-

tasks that assess specific domains of mental state understanding (e.g. ToM). While these are 

effective in empirically assessing singular components of mentalizing they are often time- and 

labour-consuming, thus not suitable for use in context of clinical settings or large-scale research 

studies. Recently, Fonagy et al. (2016) developed the Reflective Functioning Questionnaire 

(RFQ), an easy-to-administer, self-report screening measure of general mentalizing abilities. 

The RFQ assesses participant’s self-reported certainty and uncertainty about mental states, 
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reflecting how confident versus how doubtful one is in utilizing mental state information, such 

as thoughts and feelings, to form representations of their own and others’ behaviours. Because 

of its brief nature, the RFQ is a suitable assessment tool for the purposes of routine outcome 

evaluation in clinical settings and clinical trials and its use has been validated for adolescents 

from the general population (Badoud et al., 2015). In addition, previous studies suggest that 

the RFQ correlates with measures of mindfulness, perspective-taking and empathy (Fonagy et 

al., 2016), thus appears to be effective in capturing different facets of the wider mentalizing 

construct.  

 The present study seeks to, for the first time, utilize the RFQ in the study of adolescent 

schizotypy in order to: (1) identify specific features across all three schizotypal dimensions that 

account for RFQ-measured mentalizing difficulties in adolescence; (2) assess the effects of 

schizotypal personality features and RFQ-measured mentalizing on thought problems relevant 

for psychosis; and (3) examine whether RFQ-measured mentalizing mediates the relation 

between schizotypal personality features and thought problems. 

 Given that the normative elaboration of mentalizing relies upon interpersonal 

interactions within close relationships (Fonagy et al., 2002; Gergely & Watson, 1999; Uddin 

et al., 2007), it is hypothesised that schizotypal features that impede interpersonal 

communication during adolescence will be linked to mentalizing difficulties. Specifically, it is 

expected that social anxiety, constricted affect and lack of close friends (interpersonal), as well 

as suspiciousness (cognitive-perceptual) and odd speech (disorganization) will be associated 

with high uncertainty and low certainty in understanding mental states. Furthermore, on the 

basis of previous research (Debbané et al., 2014; Hart et al., 2017) it is hypothesised that both 

schizotypal personality features and mentalizing difficulties will be associated with self-rated 

thought problems. Finally, given that mentalizing dysfunction has been proposed as a potential 

pathway through which schizotypal features relate to psychosis vulnerability (Bartels-Velthuis 
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et al., 2011; Debbané et al., 2016), it is expected that mentalizing difficulties (high uncertainty 

and low certainty in mental states) will, at least in part, mediate the effects of schizotypal 

personality features on thought problems in our community adolescent sample.  

 

2.2 Methods 

2.2.1 Participants and procedure 

A convenience sample of 120 community adolescents was recruited through written 

advertisements in public schools in the city of Geneva, Switzerland. No prior power analysis 

was performed to determine the size of the sample. Inclusion criteria were age (12-19 years) 

and fluency in French. Participants were screened for cognitive impairment, and those with a 

standard score below 7 in the Block Design subtest of the Wechsler Intelligence Scale 

(Wechsler, 1955) were excluded from the analyses (n = 15). The final sample consisted of 105 

community adolescents (53 females, 52 males, Mage = 15.72). None of the participants suffered 

from past/present psychiatric, neurological or neurogenetic disorders. Written informed 

consent was obtained from all participants and legal guardians of those under 18 years of age. 

Ethical approval for the study was granted by the Swiss Ethics Committee on research 

involving humans (number: 2018-00251). 

2.2.2 Measures 

The following battery of self-report questionnaires was individually administered in random 

order to participants under the supervision of a trained research assistant to make sure 

participants understood the items.  

The Schizotypal Personality Questionnaire (SPQ, French version, Dumas et al., 2000) is 

designed to measure schizotypal traits subjectively experienced as common aspects of one’s 

personality functioning. The measure yields three dimension scores and nine subscale scores: 

cognitive–perceptual (unusual perceptual experiences, ideas of reference, suspiciousness, odd 
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beliefs or magical thinking), interpersonal (social anxiety, constricted affect, lack of close 

friends), and disorganization (odd speech, odd behaviour) (see appendix 1). The French version 

of the SPQ has shown good reliability (Cronbach’s alpha = 0.91) (Dumas et al., 2000) and has 

been validated for use with francophone adolescents (Badoud et al., 2011). The SPQ in the 

present study also showed good reliability (Cronbach’s alpha = 0.87). 

 

The Reflective Functioning Questionnaire, brief version (RFQ, French version, Badoud et al., 

2015) includes eight items (see appendix 2), which are self-rated on a seven-point scale from 

1 (strongly disagree) to 7 (strongly agree). RFQ items aim capture self-reported mentalizing 

abilities by measuring the degree of certainty and uncertainty with which individuals utilize 

mental state information to understand their own (e.g. items 2, 6, 7) and others’ behaviour (e.g. 

item 1), including during moments of increased affective arousal (e.g. items 3-5, 8). The 

measure is comprised of two subscales. The uncertainty about mental states subscale (RFQu; 

items 2, 4, 5, 6, 7, 8 in appendix 2) focuses on the extent to which individuals agree with 

statements such as “Other people’s thoughts are a mystery to me” and “Strong feelings often 

cloud my thinking”. RFQu item scores are recoded (1 = 0; 2 = 0; 3 = 0; 4 = 0; 5 = 1; 6 = 2; 7 = 

3), so that higher scores reflect poor usage of mental state information and a stance 

characterized by a lack of knowledge about mental states, while lower scores reflect 

acknowledgement of the opaque nature of mental states. The certainty about mental states 

subscale (RFQc; items 2, 4, 5, 6, 1, 3 in appendix 2.) focuses on the extent to which individuals 

disagree with statements such as “I don’t always know why I do what I do”. RFQc item scores 

are recoded (1 = 3; 2 = 2; 3 = 1; 4 = 0; 5 = 0; 6= 0; 7 = 0) so that higher scores on this scale 

reflect better usage of mental state information and adaptive levels of certainty about mental 

states. The measure has previously been validated for French-speaking adolescents (Badoud et 

al., 2015), showing satisfactory internal consistency for both the RFQu (Cronbach’s alpha = 

0.68) and RFQc scales (Cronbach’s alpha = 0.74). In the present study these values were 
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comparable to the sample of Badoud et al., (2015) with Cronbach’s alpha values of 0.68 for 

the RFQu scale and 0.73 for the RFQc scale. 

 

The Youth Self-Report (YSR; Achenbach, 1991) measures self-reported psychopathology in 

the past 6 months among adolescents aged 11-18 years. The Adult Self-report (ASR; 

Achenbach, 1991) assesses psychopathology in adults. It has comparable items to the YSR and 

the same range of scores across its scales (see appendix 3). In line with recent studies (Hart et 

al., 2017), the thought problems subscale of the YSR/ASR was used to assess cross-cutting, 

rather than disorder-specific, symptoms that lie in a continuum with clinical manifestations 

relevant for psychosis, including cognitive-perceptual aberrations, as well as strange thoughts 

and behaviours. Assessing psychosis-relevant symptoms continuously, rather than focusing 

solely on specific symptom-subgroups, addresses the need to identify cross-cutting factors that 

contribute to early risk for psychosis in adolescence. Indeed, longitudinal findings suggest that 

the thought problems subscale captures symptomatic behaviours relevant to 

proximal/prodromal risk for psychosis (Simeonova et al., 2014). Prior psychometric 

evaluations have shown that the YSR/ASR scales demonstrate adequate validity and reliability, 

with Cronbach’s alpha value of 0.78 for the thought problems subscale (Achenbach, 1991). 

Because symptoms of anxiety and depression have been shown to influence mentalizing 

inferences (Bateman & Fonagy, 2004) the anxious/depressed subscale of  the YSR/ASR was 

used as a control variable in the analyses. 

 

2.2.3  Statistical analyses 

The main statistical analyses were performed in SPSS version 24. Spearman’s correlation 

coefficients were calculated to examine associations between SPQ and RFQ subscale scores 

(Bonferroni corrected alpha = 0.001). Two multiple linear regression models were ran to assess 
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the effects of SPQ subscales on RFQ scale scores (RFQu and RFQc). In the first model, all 

SPQ subscales were entered together as independent variables and RFQu was entered as the 

dependent variable. In the second model, all SPQ subscales were entered together as 

independent variables and RFQc was entered as the dependent variable. Age and the YSR/ASR 

anxious/depressed subscale were also entered in each model to account for their effects. 

Multicollinearity was tested using variance inflation factors (VIF) and tolerance statistics (VIF 

> 5 and/or tolerance < 0.2 suggest multicollinearity).  

 Two multiple linear regression models, controlling for age, were also ran to explore the 

effects of (a) SPQ subscale scores and (b) RFQ scale scores, on the level of thought problems 

(YSR/ASR thought problems subscale T-score).    

 Given that no prior power calculations were performed to determine the sample size 

needed to detect significant findings and in order to explore whether the results of the 

regressions conducted in the main analyses represent true effects as opposed to non-conclusive 

findings, JASP version 0.9.2 was  used to obtain simple Bayesian statistics of the regression 

analyses ran (Van den Bergh et al., 2021). In contrast to standard hypothesis testing based on 

P values, Bayesian regression analyses  offer a direct measure of the strength of the evidence 

both in favour and against the study hypotheses, thus supporting the interpretation of results 

and reducing the probability of type II errors. More specifically, rather than basing inferences 

on a single model, Bayesian regression analysis retains all possible models for inference and 

quantifies the importance of individual predictors by providing a Bayes factor (BFinclusion), 

which signals the factor by which the prior probabilities of including a predictor in a model 

(calculated by dividing the number of models that contain the predictor from the number of all 

possible models) increase or decrease after observing the data (i.e. after averaging the 

predictive odds in favour of the models that contain the individual predictor). BFinclusion values 

below 1.00 indicate the factor by which the data have decreased the prior odds for including a 
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predictor in a model, while values above 1.00 show the factor by which the prior odds for 

including a predictor in a model have increased based on the data. 

 Finally, Hayes’s PROCESS macro (Hayes and Preacher, 2013) for SPSS version 24 

was used to test the prediction that mentalizing mediates the relationship between schizotypal 

traits and subthreshold psychotic symptoms. The YSR/ASR thought problems scale was 

entered as the outcome variable, SPQ subscales were entered as the independent variables and 

RFQ scales as the mediators in each model, with age as a control variable in the analyses. The 

PROCESS macro uses non-parametric bootstrapping, which involves random resampling of 

observations with replacement to obtain confidence intervals for indirect effects (bootstrap 

confidence intervals were based on 10.000 samples). Effects are considered significant if the 

confidence interval does not contain zero. Mediation is present if the indirect effect (a and b) 

of the independent variable (SPQ subscale) on the outcome variable (YSR/ASR thought 

problems) through the mediator (RFQ scale) is significant and the direct effect of the dependent 

variable on the outcome variable, while accounting for the mediator (c’), is smaller than the 

total effect (c) (figure 2.1.). 

 

 
Figure 2.1: Mediational model with schizotypy as independent variable, mentalizing as mediator and 

thought problems as dependent variable 
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2.3. Results 

2.3.1 Descriptive results  

Table 2.1. presents the descriptive results for the major variables included in the analyses.  

 
Table 2.1. Means, ranges and standard deviations for each major variable in the sample 
 
Abbreviations: RFQu, RFQ Uncertainty about Mental States; RFQc, RFQ Certainty about Mental States; SPQ, 
Schizotypal Personality Questionnaire; YSR/ASR, Youth and Adult Self Report  

 

 Kurtosis and skewness of the distributions for the RFQ scales and SPQ subscales were 

all within the acceptable range (i.e. all values between -2.00 and 2.00) and no outliers were 

identified. Furthermore, analyses of the SPQ distributions showed that the proportion of 

participants reporting higher schizotypal trait scores (1.5 standard deviations above the normed 

means) was comparable across the majority of SPQ subscales (12.38% for unusual perceptual 

 Mean Range SD Skewness Kurtosis 

Mentalizing      

RFQu 3.02 0-11 2.55 0.74 -0.06 

RFQc 6.36 0-18 4.04 0.67 0.07 

SPQ Cognitive-perceptual dimension      

SPQ Unusual perceptual experiences 2.24 0-8 2.20 0.83 -0.42 
SPQ Ideas of reference 2.32 0-8 2.23 0.89 -0.15 
SPQ Suspiciousness 1.99 0-7 1.83 0.90 -0.08 
SPQ Odd beliefs 1.89 0-7 1.78 0.86 -0.08 

SPQ Interpersonal dimension      
SPQ Social anxiety   2.86 0-8 2.27 0.48 -0.78 
SPQ Constricted affect 2.00 0-6 1.50 0.43 -0.65 
SPQ Lack of close friends 1.72 0-9 1.67 1.48 1.98 

SPQ Disorganised dimension      

SPQ Odd speech 3.96 0-9 2.65 0.21 -1.05 

SPQ Odd behaviour 1.65 0-6 1.83 0.98 -0.29 

Psychological Symptoms      

YSR/ASR Thought problems 58.68 50-95 8.22 1.16 1.42 

YSR/ASR Anxious/depressed 56.31 50-94 7.78 1.62 2.22 
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experiences [n = 13]; 12.38% for ideas of reference [n = 13]; 13.33% for suspiciousness [n = 

14]; 12.38% for odd beliefs [n = 13]; 13.33% for social anxiety [n = 14]; 11.43% for odd speech 

[n = 12] and 11.43% for odd behaviour [n = 11]). It must be noted that the proportions of 

participants with scores 1.5 standard deviations above the normed means on the constricted 

affect (7.62%, n = 8) and lack of close friends (7.62%, n = 8) was lower compared to the other 

SPQ subscales. In terms of mentalizing, 11.43% of participants (n = 12) scored 1.5 standard 

deviations above the normed means on the RFQu scale compared to 7.62% (n = 8) on the RFQc 

scale.  

 

2.3.2 Assessing the relationships between schizotypal trait dimensions and mentalizing 

difficulties in adolescence  

Table 2.2. presents the Spearman’s correlations between SPQ and RFQ subscale scores.  
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Note: ** indicates significance at p < 0.001;  

Table 2.2. Correlations between RFQ dimensions and SPQ sub-scales 

Abbreviations: RFQu, RFQ Uncertainty about Mental States; RFQc, RFQ Certainty about Mental States; SPQ, Schizotypal Personality Questionnaire 

 1 2 3 4 5 6 7 8 9 10   11 

1. RFQu - -0.42** 0.21 0.36** 0.34** 0.38** 0.34**  0.20 0.40**   0.18 0.30 

2. RFQc  - -0.16 -0.18  -0.23 -0.24 -0.30 -0.24 -0.34**  -0.05  -0.14 

3. SPQ Unusual perceptual experiences   - 0.53** 0.48**  0.23 0.32 0.38**  0.49**  0.50** 0.52** 

4. SPQ Ideas of reference    - 0.61** 0.41** 0.35** 0.36**  0.61**  0.41**         0.50** 
5. SPQ Suspiciousness     - 0.43** 0.48** 0.58** 0.44**   0.31 0.40** 

 6. SPQ Social anxiety        - 0.36**   0.46**  0.32   0.14 0.19 
 7. SPQ Constricted affect 
8. SPQ No close friends 
9. SPQ Odd speech 
10. SPQ Odd beliefs 
11. SPQ Odd behaviour 

        - 
 

0.57 **        
-  
 
 

0.46** 
0.39** 

- 

  0.19             
  0.19 
  0.33 

- 

0.35** 
0.26 
0.55** 
0.52** 

- 
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There were no concerns for multicollinearity between the independent variables. Multiple 

linear regression analyses indicated that when all SPQ subscales were entered together as 

predictors in the model, only the social anxiety (β = 0.26, t = 2.37, p < 0.05) and odd speech 

SPQ subscales (β = 0.25, t = 2.02, p < 0.05) significantly accounted for increased RFQu scores, 

controlling for the effects of age and YSR/ASR anxious/depressed scale scores (table 2.3.).  

 Furthermore, regression analyses showed that increases in SPQ odd speech 

significantly accounted for decreased RFQc scores (β = -0.30, t = -2.31, p < 0.05), controlling 

for the effects of age and YSR/ASR anxious/depressed scale scores (table 2.4.). 

 

 
Table 2.3. Linear multiple regression of SPQ on RFQu  
 
Abbreviations: RFQu, RFQ Uncertainty about Mental States; SPQ, Schizotypal Personality Questionnaire; 
YSR/ASR, Youth and Adult Self Report  
 

 

Dependent Variables                             Model                              Coefficients 
Collinearity 

Statistics 
 

Control and Independent 
Variables 
             R2 

 
F B t P 

 
Tolerance 

 
VIF 

RFQu  0.29 3.37   <0.01   

Age    0.007 0.06 0.95 0.67 1.50 
YSR/ASR 
Anxious/depressed    0.17 1.53 0.13 0.61 1.64 

SPQ Social Anxiety    0.26 2.37 <0.05 0.66 1.52 
SPQ Odd speech    0.25 2.02 <0.05 0.50 2.02 
SPQ Constricted affect    0.06 0.55 0.58 0.61 1.65 
SPQ Ideas of reference    0.03 0.19 0.85 0.36 2.81 
SPQ Lack of close friends    -0.02 -0.14 0.89 0.46 2.20 
SPQ Suspiciousness    0.08 0.58 0.56 0.38 2.63 
SPQ Odd beliefs    -0.04 -0.29 0.77 0.56 1.80 
SPQ Odd behaviour    0.03 0.25 0.80 0.48 2.09 

SPQ Unusual perceptual 
experiences 

   -0.10 -0.79 0.43 0.44 2.29 
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Table 2.4. Linear multiple regression of SPQ on RFQc  
 
Abbreviations: RFQu, RFQ Uncertainty about Mental States; SPQ, Schizotypal Personality Questionnaire; 
YSR/ASR, Youth and Adult Self Report 
 

 A series of Bayesian multi-model linear regressions with RFQ scales as dependent 

variables and SPQ subscales as independent variables were conducted to explore the results of 

the main regression analyses presented in tables 2.3. and 2.4.  

 First, Bayesian statistics confirmed the findings of the main regression analyses with 

RFQu as the dependent variable and SPQ subscales as independent variables, showing that the 

data increased the odds of including SPQ social anxiety (BFinclusion = 6.68) and SPQ odd speech 

(BFinclusion  = 3.20) as predictors of RFQu. In contrast, after observing the data the inclusion 

probabilities of all other SPQ subscales as predictors of RFQu were reduced (BFinclusion < 0.30).  

 In terms of RFQc, results of Bayesian analyses confirmed the findings of the main 

analyses by showing that the data increased the prior odds of including SPQ odd speech as a 

predictor of RFQc (BFinclusion = 1.78). Interestingly however, the odds of including SPQ 

Dependent Variables                              Model                              Coefficients 
Collinearity 

Statistics 
 

Control and Independent 
Variables 
             R2 

 
F B t P 

 
Tolerance 

 
VIF 

RFQc  0.20 2.08   <0.05   

Age    0.19 1.66 0.10 0.67 1.50 
YSR/ASR 
Anxious/depressed    0.18 1.55 0.13 0.61 1.64 

SPQ Social Anxiety    -0.07 -0.64 0.53 0.66 1.52 
SPQ Odd speech    -0.30 -2.31 <0.05 0.50 2.02 
SPQ Constricted affect    -0.24 -1.97 0.05 0.61 1.65 
SPQ Ideas of reference    0.07 0.44 0.66 0.36 2.81 
SPQ Lack of close friends    -0.02 -0.14 0.89 0.46 2.20 
SPQ Suspiciousness    0.06 -0.40 0.69 0.38 2.63 
SPQ Odd beliefs    -0.02 -0.19 0.85 0.56 1.80 
SPQ Odd behaviour    0.93 0.69 0.49 0.48 2.09 

SPQ Unusual perceptual 
experiences 

   -0.01 -0.06 0.95 0.44 2.29 
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constricted affect as a predictor of RFQc also showed a small increase (BFinclusion  = 1.20). 

Given that results of the main regression analyses presented in table 2.3 showed a trend level 

association between SPQ constricted affect and RFQc (p = 0.05), it remains possible that with 

a larger sample this effect may have reached statistical significance. In contrast, after observing 

the data the inclusion probabilities of all other SPQ scales as predictors of RFQc were reduced 

(BFinclusion < 0.23).  

 

2.3.3  Effects of schizotypal traits and mentalizing on thought problems 

 Two multiple linear regressions were computed to examine the effects of (a) SPQ subscale 

scores and (b) RFQ scale scores, on the YSR/ASR thought problems subscale scores, 

controlling for the effects of age. Results showed that only SPQ social anxiety (β = 0.17, t = 

2.02, p < 0.05) and SPQ odd speech (β = 0.28, t = 2.86, p = 0.005) were significantly associated 

to YSR/ASR thought problems. In terms of mentalizing, only RFQu was significantly 

associated with YSR/ASR thought problems (β = 0.38, t = 3.92, p < 0.001) (Table 2.5.). 

Dependent Variables                            Model                              Coefficients 
Collinearity 

Statistics 
 

Control and Independent 
Variables 
             R2 

 
F B t P 

 
Tolerance 

 
VIF 

YSR/ASR Thought    
Problems 

 
0.56 11.72 

  
<0.001 

  

Age    0.07 0.91 0.37 0.92 1.09 
SPQ Social Anxiety    0.17 2.02 <0.05 0.66 1.52 
SPQ Odd speech    0.28 2.86 <0.01 0.50 2.02 
SPQ Constricted affect    -0.05 -0.60 0.55 0.62 1.60 
SPQ Ideas of reference    0.04 0.33 0.75 0.36 2.80 
SPQ Lack of close friends    0.12 1.15 0.26 0.46 2.17 
SPQ Suspiciousness    0.09 0.85 0.40 0.38 2.61 
SPQ Odd beliefs    0.06 0.71 0.48 0.59 1.71 
SPQ Odd behaviour    0.12 1.19 0.24 0.48 2.09 
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Table 2.5. Effects of SPQ subscales and RFQ scales on YSR/ASR Thought Problems  
 
Abbreviations: RFQu, RFQ Uncertainty about Mental States; RFQc, RFQ Certainty about Mental States; SPQ, 
Schizotypal Personality Questionnaire; YSR/ASR, Youth and Adult Self Report 
 
 

 To confirm the results of the regression analyses presented in table 2.5, Bayesian multi-

model linear regressions were conducted to explore the effects of (a) SPQ subscale scores and 

(b) RFQ scale scores on YSR/ASR thought problems subscale scores, controlling for the effects 

of age. In terms of the effects of SPQ subscales on YSR/ASR thought problems, results of the 

Bayesian regression confirmed the findings of the main analyses, showing that the data 

increased the prior odds of including SPQ social anxiety (BFinclusion = 2.39) and SPQ odd speech 

(BFinclusion  = 45.76) as  predictors of YSR/ASR thought problems. In contrast, after observing 

the data the inclusion probabilities of all other SPQ scales as predictors of YSR/ASR thought 

problems were reduced (BFinclusion < 1.00).  

 Similarly, Bayesian regression analyses with RFQ scales as independent variables and 

YSR/ASR thought problems as the dependent variable confirmed the results of the main 

analyses by showing that the prior odds of including RFQu as a predictor of YSR/ASR thought 

problems increased (BFinclusion = 492.74), while the odds of including RFQc as a predictor 

decreased (BFinclusion = 0.34). 

 

2.3.4 Mediation analysis 

According to the results of the regression analysis presented in Table 2.5., the social anxiety 

SPQ Unusual perceptual 
experiences 

   0.17 1.61 0.11 0.44 2.28 

YSR/ASR Thought 
Problems 

 
0.19 8.06 

 
 <0.001 

  

Age    0.12 1.31 0.19 0.99 1.00 
RFQu    0.38 3.92 <0.001 0.84 1.20 
RFQc    -0.20 -0.98 0.33 0.83 1.20 
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and odd speech SPQ subscales, as well as RFQu significantly accounted for YSR/ASR thought 

problems scale scores. Thus, two mediation models were tested with YSR/ASR thought 

problems as the outcome variable. In the first model SPQ social anxiety was entered as the 

independent variable and RFQu was entered as the mediator. In the second model SPQ odd 

speech was entered as the independent variable and RFQu was entered as the mediator. Age 

was entered as a control variable in both models. 

 When controlling for age, SPQ social anxiety was significantly associated to RFQu (b 

= 0.47, 95% CI [0.23,0.70], p < 0.001) (path a in Fig. 2.2.) and RFQu was significantly 

associated to thought problems (b = 0.90, CI [0.25, 1.54], p < 0.01), (path b in Fig. 2.2). There 

was a significant indirect effect of SPQ social anxiety on YSR/ASR thought problems through 

RFQu (b = 0.42, 95% confidence interval [0.1370, 0.9145], p < 0.05), indicative of a mediation 

effect. The total effect of SPQ social anxiety on YSR/ASR thought problems (b = 1.68, 95% 

confidence interval [1.03, 2.33], p < 0.0001) (path c in Fig. 2.2.) was reduced by 25% when 

RFQu was accounted for (b = 1.26, 95% confidence interval [0.72, 1.80], p < 0.0001) (path c’ 

in Fig. 2.2.), indicating partial mediation. 

 
Figure 2.2. Mediational model with SPQ Social Anxiety as independent variable, RFQu as mediator and thought 
problems as dependent variable 
Abbreviations: SPQ, Schizotypal Personality Questionnaire; RFQu, Reflective Functioning Questionnaire 
uncertainty about mental states scale 
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 Results further indicate that when controlling for age, SPQ odd speech was significantly 

associated to RFQu (b = 0.40, 95% CI [0.23,0.58], p < 0.0001) (path a in Fig. 2.3), and RFQu 

was significantly associated to YSR/ASR thought problems (b = 0.68, CI [0.12, 1.23], p < 0.05) 

(path b in Fig. 2.3). There was a significant indirect effect of SPQ odd speech on YSR/ASR 

thought problems through RFQu (b = 0.27, 95% confidence interval [0.05, 0.60], p < 0.05), 

indicative of a mediation effect. The total effect of SPQ odd speech on YSR/ASR thought 

problems (b = 1.88, 95% confidence interval [1.22, 2.54], p < 0.0001) (path c in Fig. 2.3) was 

reduced by 14% when RFQu was accounted for (b = 1.61, 95% confidence interval [0.99, 

2.23], p < 0.0001) (path c’ in Fig. 2.3), indicating partial mediation. 

 

 

Figure 2.3. Mediational model with SPQ Odd Speech as independent variable, RFQu as mediator and thought 

problems as dependent variable 

Abbreviations: SPQ, Schizotypal Personality Questionnaire; RFQu, Reflective Functioning Questionnaire 

uncertainty about mental states scale 

 

2.4 Discussion 

The first aim of the current study was to identify schizotypal features that contribute to 

mentalizing difficulties in a sample of community youths. Furthermore, the current study 
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examined the effects of schizotypal features and mentalizing on self-reported thought 

problems. Finally, the mediating role of mentalizing on the relationship between schizotypal 

features and thought problems was tested.  

 

2.4.1 Associations between schizotypal personality features and self-reported 

mentalizing 

In accordance with the hypothesis, the present findings show that interpersonal schizotypal 

manifestations pertaining to social anxiety are associated to high mentalizing uncertainty. This 

resonates with data suggesting that mentalizing deficits pertaining to the understanding of 

others’ mental states  as assessed by ToM tasks, are linked with the level of interpersonal 

withdrawal in patient samples (Frith, 2014; Sergi et al., 2007; Weijers et al., 2018). Current 

results are also consistent with recent findings demonstrating links between diminished 

mentalizing capacities in adolescence and retrospective reports of social anxiety in childhood 

(Ballespí et al., 2018). Young people who withdraw from interpersonal contact in the context 

of social anxiety, may encounter less social interaction opportunities, essential for developing 

a capacity to understand mental states (Banerjee & Henderson, 2001). Alternatively, or in 

conjunction, difficulties in understanding the mental states of oneself and others may interfere 

with young people’s ability to function within social situations, leading to experiences of 

increasing anxiety in the context of interpersonal contact. Indeed, according to Banerjee and 

Henderson (2001), the relationship between social anxiety and mentalizing dysfunction 

appears to be bidirectional (one influences the other across development). For those developing 

clinical psychosis, poor mentalizing appears to further impede interpersonal communication, 

increase the tendency to withdraw from social situations, and reduce treatment engagement 

(Debbané et al., 2016).  
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A novel finding of the present study is that schizotypal personality features of odd 

speech are associated with high mentalizing uncertainty and reduced mentalizing certainty in 

adolescence. As in the case of social anxiety, speech that is vague, concrete, or tangential, 

impedes the effective communication of thoughts and feelings within interpersonal 

interactions, therefore potentially disrupting the developmental elaboration of complex meta-

representations of self-experience. Given that deficits in the communicative use of speech are 

prominent in schizophrenia and reflect a genetic vulnerability for the illness (Docherty & 

Gottesman, 2000), the association between schizotypal manifestations of odd speech and 

mentalizing difficulties in adolescence may represent a distal marker of psychosis 

vulnerability. 

Contrary to the present findings, previous studies examining the relationship between 

mentalizing abilities and schizotypal traits using ToM-tasks have reported associations with 

cognitive-perceptual manifestations (Pickup, 2006). This could be attributed to the different 

methods employed to assess mentalizing (ToM vs. RFQ). Task-based measures of ToM, 

mainly capture the ability to form inferences about other peoples’ cognitions, and it has been 

suggested that contrary to clinical psychosis, poor ToM in schizotypy may be primarily related 

to hallucination and delusion-like phenomena (Pickup, 2006). Conversely, the RFQ is a self-

report measure designed to also assess self-oriented and affect-based facets of mentalizing, as 

well as the ability to make mentalizing inferences of the self in relation to close others, thus 

may be more sensitive in capturing associations with interpersonal features of schizotypy. 

Importantly, the only study to date that has examined the relationship between ToM and 

schizotypy in community adolescents also found an association with the cognitive-perceptual 

dimension of schizotypy (Barragan et al., 2011). Thus, differences between the current findings 

and those reported in adult ToM studies cannot be readily attributed to the inclusion of an 
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adolescent sample. Future studies should examine the associations between RFQ-measured 

mentalizing and schizotypy in adult samples. 

 

2.4.2 Effects of schizotypal personality features and self-reported mentalizing 

difficulties on thought problems in adolescence 

Current findings suggest that schizotypal trait features pertaining to social anxiety and odd 

speech are associated to the level of thought problems in a sample of community adolescents. 

The association between social anxiety and thought problems in the current sample is in line 

with previous research indicating that social anxiety relates to the severity of psychotic 

symptoms in CHR adolescents and young adults (Pontillo et al., 2017). Data from the present 

study are also in line with previous studies reporting that disorganized speech relates to thought 

problems in both chronic psychosis and non-clinical samples (Sommer et al., 2010). 

 Interestingly, results indicate that mentalizing uncertainty mediated the effects of 

schizotypal features on the level of thought problems in the sample. These were only partial 

mediations, suggesting that other interpersonal, cognitive and psychological factors may also 

shape the relationship between schizotypal traits and thought problems in adolescence. 

Nevertheless, current findings lend support to a model in which mentalizing difficulties 

contribute to the relation between schizotypal traits and thought problems that lie in a 

continuum with clinically-relevant psychotic symptoms (Debbané & Barrantes-Vidal, 2014; 

Debbané, Salaminios et al., 2016).  

 First, findings suggest that mentalizing uncertainty may represent a potential pathway 

through which trait features of social anxiety relate to thought problems in adolescence. Social 

anxiety has been consistently linked to the development and maintenance of  psychotic 

symptoms (Rietdijk et al., 2013), including paranoid/persecutory ideation (Michail and 

Birchwood, 2009), however the underlying mechanisms remain incompletely understood. One 
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possibility is that difficulties in understanding the mental states of others in the context of social 

anxiety may lead individuals to overattribute other people’s intentions (Ballespí et al., 2019). 

Indeed, the tendency to overattribute mental states in others, also known as “hyper-

mentalizing” (Sharp et al., 2013), has been associated with both paranoid beliefs and 

hallucination-like phenomena in community samples (Clemmensen et al., 2014) and in adults 

suffering with schizophrenia (Ciaramidaro et al., 2015). Although the use of the RFQ in the 

current non-clinical sample did not permit for the direct assessment of hyper-mentalizing 

misattributions, previous studies suggest that difficulties in understanding mental states may 

trigger the over-attribution of intentions in others, leading to clinically-relevant manifestations 

(Langdon and Rock, 2008). 

Current findings also suggest that uncertainty in mental states partially mediated the 

relationship between schizotypal features of odd speech and thought problems in our sample. 

It must be noted however that the indirect effects of the mediational model were small. Indeed, 

it has been reported that the relationship between disorganised speech and clinically-relevant 

thought problems, such as hallucinatory phenomena, may primarily reflect the outcome of a 

shared neurobiological basis between the two (Sommer et al., 2010). Importantly though, 

disorganisation features of schizotypy (including odd speech) in adolescence have been 

longitudinally associated with the developmental trajectory of clinically-relevant cognitive-

perceptual manifestations (Dominguez et al., 2010). The present findings add to this literature, 

suggesting that the effect of disorganised speech on psychosis-risk may partly depend upon the 

level of mentalizing impairment.  

Mentalizing difficulties are transdiagnostic and have been implicated in the 

development and phenomenology of various psychiatric illnesses, such as BPD (Bateman & 

Fonagy, 2010); depression (Taubner et al., 2011) and functional somatic disorders (Luyten et 

al., 2012). Regarding psychotic disorders, results of the current study tentatively suggest that 
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mentalizing dysfunction may represent a potential pathway through which schizotypal 

personality traits affect the level of thought problems in adolescence. From an early prevention 

standpoint, mentalizing difficulties may constitute important psychotherapeutic targets to 

sustain resilience against psychosis-risk during adolescent development. 

 

2.4.3 Limitations and conclusions 

The results of the current study should be interpreted in light of certain limitations. First, the 

data were derived from a relatively small sample and no prior power analyses were conducted 

to determine the sample size needed to detect significant effects. Thus it remains possible that 

further associations could have emerged with a larger sample. It must be noted however that to 

further explore whether the results of the main analyses represented true effects as opposed to 

non-conclusive findings and to reduce the probability of type II errors, Bayesian statistics were 

obtained and overall these provided support in favour of the study’s findings. Nonetheless, 

future studies should test the results of the current study with larger samples. Second, the 

analyses performed were cross-sectional and longitudinal investigations are needed to establish 

the causal relevance of schizotypy on the developmental cascade of mentalizing. Third, 

mentalizing represents a multidimensional construct reflecting the capacity to make implicit 

and explicit inferences about one’s own and other people’s cognitions and affects (Fonagy and 

Luyten, 2009). However, the RFQ is a screening measure, not designed to capture different 

dimensions of mentalizing. Therefore, the assessment of specific mentalizing dimensions and 

their relation to schizotypy or thought problems in the current sample was not possible. In 

addition, given that the study was based on self-report measures, the data may have been 

influenced by the accuracy with which young people evaluated their mentalizing abilities. 

Indeed, difficulties in reflecting on one’s own mental states may have led to biased responses 

in the RFQ (Fonagy et al., 2016; Shaw et al., 2019). Finally, the study could have benefited by 



 130 

including measures of interpersonal factors known to influence mentalizing processes and 

psychosis vulnerability, such as childhood trauma (Weijers et al., 2018) and insecure 

attachment (Debbané et al., 2016).  

Despite these limitations, this study is the first to examine the associations between 

mentalizing difficulties and schizotypal features during adolescence, as well as their effect on 

thought problems, using an easy-to-administer measure of mentalizing. The findings underlie 

the importance of encompassing evaluations of mentalizing when clinically assessing 

psychosis-risk in youths who present schizotypal features. Mentalization-based treatment 

(Brent & Fonagy, 2014; Debbané et al., 2016) may be applied preventatively to sustain 

mentalizing functioning and attenuate psychosis-risk in adolescents who present schizotypal 

manifestations, prior to the development of clinical symptoms. 
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Chapter 3 

Self-Monitoring for Speech and its Links to Age, Cognitive Effort, Schizotypal 

Trait Expression and Impulsivity During Adolescence2 

 
3.1. Introduction 

 
According to contemporary conceptualizations, clinical manifestations of psychotic illnesses, 

particularly those that entail cognitive-perceptual aberrations, are associated with confusions 

in the identification and monitoring of self-generated information. For instance, auditory 

hallucinations have been linked with difficulties in recognising and monitoring the origin one’s 

own inner speech (Allen et al., 2007), while delusions of alien control have been attributed to 

difficulties in monitoring the initiation and sensory consequences of self-produced actions 

(Blakemore et al., 2003). As discussed in chapter 1.6., a key cognitive process associated with 

the monitoring of self-generated material is the ability to discriminate between different 

sources of memory information, also known as source monitoring (Johnson et al., 1993). 

 To date, two types of source-monitoring processes have consistently been examined in 

people suffering with psychotic disorders: (1) reality-monitoring, which involves the capacity 

to distinguish between self-generated and externally-derived information; and (2) self-

monitoring (or internal source-monitoring), which involves the capacity to discriminate 

between two internal sources of information (what one imagined doing or saying from what 

one did or said). Although both processes characterise the capacity to discriminate between 

internal and external information (thus self-monitoring may in itself be considered as an aspect 

of reality-monitoring), they can also be conceptually distinguished according to whether a 

particular investigation takes as its focus (a) the self versus an external source as origin of 

                                                
2 The current study has been published in Salaminios, G., Morosan, L., Toffel, E., Tanzer, M., Eliez, S., Debbané, M. (2020) 
Self-Monitoring for Speech and its Links to Age, Cognitive Effort, Schizotypal Trait Expression and Impulsivity during 
Adolescence. Cognitive Neuropsychiatry, 25 (3), 215-230, https://doi.org/10.1080/13546805.2020.1734552 
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information (i.e. what one said aloud or thought from what one heard), or (b) the covert/non-

public origin of mental events (e.g. imagination) versus events that have adopted an 

overt/public quality (Johnson et al., 1993). According to the source-monitoring framework 

(Johnson et al., 1993), both reality- and self-monitoring judgments about the source of memory 

information are based on evaluations pertaining to the characteristics of the memory events 

themselves. These primarily include the sensory characteristics (visual/auditory) present and 

the record of cognitive operations engaged during the original encoding of an event, as well as 

the activation of these during memory retrieval. For instance, studies suggest that memories 

for externally-perceived events contain more sensory information compared to memories for 

imagined events and the capacity to discriminate between the two increases with the amount 

and clarity of such detail contained in the former (Dewhurst, 1999; Johnson, 1988). 

Conversely, because imagination is less automatic than perception, memories for imagined 

events contain more records about the cognitive operations that led to their creation compared 

to those for real events (Sussman, 2001). Indeed, increased cognitive effort during memory 

encoding for imagined events has been shown to support accurate source-monitoring 

discriminations (Finke et al., 1988).  

 Regarding impairments in source memory, the source-monitoring framework 

postulates that because contextual characteristics and cognitive operations are used as cues that 

determine the origin of memory events, source confusions are likely to occur under conditions 

that alter the quantity and quality of such information during encoding or retrieval (Johnson et 

al., 1993). For example, studies indicate that conditions that increase the sensory information 

encoded for imagined events typically lead to their misattribution as externally-perceived and 

real (Johnson, 1988). Similarly, increases in the cognitive elaboration required during the 

encoding of externally-perceived events commonly lead to their misattribution as self-

generated and imagined (Johnson, 2006). Although source memory is an imperfect process and 
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transient source confusions are relatively common, impairments in source-monitoring have 

also been linked with the phenomenology of psychotic illnesses.  

 Reality-monitoring research in psychosis has shown that patients suffering with 

schizophrenia and individuals at clinical high-risk for the illness (CHR) display a tendency 

towards misattributing the source of self-generated items to external agents (Bentall et al., 

1991; Brébion et al., 2000; Johns et al., 2010; Johns et al., 2006). This pattern of externalizing 

reality-monitoring misattributions is particularly pronounced among patients reporting 

hallucinations (Bentall et al., 1991; Brébion et al., 2000) and non-clinical adults experiencing 

hallucination-like phenomena (Larøi et al., 2004). Interestingly, increased cognitive effort 

appears to exacerbate the rate of externalizing misattributions in these samples (Bentall et al., 

1991; Larøi et al., 2004). This suggests that unlike healthy controls, schizophrenia sufferers 

and high-risk subjects fail to utilize cognitive effort as a cue to monitor the source of self-

generated information (Larøi et al., 2004).  

 Given that psychotic experiences entail pervasive difficulties in discriminating between 

imagination and reality, studies have also investigated self-monitoring processes in 

schizophrenia. These have addressed whether participants can distinguish between two internal 

sources of information (what one did from what one thought or imagined doing). For example, 

Keefe et al. (1999) found that together with difficulties in discriminating between self-

generated and experimenter-produced words, patients with schizophrenia also displayed 

confusions in memory between words they had read aloud and words they read silently. Most 

specifically, in line with reality-monitoring research, self-monitoring studies suggest that 

patients with schizophrenia and CHR individuals demonstrate externalizing misattributions 

towards recalling imagined stimuli as overtly enacted (Docherty, 2012; Franck et al., 2000; 

Gawęda et al., 2012; Henquet et al., 2005). 
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 According to Docherty (2012), source discriminations for “internal” events are never 

purely internal. This is because once internal events are enacted, they also become part of the 

perceptually-based external world. For instance, contrary to silent speech, overt speech entails 

the generation of motor actions (i.e. vocalizations), along with the perception of the sensory 

feedback produced by these actions (i.e. listening to the spoken material). In the same vein, 

Johnson et al. (1993) indicate that discriminating in memory between covert/imagined mental 

events (i.e. silent speech) and events that have adopted a public quality (i.e. overt speech) may 

in itself constitute an instance of reality-monitoring. Therefore, the overlap between various 

types of source discrimination problems in psychosis may signify the presence of a more global 

deficit in the processing of internal and external information (Docherty, 2012). Indeed, 

according to the source-monitoring framework, source misattributions occur due to alterations 

in the encoding of sensory and cognitive information (Johnson et al., 1993). This is also in line 

with the forward model of motor control (Frith et al., 2000), which postulates that source 

confusions result from failures to match the intended or predicted outcomes of self-generated 

actions to their externally-perceived sensory consequences. This can occur either due to 

disruptions in generating predictions about the outcome of actions, or due to impairments in 

the processing of the sensory feedback related to these actions. In both cases, because of the 

high level of sensory discrepancy between cognitive prediction and sensory feedback, self-

generated events are experienced as external to the self. Taken together, the source-monitoring 

framework and the forward model suggest that the self-monitoring confusions observed in 

psychotic illnesses are sustained by impairments in the monitoring of sensory and cognitive 

information.  

 Another line of research indicates that self-monitoring impairments akin to those 

identified in people suffering with psychotic disorders are also observable, albeit at an 

attenuated level, among non-clinical individuals in the context schizotypal trait expression, 
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prior to development of clinical symptoms (Peters et al., 2007). Schizotypal manifestations 

represent distal risk factors for schizophrenia (Debbané et al., 2014) and most psychometric 

analyses examining their factorial structure identify three dimensions: the cognitive-perceptual 

(positive schizotypy: hallucination, delusion-like phenomena), interpersonal (negative 

schizotypy: social anxiety, constricted affect), and disorganization dimensions (odd 

behaviours, odd speech) (Fonseca-Pedrero et al., 2018; Raine, 2006). Only a limited number 

of studies to date have analysed the associations between schizotypal dimensions and self-

monitoring in non-clinical individuals. Peters et al. (2007) examined the relationship between 

action self-monitoring (distinguishing between performed physical actions versus imagined 

actions) and positive schizotypy in healthy adults (Mage = 21.41). They found that participants 

reporting high positive schizotypy displayed more externalizing misattributions for actions 

(confusing imagined actions as overtly enacted), compared to those with lower scores. More 

recently, Humpston et al. (2017) found that cognitive-perceptual schizotypal manifestations in 

community adults (Mage = 22.30) were positively associated with the total rate of action self-

monitoring errors. Although suggestive of a relationship between self-monitoring and 

premorbid trait signs of psychosis, these studies involve adult participants either within or 

beyond the critical period of illness onset. From an early intervention standpoint, important 

insights can be gained by examining self-monitoring processes in the context of schizotypal 

trait expression during earlier developmental stages.   

 Developmental research suggests that self-monitoring abilities improve between early 

childhood and young adulthood (Markham, 1991; Folley et al., 1983). Interestingly however, 

little is known at present about the developmental trajectories of self-monitoring processes 

during adolescence. This is important as adolescence also represents a key period during which 

schizotypal manifestations become clinically relevant (Gooding et al., 2005). Debbané et al. 

(2010) reported that adolescents (Mage = 13.97) prone to express positive schizotypal 
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manifestations due to 22q11.2 deletion syndrome, a neurogenetic condition conferring high-

risk for schizophrenia, exhibited more externalizing and internalizing self-monitoring speech 

misattributions compared to an adolescent control group. Similarly to clinical adult samples, 

increased cognitive effort exacerbated the rate of self-monitoring errors in adolescents with 

22q11.2 deletion syndrome (Debbané et al., 2010). Despite these findings, no study to date has 

directly examined the relationship between schizotypal dimensions and disruptions in self-

monitoring among typically developing adolescents. Research on adolescent schizotypy, which 

precedes the emergence of clinical manifestations, can increase our understanding regarding 

the earliest phases of self-monitoring impairments in schizophrenia, with implications for early 

prevention treatment.   

 Impulsivity represents another personality feature associated with the emergence of 

clinical psychopathology in adolescence and young adulthood (Moeller et al., 2001). 

Impulsivity constitutes a multidimensional trait reflecting the tendency to act rashly without 

regard to negative consequences (Moeller et al., 2001). According to  Whiteside and Lynam 

(2001) impulsivity is comprised of four dimensions: urgency (tendency to act rashly under 

positive or negative affect); lack of premeditation (tendency to not think about consequences 

of actions); lack of perseverance (inability to remain focused); and sensation seeking (tendency 

to pursue new and exciting activities). Evidence suggest that increased levels across 

impulsivity dimensions lie at the centre of multiple problematic behaviours arising in 

adolescence, such as antisocial behaviour, substance abuse, risk-taking and delinquency 

(Moeller et al., 2001). Although most psychological problems associated with impulsivity also 

entail cognitive difficulties (Müller et al., 2015), little is known about the relationship between 

self-monitoring and impulsivity. Recent data suggest that incarcerated adolescents that 

commonly report higher levels of impulsivity compared to community adolescents, exhibit 

increased rates of externalizing and decreased rates of internalizing self-monitoring 
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misattributions (Morosan et al., 2018). Interestingly however, the only study that has examined 

the relationship between impulsivity and schizotypy in adolescence has reported inverse 

associations between the two (Badoud et al., 2015). Thus, self-monitoring may represent a 

transdiagnostic cognitive mechanism associated to different personality traits involved in the 

emergence of both psychotic and non-psychotic manifestations (Ferchiou et al., 2010). At 

present, studies encompassing evaluations of impulsivity when examining self-monitoring in 

adolescence are lacking.  

 The present study seeks to examine self-monitoring in community adolescents using a 

task that assesses the capacity to discriminate between self-generated overt and silent speech 

under different levels of cognitive effort (Debbané et al., 2010). The main aims of the current 

study are to assess the effects of age and cognitive effort on self-monitoring for speech in 

adolescence, as well as its associations with personality dimensions pertaining to schizotypy 

and impulsivity. Furthermore, to explore whether recognition and source memory draw on 

similar developmental and heuristic processes, particularly as it pertains to verbally-presented 

stimuli, the study will also examine the effects of age and cognitive effort on recognition 

performance.  

 Given that verbal memory commonly improves during adolescence (Murre et al., 2013) 

it is expected that older adolescents will exhibit better recognition for speech than younger 

adolescents. Furthermore, because overt reading involves the encoding of sensory-motor 

signals, which can be used to distinguish previously presented from new stimuli, it is 

hypothesized that participants will show better recognition for overtly-read than silently-read 

items. Regarding self-monitoring, previous research indicates that young children perform 

worse than older children and adults in self-monitoring for speech (Foley et al., 1983; Sussman, 

2001). Thus, it is hypothesised that younger adolescents will exhibit more self-monitoring 

errors compared to older adolescents. In accordance with the source-monitoring framework, it 
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is also expected that the current sample will demonstrate increased rates of internalizing 

misattributions under high cognitive effort, which generates more cognitive operations during 

encoding. In terms of the associations with schizotypal traits, following previous action self-

monitoring research in adults (Humpston et al., 2017; Peters et al., 2007), it is hypothesised 

that the rate of externalizing misattributions for speech will be positively associated with the 

cognitive-perceptual dimension of schizotypy. Given that the majority of self-monitoring 

studies have focused on cognitive-perceptual manifestations and no study to date has examined 

self-monitoring for speech and it’s links to schizotypal trait expression in community 

adolescents, the present study also seeks to explore whether higher scores across different 

schizotypy dimensions, including the interpersonal and disorganization dimensions, will be 

associated with increases in the total rate of self-monitoring misattributions (used in the current 

study as a measure of general self-monitoring performance). Finally, on the basis of previous 

work involving incarcerated youths (Morosan et al., 2018) it is expected that impulsivity 

dimensions will show positive associations with externalizing misattributions and negative 

associations with internalizing misattributions.  

 

3.2. Methods 

 
3.2.1. Participants and procedure 

 
A convenience sample of 139 community adolescents was recruited through written 

advertisements in public schools in the city of Geneva, Switzerland.. No prior power analysis 

was performed to determine the size of the sample. Inclusion criteria were age (12-18 years) 

and fluency in French. Participants were screened for cognitive impairment. Those with scores 

below a standard score of 7 in the Block Design subtest of the Wechsler Intelligence Scale 

(Wechsler, 1955) were excluded from the analyses (n = 17). To account for insufficient 

attention to the self-monitoring task, participants scoring three standard deviations below the 
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mean d’ score in the recognition test were also excluded (n = 1). None of the participants scored 

three standard deviations above the mean d’ score. The final sample consisted of 121 

adolescents (56 females, 65 males, Mage= 15.23). None of the participants suffered from 

past/present psychiatric, or neurological/neurogenetic disorders. Furthermore, none of the 

participants of the current study participated in study 1 the current thesis. Written informed 

consent was obtained from all participants and legal guardians. Ethical approval for the study 

was granted by the Swiss Ethics Committee on research involving humans (number: 2018-

00251) 

 

3.2.2. Measures 

3.2.2.1. Self-monitoring task 

Self-monitoring was investigated using a speech-monitoring task (Debbané et al., 2010) 

consisting of two parts: a reading procedure, followed by a recognition and self-monitoring 

test. In the first phase participants were required to read, either aloud or silently, a series of 

common words (low cognitive effort) or non-words (high cognitive effort) presented on a 

computer screen. The inclusion of non-word items in the high-cognitive effort condition was 

based on neuroimaging research on language processing, suggesting that the reading of non-

words, which contain unfamiliar phonological associations and no immediate semantic 

associations, entails more effortful processing and stronger neural activation than that of words 

(Price & Devlin, 2011; Taylor et al., 2013). 

 During the procedure, participants were seated 60 cm away from a computer screen. 

The presentation of stimuli was administered by E-prime software and all items were presented 

in black letters (Courier New font; size 18) on a white background. A total of 72 words with 

comparable frequency and usage in French language were selected for the task. Half of these 

words were used as the word items and the other half were used as the source for the non-word 
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items. Item letter length (consonant = c; vowel = v) was either four (c-v-c-v), five (c-v-c-v-c), 

or six letters (c-v-c-v-c-v). Non-word items were produced according to the following 

procedure: for c-v-c-v items the syllables were inversed; for c-v-c-v-c items the last two 

consonants were inversed; and for c-v-c-v-c-v items the first two syllables were inversed (see 

Appendix 4) 

 The first part of the task was presented to participants as a reading and pronunciation 

exercise. Subjects were asked to pay particular attention to their pronunciation, even during 

silent reading and were not informed that a recognition and self-monitoring test would follow. 

During the reading procedure, six blocks (three silent, three aloud) of eight items (four words, 

four non-words) were randomly presented. Each condition contained 12 items, for a total of 48 

items (12 word/overt items, 12 non-word/overt items, 12 words/silent items and 12 non-

word/silent items). After a 15-minute filler task, a recognition sheet was handed out, containing 

72 items (48 original items,12 new word and 12 new non-word items). In the test phase, 

participants had to indicate if each item from the list appeared in the first part of the task (yes/no 

- recognition test), and attribute recognized items to a reading condition, silent or aloud (self-

monitoring test). The task yields two types of self-monitoring errors: externalizing errors 

(attributing silently-read items as overtly-read), and internalizing errors (attributing overtly-

read items as silently-read); for two item types involving different cognitive effort levels: high 

cognitive effort (non-words) and low cognitive effort (words).  

For the recognition test, signal detection theory (Stanislaw & Todorov, 1999) was used 

to assess the sensitivity for each type of items (word and non-words) for both reading 

conditions (aloud and silently). To estimate d’ scores the z score corresponding to false alarms 

was subtracted from the z score corresponding to hits. 

The percentage of externalizing misattributions was calculated by dividing the total 

score for items read silently but identified as read aloud in the monitoring test, out of the total 
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number of correctly recognized silent items. The percentage of internalizing misattributions 

was calculated by dividing the total score of items read overtly but identified as read silently 

in the monitoring test, out of the total number of correctly recognized overt items. Percentages 

of externalizing and internalizing errors were calculated overall, as well as for each item type. 

Finally, the total percentage of self-monitoring errors was calculated as the sum of internalizing 

and externalizing errors for all items.   

3.2.2.2. Self-report measures 

The Schizotypal Personality Questionnaire (SPQ-French version, Dumas et al., 2000) 

measures schizotypal traits and their dimensions, yielding three factor scores: cognitive–

perceptual (unusual perceptual experiences, suspiciousness, ideas of reference); interpersonal 

(social anxiety, constricted affect, lack of close friends); and disorganization (odd speech, odd 

behaviour). The French version of the SPQ has shown good reliability (Cronbach’s alpha = 

0.91) (Dumas et al., 2000) and has been validated for use with francophone adolescents 

(Badoud et al., 2011). The SPQ in the present study also showed good reliability (Cronbach’s 

alpha = 0.86). 

The UPPS Impulsive Behaviour Scale - short version (UPPS Billieux et al., 2012) measures 

four personality factors associated with impulsive behaviour: lack of premeditation (tendency 

to act without thinking); lack of perseverance (inability to remain focused in a task); urgency 

(tendency to act rashly under negative emotions); and sensation seeking (tendency to seek out 

novel and thrilling experiences). The UPPS has been validated for French-speaking samples, 

showing good reliability (Cronbach’s alpha = 0.70-0.84) (Billieux et al., 2012). 

 

3.2.3.  Statistical analyses 
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For the self-monitoring task, a 2×2×3 mixed analysis of variance (ANOVA) was conducted on 

the d’ recognition scores with two within subject factors (item type: word vs. non-word; and 

reading type: aloud vs. silently), and age-group as the between factor [12-14 years of age (early 

adolescents, n = 36), 14-16 years of age (middle adolescents, n = 39), 16-18 years of age (late 

adolescents, n = 46)]. A 2×2×3 mixed ANOVA was also conducted on self-monitoring error 

scores with two within subject factors: (monitoring error type: externalizing vs. internalizing; 

and item type: word vs. non-word), and age-group as the between factor [12-14 years of age 

(early adolescents), 14-16 years of age (middle adolescents), 16-18 years of age (late 

adolescents)]. Because male and female participants did not differ in self-monitoring scores, 

gender was not entered as a covariate in these analyses. 

 Because all SPQ and UPPS dimension scores violated the assumption of normality 

(Kolmogorov-Smirnov test, p < 0.05), Spearman’s correlation coefficients were calculated to 

estimate their relationships with self-monitoring errors. To account for multiple comparisons 

and reduce the probability of type I errors Bonferroni adjusted significance levels were 

calculated. 

 Given that no prior power calculations were performed to determine sample size and in 

order to explore whether the results of the Spearman’s correlations conducted represented true 

effects as opposed to non-conclusive findings JASP version 0.9.2 was used to obtain simple 

Bayesian statistics of the correlation analyses run (Nuzzo, 2017). In contrast to standard 

hypothesis testing based on P values, Bayesian statistics offer a direct measure of the strength 

of the evidence both in favour and against the study hypotheses that can support the 

interpretation of results. Specifically, Bayesian correlations provide a Bayes factor (BF10) that 

represents the likelihood of the data under the null hypothesis (i.e. no correlation) divided by 

the likelihood of the data under the alternative (i.e. correlation present), so that BF10 values 

greater than 1 signal more evidence in favour of the alternative hypothesis. Furthermore, 
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Bayesian correlations provide another Bayes factor (BF01) which represents 1/BF10, so that 

BF01 values greater than 1 signal more evidence in favour of the null hypothesis. Given that 

both BF10 and BF01 contain the same information, for ease of interpretation the results section 

will only report the Bayes factor that is greater than 1. 

 

3.3. Results 

 
3.3.1.  Descriptive results 

 
Table 3.1. presents the descriptive results for the variables included in the analyses. Kurtosis 

and skewness of the distributions for the self-monitoring task, SPQ and UPPS scales were all 

within the acceptable range (i.e. all values between -2.00 and 2.00) and no outliers were 

identified. Furthermore, analyses of the SPQ scale distributions showed that the proportion of 

participants reporting higher schizotypal trait scores (1.5 standard deviations above the normed 

means) was comparable across the different SPQ scales (9.92% for the interpersonal [n = 12]; 

10.74% for the cognitive-perceptual [n = 13] and 8.26% for the disorganization [n = 10] SPQ 

dimensions. Similarly, the proportion of participants that reported impulsivity scores 1.5 

standard deviations above the normed means was comparable across the different UPPS scales 

(9.09% for the lack of perseverance [n = 11]; 6.61% for the lack of premeditation [n = 8]; 

8.26% for the urgency [n = 10] and 9.09% for the sensation seeking [n = 11]  UPPS 

dimensions). 
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Table 3.1.  Means and standard deviations for each variable in the sample 
Note: SPQ, Schizotypal Personality Questionnaire; UPPS, Impulsive Behaviour Scale 
  

 

  

 Mean SD Minimum Maximum Skewness Kurtosis 

Recognition Test       
Correct recognition/Hits raw 
score 

29.37 5.69 13.00  44.00 -0.24 0.18 

Correct recognition/Hits (%) 61.19 11.86 27.00 92.00 -0.24 0.18 
False alarms raw score 4.59 3.00 0.00 15.00 0.90 0.96 
False alarms (%) 19.21 12.41 0.00 63.00 0.90 0.96 
d-prime read words 2.05 0.65 0.71 3.46 0.04 -0.68 
d-prime silent words 1.33 0.53 0.24 1.33 -0.17 -0.85 
d-prime read non-words 1.79 0.64 0.00 3.46 -0.35 0.35 
d-prime silent non-words 1.47 0.61 0.21 3.11 0.12 -0.33 

Self-monitoring Test       
Self-monitoring errors Total 
(%) 

32.39 11.35 0.00 56.88 -0.21 -0.32 

Internalizing errors Total (%) 34.83 14.48 0.00 68.18 -0.07 -0.55 
Externalizing errors Total (%) 29.95 15.54 0.00 70.00 0.07 -0.41 
Internalizing errors for words 
(%) 

30.28 19.30 0.00 30.28 0.38 -0.02 

Internalizing errors for non-
words (%) 

39.40 21.40 0.00 100.00 0.61 0.31 

Externalizing errors for words 
(%) 

32.24 22.90 0.00 100.00 0.61 0.48 

Externalizing errors for non-
words (%) 

27.66 20.24 0.00 83.33 0.44 -0.28 

Schizotypal Traits (SPQ)       
SPQ Cognitive-perceptual 
dimension 

8.58 6.83 0.00 33.00 1.05 0.67 

SPQ Interpersonal dimension 6.63 4.54 0.00 20.00 0.53 -0.35 
SPQ Disorganization 
dimension 

5.45 3.93 0.00 14.00 0.34 -1.02 

Impulsivity (UPPS)       
UPPS Lack of Perseverance  2.04 0.60 1.00 4.00 0.45 0.33 
UPPS Lack of Premeditation 2.17 0.61 1.00 4.00 0.54 0.56 
UPPS Urgency 2.46 0.68 1.00 4.00 0.14 0.06 
UPPS Sensation Seeking 2.69 0.69 1.00 4.00 -0.17 -0.67 
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3.3.2.  Self-monitoring task results  

 
3.3.2.1. Recognition performance 

 

Table 3.2. presents the age-group means and standard deviations for the d’ scores, for each type 

of item in both reading conditions.  

 
Table 3.2. Age-group means and standard deviations for Hits, false alarm and d-prime scores 
 

Results of the mixed ANOVA conducted on the d’ recognition scores, with age-group as a 

between factor, reveal a main effect of age-group (F (2, 118) = 6.23, p = 0.003). Post-hoc 

pairwise comparisons suggest that independently of reading condition and item type, the early 

adolescent group displayed significantly less accurate recognition scores compared to middle 

(p = 0.02) and late adolescents  (p = 0.001). In addition, a significant interaction-effect was 

found between reading type and age-group (F (2, 118) = 5.34, p = 0.01), suggesting that 

independently of item type, early adolescents less accurately recognized overtly-read items 

compared to middle (p = 0.004) and late adolescents (p < 0.001).  

The mixed ANOVA conducted on d’ scores also revealed a significant main effect of 

reading type (F (1, 118) = 85.42, p < 0.001), suggesting that independently of age-group and 

item type, silently read items are less accurately recognized. Furthermore, results showed a 

 Early Adolescents 
(n = 36 , age =  13.04) 

Middle Adolescents 
(n = 39 , age = 15.13) 

Late adolescents 
(n = 46 , age = 17.02) 

Recognition Test Mean SD Mean SD Mean SD 
Correct recognition/Hits raw 
score 27.69 5.37 28.85 5.05 31.13 6.06 

Correct recognition/Hits (%) 57.70 11.19 60.10 10.52 64.86 12.64 
False alarms raw score 5.11 3.19 3.92 2.64 4.76 3.10 
False alarms (%) 21.30 13.28 16.35 11.00 19.84 12.91 
d-prime Total 1.51 0.29 1.68 0.30 1.76 0.36 
d-prime read words 1.79 0.67 2.10 0.56 2.20 0.64 
d-prime silent words 1.35 0.53 1.28 0.56 1.35 0.51 
d-prime read non-words 1.50 0.63 1.80 0.65 2.02 0.55 
d-prime silent non-words 1.40 0.56 1.53 0.60 1.47 0.66 
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significant interaction effect between reading type and item type (F (1, 118) = 20.30, p < 

0.001), suggesting that independently of age-group, overtly-read words were significantly 

more accurately recognized than overtly-read non-words (F (1, 118) = 11.70, p = 0.001), while 

silently-read non-words were significantly more accurately recognized than silently-read 

words (F (1, 118) = 4.07, p = 0.046) (Figure 3.1.).  

 

 
 
Figure. 3.1. Means and standard errors for d-prime recognition scores in the early, middle and late adolescent 

groups 

 

 

3.3.2.2. Self-monitoring performance 

Table 3.3. presents the age-group means and standard deviations for the self-monitoring scores. 
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Table 3.3.  Age-group means and standard deviations for self-monitoring error percentages 

 

Results of the mixed ANOVA conducted on the monitoring error scores for each type of item 

(words vs. non-words), with age-group as the between factor, revealed a main effect of 

monitoring error type (F (1, 118) = 8.53, p = 0.004), indicating a greater rate of internalizing 

than externalizing errors, independently of item type and age-group. Although no main effect 

for item type was found, the results demonstrate a significant interaction effect between 

monitoring error and item type (F (1, 118) = 10.36, p = 0.002), suggesting that the rate of  

monitoring errors affects differently each type of items. To follow-up this interaction effect, 

simple effects were analysed, showing a greater rate of internalizing errors for non-words than 

words (F (1, 118) = 12.58, p = 0.001) (Figure 3.2.). 

 

 Early Adolescents 
(n = 36, age =  13.04) 

Middle Adolescents 
(n = 39, age = 15.13) 

Late adolescents 
(n = 46, age = 17.02) 

Self-monitoring Test Mean SD Mean SD Mean SD 

Self-monitoring errors Total (%) 32.83 10.22 31.01 11.79 33.22 11.92 
Internalizing errors Total (%) 37.06 17.15 34.26 13.50 33.61 13.06 
Externalizing errors Total (%) 28.59 13.63 27.81 15.54 32.82 16.79 
Internalizing errors for words 
(%) 32.90 21.82 27.22 18.34 30.81 18.00 

Internalizing errors for non-
words (%) 41.22 25.86 41.19 16.77 36.42 21.19 

Externalizing errors for words 
(%) 31.05 19.94 28.75 23.78 36.11 23.78 

Externalizing errors for non-
words (%) 26.13 18.80 26.87 21.74 29.52 20.31 
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Figure. 3.2. Means and standard errors for self-monitoring error scores in the early, middle and late adolescent 

groups 

 
    
3.3.3.  Associations between self-monitoring errors, schizotypal trait expression and 

impulsivity   

 
Table 3.4. presents the correlations between all studied variables. Contrary to our hypothesis 

the cognitive-perceptual dimension of schizotypy was not associated with the rate of 

externalizing monitoring errors. Following Bonferroni correction, a significant positive 

correlation was found between the interpersonal SPQ dimension and the total percentage of 

self-monitoring errors (rs (121) = 0.22, p < 0.05). Neither the cognitive-perceptual nor the 

disorganization dimensions of schizotypy were associated with the total rate of self-monitoring 

errors in our sample.  

 Regarding impulsivity, none of the UPPS dimensions were associated with 

externalizing monitoring errors. Although the urgency UPPS dimension showed a negative 

correlation with internalizing monitoring errors (rs (121) = -0.22, p < 0.05), this relationship 

was not significant after Bonferroni correction was applied. 
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Note: *p < 0.05, **p < 0.01 
 
Table 3.4. Correlations between self-monitoring error percentages, SPQ and UPPS dimensions (before 

Bonferroni correction applied) 

 

 To confirm the correlation results presented in table 3.4, Bayesian statistics (BF10 and 

BF01) of the correlations were also obtained. First, in line with the findings of the Spearman’s 

correlations, Bayesian analyses showed evidence in favour of the association between the 

interpersonal dimension of the SPQ and the total percentage of self-monitoring errors (BF10 = 

3.32), suggesting that the data were over 3 times more likely under the 2-sided alternative than 

the null hypothesis. In contrast, Bayesian analyses showed stronger evidence in favour of the 

null hypothesis when examining the correlation of the total rate of self-monitoring errors with 

the cognitive perceptual (BF01 = 8.34) and disorganization (BF01 = 8.08) dimensions of the 

SPQ. Furthermore, Bayesian analyses found more evidence for the null hypothesis when 

considering the correlation between the cognitive-perceptual dimension of the SPQ and the 

rate of externalizing self-monitoring errors for speech (BF01 = 5.51). 

 1  2 3 4 5 6 7 8 9 10 

1. Self-Monitoring Errors Total (%) -  0.78** 0.74** -0.01 0.22* 0.03 -0.11 -0.09 -0.09 0.01 

2. Externalizing Monitoring Errors (%)  - 0.14 0.09 0.17 0.07 -0.04 -0.13 0.05 0.07 

3. Internalizing Monitoring Errors (%)   - -0.01 0.11 -0.06 -0.12 -0.02 -0.22* -0.12 

4. SPQ Cognitive-Perceptual    - 0.56** 0.70** -0.02 0.07  0.34** 0.20* 

5. SPQ Interpersonal     - 0.53** -0.16 -0.04  0.33** 0.06 

6. SPQ Disorganization      - 0.13 0.04  0.34** 0.22* 

7. UPPS Lack of Premeditation       -   0.38** 0.02 0.08 

8. UPPS Lack of Perseverance        - -0.03 0.07 

9. UPPS Urgency         - 0.24** 

10. UPPS Sensation Seeking          - 
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 In terms of the associations between self-monitoring errors and impulsivity, results of 

Bayesian analyses showed stronger evidence in terms of the null hypothesis when examining 

the correlations of externalizing errors with the lack of premeditation (BF01 = 7.45); lack of 

perseverance (BF01 = 2.96); urgency (BF01 = 7.28) and sensation seeking (BF01 = 4.94) UPPS 

scales. Similarly, Bayesian analysis showed stronger evidence in terms of the null hypothesis 

when examining the correlations of internalizing self-monitoring errors with the lack of 

premeditation (BF01 = 7.45); lack of perseverance (BF01 = 2.96); urgency (BF01 = 7.28) and 

sensation seeking (BF01 = 4.94) UPPS scales. Finally, results of the Bayesian correlation 

confirmed the main analyses (prior to Bonferroni correction) showing a significant negative 

association between internalizing self-monitoring errors and the urgency dimension of the 

UPPS (BF10 = 3.36). 

 

3.4. Discussion 

The current study assessed the effects of age, cognitive effort and personality dimensions 

pertaining to schizotypy and impulsivity on self-monitoring for speech in community 

adolescents. The study employed a task that yields a recognition score and two self-monitoring 

error scores (internalizing and externalizing) for two types of items involving different levels 

of cognitive effort (words: low cognitive effort; non-words: high cognitive effort).  

 

3.4.1.  Effects of age and cognitive effort on recognition performance 

First, an age-group difference was found for recognition, suggesting that the early-adolescent 

group displayed worse recognition scores compared to middle and late adolescents. This is in 

line with developmental studies in adolescence, suggesting that memory for recognition 

improves with age (Murre et al., 2013). Closer inspection showed that the specific age-effect 
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was particularly pronounced for overtly-read items. This may suggest that younger adolescents 

do not utilize as effectively as their older peers the sensory-motor information that accompanies 

overt reading (i.e. articulation, sounds), which during retrieval can help discriminate between 

previously presented and new items. 

Furthermore in accordance with the study hypothesis, results showed that silently-read 

items were less accurately recognized compared to overtly-read items. According to Johnson 

et al. (1993) the lack of sensory-motor signals during memory encoding for silently-read items 

may deem them less distinctive than overtly-read items, thus less accurately recognized. 

Interestingly, the type of reading affected differently the recognition scores for each type of 

item. Under overt reading, word items that require low cognitive effort were more accurately 

recognized than high cognitive effort non-word items. Conversely, under silent reading, 

participants displayed better recognition for non-word than word items. These findings are in 

line with the source-monitoring framework, which states that both recognition and source 

memory are influenced by changes in sensory-motor precision and cognitive activity during 

encoding (Johnson, 2006). The finding that under overt reading, adolescents recognize better 

word than non-word items may indicate that the encoding of sensory-motor signals yields a 

recognition advantage for low cognitive effort material. Accordingly, better recognition for 

non-word than word items under silent reading suggests that the absence of sensory-motor cues 

during encoding generates a memory advantage for high cognitive effort material. 

3.4.2.  Effects of age and cognitive effort on self-monitoring performance 

Contrary to the current hypothesis and also in contrast to recognition performance, the present 

analyses failed to show an age-group effect for self-monitoring in adolescence. Indeed, 

research suggests that source memory is separate from recognition memory, and the two follow 

different developmental trajectories (Foley et al., 1983; Sussman, 2001). One possibility is that 

the capacity to distinguish between silent and overt speech is established prior to adolescence, 
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during childhood development (Sussman, 2001). Another possibility is that the task used is not 

sensitive enough to capture the developmental maturation that occurs in self-monitoring during 

adolescence (Lagioia et al., 2011).  

Overall, results indicate that non-clinical youths are more prone to confuse overt speech 

as silent, while cognitive effort contributes to the overall rate of self-monitoring 

misattributions. Importantly, the current sample presented a specific pattern of self-monitoring 

errors for high cognitive effort items. In line with the hypothesis, non-word items led to more 

internalizing misattributions (confusing overtly-read items as silently-read). This is consistent 

with the source-monitoring framework, which states that conditions that increase the cognitive 

effort for the encoding of overt speech also increase its similarity to silent speech, thus making 

it difficult to discriminate between the two (Johnson et al., 1993). Another possibility is that 

increased cognitive effort reduces the encoding of sensory-motor cues that typically 

accompany overt speech, thus engendering uncertainty about the “realness” of overtly-read 

items (Morosan et al., 2018). While schizophrenia sufferers (Bentall et al., 1991) and high risk 

subjects (Debbané et al., 2010; Larøi et al., 2004) display externalizing source-monitoring 

misattributions under high cognitive effort, typically developing adolescents demonstrate the 

opposite pattern.  

3.4.3.  Associations of self-monitoring errors with personality traits of schizotypy and 

impulsivity  

The present analyses suggest that self-monitoring errors are not associated with cognitive-

perceptual or disorganization manifestations of schizotypy in adolescence. However, a 

significant positive association was found between the interpersonal dimension of schizotypy 

and the total rate of self-monitoring errors.  

 The lack of association between positive schizotypy and self-monitoring was 

unexpected. Most studies that have examined the relationship between schizotypy and self-
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monitoring, albeit in adult samples, have reported associations with positive manifestations 

(Humpston et al., 2017; Peters et al., 2007). However, contrary to the current study that focused 

on speech-monitoring, self-monitoring studies in schizotypy have primarily used action-

monitoring tasks (Humpston et al., 2017; Peters et al., 2007). Given that kinaesthetic actions 

entail richer sensory-motor and spatiotemporal traces than those involved in the production of 

overt speech, action-monitoring may constitute a relatively easier process than speech-

monitoring (Collignon et al., 2005). Therefore, action-monitoring paradigms may be more 

sensitive than speech-monitoring tasks in capturing associations with cognitive-perceptual 

manifestations. Indeed, positive schizotypy has been consistently linked with difficulties in the 

monitoring of sensory-motor signals for both self-generated and other-produced physical 

actions (Itaguchi et al., 2018; Lemaitre et al., 2016). Furthermore, the only study that assessed 

both action- and speech-monitoring in a sample of healthy adults, reported that positive 

schizotypy was associated only with the former (Humpston et al., 2017).  

 The association between the interpersonal dimension of schizotypy and the total rate of 

self-monitoring misattributions in adolescence is a novel finding. Indeed, most self-monitoring 

studies in non-clinical samples have focused on cognitive-perceptual manifestations, either by 

using measures that assess hallucination and delusion-like phenomena, or by undertaking group 

comparisons according to the presence of these symptoms (Peters et al., 2007; Collignon et al., 

2005). Contrary to these, Sahakyan and Kwapil (2016) assessed source-monitoring for 

verbally-presented material in a sample of healthy adults by comparing high scorers in positive 

schizotypy to those scoring high in negative schizotypy. They reported that the negative 

schizotypy subgroup exhibited significantly more source-monitoring errors compared to the 

positive schizotypy subgroup, indicating that negative rather than positive schizotypy involves 

impairments in source memory for verbally-presented material (Sahakyan & Kwapil, 2016). 

The current findings add to this literature, suggesting that the link between negative schizotypy 
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and source-monitoring errors may already be present during adolescence. One possibility is 

that impaired self-monitoring interferes with young people’s ability to function within social 

situations, leading them to withdraw from interpersonal contact. Alternatively, because the 

cognitive processes that underpin the awareness of the self commonly develop within 

interpersonal relationships with others (Fonagy et al., 2002), reduced interpersonal contact in 

the context of negative schizotypy may contribute to undermine the elaboration of self-

monitoring during adolescence (Debbané & Barrantes-Vidal, 2014). Given that negative 

schizotypy is one of the strongest distal predictors of clinical psychosis (Debbané et al., 2014), 

future investigations can prospectively examine whether exacerbations of self-monitoring 

misattributions in the context of negative schizotypy represent markers of psychosis 

vulnerability.  

 Regarding impulsivity, no associations were found between UPPS facets and self-

monitoring. It has previously been argued that impairments in self-monitoring may contribute 

to limit incarcerated adolescent’s insight about the negative consequences of their behaviours 

(Morosan et al. 2018). The lack of associations between self-monitoring and impulsivity in the 

current study suggests that this is not so for typically developing youths. Importantly however, 

self-report measures of impulsivity do not always correlate with behavioural assessments of 

impulse control, measured via response-inhibition tasks (Wilbertz et al., 2014). Thus, despite 

the lack of association with trait impulsivity, future studies can examine whether self-

monitoring errors in adolescence are linked to momentary difficulties in inhibitory control. 

3.4.4.  Limitations and conclusions 

The results of the current study should be interpreted in light of certain limitations. First, the 

data were derived from a relatively small sample and no prior power analyses were conducted 

to determine the sample size needed to detect significant effects. Thus, it remains possible that 

further associations could have emerged with a larger sample. It must be noted however that to 
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further explore whether the results of the main analyses represented true effects as opposed to 

non-conclusive findings and to reduce the probability of type II errors, Bayesian statistics were 

obtained and these provided support in favour of the study’s findings. Nonetheless, future 

studies should test the results of the current study with larger samples. Second, the analyses 

performed were cross-sectional, and longitudinal investigations are needed to establish causal 

links between negative schizotypy and self-monitoring. Third, it must be noted that the mixed 

ANOVAs performed to statistically analyse the effects of the two within-subject factors on 

recognition (i.e. reading type and item type) and self-monitoring performance (i.e. monitoring 

error type and item type) could not account for individual differences between the participants 

included in the sample. The current study could have benefited by utilizing multilevel 

modelling statistical approaches to incorporate subject-related random effects to the within-

subjects effects, thus account for individual differences in participant’s recognition and self-

monitoring performance under the different experimental conditions. Furthermore, it must be 

noted that in the current study the different SPQ scales correlated quite highly with each other, 

as well as with the urgency scale of the UPPS. Thus, it is possible that rather than solely 

capturing schizotypal traits, the SPQ may have, at least in part, also tapped into more global 

personality traits characterised by distress and affective dysregulation, such as neuroticism 

(Grant et al, 2018; Gross et al., 2014). This could also explain the observed correlation between 

SPQ scales and the urgency dimension of the UPPS, a factor characterised by high neuroticism 

(Gross et al., 2014)  

 Next, a number of methodological limitations pertaining to the specific experimental 

design used to test self-monitoring also need to be highlighted. First, although the decision to 

include non-words to create a high cognitive effort condition was based on previous evidence 

suggesting that their reading entails more effortful processing and stronger neural activation 

than that of words (Price & Devlin, 2011; Taylor et al., 2013), it cannot be assumed with 
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certainty that this effect was produced in the current sample. Indeed, the current study did not 

involve an objective measurement of cognitive effort. As such, it remains possible that the 

observed differences in recognition and self-monitoring performance between word and non-

word items may have reflected the effects of factors other than cognitive effort (e.g. difficulty 

in reading and memorizing non-words compared to words). Relatedly, the different 

characteristics involved in the reading of words and non-words may have produced other 

confounding effects that could have impacted the results of the study. For instance, given that 

the reading of non-words is more difficult than that of familiar words, participants may have 

assumed that the experimenter expected them to show better recognition and self-monitoring 

performance for the latter compared to former, thus adjusting their effort accordingly. Although 

the first part of the task was introduced as a reading and pronunciation exercise and participants 

were not aware that a memory test would follow, we cannot discount the possibility that some 

participants may have adjusted their performance during the recognition and self-monitoring 

tests on the basis of their perceived demand characteristics of the experiment. Furthermore,  

although participants were asked to read all test items presented in the task, it cannot be 

assumed with certainty they did so for items they had to read silently. Indeed, contrary to 

overtly-read items, the reading of silent items was not observed by the experimenter, thus it 

remains possible that some participants may not have read the items silently, particularly as it 

pertains to the more difficult non-word items. Finally, the current study did not account for 

differences in the emotional valence and semantic meaning of the word items used. This is 

important as previous research indicates that the emotional valence and semantic processing of 

word items may play a part in the association between externalizing self-monitoring 

misattributions and hallucination-like experiences (Larøi et al., 2004; Sugimori et al., 2011). 

 Despite these limitations, this study is the first to examine self-monitoring for speech 

in typically-developing adolescents and the nature of its associations with personality traits 
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pertaining to schizotypy and impulsivity. The present analyses highlight the importance of 

cognitive effort and negative schizotypy on the level of self-monitoring confusions across 

adolescence. From an early prevention standpoint, findings suggest that difficulties in the 

monitoring of self-generated mental events may represent psychotherapeutic targets to 

attenuate trait-risk for schizophrenia in youths presenting with negative schizotypal features.  
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Chapter 4  

Reality-monitoring for speech and its links to age, emotional valence and 

schizotypal trait expression during adolescence 

 
 

4.1. Introduction 
 

Contemporary clinical research in psychosis has sought to identify the cognitive processes that 

underpin the development and maintenance of the clinical manifestations characterizing the 

illness. Because of their high prevalence, as well as their deleterious effects on functional 

outcomes, positive symptoms of psychosis, such as hallucinations and delusions have been the 

primary focus of these investigations. As mentioned in section 1.6.3, a number of conceptual 

accounts postulate that the cognitive-perceptual aberrations observed in psychotic disorders 

may be underpinned by impairments in reality-monitoring – that is the cognitive capacity to 

discriminate between information generated by oneself and information generated by another 

agent. For instance, hallucinations have been conceptualised as stemming from misattribution 

of one’s self-generated internal content  (e.g. inner voice) to a source external to the self (Allen 

et al., 2007), while delusions of control have been attributed to difficulties in monitoring the 

initiation of self-generated motor actions, whose control is instead attributed to external agents 

(Blakemore et al., 2003).  

 Reality-monitoring research in people suffering with psychosis has consistently shown 

that confusions in the identification of self-generated material play a critical role in the 

development and maintenance of positive psychotic manifestations. For instance, patients 

suffering with schizophrenia commonly fail to recognise their own pre-recorded speech when 

slight pitch modifications are experimentally introduced in the recordings (Johns et al. 2001). 

Similarly, research has shown that patients suffering with the illness experience difficulties in 
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discriminating in memory between speech generated by themselves and speech generated by 

another agent (Bental et al., 1991; Brébion et al., 2000; Vinogradov et al., 2008; Morrison and 

Haddock et al., 1997). More specifically, the majority of studies suggest that patients suffering 

from the illness display a tendency towards misattributing the source of self-generated speech 

to external agents (Bentall et al., 1991; Brébion et al., 2000; Johns et al., 2010; Johns et al., 

2006). Importantly, this pattern of externalizing reality-monitoring misattribution appears to 

be particularly pronounced among patients reporting hallucinations (Bentall et al., 1991; 

Brébion et al., 2000), while some evidence also suggest links with delusional ideation (Johns 

et al., 2001; Franck et al., 2001). 

 Another line of research indicates that reality-monitoring impairments are also 

observable, at an attenuated level, in the prodromal and premorbid stages of psychosis, as well 

as among non-affected first-degree relatives of patients suffering from the illness, suggesting 

that they may play a critical role in the developmental unfolding of the clinical forms of the 

illness. For example, Johns et al (2010) showed that similarly to patients with psychosis and in 

contrast to non-clinical controls, CHR adults misattribute audio-recordings of their own speech 

to external sources when the pitch of the sound is experimentally manipulated. Interestingly 

however, no linear associations were reported between the rate of reality-monitoring 

misattributions and specific prodromal symptoms. Action simulation studies among first-

degree relatives of patients with psychosis also suggest that non-clinical individuals at genetic-

risk for psychosis experience confusions in discriminating between self-generated and 

experimenter-produced motor actions (Versmissen et al., 2007; Hommes et al., 2012). The 

genetic-risk groups in these studies show lower error rates compared to patients with psychosis, 

but significantly greater error rates compared to non-clinical controls, suggesting a dose-

response of psychosis-risk on reality-monitoring confusions. Furthermore, within groups of 

first-degree relatives of patients with psychosis a significant positive association has been 
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found between the total rate of reality-monitoring misattributions and delusional ideation 

(Versmissen et al., 2007), as well as scores on measures of positive schizotypy (Hommes et al, 

2012).  

 In non-clinical samples from the community, studies suggest that individuals who score 

high (e.g. scoring within the 25th upper percentile) on measures of positive schizotypy, 

hallucination-proneness and delusional ideation display significantly more externalizing 

reality-monitoring errors in the attribution of self-generated motor actions, as well as in the 

recollection of self-generated speech, compared to groups with low scores on these measures 

(Versmissen et al., 2007; Larøi et al., 2004; Allen et al., 2007). Although suggestive of a 

relationship between reality-monitoring and sub-clinical signs of psychosis, these studies 

involve adult participants either within or beyond the critical period of illness onset. 

Furthermore, the majority of reality-monitoring studies in adults focus on cognitive-perceptual 

manifestations, either by using measures that assess hallucination and delusion-like 

phenomena, or by undertaking group comparisons according to the presence of these 

symptoms. From an early prevention standpoint, important insights can be gained by 

examining reality-monitoring and its associations with schizotypal personality dimensions 

during earlier developmental stages.  

 Adolescence represents a critical developmental period characterised by a number of 

biopsychosocial changes, which generate increased emotional, interpersonal and cognitive 

stress load that confers increased vulnerability to a number of mental health problems 

(Steinberg and Morris, 2001). Indeed, the first signs of psychopathological expression often 

manifest during adolescent development and adolescence represents a key period during which 

schizotypal manifestations become clinically relevant (Gooding et al., 2005). To date, only a 

limited number of studies have analysed the associations between schizotypal trait dimensions 

and source-monitoring difficulties in adolescent samples. In an action-monitoring study 
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(Debbané et al., 2009) a sample of non-clinical adolescents was presented with a series of 

action statements (e.g. “open the door”) and were asked to either (1) visualize themselves 

performing the actions; (2) visualize the experimenter performing the action; or (3) mentally 

repeat the action statement without visualization of the performer. When asked to recall in 

memory the source of the action-statements results showed that positive schizotypy in the non-

clinical youth sample was significantly correlated with increased rates of source confusions in 

discriminating between imagine-experimenter and mentally-repeat actions (i.e. discriminating 

between the external conditions of the task that did not involve participants visualizing 

themselves performing the action). In a speech-monitoring study, Debbané et al (2010) found 

that in a group of adolescents with 22q11.2 deletion syndrome, a neurogenetic condition 

conferring high-risk for schizophrenia, positive schizotypy was significantly associated with 

the tendency to misattribute in memory word items they had read silently as overtly read (i.e. 

externalizing self-monitoring misattribution).  

 Contrary to these findings, results of the second study presented in the current thesis 

(also published in Salaminios et al., 2020b), which applied the same speech-monitoring task in 

a sample of non-clinical youths did not find an association between the positive dimension of 

schizotypy and self-monitoring errors. Instead, a significant positive correlation was found 

between scores on the negative dimension of schizotypy and the total rate of self-monitoring 

errors (i.e. sum of externalizing and internalizing errors). Thus, in contrast to studies in clinical 

psychosis and non-clinical adult samples, these findings suggest that confusions between 

imagined and real events in adolescence may be linked to interpersonal aspects of schizotypy 

(Salaminios et al., 2020b). One possibility is that the associations commonly observed between 

source-monitoring difficulties and cognitive-perceptual aberrations in clinical and 

hallucination-prone adult samples, may be preceded by more subtle associations with 

interpersonal features of schizotypy during adolescence.  Importantly though, no study to date 
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has directly examined the associations between schizotypal trait dimensions and the capacity 

to discriminate in memory between self-generated and other-produced speech in non-clinical 

adolescents. Research on adolescent schizotypy can further our understanding regarding the 

early course of reality-monitoring impairments during the premorbid stages of schizophrenia-

spectrum illnesses, prior to the development of clinically relevant symptoms. 

  As discussed above, a number of studies have shown presence of reality-monitoring 

confusions in samples of patients suffering with psychosis and among non-clinical individuals 

in the context of schizotypal trait expression. However, the underlying factors that underpin 

these confusions remain incompletely understood. The emotional valence of stimuli has been 

investigated as one contributing factor that may disrupt reality-monitoring performance. 

According to the source-monitoring framework (Johnson et al., 1993), judgments about the 

source of memory information are primarily based on evaluations pertaining to the 

characteristics of the memory events themselves, such as the contextual (spatial/temporal) and 

perceptual characteristics (visual/auditory) available during memory encoding and retrieval. 

While some studies also suggest that the amount and clarity of emotional information stored in 

memory may also be used as cues to help identify the source of the event (Johnson and Suengas, 

1989), other studies indicate that increased emotional involvement during memory encoding 

can disrupt the processing of perceptual and contextual information that are critical in 

sustaining accurate source-monitoring discriminations. For instance, Suengas and Johnson 

(1988) asked participants to engage in a number of activities (e.g. writing a letter) and 

subsequently think about either factual (how things looked), or affective aspects (how they felt) 

related to these activities. When asked to recall various phenomenal characteristics pertaining 

to these events, results showed that thinking about affective aspects of the events during 

encoding reduced the availability of memories for perceptual information. On the basis of these 

findings and in order to directly test whether emotional involvement affects source-memory, 
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Johnson et al (1996) presented participants with audio-recordings of two people (one male and 

one female) reading various statements under two emotional-focus encoding conditions. 

Specifically, while attending to the recordings of the two speakers, participants were asked to 

either focus on how they felt about what was being said (self-focus condition) or focus on how 

they thought the speakers felt (other-focus condition). In the test phase participants were 

presented with a list containing the statements the two speakers made in the first part of the 

task and were asked to recall the source of these statements (i.e. female or male speaker). 

Results showed that focusing on one’s own feelings about what was being said led to reduced 

source-monitoring accuracy relative to focusing on the speakers’ feelings. Furthermore, within 

the self-focus condition, the rate of source-monitoring errors was higher for the statements with 

the highest emotional load. According to Johnson et al (1996) focusing on how one feels about 

an event may activate a number of self-reflective processes (i.e. considerations of one’s beliefs, 

opinions, previous experiences), which may in turn reduce the externally-oriented processing 

of the perceptual, contextual and semantic information that commonly support accurate source-

monitoring discriminations. 

 In accordance to the source-monitoring framework, most studies to date suggest that 

emotional valence of events appears to exacerbate reality-monitoring confusions in clinical 

psychosis samples and hallucination-prone non-clinical adults. For example, Morrison and 

Haddock (1997) found that patients suffering with auditory hallucinations made more reality 

monitoring errors for speech (misattributing self-generated words to the experimenter and vice 

versa) for emotionally charged material (positive and negative word items) compared to 

healthy controls. Further analyses showed that patients experiencing hallucinations made more 

externalizing misattribution errors for positively-charged words, while more internalizing 

misattributions were found for negatively-charged words. Similarly, Larøi et al (2004) found 

that a group of non-clinical adults prone to experience hallucinations tended to misattribute to 
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the experimenter word-items they had generated themselves when the words were emotionally 

charged. Post-hoc analyses showed that hallucination-prone adults committed more reality-

monitoring misattributions for negatively charged than positively charged words. These 

findings suggest that the emotional valence of material may exacerbate reality-monitoring 

errors among both clinical and non-clinical individuals experiencing hallucinatory-phenomena. 

Given the evidence for increased emotional arousal among patients with schizophrenia and 

hallucination-prone individuals (Larøi et al., 2004), one possibility is that emotionally salient 

material may evoke a significant degree of arousal in individuals who experience 

hallucinations, thus further perturbing their reality-monitoring abilities. 

 Despite this evidence, no study to date have examined the effects of emotional valence 

on reality-monitoring during adolescence. This is surprising as adolescence represents a critical 

developmental period, characterised by a number of biopsychosocial changes and interpersonal 

challenges (e.g. hormonal changes, initiation of romantic relationships, reduced reliance on 

parental support, new academic pressures) that significantly impact on the capacity to regulate 

emotions (Garnefski et al., 2001). Given that the first signs of clinical psychosis often emerge 

between adolescence and young adulthood, from an early prevention approach studying the 

effects of emotional valence on reality-monitoring among young people is clinically relevant. 

 Interestingly, little is known at present about the developmental elaboration of reality-

monitoring processes during adolescence. In contrast to self-monitoring, which appears to 

improve between childhood and adulthood, developmental research on reality-monitoring 

suggests that the capacity to differentiate in memory between self-generated and other-

produced actions is established in early childhood. For instance, Folley et al (1983) found that 

6-year-old children performed as good as 17-year-olds in discriminating between memories of 

what they had said earlier from memories of what they had said another person saying. 

Similarly, Folley and Johnson (1985) found that 6- and 9-year olds performed as well as adults 
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in distinguishing between enacted and imagined physical actions. Therefore, despite 

neuroimaging data showing shared neural activation patterns during reality- and self-

monitoring evaluations (Lagioia et al, 2011), evidence from developmental research point 

towards different developmental trajectories between the two. Given the lack of differences in 

reality-monitoring performance between young children and adult participants, no study to date 

has examined the potential effects of age on reality-monitoring during adolescence. It must be 

noted however that previous studies examining differences in reality-monitoring between 

children and adults have primarily used experimental-tasks that do not include emotionally 

charged material. This is important given that, as mentioned earlier, the emotional valence of 

material appears to affect reality-monitoring performance. Furthermore, the biopsychosocial 

changes that take place in adolescence commonly lead to increased emotional stress load, while 

at the same time promoting the elaboration of neurobiological and psychological processes that 

sustain the regulation of emotion activation (Garnefski et al., 2001; Tanzer et al., 2020). As 

such adolescence may represent a critical developmental period for the specialization of reality-

monitoring evaluations pertaining to emotionally charged material.  

 The present study will examine reality-monitoring in community adolescents and 

young adults using a task that assesses the capacity to discriminate in memory between self-

generated and experimenter-produced speech under different levels of emotional valence 

(Larøi et al., 2004). The main aims of the study are to assess the effects of age and emotional 

valence on reality-monitoring for speech in adolescence, as well as its associations with 

schizotypy dimensions. 

 Given that previous research indicates that young children exhibit comparable 

performance in reality-monitoring with adults (Folley et al., 1983; Folley and Johnson, 1985), 

it is hypothesised that adolescents will exhibit similar rates of reality-monitoring errors to 

young adults. However, in line with developmental research on emotion processing (Ahmed et 
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al., 2015), it is also hypothesised that adolescents will exhibit a higher rate of reality-

monitoring errors for emotionally charged material compared to young adults. Furthermore, in 

line with the source-monitoring framework, it is expected that the current sample will 

demonstrate increased rates of reality-monitoring errors for emotionally charged compared to 

emotionally neutral material, as the processing of the former commonly disrupts the encoding 

of contextual and perceptual information (Suengas and Johnson, 1988; Johnson et al., 1996).  

 In terms of the associations with schizotypal traits, following previous reality-

monitoring research in patients with psychosis and non-clinical adults (Bental et al., 1991; 

Brébion et al., 2000; Morrison and Haddock, 1997; Larøi et al., 2004), it is hypothesised that 

the rate of externalizing misattributions for speech will be positively associated with the 

cognitive-perceptual dimension of schizotypy. Because the majority of reality-monitoring 

studies have only investigated cognitive-perceptual manifestations and no study to date has 

examined reality-monitoring for speech and it’s links to schizotypal trait expression in 

community adolescents, the current study also seeks to explore whether higher schizotypy 

scores in the interpersonal and disorganization dimensions, will be associated with increases 

in the total rate of reality-monitoring misattributions (used in the current study as a measure of 

general self-monitoring performance). In accordance with results from study 2 (Chapter 3) of 

the current thesis, which found links between self-monitoring and negative schizotypy in 

adolescence (Salaminios et al., 2020b), it is hypothesised that the interpersonal dimension of 

schizotypy will also be associated with the total rate of reality-monitoring errors in the current 

sample.  

 

4.2. Methods 

4.2.1. Participants and procedure 
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A convenience sample of 84 community adolescents and young adults was recruited through 

written advertisements in public schools in the city of Geneva, Switzerland. No prior power 

analysis was performed to determine the size of the sample Inclusion criteria were age (12-20 

years) and fluency in French. All participants were screened for cognitive impairment. Those 

with scores below a standard score of 7 in the Block Design subtest of the Wechsler Intelligence 

Scale (Wechsler, 1955) were excluded from the analyses (n = 8). The final sample consisted 

of 76 adolescents and young adults (35 females, 41 males; Mage= 17.00). None of the 

participants suffered from past/present psychiatric, neurological or neurogenetic disorders. 

Furthermore, none of the participants of the current study participated in studies 1 or 2 of the 

current thesis.  Written informed consent was obtained from all participants and legal guardians 

of those under the age of 18. Ethical approval for the study was granted by the Swiss Ethics 

Committee on research involving humans (number: 2018-00251). 

 

4.2.2. Measures 

4.2.2.1. Self-report measures 

The Schizotypal Personality Questionnaire (SPQ-French version, Dumas et al., 2000) 

measures schizotypal traits and their dimensions, yielding three factor scores: cognitive–

perceptual (unusual perceptual experiences, suspiciousness, ideas of reference); interpersonal 

(social anxiety, constricted affect, lack of close friends); and disorganization (odd speech, odd 

behaviour). The French version of the SPQ has shown good reliability (Cronbach’s alpha = 

0.91) (Dumas et al., 2000) and has been validated for use with francophone adolescents 

(Badoud et al., 2011). The SPQ in the present study also showed good reliability (Cronbach’s 

alpha = 0.89). 
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4.2.2.2. Reality-monitoring task 

The reality-monitoring task consisted of the experimenter verbally presenting participants with 

a list of  30 words, 10 of which were positive, 10 negative and 10 neutral (see appendix 5). The 

word-items used for this task were taken from a previous study (Larøi et al., 2004) for which 

words were rated by healthy subjects according to emotional valence (i.e. positive, neutral, 

negative), length, and their degree of agreeability/ disagreeability (see below information about 

the selection of word items).  

Selection of word items 

Larøi et al., (2004) followed four separate steps to select the word items for the reality-

monitoring task. In the first step they chose a set of highly positive, negative and neutral words 

from a previous study (Brain et al, 2000) in which words were rated on a 1-7 Likert-type scale 

according to their degrees of dysphoria, anxiety and agreeability, resulting in groups of 

negative (high degrees of dysphoria and anxiety), positive (high degrees of agreeability) and 

neutral (low degrees of agreeability, anxiety and dysphoria). From these a set of words were 

chosen according to their length (number of syllables and letters) resulting in 229 total items 

(83 positive, 72 negative and 74 neutral). In the second step Larøi et al., (2004) presented these 

words in random order to a another group of healthy subjects (n = 20) who rated each word on 

its degree of agreeability/disagreeability on a 1 (high disagreeability) to 7 (high agreeability) 

Likert scale. The then selected the items with scores between 6 and 7 (positive), between 1 and 

2 (negative) and between 3 and 5 (neutral), resulting in 124 words (43 positive, 39 neutral, 43 

negative). In the next step, only the words that were between 650 and 900 milliseconds in 

length when spoken were kept, resulting in 90 words (30 positive, 30 negative and 30 neutral). 

In the final step, each word was orally presented to another group of healthy subjects (n =15) 

who were asked to respond with the first word that came to their mind. Reaction times for each 
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word were recorded. For each valence type (positive, negative, neutral), the five original words 

with the longest reaction time and the 5 words with shortest reaction time were kept, resulting 

in the final 30 words (10 for each valence type). Then 30 more words were selected to act as 

the distractor items, which were again controlled for emotional valence and length.  

 For each word presented by the experimenter, participants were asked to say the first 

word that came into their mind. Subjects were free to select any word they wanted as long as 

it did not consist of proper nouns or did not come from the same family of words as the item 

presented by the experimenter (i.e. work - worker). Participants were also asked not to repeat 

words that the experimenter or themselves had already said. After a 15-minute interval delay, 

a recognition sheet was handed out, containing 90 items (the 30 original items produced by the 

experimenter, the 30 items generated by the participant, and 30 new distractor items). In the 

test phase, participants had to indicate if each item from the list appeared in the first part of the 

task (recognition test), and attribute whether each recognized item was originally generated by 

the experimenter (other-generated) or by themselves (self-generated). The task yields two types 

of self-monitoring errors: externalizing errors (attributing word items generated by oneself to 

the experimenter), and internalizing errors (attributing word items generated by the 

experimenter to oneself ); for three item types involving different emotional valence: positive, 

negative and neutral. 

For the recognition test, signal detection theory (Stanislaw & Todorov, 1999) was used 

to estimate d’ scores by subtracting the z score corresponding to total number of false alarms 

from the z score corresponding to the total number of hits. 

 The percentage of externalizing errors was calculated by dividing the total score for 

items generated by the participant but identified as generated by the experimenter, out of the 

total number of correctly recognized self-generated items. The percentage of internalizing 

errors was calculated by dividing the total score of items generated by the experimenter but 
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identified as generated by the participant, out of the total number of correctly recognized 

experimenter-generated items. Percentages of externalizing and internalizing errors were 

calculated overall, as well as for each item valence type. Finally, the total percentage of reality-

monitoring errors was calculated as the sum of internalizing and externalizing errors for all 

items. 

 

4.2.3.  Statistical analyses 

A one way ANOVA was first conducted on d’ recognition scores with age-group as a between 

subject factor [13-16.20 years-of-age (early adolescents, n = 21), 16.20-18 years-of-age (late 

adolescents, n = 30), and 18-20 years-of-age (young adults, n = 25)]. 

 A 2×3×3 mixed ANOVA was conducted on reality-monitoring error scores with two 

within subject factors: (reality-monitoring error type: externalizing vs. internalizing; and item 

valence type: negative vs. positive vs. neutral), and age-group as the between factor [13-16.20 

years-of-age (early adolescents, n = 21), 16.20-18  years-of-age (late adolescents, n = 30), and 

18-20 years-of-age (young adults, n = 25)]. Because male and female participants did not differ 

in their reality-monitoring scores, gender was not entered as a covariate in these analyses. 

 Because all SPQ scale scores violated the assumption of normality (Kolmogorov-

Smirnov test, p < 0.05), Spearman’s correlation coefficients were calculated to estimate their 

relationships with reality-monitoring errors (externalizing, internalizing and total rate of reality 

monitoring errors). To account for multiple comparisons and reduce the probability of type I 

errors, Bonferroni adjusted significance levels were calculated. 

 Finally, given that no prior power analysis was performed to determine the sample size 

necessary to detect significant effects and in order to explore whether the results of the 

correlations assessing the relations between SPQ scales and reality-monitoring errors 

represented true effects as opposed to non-conclusive findings, JASP version 0.9.2 was used 
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to obtain simple Bayesian statistics of the correlation analyses run (Nuzzo, 2017). In contrast 

to standard hypothesis testing based on P values, Bayesian statistics offer a direct measure of 

the strength of the evidence both in favour and against the study hypotheses that can support 

the interpretation of results and reduce the probability of type II errors. Specifically, Bayesian 

correlations provide a Bayes factor (BF10) that represents the likelihood of the data under the 

null hypothesis (i.e. no correlation) divided by the likelihood of the data under the alternative 

(i.e. correlation present), so that BF10 values greater than 1 signal more evidence in favour of 

the alternative hypothesis compared to the null. Furthermore, Bayesian correlations provide 

another Bayes factor (BF01) which represents 1/BF10, so that BF01 values greater than 1 signal 

more evidence in favour of the null hypothesis compared to the alternative. Given that both 

BF10 and BF01 contain the same information, for ease of interpretation the results section will 

only report the Bayes factor that is greater than 1. 

 

4.3  Results 

4.3.1  Descriptive results 

Table 4.1. presents the descriptive results for the variables included in our analyses. 
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Table 4.1. Means and standard deviations for each variable in the sample 
Abbreviations: SPQ, Schizotypal Personality Questionnaire  

 

 Kurtosis and skewness of the SPQ scale distributions were all within the acceptable 

range (i.e. all values between -2.00 and 2.00) and no outliers were identified. Furthermore, the 

distribution of SPQ scores showed that the proportion of participants reporting elevated 

schizotypal traits (1.5 standard deviations above the mean) was comparable across the different 

SPQ scales (10.52% for the interpersonal [n = 8]; 10.52% for the cognitive-perceptual [n = 8] 

and 10.52% for the disorganization [n = 8] SPQ dimensions. 

 Mean SD Minimum Maximum Skewness Kurtosis 

Recognition Test       

Correct recognition/Hits raw score 53.42 4.00 40.00  59.00 -1.04 1.07 

Correct recognition/Hits (%) 89.04 6.70 67.00 98.00 -1.04 1.07 

False alarms raw score 1.55 1.96 0.00 12.00 2.51 9.92 

d-prime total 3.03 0.55 1.81 3.96 -0.27 -0.60 

Reality-monitoring Test       

Reality-monitoring errors Total (%) 6.08 4.92 0.00 22.72 1.14 1.58 

Internalizing errors Total (%) 5.49 5.92 0.00 27.59 1.79 4.05 

Externalizing errors Total (%) 6.57 6.15 0.00 22.22 0.63 -0.75 
Internalizing errors for positive words 
(%) 

7.46 9.29 0.00 42.86 1.24 1.74 

Internalizing errors for negative words 
(%) 

8.32 12.20 0.00 55.56 1.88 3.72 

Internalizing errors for neutral words 
(%) 

1.48 4.29 0.00 20.00 3.01 8.78 

Externalizing errors for positive words 
(%) 

6.67 8.47 0.00 33.33 1.16 0.80 

Externalizing errors for negative words 
(%) 

10.06 11.66 0.00 10.06 1.01 0.36 

Externalizing errors for neutral words 
(%) 

7.32 5.61 0.00 22.22 1.60 1.80 

Schizotypal Traits (SPQ)       

SPQ Cognitive-perceptual dimension 7.32 6.78 0.00 27.00 0.95 0.02 

SPQ Interpersonal dimension 5.18 4.25 0.00 17.00 0.94 0.10 

SPQ Disorganization dimension 5.96 4.07 0.00 16.00 0.55 -0.28 
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4.3.2 Reality-monitoring task results 

4.3.2.1 Recognition performance 

Table 4.2. presents the age-group means and standard deviation scores for correct recognition 

(hits), false alarm and d’ scores.  

 
Table 4.2.  Age-group means and standard deviations for Hits, false alarm and d-prime scores 
 

Results of the one-way ANOVA conducted on d’ scores showed that there were no age-group 

differences in recognition performance (F (2, 73) = 2.23, p = 0.12). 

 

4.3.2.2 Reality-monitoring errors 

Table 4.3. presents the age-group means and standard deviations for the reality-monitoring 

error scores.  

 
 
 

 Early Adolescents 
(n = 21 , age =  14.66) 

Late Adolescents 
(n = 30 , age = 17.11) 

Young Adults 
(n = 25 , age = 18.85) 

Recognition Test Mean SD Mean SD Mean SD 

Correct recognition/Hits raw score 53.00 0.80 53.13 0.86 54.12 0.68 
Correct recognition/Hits (%) 88.33 1.33 88.56 1.42 90.20 1.12 
False alarms raw score 2.29 0.68 1.50 0.23 1.00 0.22 
d-prime Total 2.87 0.13 2.99 0.09 3.20 0.11 
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Table 4.3. Age-group means and standard deviations for reality-monitoring error percentages 
 

Results of the mixed ANOVA conducted on the reality-monitoring error scores revealed a main 

effect of item emotional valence type (F (1, 73) = 28.14, p < 0.001), indicating a significantly 

greater rate of reality monitoring errors for both positive and negative word items compared to 

neutral items, independently of error type and age-group. 

 Furthermore, the results showed a significant interaction effect between item valence 

type and age group (F (4, 73) = 3.12, p < 0.05). To follow-up this interaction effect, simple 

effects were analysed, showing that the late adolescent group exhibited significantly more 

reality monitoring errors for negative items compared to the young adult group (p < 0.05), 

independently of error type. 

 Although no main effects were found for reality-monitoring error type, the results 

demonstrate a significant interaction effect between error type and age group (F (2, 73) = 3.20, 

p < 0.05).  To follow-up this interaction effect, simple effects were analysed, showing that the 

late adolescent group exhibited significantly more externalizing reality monitoring errors 

compared to the young-adult group (p < 0.01), independently of item valence type. 

 Finally, results revealed a significant triple interaction effect between valence type, 

reality-monitoring error type and age group (F (4, 73) = 2.90, p < 0.05). Analyses of simple 

 Early Adolescents 
(n = 21 , age =  

14.66) 

Late Adolescents 
(n = 30 , age = 

17.11) 

Young Adults 
(n = 25, age = 

18.85) 

Self-monitoring Test Mean SD Mean SD Mean SD 
Reality-monitoring errors Total (%) 6.39 2.10 7.01 1.89 4.69 1.82 
Internalizing errors Total (%) 5.53 1.29 5.49 1.23 5.46 1.02 
Externalizing errors Total (%) 7.24 1.45 8.54 1.01 3.92 1.13 
Internalizing errors for positive words (%) 5.44 1.81 6.83 1.56 9.92 2.13 
Internalizing errors for negative words (%) 10.29 2.80 8.70 2.29 6.21 2.28 
Internalizing errors for neutral words (%) 1.48 0.81 1.70 0.86 1.20 0.88 
Externalizing errors for positive words (%) 10.02 2.44 6.00 1.52 4.67 1.22 
Externalizing errors for negative words (%) 8.85 2.22 15.28 2.12 4.81 2.11 
Externalizing errors for neutral words (%) 2.54 1.02 4.35 1.13 2.33 1.12 
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effects showed that the early adolescent group exhibited more externalizing errors for positive 

items compared the young adult group (p < 0.05), while the late adolescent group exhibited 

more externalizing errors for negative items compared to both the early adolescent (p < 0.05) 

and young adult groups (p < 0.01) (Figure 4.1.).  

 

 

 

Figure. 4.1. Means and standard errors for reality-monitoring error scores (externalizing and internalizing) for 

three emotional valence conditions (positive, negative, neutral) in early adolescents, late adolescents and young 

adults 

 

4.3.3  Associations between reality-monitoring errors and schizotypy dimensions 

Table 4.4. presents the correlations between all studied variables. Contrary to the hypothesis 

the cognitive-perceptual scale of the SPQ was not associated with the rate of externalizing 

reality-monitoring errors. Neither the interpersonal, nor the disorganization dimensions of the 

SPQ were associated with externalizing or internalizing reality-monitoring errors. Similarly, 

no significant associations were found between the total rate of reality-monitoring errors and 

SPQ scales. 
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Note: *p < 0.05, **p < 0.01 
 
Table 4.4 Correlations between reality-monitoring error percentages and SPQ dimensions 

 

 To confirm the results presented in table 4.4, Bayesian statistics (BF10 and BF01) of the 

correlations were also obtained. In line with the findings of the Spearman’s correlations, 

Bayesian analyses showed evidence in favour of the null hypothesis when examining the 

correlation between the rate of externalizing reality-monitoring errors and the cognitive 

perceptual scale of the SPQ (BF01 = 6.60). Furthermore, Bayesian analyses found more 

evidence for the null hypothesis compared to the alternative when considering the correlations 

of the total rate of reality-monitoring errors with the cognitive-perceptual (BF01 = 6.12), 

interpersonal (BF01 = 6.30) and disorganization (BF01 = 4.95) SPQ scale scores. 

 

4.4 Discussion 

The current study assessed the effects of emotional valence and age on reality-monitoring for 

speech, as well as its association with personality dimensions pertaining to schizotypy in 

community adolescents and young adults. The task employed yields two reality-monitoring 

error scores (internalizing and externalizing) for three types of word-items involving different 

levels of emotional valence (positive, negative, neutral).  

 1 2 3 4 5 6 

1. Reality-Monitoring Errors Total (%) - 0.85** 0.74** -0.04 -0.04 0.07 

2. Externalizing Monitoring Errors (%)  - 0.31** -0.01 0.02 0.11 

3. Internalizing Monitoring Errors (%)   - -0.13 -0.12 -0.05 

4. SPQ Cognitive-Perceptual    - 0.63** 0.75** 

5. SPQ Interpersonal     - 0.52** 

6. SPQ Disorganization      - 



 177 

 

4.4.1 Effects of emotional valence and age on reality-monitoring performance 

First of all, in line with the hypotheses, results of the current study suggest that adolescents and 

young adults committed significantly more reality-monitoring errors for emotionally charged 

stimuli (positive and negative words), compared to neutral material. This finding is in 

consistent with previous research, suggesting that the activation of one’s emotional arousal 

during memory encoding reduces reality-monitoring accuracy (Johnson et al., 1996). In 

accordance to the source-monitoring framework (Johnson et al ), the negative effect of emotion 

on reality monitoring performance identified in the current study may be interpreted by 

suggesting that in adolescents and young adults, emotionally salient words evoke a significant 

degree of arousal, which in turn perturbs the encoding of contextual characteristics that 

normally sustain accurate source-monitoring attributions. Contrary to patients suffering with 

psychosis and non-clinical hallucination-prone adults, emotionally-charged material did not 

lead to more externalizing errors (misattributing self-generated items as experimenter-

produced) in the current non-clinical sample. Rather, when the sample was taken as a whole, 

emotionally salient items led to a more general confusion in the differentiation between self 

and non-self-cues that involved both externalizing and internalizing errors.  

 In line to the hypotheses the present analyses failed to show a main effect of age for the 

total rate of reality-monitoring errors in adolescents and young adults. This is also in 

accordance with developmental research suggesting that the capacity to distinguish between 

self-generated and externally-produced speech is established prior to adolescence, during early 

childhood (Folley and Johnson, 1985; Folley et al., 1983). Importantly however, adolescents 

and young adults differed in the rate of errors they committed when the material were 

negatively charged. More specifically, results show that the late adolescent group made more 

reality-monitoring errors than young adults for negatively charged word-items. Indeed, 
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neuroimaging data suggest that although the prefrontal cerebral networks that sustain reality-

monitoring are already in place prior to adolescence, their functional specialization and 

accuracy may be further elaborated during adolescent development (Lagioia et al., 2011). This 

is interesting given that the developmental elaboration of the prefrontal networks implicated in 

reality monitoring during adolescence coincides with ongoing functional maturation in the 

prefrontal cortex as it pertains to its activity in the regulation of negative emotions  (Young et 

al., 2019; Ahmed et al., 2015). Thus, one possibility is that when adolescents undertake reality-

monitoring judgments for material that evoke negative emotional arousal, the neural demands 

imposed on the prefrontal cortex may exceed its functional maturation, leading to disruptions 

in reality-monitoring performance. Importantly though, in contrast to late adolescents, no 

differences were found in reality monitoring-performance for negatively charged items 

between the early adolescent and young adult groups. One possibility is that the  initiation of 

various emotional challenges specifically during late adolescence, such as the initiation and 

increasing importance of peer and romantic relationships, reduced dependence on family 

support, and new academic pressures (Casey et al., 2010), may lead to heightened emotional 

reactivity towards negative material, thus contributing to disruptions in reality-monitoring 

performance.  

 Furthermore, although no main effects of age or reality-monitoring error type 

(externalizing vs internalizing) were found, a significant interaction effect emerged between 

age-group and reality-monitoring error type. More specifically, the current study provides 

original data suggesting that late adolescents exhibited a greater rate of externalizing 

misattributions (confusing word items the participant generated for words generated by the 

experimenter) than young adults and this was particularly pronounced for negatively charged 

items. This finding may have clinical relevance, given that in contrast to young adults, the late 

adolescent group in the current study displayed a pattern of reality-monitoring errors (i.e. 
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externalizing misattributions for negative material) that has also been identified among patients 

suffering with schizophrenia and hallucination-prone adults. On the basis of the current data,  

it appears that a certain degree of externalizing reality-monitoring confusions for negative 

material during late adolescence represents a normal aspect of human variation, which 

attenuates in young adulthood. This tentatively suggests that the pattern of externalizing 

reality-monitoring misattributions often observed in clinical and non-clinical adult populations 

experiencing hallucinatory-phenomena may reflect the developmental breakdown of 

neurobiological and psychological processes normally responsible to sustain the normative 

elaboration of reality-monitoring from late adolescence towards young adulthood. Thus, from 

an early prevention standpoint, the period between late adolescence and early adulthood may 

constitute a key developmental window to psychotherapeutically support young people at 

increased risk for psychosis sustain resilience against the development of maladaptive reality-

monitoring patterns. For instance, psychotherapeutic treatments that focus on helping young 

people regulate their emotional reactivity may also support their capacity to undertake accurate 

reality-monitoring judgements, thus attenuating the risk for the emergence of clinical 

manifestations in adulthood. 

 Finally it must be noted that the early adolescent group in this study exhibited a higher 

rate of externalizing errors for positive material (confusing self-generated word items for words 

generated by the experimenter) compared to the young adult group. This finding suggests that 

the maturation of the processes sustaining the capacity to monitor the source of positive 

material continues from early adolescence to young adulthood. Interestingly, an externalizing 

attribution for self-generated positive material has previously been associated with symptoms 

of depression  (Kinderman and Bentall, 1997). Thus, it is possible the normative elaboration 

of reality-monitoring processes for positive material during adolescence may confer increased 

resilience against clinical depression in adulthood. 
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4.4.2 Associations between reality-monitoring errors and schizotypal trait dimensions 

The present analyses suggest that neither the total rate of reality-monitoring errors, nor the rate 

of externalizing reality-monitoring errors were associated with the cognitive-perceptual of 

schizotypy in adolescence. Furthermore, the total rare of reality-monitoring errors was not 

associated with either the interpersonal or the disorganization dimensions of schizotypy. 

 The lack of associations between positive schizotypy and reality-monitoring was 

unexpected. Most studies that have examined reality-monitoring for speech in relation to 

schizotypy, albeit in adult samples, have reported links with positive manifestations (Morrison 

and Haddock, 1997; Larøi et al., 2004). It must be noted however, that contrary to the current 

study, previous studies have not used correlational designs to test the associations between 

reality-monitoring and schizotypal traits. Rather these have reported between-group 

differences in reality-monitoring performance when comparing those with high scores on 

measures of positive schizotypy and hallucination-proneness to those with low scores on these 

measures. Therefore, one possibility is that the link between reality-monitoring and positive 

schizotypal manifestations can be only observable among individuals that are further along the 

continuum of psychosis expression. Indeed, the current sample of adolescents and young adults 

exhibited relatively low scores on the positive dimension of schizotpy. Interestingly, the only 

study to date that has examined the capacity to differentiate between self- and other-generated 

material in a CHR sample also did not report associations between reality-monitoring errors 

and specific symptom dimensions (Johns et al., 2010). Thus, another possibility is that reality-

monitoring tasks are not sensitive enough to capture associations between reality-monitoring 

errors and different symptom dimensions when these are assessed using correlational designs 

. 
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 The results of the current study also contrast those of the second study of the current 

thesis that reported links between the interpersonal dimension of schizotypy and total rate of 

self-monitoring errors for speech (confusions between silently and overtly read words) in a 

sample of community adolescents (Salaminios et al., 2020b). On the one hand this is surprising 

given that both reality-monitoring (discriminating between self-generated and externally 

produced evens) and self-monitoring (discriminating between covert/imagined and 

overt/enacted events) rely on the capacity distinguish internally-generated from perceptually-

based information (Docherty, 2012). On the other hand, both behavioural and neuroimaging 

data suggest that although interrelated, reality-monitoring and self-monitoring represent 

separate processes (Stephane, 2019) and the former appears to be relatively easier than the 

latter (Lagioia et al, 2011; Folley et al., 1983). Therefore, as mentioned above,  in contrast to 

self-monitoring tasks, reality-monitoring paradigms may only capture associations with 

schizotypal manifestations among those who score at the higher end on measures of schizotypy 

and are considered to be further along the continuum of psychosis expression.  

 

4.4.3.  Limitations and conclusions 

The results of the current study should be interpreted in light of certain limitations. First, the 

data were derived from a relatively small sample and no prior power analyses were conducted 

to determine the sample size needed to detect significant effects. Thus, it remains possible that 

further associations between schizotypal personality traits and reality-monitoring errors could 

have emerged with a larger sample. It must be noted however that to further explore whether 

the results of the correlation analyses represented true effects as opposed to non-conclusive 

findings and to reduce the probability of type II errors, Bayesian statistics were obtained and 

these provided support in favour of the study’s findings. Nonetheless, future studies should test 

the results of the current study with larger samples. Second, the analyses performed were cross-
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sectional, and longitudinal investigations are needed to examine causal associations between 

schizotypy and reality-monitoring. Third, it must be noted that the mixed ANOVAs performed 

to statistically analyse the effects of the two within-subject factors (i.e. reality-monitoring error 

type and item valence type) on reality-monitoring performance did not account for individual 

differences between the participants included in the sample. Therefore, the current study could 

have benefited by utilizing multilevel modelling statistical approaches to incorporate subject-

related random effects to the within-subjects effects, thus account for individual differences in 

participant’s recognition and self-monitoring performance under the different experimental 

conditions. Furthermore, it must be noted that in the current study the different SPQ dimensions 

correlated quite highly with each other. Given the clinical focus of its items, it is possible that 

in the current sample the SPQ may have tapped into overlapping aspects of schizotypal trait 

expression that cut across its different dimensions (e.g. the level of subjective distress) rather 

than capturing the unique characteristics of the different dimensions.  

 Importantly, a number of limitations pertaining to the experimental task selected to test 

reality-monitoring also need to be highlighted. First, the word items presented by the 

experimenter may have differed in terms of the semantic and associative memory consequences 

they generated both within and between different participants and these may have confounded 

performance in the reality-monitoring test. For instance the presentation of the neutral word 

“orange” by the experimenter may have activated a number of sensorimotor traces (e.g. the 

taste of an orange, the act of peeling of an orange, etc.), thus potentially confounding 

participants’ performance when distinguishing in memory on whether it was generated by 

themselves of the experimenter. In contrast, the presentation of the neural word “cravete” 

(meaning “necktie”) by the experimenter may not have activated strong sensorimotor cues to  

participants that have never put on a necktie before, thus potentially supporting its 

identification as other-produced during the reality-monitoring test. In addition, when 
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generating their own words, participants were free to respond to experimenter-produced items 

with any word of their choice and no restrictions were imposed on the selection of these, thus 

a number of confounding factors pertaining to the level of processing involved (e.g. semantic 

processing), as well as the strategies used to generate and memorise self-produced items may 

have affected reality-monitoring performance. For instance, a participant who is presented with 

the neutral word “necktie” by the experimenter and is used to wearing striped neckties may 

generate the word “stripe”. Given the personal relevance of the word “stripe” and the 

associative strategy involved in its generation the participant may be more likely to accurately 

identify its source as self-generated rather than other-produced in the reality-monitoring test. 

Interestingly, previous research indicates that the semantic processing of word items may play 

a part in the association between externalizing source-monitoring misattributions and 

hallucination-like experiences (Sugimori et al., 2011). However, the current study did not 

address the level of processing engaged either during the presentation of experimenter-

produced words or during the generation of new words by participants. 

 Despite these limitations, this study is the first to directly examine reality-monitoring 

for speech in typically-developing adolescents and the nature of its associations with 

personality traits pertaining to schizotypy. The present analyses highlight the importance of 

emotional valence on the level of reality-monitoring confusions across adolescence and young 

adulthood, as well as the effects of age on reality-monitoring patterns for emotionally charged 

material. From an early prevention and intervention standpoint, current findings suggest that 

late adolescence may represent a critical developmental window to support the elaboration of 

reality-monitoring processes for negatively charged material in order to attenuate psychosis 

risk in adulthood. 
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Chapter 5  

Prospective effects of schizotypal trait expression and self-monitoring during 

adolescence on ToM Performance at five-year follow-up 
 

5.1.1. Introduction 

As discussed in section 1.5.1 Theory of mind (ToM) – the capacity to make inferences about 

other people’s mental states, such as beliefs, feelings and intentions (Premack and Woodruff, 

1978) - represents an integral part of a constellation of mentalizing functions considered to be 

impaired in schizophrenia (Brüne, 2005; Harrington et al., 2005; Sprong et al., 2007). Given 

that a number of core psychotic experiences, such as delusions and hallucinations, explicitly 

entail the misunderstanding of other people’s intentions, a large body of empirical research has 

investigated ToM in individuals suffering with schizophrenia. Indeed, meta-analytic 

investigations have shown that disruptions in the capacity to understand the inner states 

underpinning others’ behaviours are consistently present among people with long-standing 

psychotic experiences (Brüne, 2005), as well and in those presenting with first episode 

psychosis (FEP) (Bora and Pantelis, 2013). Furthermore, evidence suggest that impaired ToM 

is linked to the level of psychotic symptomatology in those suffering with the illness (Frith, 

2004).  

 Interestingly, studies exploring the associations between specific symptom sub-groups 

and ToM have generated inconsistent results. For instance, a number of studies have found that 

poor performance in ToM is primarily associated with negative symptomatology (Corcoran 

and Frith, 2003; Corcoran et al., 1995; Weijers et al., 2018), while others have reported 

associations with positive (Sarfati et al., 2000; Frith and Corcoran, 1996; Versmissen et al., 

2008) and disorganization symptoms (Sarfati et al., 1999; Mazza et al., 2001). One potential 

reason that can account for the observed divergence in findings pertains to methodological 
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differences in the measurement of ToM across different studies. For example, some studies 

have focused on false belief understanding by using either first- (i.e. understanding what one 

is thinking of feeling) or second-order ToM tasks (understanding what another person thinks 

or feels about what a third person in thinking or feeling), while others have focused on the 

assessment of irony and metaphor perception. In a similar vein, some studies tend to use tasks 

in which social interactions are presented to participants pictorially (i.e. in the form of cartoon 

strips), while others utilise task-based measures that involve the verbal or written presentation 

of social scenarios (Brüne, 2005).  

 Furthermore, although ToM is a complex and multifaceted process that involves the 

attribution of both thoughts and feelings in others (Shamay-Tsoory et al., 2007), the majority 

of experimental tasks used in patient samples tend to only measure singular components of 

ToM (Sharp et al., 2011), thus do not distinguish between inferences made for cognitive and 

affective states (Montag et al., 2011). For instance, false belief tasks tend to assess participants’ 

reasoning understanding of differences between the speaker’s and listener’s knowledge about 

beliefs. Conversely, ToM tasks that assess the understanding of irony and faux-pas also require 

an empathic consideration of emotional states in others. This is important, given that the limited 

number of studies that have used experimental tasks that concurrently assess and distinguish 

between affective and cognitive ToM dimensions suggest that the former is associated with 

both positive and negative psychotic symptoms, while the latter appears to relate primarily to 

positive symptoms (Shamay-Tsoory et al., 2007; Montag et al., 2011).  

 Overall, variations in the methodological approaches adopted in the measurement of 

ToM in psychosis are likely to yield differential associations with different symptom 

dimensions. Nonetheless, ToM performance, across a variety of measures, has been 

consistently shown to be impaired in people suffering with schizophrenia and appears to relate 

to the clinical manifestations of the illness.  



 186 

 Critically, ToM difficulties are shown to already be present during the early stages of 

emerging psychosis, among help-seeking individuals that are at clinical high-risk for psychosis 

(CHR), prior to transition to transition to the first diagnosable episode of the illness (Chung et 

al., 2008). Furthermore, data from prospective research suggest that although ToM difficulties 

in CHR samples may not represent consistent “predictors” of transition to clinical psychosis, 

they do confer increased vulnerability for the illness among those who are at increased risk 

(Kim et al., 2011; Piskulic et al., 2016; Debbané, Salaminios, et al., 2016). While contemporary 

research has examined ToM difficulties during the later stages of psychosis-vulnerability (i.e. 

in the prodromal stages of the illness), there remains a need to investigate these among non-

clinical individuals who report schizotypal trait manifestations, prior to the development of 

clinically-relevant symptoms. This is important given that poor ToM among individuals who 

already exhibit clinical or attenuated manifestations of psychosis (i.e. patients suffering with 

schizophrenia and CHR samples) has consistently been associated with poor clinical and 

functional outcomes that often remain stable following psychotherapeutic and pharmacological 

treatment (Armando, Hustebaut and Debbané, 2019). Understanding the links between 

schizotypal traits and ToM can therefore support the implementation of preventative 

interventions targeting mentalizing abilities to attenuate psychosis vulnerability and promote 

better functional outcomes among those who are at trait risk for the illness.  

 A relatively small amount of cross-sectional research has examined the associations 

between performance in basic ToM skills and schizotypal trait dimensions in non-clinical 

samples. Studies in adult samples have reported that high scores on the cognitive-perceptual 

dimension are associated with reduced ToM scores (Langdon & Coltheart, 1999; Pickup, 

2006). In line with these findings, the only study to date that tested the relationship between 

ToM performance and schizotypal dimensions in a non-clinical adolescent sample also 

reported an inverse association with the cognitive-perceptual dimension of schizotypy 
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(Barragan et al., 2011). Overall, ToM research in both adult and adolescent samples from the 

community indicate that impairments in the capacity to make accurate inferences about other 

people’s mental states relate primarily to cognitive-perceptual manifestations of schizotypy, 

such as hallucination and delusion-like phenomena (Pickup, 2006). It must be noted however 

that the schizotypy research described above has only tested basic ToM abilities by using tasks 

that were predominantly developed for children (thus may yield ceiling effects). Furthermore, 

these involve either pictorially- or verbally-presented social situations that do not approximate 

the demands of real-life social situations. At present, no study has investigated the associations 

between schizotypy and ToM by using age-appropriate tasks with high ecological validity that 

can adequately address the complex nature of ToM inferences. 

 Furthermore, despite findings from cross-sectional studies, the nature of the 

relationship linking the expression of schizotypal personality traits to the development of ToM 

remains unclear. Developmentally, the maturation and elaboration of ToM progressively 

continues throughout adolescence, into early adulthood (Choudhury et al., 2006; Dumontheil 

et al., 2010; Vetter et al., 2013). This is important because schizotypal trait manifestations 

commonly emerge prior to adulthood, during adolescent development (Gooding et al., 2005). 

As such, cognitive and interpersonal aberrations arising in the context of schizotypal trait 

expression during adolescence may disrupt the normative development of ToM, impair the 

capacity for mental state understanding and further increase the risk for clinical psychosis 

(Debbané & Barrantes-Vidal, 2014). Indeed, recent evidence indicate that young people who 

display attenuated psychotic manifestations demonstrate reduced trajectories for common age-

related improvements in ToM compared to healthy controls (Davidson et al., 2018). Similarly, 

the expression of negative schizotypy may in itself impact on the opportunity to establish and 

maintain close interpersonal relationships with others, which normally sustain the 

developmental elaboration of ToM (Armando, Hustebaut and Debbané, 2019; Salaminios and 



 188 

Debbané, 2021). This is in line with the results from study 1 of the current thesis (Chapter 2) 

which showed that the expression of schizotypal manifestations that impede interpersonal 

communication within social situations (i.e. social anxiety and disorganized speech) are cross-

sectionally linked to self-reported mentalizing difficulties during adolescence (Salaminios et 

al., 2020a). In a similar vein, data from a retrospective study have found associations between 

diminished mentalizing capacities in adolescence and reports of social anxiety in childhood 

(Ballespí et al., 2018).   

 Notwithstanding evidence from cross-sectional and retrospective studies, there is 

currently a paucity of research examining prospective associations between schizotypy and 

ToM during the critical developmental window spanning from adolescence to early adulthood. 

Understanding the nature of prospective associations linking schizotypal trait manifestations 

to ToM dysfunction can have important clinical implications for the application of early 

prevention treatments during the premorbid stages of psychosis expression, prior to the 

development of clinical symptoms.  

 It has previously been proposed that ToM difficulties in psychosis may be explained by 

multiple underlying mechanisms and these may also characterise the symptomatic expression 

of the illness (Frith, 2004). According to Frith (2004), patients who exhibit predominantly 

negative symptoms and disorganized thinking, experience a deficit in the representational 

abilities necessary to attribute mental states, thus display a hypomentalizing pattern 

characterised by reduced use of inner mental states to understand others’ behaviours. 

Conversely, patients who primarily exhibit positive symptoms, such as paranoid delusions or 

delusions of reference, may possess the basic representational abilities needed to understand 

mental states, but tend to apply these in a maladaptive way by overattributing intentional 

mental states to others in the absence of observable data to support their inferences (Frith, 
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2004). This latter pattern has been referred to in the literature as “hypermentalizing” (Sharp et 

al., 2011) or “hyper-ToM” (Clemmensen et al., 2014). 

 Interestingly, most ToM tasks only use dichotomous (“right/wrong”) response formats 

and are reliant on linear scales of overall accuracy (Montag et al., 2011; Poznyak et al., 2019), 

thus may not be sensitive enough to capture hypermentalizing misattributions. Furthermore, 

traditional ToM tasks present participants with artificial experimental environments that only 

assess singular ToM modalities, thus are limited in their ability to assess the complexity of 

ToM as it unfolds within every day social interactions (Montag et al., 2011).  

 Critically however, the small number of studies that have utilized task-based measures 

specifically geared to distinguish between hypomentalizing and hypermentalizing errors in 

ToM have found associations between positive symptoms and the over-attribution of intentions 

in others among both chronic psychosis (Montag et al., 2011) and first episode sufferers 

(Bliksted et al., 2019). In line with studies in clinical samples, research among non-clinical 

adults has shown that individuals reporting high scores on measures of positive schizotypy and 

delusion proneness exhibit higher rates of hypermentalizing ToM attributions compared to 

those with low scores on these measures (Fyfe et al., 2008). Furthermore, it has been shown 

that children who display a hypermentalizing ToM pattern are significantly more likely to 

report a history of psychotic-like experiences than non-hypermentalizing children and this 

effect is particularly pronounced for experiences of paranoid/persecutory ideation 

(Clemmensen et al., 2014). In addition, when compared with other risk factors, such as family 

illness, concurrent psychiatric diagnoses, involvement in bullying, gender and socio-economic 

changes, hypermentalizing has been found to be the only factor that independently accounted 

for a history of psychotic-like experiences in samples of children from the community 

(Clemmensen et al., 2016). 
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 Together studies in non-clinical child and adult samples suggest that trait-risk for 

psychosis is associated to hypermentalizing misattributions and the relationship between the 

two emerges early in development. Given the comprehensive evidence linking psychosis-risk 

to aberrant ToM, it is important to prospectively investigate the effects of schizotypal trait 

dimensions on different forms of ToM dysfunction (hypomentalizing vs hypermentalizing) 

during the critical period of adolescent development. To date, the majority of ToM research in 

non-clinical subjects has focused solely on cognitive-perceptual manifestations, which are not 

as enduring as interpersonal and disorganization features of schizotpy. While studies in child 

samples have reported that hypermentalizing is associated with psychotic-like experiences, 

such as delusional ideation and hallucinatory phenomena (Clemmensen et al., 2014), it remains 

unknown whether the early expression of interpersonal and disorganization features of 

schizotpy, which are known to confer increased risk for clinical psychosis, also relates to the 

tendency to make hypermentalizing inferences. Understanding how the early expression of 

schizotypal trait dimensions during adolescence prospectively relates to specific types of ToM 

dysfunction may further inform the application of targeted early prevention treatments aiming 

to sustain mentalizing functioning among young people who are at increased risk.  

 Another relatively unexplored area of empirical interest involves the potential links 

between processes that sustain the awareness of the self and others. As discussed in chapter 1, 

contemporary research suggests that disruptions in thinking abilities pertaining to the 

understanding of the self (i.e. self-monitoring) and others (i.e. ToM) are both present in 

schizophrenia and independently contribute to the developmental unfolding of the illness 

during its premorbid and prodromal stages (Brent and Fonagy, 2014). A key question raised 

by these findings pertains to whether the observed overlap between impairments in self-

monitoring and ToM among people suffering with schizophrenia and high-risk individuals is 
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indicative a more fundamental disturbance in the recognition of the boundaries between 

internal and external reality (Murphy et al., 2010). 

 Indeed, most theoretical accounts seeking to explain the clinical manifestations of 

psychosis implicitly or explicitly articulate links between self-monitoring and ToM. For 

example, it has been proposed that auditory hallucinations and delusions of alien control are 

underpinned by difficulties in monitoring the origin of one’s own self-generated inner speech 

and physical actions, which are instead attributed to an external agents (Allen et al., 2007; 

Blakemore et al., 2003). Inherent in these conceptualizations is the idea that the externalizing 

misattribution of one’s own self-generated mental events may also lead to a distorted 

perception and interpretation of the external agent’s mental states. For instance, if a malevolent 

inner voice is experienced as externally-perceived and attributed to external agents, it is likely 

that their intentions will also be subjectively perceived as threatening and persecutory (i.e. 

hypermentalizing). In a similar vein, misattributing something one said to another person as 

something that one only imagined saying (i.e. internalizing self-monitoring misattribution), 

may prevent them from forming an accurate mental representation of the other person’s 

behavioural response (i.e. hypomentalizing).  

 The conceptual link between self-monitoring and ToM has been empirically supported 

by behavioural data. For example, Fisher et al. (2008), examined the relationship between 

performance in a self-monitoring task (assessing the capacity to differentiate between self-

generated and externally-perceived word items) and ToM in a sample of schizophrenia patients 

(n = 91) and a group of healthy controls (n = 30). In both groups, self-monitoring confusions 

were significantly and negatively correlated with scores across different measures of ToM 

performance. In line with behavioural findings, neuroimaging research has consistently 

reported shared neural underpinnings between the two processes (Murphy et al., 2010). More 

specifically, functional magnetic resonance imaging (fMRI) data from samples of healthy 
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adults show relative activation in the medial prefrontal cortex (mPFC) during a wide range of 

ToM processes (Brunet-Gouet and Decety, 2006), as well as during self-referential cognitive 

processing, including self-monitoring (Vinogradov et al., 2006; Simons et al., 2006; Murphy 

et al., 2010).  

 While behavioural and neuroimaging data support the link between self-monitoring and 

ToM, developmental research suggests that the two may follow different developmental 

trajectories from childhood to early adulthood. More specifically, while the elaboration of ToM 

is shown to continue throughout adolescence and into early adulthood (Dumontheil et al., 

2010), self-monitoring appears to be established prior to adolescence, during childhood 

development (Sussman, 2001; Salaminios et al., 2020b). Therefore, given their neural and 

behavioural overlap, one interesting possibility is that self-monitoring difficulties in 

adolescence may be prospectively predictive of ToM dysfunction further along development. 

This would be in line with contemporary clinical models of psychosis development suggesting 

that impairments in self-referential processing during the premorbid period of psychosis 

expression, particularly in the context of high psychometric schizotypy, may contribute to the 

abnormal explanations of social experience commonly observed during the prodromal and 

clinical stages of the illness (Brent and Fonagy, 2014; Debbané, Salaminios et al., 2016).  

 However, no study to date has examined the prospective effects of self-monitoring 

difficulties or their interactions with schizotypal trait dimensions on ToM dysfunction. 

Furthermore, despite evidence suggesting cross-sectional associations between self-monitoring 

and ToM performance, it remains unclear whether specific types of self-monitoring 

misattributions (i.e. externalizing vs. internalizing) relate to different forms of ToM 

dysfunction (hypermentalizing vs. hypomentalizing).  

 The present study will examine ToM performance in a sample of community 

adolescents and young adults using the Movie for the Assessment of Social Cognition (MASC, 
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Dziobek et al., 2006) – an ecologically valid and sensitive video-based task that offers the 

unique advantage of independently assessing the use of aberrant ToM strategies, such as 

hypermentalizing and hypomentalizing, for both cognitive and affective mental state 

inferences. The main aims of the study are to test the effects of schizotypal trait dimensions, 

self-monitoring difficulties and their interactions assessed during adolescence, on ToM 

performance measured at 5-year-follow-up. To test these effects, all adolescent subjects that 

participated in study 2 of the current thesis and had completed assessments of schizotypal traits 

and self-monitoring were re-contacted and invited to complete the MASC after a 5-year 

interval following their participation in study 2. Due to practical considerations and to reduce 

participant attrition, schizotypal traits and self-monitoring performance were not assessed at 

follow-up. Furthermore, it must be noted that participants did not complete the MASC at 

baseline. As such the current study did not assess how changes in schizotypal trait expression 

and self-monitoring performance over time account for developmental changes in ToM. 

Rather, the current study only assessed whether self-reported schizotypal traits and self-

monitoring performance assessed during adolescence relate to ToM scores measured 5 years 

later.     

 Previous research has reported that non-clinical children and adults scoring high on 

measures of psychotic-like experiences and delusion proneness exhibit hypermentalizing ToM 

errors when making inferences about other people’s thoughts and intentions (Fyfe et al., 2008; 

Clemmensen et al., 2014). Thus, it is hypothesised that higher scores on the cognitive-

perceptual dimension of schizotypy in adolescence will prospectively relate to increased 

hypermentalizing errors for cognitions. Because the majority of ToM studies in non-clinical 

populations have focused on cognitive-perceptual manifestations and no study to date has 

prospectively examined the relationship between schizotypal dimensions and ToM in 

adolescence, the current study will also explore whether higher scores in the interpersonal and 
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disorganization dimensions of schizotypy, will prospectively relate to ToM performance for 

cognitions and affects. More specifically, in accordance with data from clinical samples 

(Corcoran and Frith, 2003; Corcoran et al., 1995, Montag et al., 2011), and on the basis of 

findings from study 1 of the current thesis (Salaminios et al., 2020a), it is expected that the 

interpersonal and disorganization dimensions of schizotypy will prospectively relate to ToM 

errors for mental state inferences involving both cognitions and affects.  

 Regarding the investigation of prospective associations between processes that sustain 

self- and other-awareness, the current study seeks to explore whether difficulties in cognitive 

abilities pertaining to self-monitoring during adolescence will prospectively relate to specific 

types of ToM dysfunction 5 years later. Following previous cross-sectional data linking self-

monitoring to ToM (Fisher et al., 2008), it is hypothesised that the rate of externalizing self-

monitoring misattributions (i.e. confusing imagined mental events as real) will prospectively 

account for the rate of hypermentalizing errors for cognitions. Furthermore, it is hypothesised 

that the rate of internalizing self-monitoring (i.e. confusing real events as imagined) will 

prospectively account for the rate of hypomentalizing errors for cognitions. 

 Finally, the current study aims to provide a preliminary examination on whether trait 

risk for psychosis and self-monitoring difficulties interact during adolescence to prospectively 

account for ToM difficulties in terms of hypermentalizing and hypomentalizing errors for 

cognitions and affects. Given clinical conceptualizations of psychosis development (Brent and 

Fonagy, 2014; Debbané, Salaminios et al., 2016) and findings from previous studies suggesting 

that both schizotypal trait expression and self-monitoring difficulties relate to ToM 

performance (Fisher et al., 2008; Pickup; 2006), it is expected that high scores on schizotypal 

dimensions will account for increased hypermentalizing and hypomentalizing ToM scores at 

high levels of self-monitoring errors. 
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5.2. Methods 

5.2.1. Participants and procedure 

All subjects that participated in study 2 of the current thesis (see chapter 3, Salaminios et al., 

2020b) and had completed assessments of schizotypy and self-monitoring were re-contacted 

and invited to complete an assessment of ToM abilities after a 5-year interval following the 

original testing. No prior power calculations were performed to determine sample size. The 

original sample from study 2 included 121 young people (12-18 years of age) who were 

recruited through written advertisements in public schools in the city of Geneva, Switzerland, 

were fluent in French and had a score of 7 or above in the Block Design subtest of the Wechsler 

Intelligence Scale (Wechsler, 1955).  

 From these, fifty-seven (n = 57) agreed to take part in the follow-up assessment, while 

sixty-four (n = 64) either declined participation or did not respond to the invitation. Participants 

that completed the follow-up assessment more than 5 years after the initial assessment were 

excluded from the final analyses (n = 7). The final sample consisted of 50 community 

adolescents and young adults (24 females, 26 males). None of the participants suffered from 

past/present psychiatric, neurological or neurogenetic disorders at the time of testing. Written 

informed consent was obtained from all participants and legal guardians of those under 18 

years of age. Ethical approval for the study was granted by the Swiss Ethics Committee on 

research involving humans (number: 2018-00251). 

 Scores on a self-report measure of schizotypal trait dimensions and on a self-monitoring 

task, assessed as part of study 2 of the thesis, were used as the baseline (T1) data for the current 

study (Mage at T1 = 15.20; SD = 1.76; range = 12.01-17.95). At the second assessment (T2), 

which took place after a 5-year interval from initial testing (Minterval = 5.01; SD = 0.11), 

participants were asked to complete a video-based task assessing the capacity to make 

inferences about other people’s mental states (Mage at T2 = 20.21; SD = 1.75; range 17.01-23.10). 
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It must be noted that because of practical considerations and to reduce participant attrition, 

subjects were not asked to complete assessment of schizotypy and self-monitoring at follow-

up. Furthermore, participants did not complete the MASC at baseline. As such, the measures 

administered differed between baseline and follow-up.   

 

5.2.2. Measures 

5.2.2.1. Baseline (T1) measures 

The Schizotypal Personality Questionnaire (SPQ, French version, (Dumas et al., 2000) was 

used at T1 to measure schizotypal traits, yielding three dimension scores and nine subscale 

scores: cognitive–perceptual (unusual perceptual experiences, ideas of reference, 

suspiciousness, odd beliefs or magical thinking), interpersonal (social anxiety, constricted 

affect, lack of close friends), and disorganization (odd speech, odd behaviour). The SPQ has 

been validated for French-speaking adolescents (Badoud et al., 2011).  

 Self-monitoring at T1 was investigated using a speech-monitoring task (Debbané et al., 

2010) consisting of two parts: a reading procedure, followed by a recognition and self-

monitoring test. In the first phase participants were required to read, either aloud or silently, a 

series of common words (low cognitive effort) or non-words (high cognitive effort) presented 

on a computer screen. 

 During the reading procedure, six blocks (three silent, three aloud) of eight items (four 

words, four non-words) were randomly presented. Each condition contained 12 items, for a 

total of 48 items (12 word/overt items, 12 non-word/overt items, 12 words/silent items and 12 

non-word/silent items). After a 15-minute filler task, a recognition sheet was handed out, 

containing 72 items (48 original items,12 new word and 12 new non-word items). In the test 

phase, participants had to indicate if each item from the list appeared in the first part of the task 

and attribute recognized items to a reading condition, silent or aloud (self-monitoring test). The 
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task yields two types of self-monitoring errors: externalizing errors (attributing silently-read 

items as overtly-read), and internalizing errors (attributing overtly-read items as silently-read). 

The percentage of externalizing misattributions was calculated by dividing the total 

score for items read silently but identified as read aloud in the monitoring test, out of the total 

number of correctly recognized silent items. The percentage of internalizing misattributions 

was calculated by dividing the total score of items read overtly but identified as read silently 

in the monitoring test, out of the total number of correctly recognized overt items. 

 

5.2.2.2. Follow-up (T2) measures 

The Movie for the Assessment of Social Cognition (MASC; Dziobek et al., 2006) is a 

computerized video-based task for the assessment of ToM inferences that approximate the 

demands of everyday life. The task adopts traditional ToM constructs, such as first and second-

order false belief, faux pas, metaphor and sarcasm for both visual and auditory input and 

operationalizes these through a short movie approximating real-life everyday interactions. The 

current study employed the French version of the task during the follow-up assessment. 

 Participants were asked to watch a 15-min movie featuring four characters interacting 

during a dinner party. The movie plot involves the interaction of these characters getting 

together for an evening of cooking, dining, and playing a board game. Each character 

encounters different situations throughout the course of the film that elicit emotions and mental 

states such as anger, affection, appreciation, jealousy, fear, ambition, embracement and disgust. 

The relationships between the different characters vary in terms of intimacy (i.e. friends or 

strangers), thus providing different social reference systems on which mental state inferences 

have to be made.  

 The movie stops at different moments during the plot and participants are asked a 

multiple choice question about the characters' mental states during the interaction (i.e. what the 
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characters are feeling or thinking at the very moment the film is stopped). The questions mostly 

refer to complex mental states and allow the identification of subtle mentalizing difficulties. 

Questions and multiple-choice options are read aloud by the experimenter and silently by the 

participant. The task comprises of 45 multiple choice test questions, resulting in a maximum 

total score of 45. The task further provides scores for the following mental state modalities: (1) 

cognitions (e.g. attribution of thoughts and intentions; e.g. “Why did Anna say that?”, “What 

is Ben thinking?”; 27 items) and (2) emotions (e.g. attribution of anger and guilt; e.g. “What is 

Mary feeling?”; 18 items). In addition, 6 control questions requiring non-social inferences are 

asked to control for correct understanding of the task (see appendix 6 & 7 for task instructions 

and examples).  

 For each question, four answer options are provided, each option characteristic of a 

particular mentalizing pattern: (a) Correct mentalizing, referring to balanced inference of 

others' mental states; (b) Hypermentalizing, indicating an excessive allocation of mental states 

in others; (c) Hypomentalizing, referring to reduced attribution of others’ mental states; and 

(d) Lack of mentalizing, representing a complete absence of mentalizing. For the purposes of 

the current study, MASC error scores for cognitions and emotions were analysed separately in 

terms of the number of Hypermentalizing and Hypomentalizing errors.  

 

5.2.3. Statistical analyses 

5.2.3.1. Preliminary analyses 

The main statistical analyses were performed in SPSS version 24. Prior to testing the main 

study hypotheses, preliminary analyses were run to determine means, standard deviations and 

ranges for the main study variables. In order to examine whether the results of the current study 

were significantly affected by the rate of participant attrition at follow-up, Mann-Whitney U 

and independent samples T-tests were run to respectively examine baseline differences in SPQ 
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and self-monitoring scores between participants that were included in the main analyses (n = 

50) and those that were lost to follow-up (n = 64).  

 Next, Spearman’s correlation coefficients were calculated to examine baseline cross-

sectional associations between SPQ scales and self-monitoring error scores (externalizing and 

internalizing) at T1.  

 Given that recent findings have shown that age and gender are cross-sectionally 

associated with ToM performance (Poznyak et al., 2019), their bivariate relations with MASC 

scores at T2 were also assessed to determine whether they represent confounding factors 

needing to be accounted for in the main analyses. Spearman’s correlations coefficients were 

used to assess the relationship between age at T2 and MASC hypermentalizing and 

hypomentalizing errors for cognitions and emotions. Furthermore, Mann-Whitney U tests were 

used to examine differences between male and female participants on hypermentalizing and 

hypomentalizing inferences for cognitions and emotions as measured by the MASC.  

 

 

5.2.3.2. Main Analyses 

Hierarchical linear regression models were computed to examine the predictive value of SPQ 

subscales (cognitive-perceptual, interpersonal, disorganized), self-monitoring error scores 

(externalizing and internalizing) and their interactions at T1 (independent variables), on MASC 

hypermentalizing and hypomentalizing scores for cognitions and emotions at T2 (dependent 

variables). In each case, a regression analysis was computed with SPQ scales entered at the 

first step (indicating their unique contribution); and externalizing and internalizing self-

monitoring errors entered at the second step (revealing their effects over-and-above the SPQ 

scales). The interactions between SPQ scales and the two separate types of self-monitoring 

errors (SPQ cognitive-perceptual × externalizing errors; SPQ interpersonal × externalizing 
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errors; SPQ disorganised × externalizing errors; SPQ cognitive-perceptual × internalizing 

errors; SPQ interpersonal × internalizing errors; SPQ disorganised × internalizing errors) were 

entered at the third step to examine their contribution over and above the main effects.  

5.2.3.3. Bayesian analyses of regression 

In order to test the results of the main analyses exploring the effects of SPQ scales and self-

monitoring errors at T1 on MASC performance at T2, JASP version 0.9.2 was used to obtain 

simple Bayesian statistics of the regression models ran (Van den Bergh et al., 2021;). In 

contrast to standard hypothesis testing based on P values, Bayesian statistics offer a direct 

measure of the strength of the evidence both in favour and against the study hypotheses, thus 

supporting the interpretation of results. More specifically, rather than basing inferences on a 

single model, Bayesian regression analysis retains all possible models for inference and 

quantifies the importance of individual predictors by providing a Bayes factor (BFinclusion), 

which signals the factor by which the prior probabilities of including a predictor in a model 

(calculated by dividing the number of models that contain the predictor from the number of all 

possible models) increase or decrease after observing the data (i.e. after averaging the 

predictive odds in favour of the models that contain the individual predictor). BFinclusion values 

below 1.00 show the factor by which the data have decreased the prior odds for including a 

predictor in a model, while values above 1.00 show the factor by which the prior odds for 

including a predictor in a model have increased based on the data. 

5.3. Results 

5.3.1. Descriptive results 

Table 5.1. presents the descriptive results for the major variables included in the analyses. No 

significant differences were identified between those that completed the follow-up assessment 

and those that were lost to follow-up in terms of  the cognitive-perceptual (U = 1630.50; p = 

0.20); interpersonal (U = 1877.0; p = 0.98); and disorganized (U = 1391.50; p = 0.08) scales 
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of the SPQ, or in terms of externalizing (t = -1. 53, p = 0.22) and internalizing (t = -2.15, p = 

0.97) self-monitoring errors at T1.  

 

 
Table 5.1.  Means, standard deviations and ranges for each variable in the final sample 
 
Abbreviations: SPQ, Schizotypal Personality Questionnaire 
 
  

 Kurtosis and skewness of the SPQ scale distributions for the final sample were all 

within the acceptable range (i.e. all values between -2.00 and 2.00) and no outliers were 

identified Furthermore, the distribution of SPQ scores from the final sample suggest that the 

proportion of participants reporting elevated schizotypal traits (1.5 standard deviations above 

the mean) was comparable across the different SPQ scales (10 % for the interpersonal [n = 5]; 

10% for the cognitive-perceptual [n = 5] and 8% for the disorganization [n = 4] SPQ 

dimensions. 

5.3.2. Relationships between schizotypal trait dimensions and self-monitoring errors at 

baseline 

 Mean SD Minimum Maximum Skewness Kurtosis 

MASC (T2)       

Hypermentalizing for cognitions 4.34 1.65 1.00  8.00 0.51 -0.06 
Hypermentalizing for emotions 2.12 1.56 0.00 7.00 0.70 0.60 
Hypomentalizing for cognitions 2.54 1.12 0.00 5.00 0.09 -0.75 
Hypomentalizing for emotions 2.62 1.63 0.00 7.00 0.65 0.54 

Self-monitoring Test (T1)       

Self-monitoring errors Total (%) 29.10 19.44 0.00 55.21 -0.30 0.44 
Internalizing errors Total (%) 30.89 15.33 0.00 58.33 -0.01 -0.57 
Externalizing errors Total (%) 27.31 14.21 0.00 66.67 0.32 0.12 

Schizotypal Traits (SPQ, T1)       
SPQ Cognitive-perceptual 
dimension 

10.08 7.73 0.00 33.00 0.97 0.37 

SPQ Interpersonal dimension 6.88 4.59 0.00 18.00 0.53 -0.65 

SPQ Disorganization dimension 6.62 4.04 0.00 14.00 0.10 -1.08 
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Table 5.2. presents correlations between SPQ scales and self-monitoring errors (externalizing; 

internalizing; total) at T1 for participants that were included in the main analyses (n = 50). 

None of the SPQ scales was significantly associated with self-monitoring errors. 

 
Note: **p < 0.01 
 
Table 5.2. Correlations between self-monitoring error percentages and SPQ scales at T1 
Abbreviations: SPQ, Schizotypal Personality Questionnaire 
 
 
5.3.3. Relationships between age, gender and MASC hypermentalizing and 

hypomentalizing errors for cognitions and emotions 

Table 5.3. presents the Spearman’s correlations between age and MASC error scores at T2. 

Age was not associated with ToM performance in terms of hypermentalizing and 

hypomentalizing scores for cognitions or emotions. 

 
Note: **p < 0.01; *p < 0.05 
Table 5.3. Correlations between age and MASC error scores at T2 

 1 2 3 4 5 6 

1. Self-monitoring Errors Total (%) - 0.73** 0.76** -0.26 0.16 -0.21 

2. Externalizing Errors (%)  - 0.19 -0.01 0.12 -0.16 

3. Internalizing Errors (%)   - -0.24 0.11 -0.17 

4. SPQ Cognitive-Perceptual    - 0.61** 0.69** 

5. SPQ Interpersonal     - 0.40** 

6. SPQ Disorganization      - 

 1 1 2 3 4 5 

1. Age at T2 - - 0.07 0.05 0.02 0.16 

2. MASC Hypermentalizing for cognitions    - 0.01 0.35* -0.04 

3. MASC Hypomentalizing for cognitions    - -0.10 0.38** 

4. MASC Hypermentalizing for emotions     - -0.23 

5. MASC Hypomentalizing for emotions      - 
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Furthermore, results of Mann-Whitney tests did not reveal significant gender differences in 

MASC performance between male and female participants in terms of hypermentalizing errors 

for cognitions (U = 278.50, p = 0.51); hypomentalizing errors for cognitions (U = 296.0, p = 

0.75); hypermentalizing errors for emotions (t = 296.50, p = 0.76); and hypomentalizing errors 

for emotions (t = 285.50, p = 0.60).  

 

5.3.4. Longitudinal effects of baseline schizotypal trait dimensions and self-monitoring 

errors on hypermentalizing and hypomentalizing ToM inferences for cognitions 

and emotions at follow-up 

Because no significant effects of age and gender on ToM performance were identified, these 

were not entered as control variables in the following analyses. In terms of hypermentalizing 

errors for cognitions, results of the hierarchical regression analysis indicate that higher scores 

in the disorganized SPQ scale at T1 accounted for lower MASC hypermentalizing error scores 

for cognitions at T2 (β = -0.44, t = -2.63, p < 0.05). Furthermore, higher rates of externalizing 

self-monitoring errors at T1 accounted for higher hypermentalizing error scores for cognitions 

at T2 (β = 0.37, t = 2.68, p < 0.05). Although the cognitive-perceptual and interpersonal SPQ 

scales at T1 did not independently account for MASC hypermentalizing errors for cognitions 

at T2, the SPQ interpersonal × externalizing self-monitoring errors interaction did (β = 0.35, t 

= 2.43, p < 0.05) (Table 5.4.). Simple slope analyses of the interaction revealed that higher 

scores on the interpersonal SPQ scale at baseline significantly predicted higher T2 MASC 

hypermentalizing errors for cognitions, at high levels of externalizing self-monitoring errors (β 

= 0.49, t = 2.04, p < 0.05) but not at low (β = -0.29, t = -1.28, p = 0.21) or moderate levels (β 

= 0.10, t = 0.58, p < 0.57) (Figure 5.1.).  
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Figure. 5.1. Prospective effects of interpersonal schizotypy on T2 MASC hypermentalizing errors for cognitions 

at three levels of externalizing self-monitoring errors 
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Effects of Interpersonal schizotypy on hypermentalizing errors 
for cognitions at three levels of externalizing self-monitoring 

errors

Low externalizing
errors (- 1 SD)

Moderate externalizing
errors (0 SD)

High externalizing
errors (+ 1 SD)

Dependent variables   Coefficients 

Independent variables   B t P R2 

Hypermentalizing errors of cognitions       

Step 1     0.11 

SPQ Cognitive perceptual  0.25 1.25 0.22  
SPQ Interpersonal  0.13 0.77 0.44  

SPQ Disorganised  -0.39 -2.19 <0.05  

Step 2     0.22 

Externalizing errors  0.36 2.52 <0.05  

Internalizing errors  -0.07 -0.49 0.63  

Step 3     0.44 

SPQ cognitive-perceptual × externalizing errors  -0.01 -0.08 0.94  
SPQ interpersonal × externalizing errors    0.35 2.43 <0.05  
SPQ disorganised × externalizing errors  -0.29 -1.73 0.09  
SPQ cognitive-perceptual × internalizing errors  -0.07 -0.32 0.75  
SPQ interpersonal × internalizing errors  -0.32 -1.70 0.09  
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Table 5.4. Hierarchical regression of prospective effects of SPQ scales, self-monitoring errors and their 
interactions at T1 on MASC Hypermentalizing errors for cognitions at T2 
Abbreviations: SPQ, Schizotypal Personality Questionnaire 

 

 Regarding hypomentalizing errors for cognitions, results of the regression model 

suggest that higher scores in internalizing self-monitoring errors at T1 accounted for higher 

MASC hypomentalizing error scores for cognitions at T2 (β = 0.52, t = 3.27, p < 0.01).  SPQ 

scales or their interactions with self-monitoring errors at T1 did not significantly account for 

MASC hypomentalizing error scores for cognitions at T2. Finally, in terms of ToM 

performance for emotions, SPQ scales, self-monitoring error scores and their interactions at T1 

did not significantly account for either hypermentalizing or hypomentalizing error scores atT2. 

 

5.3.5. Bayesian analyses 

To test the results of the main analyses presented in section 5.3.4, a series of Bayesian multi-

model linear regressions were computed to assess the predictive relevance of SPQ scales and 

self-monitoring errors at T1 on MASC hypermentalizing and hypomentalizing errors for 

cognitions and emotions at T2.  

 First, Bayesian statistics confirmed the findings of the main regression analyses by 

showing that the data increased the odds of including the disorganization scale of the SPQ 

(BFinclusion = 1.23) and the rate of externalizing self-monitoring errors (BFinclusion  = 5.45) as 

predictors of MASC hypermentalizing errors for cognitions. It must be noted however that the 

BF for including the disorganization scale was very close to 1, suggesting that we should be 

cautious when drawing conclusions about its predictive effect. Furthermore, the odds of 

including the SPQ interpersonal × externalizing self-monitoring errors interaction as predictors 

of MASC hypermentalizing errors for cognitions also increased (BFinclusion  = 1.74).  In contrast, 

SPQ disorganised × internalizing errors  -0.01 -0.04 0.97  
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after observing the data the odds of including the cognitive-perceptual (BFinclusion = 0.55) and 

interpersonal (BFinclusion = 0.57) scales of the SPQ, as well as the rate internalizing self-

monitoring errors (BFinclusion = 0.30) as predictors of MASC hypermentalizing errors for 

cognitions were reduced. 

 Furthermore, in line with the findings of the main analyses, Bayesian regressions 

showed that the data only increased the odds of including the rate of internalizing self-

monitoring errors at T1 as a predictor of hypomentalizing errors for cognitions at T2 (BFinclusion 

= 3.32), while the inclusion odds for the rate of externalizing self-monitoring errors (BFinclusion 

< 0.59)  and SPQ scales decreased  (BFinclusion < 0.56). 

 Regarding hypermentalizing errors for emotions, in accordance with the results of the 

main analyses, Bayesian regression analyses showed that the data decreased the odds of 

including externalizing (BFinclusion = 0.64) and internalizing (BFinclusion = 0.33) self-monitoring 

errors, as well as cognitive-perceptual (BFinclusion = 0.36) and disorganized (BFinclusion = 0.39) 

SPQ scales as predictors of MASC hypermentalizing errors for emotions. It must be noted that 

although the data also reduced the odds of including the interpersonal scale of the SPQ as a 

predictor of MASC hypermentalizing errors for emotions (BFinclusion = 0.94), this was a very 

small decrease (i.e. BFinclusion value close to 1), thus the possibility that an association between 

the two could have emerged with a larger sample cannot be excluded.   

 Finally, regarding hypomentalizing for emotions, results of Bayesian regressions 

confirmed the findings of the main analyses by showing that the data decreased the odds of 

including externalizing (BFinclusion = 0.23)  and internalizing self-monitoring errors (BFinclusion 

= 0.48), as well as SPQ scales (BFinclusion = 0.25) as predictors of MASC hypomentalizing errors 

for emotions.  

 

5.4. Discussion 



 207 

The current study assessed the effects of self-monitoring difficulties and schizotypal trait 

expression measured during adolescence, on ToM performance at five-year follow-up. The 

task employed in the present study resembles the demands of every day social cognition and 

yields two types of ToM error scores (hypermentalizing and hypomentalizing) for two mental 

state attribution modalities (cognitions and affects).  

 Results of the current study suggest that self-monitoring difficulties during adolescence 

were prospectively associated to ToM difficulties pertaining to cognitions. More specifically, 

externalizing and internalizing self-monitoring errors respectively accounted for increased 

hypermentalizing and hypomentalizing ToM scores for cognitions at 5-year follow-up. 

Furthermore, the disorganization dimension of schizotypy prospectively accounted for 

decreased hypermentalizing error scores for cognitions. Although no main effects of cognitive-

perceptual and interpersonal schizotypal dimensions on ToM performance were identified, a 

significant interaction effect emerged between the interpersonal dimension of schizotypy and 

externalizing self-monitoring errors, together accounting for hypermentalizing error scores for 

cognitions. Further analyses of the interaction effect showed that the interpersonal dimension 

of the SPQ prospectively accounted for increased hypermentalizing errors for cognitions at 

high levels of externalizing self-monitoring errors, but not at low or moderate levels. 

Schizotypal personality dimensions, self-monitoring difficulties or their interactions at baseline 

did not prospectively account for ToM performance for emotions in terms of hypermentalizing 

and hypomentalizing errors. 

 

5.4.1. Prospective effects of schizotypal trait dimensions on ToM performance 

First, contrary to the hypotheses, no prospective associations were found in the current sample 

between the cognitive-perceptual dimension of schizotypy and ToM performance in terms of 



 208 

hypermentalizing and hypomentalizing errors for either cognitions or affects. This is in contrast 

to previous cross-sectional data from non-clinical adolescent and adult samples showing 

inverse correlations between positive schizotypy and ToM performance (Pickup, 2006; 

Barragan et al., 2011), as well as poorer ToM scores among people displaying high scores on 

cognitive-perceptual manifestations compared to those with low scores (Langdon and 

Coltheart, 1999). Furthermore, the current findings contrast those of previous studies showing 

that psychotic-like experiences and delusion proneness in children and adults from the 

community are linked to a hypermentalizing ToM style (Fyfe et al., 2008; Clemmensen et al., 

2014).  

 The divergence between the current findings and those of previous research can first be 

attributed to the different types of experimental tasks employed to assess ToM. While the 

current study used a ToM task in which common social interactions are presented to 

participants in a video-based form, previous studies in schizotypy have employed ToM tasks 

that entail either the verbal (Pickup, 2006; Barragan et al., 2011), or pictorial presentation of 

social interactions (Langton and Coltheart, 1999). Undertaking mental state inferences on the 

basis of video-recorded social situations, such as the one used in the MASC, enables 

participants to assess a number of contextual and physical cues as they naturalistically unfold 

during the characters’ interactions (i.e. prosodic information, postural movements, eye contact) 

(Sharp et al., 2013). Conversely, verbally- and pictorially-presented social interactions provide 

fewer contextual and physical information, thus require participants to imaginatively envision 

these in the social situations upon which their mental state inferences will be based. As such, 

one possibility is that among individuals who experience cognitive-perceptual aberrations, the 

absence of contextual cues and the additional demands imposed by these tasks in terms of 

envisioning these, may increase the propensity to overattribute the characters’ mental states. 

This can directly manifest as hypermentalizing in narrative- and picture-based tasks 
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specifically geared for its assessment (i.e. Clemmensen et al., 2014), or as reduced ToM in 

tasks that only use dichotomous (right/wrong) response formats (i.e. Pickup, 2006; Barragan 

et al., 2011). Future studies should test the findings of the current study by examining the cross-

sectional associations between schizotypal associations and ToM using ecologically valid 

video-based tasks, such as the MASC.  

 Furthermore, the divergence between the present findings and those from previous 

studies, in terms of the associations between cognitive-perceptual manifestations and ToM, can 

be attributed to the prospective nature of the analyses performed. As mentioned earlier, 

previous studies reporting associations between cognitive-perceptual manifestations and ToM 

difficulties have only done so cross-sectionally and this is the first prospective investigation of 

their relation. Given the lack of predictive effects of positive schizotypy on ToM performance 

in the current study and previous findings reporting cross-sectional associations between the 

two, another possibility is that cognitive-perceptual manifestations in non-clinical individuals 

may represent outcomes, rather that predictors of ToM dysfunction (Langton and Coltheart, 

1999). Similarly, although previous studies have reported that patients with schizophrenia 

display poor ToM performance when inferring the emotional states of others (Shamay-Tsoory 

et al., 2007; Montag et al., 2011), no associations were found in the current study between 

schizotypal dimensions and ToM difficulties in inferring affects, suggesting that the latter may 

constitute outcomes of transition to clinical illness. It must be noted however that ToM 

performance at baseline was not measured in the current study. As such, it was not possible to 

account for the effects of baseline ToM skills when examining the prospective effects of 

schizotypal traits during adolescence on ToM performance at follow-up. Similarly, schizotypal 

traits where not measured at follow-up, therefore it was not possible to examine cross-sectional 

associations between different schizotypal trait dimensions and ToM performance, or whether 

changes in schizotypal trait expression over time relate to developmental changes in ToM.  
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 Surprisingly, the present findings indicate that self-reported schizotypal manifestations 

pertaining to cognitive disorganization (i.e. odd speech, odd behaviours) were prospectively 

linked to lower scores in hypermentalizing errors for cognitions at follow-up. It must be noted 

however, that the results of Bayesian analyses did not provide conclusive evidence regarding 

this effect, suggesting that future studies should test the association between cognitive 

disorganization and hypermenizing for cognitions using larger samples. Nonetheless, given 

that the current study involved a non-clinical sample, it remains possible that increased 

awareness and insight about their thinking difficulties, may have enabled those scoring higher 

on the disorganization dimension of schizotypy to adopt a more conservative style when 

making mental state attributions about other people’s cognitive states, thus displaying a 

reduced number of hypermentalizing attributions. This would be in line with previous research 

suggesting bidirectional associations between ToM and insight in people suffering with 

schizophrenia (Ng et al., 2015).  

 

5.4.2. Prospective effects of self-monitoring difficulties on ToM performance 

 In accordance with our hypothesis, results of the current study showed that self-

monitoring difficulties during adolescence longitudinally predicted ToM performance for 

cognitions at 5-year follow-up. This resonates with behavioural data suggesting that self-

monitoring confusions are cross-sectionally linked to ToM performance in both clinical 

psychosis and healthy adult samples (Fisher et al., 2008). Current findings are also consistent 

with functional neuroimaging data showing that self-monitoring and ToM processes rely on 

common neural substrates (Brunet-Gouet and Decety, 2006; Murphy et al., 2010). The present 

study adds original findings to this literature, showing that specific types of self-monitoring 

misattributions are prospectively linked to different forms of ToM dysfunction. 
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 First, current findings indicate that externalizing self-monitoring misattributions in 

adolescence predicted hypermentalizing ToM errors for cognitions at 5-year follow-up. From 

a conceptual standpoint this is interesting as both externalizing self-monitoring misattributions 

and hypermentalizing involve a form of attributional style in which inner imaginative states 

impinge on the perception of external reality (i.e. what one thinks inside becomes real outside). 

Within this context, the observed relation between the two may be indicative of a more general 

tendency to experience one’s own imaginative states, pertaining to both the self and others, as 

equivalent to reality (Fonagy et al., 2002). In the case of the self, this involves the cognitive 

misattribution of self-generated imagined events (i.e. inner speech) as overtly enacted and real, 

while in the case of others, it entails the over-attribution of inner states to other people’s 

behaviours. Interestingly, externalizing self-monitoring and hypermentalizing ToM patterns 

have both been identified across the continuum of psychosis expression. Thus, it can be 

hypothesised that a form of cognitive “psychic equivalence” (Fonagy and Target, 1996), in 

which one’s mental events in relation to the self and others are concretely experienced as 

isomorphic to reality, may underpin the reality distortions characteristic of psychotic 

phenomena (Debbané, Salaminios et al., 2016; Salaminios and Debbané, 2021). 

 In addition, results of the current study indicate that internalizing self-monitoring 

misattributions in adolescence prospectively predicted the level of hypomentalizing ToM for 

cognitions. Indeed, internalizing self-monitoring and hypomentalizing ToM patterns may 

conceptually overlap, as they both reflect the cognitive tendency to decouple mental events 

from the perceptually-based domain of external reality. In the case of self-monitoring, this 

entails the cognitive misattribution of self-generated overt actions as merely imagined, while 

in the case of hypomentalizing it presents as an inhibition to imaginatively attribute intentional 

inner states to other people’s overt behaviours. Within this context, contrary to the association 

between externalizing self-monitoring and hypermentalizing, which may be indicative of a 
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tendency to experience mental events as “too real”, the overlap between  internalizing-self 

monitoring and hypomentalizing may reflect the tendency to undermine the significance of 

inner states on external reality (Fonagy and Target, 1996).  

 Importantly, individuals who exhibit psychotic phenomena are often shown to 

concurrently display both hypo- and hyper-mentalizing ToM patterns (Langdon and Brock, 

2008). Similarly, it has been shown that adolescents who are at  risk for psychosis exhibit 

increased rates of both externalizing and internalizing self-monitoring misattributions 

compared to controls (Debbané et al., 2010). As such, future studies can attempt to further 

elucidate potential affective and interpersonal stress factors that may trigger the use of different 

attributional styles among the same individuals. This may be clinically-relevant to further 

inform the development of targeted and personalized preventative interventions during 

adolescence. 

5.4.3. Prospective interaction effects of schizotypal trait dimensions and self-monitoring 

difficulties on ToM performance 

 Although current findings suggest that cognitive-perceptual and interpersonal 

schizotypal dimensions in adolescence did not independently predict ToM performance at 5-

year follow-up, a significant interaction effect emerged between the interpersonal dimension 

of schizotypy and externalizing self-monitoring errors, which accounted for the level of 

hypermentalizing attributions for cognitions. More specifically, scores on the interpersonal 

dimension of schizotypy predicted hypermentalizing attributions for cognitions at high levels 

of externalizing self-monitoring errors, but not at low or moderate levels. This finding has both 

methodological and clinical implications.  

 Contrary to clinical psychosis, in which negative symptoms have consistently been 

associated with ToM performance (Corcoran and Frith, 2003; Corcoran et al., 1995), previous 

studies in non-clinical adult and adolescent samples have not reported associations between 
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negative schizotypy and ToM (Pickup, 2006; Barragan et al., 2006).  The results of the current 

study suggest that the observed divergence in findings pertaining to the relationship between 

negative manifestations and ToM among clinical psychosis and non-clinical samples could be 

attributed to differences in the level of externalizing self-monitoring misattributions exhibited 

by these groups. Indeed, studies have consistently shown that patients with schizophrenia 

demonstrate significantly higher rates of externalizing errors towards recalling imagined 

stimuli as overtly enacted compared to non-clinical controls (Docherty, 2012; Franck et al., 

2000; Henquet et al., 2005). Thus, an increased tendency to make externalizing self-monitoring 

misattributions may have also accounted for the associations between negative manifestations 

and ToM reported in clinical samples (Corcoran and Frith, 2003; Corcoran et al., 1995; Weijers 

et al., 2017). Accordingly, the lack of associations between negative schizotypy and ToM in 

studies of healthy adults (Pickup, 2006) and adolescents (Barragan et al., 2006) could be 

potentially attributed to low or moderate levels of externalizing-self monitoring errors in these 

samples. Given that this is the first investigation of the role of self-monitoring on the 

relationship between schizotpy and ToM, current findings need be interpreted with caution. 

Future studies should also test the effects of self-monitoring difficulties on the relation between 

negative symptoms and ToM in clinical samples. 

 From a clinical standpoint, current findings suggest that the effects of trait risk for 

psychosis on the development of aberrant ToM patterns may critically depend upon the level 

of self-monitoring difficulties during adolescence. Young people who withdraw from social 

contact in the context of negative schizotypy may limit their opportunities to use close 

interpersonal relationships to elaboration of their ToM abilities (Armando, Hustebaut and 

Debbané, 2019). Indeed, results of the first study of this thesis indicate that interpersonal 

features of trait schizotypy are linked with self-reported mentalizing problems during 

adolescence (Salaminios et al., 2020a). The current data add to these findings, suggesting that 
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the expression of interpersonal schizotypy in the context of externalizing self-monitoring 

confusions can be predictive of the future tendency to overattribute thoughts and intentions to 

others. This is important given that the particular ToM pattern that has been specifically linked 

to clinical psychosis (Ciaramidaro et al., 2015). From a dynamic developmental standpoint, it 

can be hypothesised that in the absence of adaptive interpersonal contact, which normally 

enhances the development of ToM (Fonagy et al., 2002), young people who display a tendency 

to confuse self-generated inner thoughts as overtly enacted and real, may extend this pattern, 

further along development, to their understanding of other people’s mental states (i.e. 

overattribute inner states to others’ overt behaviours). The latter may reflect a maladaptive 

coping strategy used by young people with a compromised sense of self as a means to organize 

and regulate the increasing complexity of their social interactions. Alternatively or in 

conjunction, the tendency to confuse self-generated mental events as real, may interfere with 

young people’s ability to function within interpersonal situations, thus increase the tendency 

to withdraw from social situations and disrupt their developmental capacity to form accurate 

representations of other people’s mental states. Within this developmental framework, current 

findings suggest that trait risk for psychosis, as represented by the expression of interpersonal 

schizotypal manifestations, may relate to the development of compensatory aberrant ToM 

strategies (i.e. hypermentalizing for cognitions), rather than to representational deficits in the 

capacity to attribute  mental states in others (i.e. hypomentalizing).  

 It has previously been argued that impairments in self-referential processing during the 

premorbid period of psychosis expression may contribute to the aberrant explanations of social 

experience commonly observed during the prodromal and clinical stages of the illness (Brent 

and Fonagy, 2014). Within this context, current findings suggest that self-monitoring 

difficulties may represent  important early prevention treatment targets to sustain resilience 

against the development of aberrant ToM patterns (i.e. hypermentalizing) and attenuate trait-
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risk for psychosis in youths presenting with negative schizotypal features, prior to the 

development of clinical symptoms. Metacognition- and mentalization-based treatments 

(Lysaker et al., 2020; Debbané et al., 2016; Salaminios and Debbané, 2021), which specifically 

aim to help individuals recognise, think about and reflect on their thoughts, as well as 

synthesise them to develop a more coherent sense of self and personal agency, may be applied 

preventatively to attenuate disturbances of social understanding in young people during the 

premorbid period of psychosis expression. 

 

5.4.4.  Limitations and conclusions 

 The results of the current study should be interpreted in light of certain limitations. 

First, the data were derived from a relatively small sample and no prior power analyses where 

conducted to determine the sample size necessary to detect significant effects. Thus, it remains 

possible that further effects of schizotypal personality traits and self-monitoring errors on ToM 

performance could have emerged with a larger sample. It must be noted that to explore whether 

the results of the main analyses represented true effects as opposed to non-conclusive findings 

and to reduce the probability of type II errors, Bayesian statistics were obtained. Although 

Bayesian analyses provided overall support in favour of the study’s findings, they also 

highlighted the need to test these with larger samples. For instance, although in accordance to 

the main analyses, results of Bayesian analyses did not find evidence for the interpersonal scale 

of the SPQ as a predictor of MASC hypermentalizing errors for emotions, the Bayesian 

evidence against including it as a predictor were also very small, thus the possibility that an 

association between the two could have emerged with a larger sample cannot be excluded 

Second, it must be noted that due to practical considerations the measures used at baseline (i.e. 

SPQ, self-monitoring task) differed from those used at follow-up (i.e. MASC) and this may 

have impacted the results of the current study. For instance, because the MASC was not 
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administered at baseline, it was not possible to statistically account for the effects of baseline 

ToM skills when assessing the effects of schizotypal traits and self-monitoring on ToM 

performance at follow-up. In a similar vein, although a prospective effect of self-monitoring 

difficulties on different forms of ToM dysfunction was identified, not having assessed ToM at 

baseline precluded the possibility to examine whether self-monitoring difficulties during 

adolescence accounted for developmental changes in ToM over time. Finally, the current study 

did not account for the confounding effects of interpersonal factors known to influence the 

development of ToM processes, such as childhood trauma (Weijers et al., 2018) and insecure 

attachment (Debbané, Salaminios et al., 2016).  

 Despite these limitations, this study is the first to prospectively examine the effects of 

schizotypal trait dimensions and self-monitoring difficulties during adolescence, on different 

types of ToM dysfunction, using an ecologically-valid experimental task. Present findings 

highlight the importance of encompassing evaluations of self-monitoring difficulties when 

clinically assessing the risk for the development of aberrant explanations of social experiences 

in young people presenting with schizotypal features. Within this context, mentalization- and 

metacognition-oriented psychotherapies (Brent & Fonagy, 2014; Debbané et al., 2016; Lysaker 

et al., 2020) may be applied early to support the recovery of a coherent sense of personal agency 

and sustain mentalizing functioning in youths who are at trait-risk for clinical psychosis.  
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Chapter 6  

General Discussion 

 

6.1.  Summary of the main aims and findings of the current thesis 

 
The main aims of the current thesis were to: (1) use experimental tasks and self-report measures 

to examine the nature of associations linking schizotypal trait dimensions to mentalizing 

processes involving both the understanding of the self and others during adolescence; (2) 

further understand the psychological processes that sustain self-awareness during adolescence 

by examining the effects that developmental (i.e. age), cognitive (cognitive effort) and affect-

based variables (emotional valence) exert on self- and reality-monitoring performance; and (3) 

prospectively assess the nature of the relation between mentalizing processes sustaining self- 

(self-monitoring) and other-awareness (ToM) from adolescence to young adulthood.  

 To address these aims the empirical studies of the current thesis assessed schizotypal 

traits and mentalizing performance in samples of typically developing adolescents and young 

adults. First, the inclusion of non-clinical young people can increase our knowledge regarding 

factors that may impact on normative performance in psychological processes sustaining self- 

and other-awareness during the critical developmental period of adolescence. Furthermore, 

from a clinical standpoint, assessing the associations between trait-risk for psychosis and 

mentalizing performance in typically-developing youths can better inform the application of 

early prevention strategies compared to research that is limited in samples that are already at 

the endpoints of the psychosis-liability continuum (i.e. CHR samples). 

  Study 1 (Chapter 2) investigated, for the first time, the links between schizotypal trait 

features and self-reported mentalizing, as well as the mediational role of mentalizing on the 

relationship between schizotypal traits and thought problems that lie in a continuum with 

clinically-relevant symptoms. To this end study 1 adopted a clinically-relevant approach by (a) 
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investigating schizotypal traits at the individual trait-feature level (rather than measuring total 

dimension scores); (b) using an easy-to-administer self-report measure of mentalizing abilities 

that can be utilised within clinical settings for screening and routine outcome evaluation 

purposes (i.e. RFQ); and (3) assessing thought problems previously linked to proximal risk for 

psychotic disorders.  

 Studies 2 and 3 used novel experimental tasks to investigate young peoples’ 

performance on two key psychological self-referential processes, namely self-monitoring 

(Chapter 3) and reality-monitoring (Chapter 4), as well as their linear associations with 

schizotypal trait dimensions. Self- and reality-monitoring were chosen as a focus of 

investigation because of previous research suggesting that these are consistently impaired in 

samples of individuals who exhibit clinical psychotic states, as well as in non-clinical adults 

who report psychotic-like experiences. To better understand the process of adolescent 

mentalizing activity as it pertains to the monitoring of self-generated activities, studies 2 and 3 

also assessed self- and reality-monitoring performance between different age-groups under 

different conditions of cognitive effort and emotional valence respectively. 

 Finally, study 4 (Chapter 5) assessed ToM performance in a sample of adolescents and 

young adults by using an ecologically valid task, geared to assess both hyper- and hypo-

mentalizing errors for complex mental state inferences involving other peoples’ thoughts and 

feelings. The aims of the study were to prospectively assess: (a) the predictive value of 

schizotypal personality traits on ToM performance from adolescence to young adulthood; (b) 

the predictive effects of specific types of self-monitoring misattributions (externalizing vs 

internalizing) on different types of ToM dysfunction (hypermentalizing vs hypomentalizing); 

and (c)  predictive interaction effects between schizotypal trait dimensions and self-monitoring 

difficulties on ToM performance. The later investigation was undertaken on the basis of recent 

conceptual models suggesting that disruptions in self-oriented reflective processing, 
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particularly during the premorbid stages of psychosis expression, may prospectively relate to 

the aberrant explanations of social experiences typically characterising core psychotic 

phenomena (i.e. delusions and hallucinations) (Brent et al., 2014; Debbané, Salaminios, et al., 

2016). 

 Overall, the findings of the current thesis provide novel data suggesting that the 

interpersonal dimension of schizotypal personality traits (as assessed by the SPQ) which 

encompasses manifestations of social anxiety, constricted affect and lack of close friends, is 

associated with difficulties in self and other understanding during adolescence. Interestingly, 

contrary to previous studies in non-clinical adults (Langdon & Coltheart, 1999; Pickup, 2006; 

Humpston et al., 2017; Peters et al., 2007), no associations were identified in the current thesis 

between mentalizing difficulties and the cognitive-perceptual dimension of schizotypal traits. 

From a conceptual standpoint, the observed link between the interpersonal dimension of 

schizotypal traits and aberrant mentalizing patterns in adolescence can inform our 

understanding regarding early stages of a psychopathological developmental process that may 

contribute to increase vulnerability for psychotic disorders. These findings may also have 

important clinical implications for the application of early prevention psychotherapeutic 

treatments aiming to attenuate psychosis risk in young people who present with schizotypal 

trait manifestations, prior to the development of clinically-relevant symptoms.  

 The current thesis also offers original findings regarding the development of 

psychological processes sustaining self-awareness. First, in line with previous studies (Folley 

et al., 1983; Markham et al., 1991), the current data suggest that both self- and reality-

monitoring abilities may be established in pre-adolescent development. Importantly however, 

results of the current thesis also suggest that reality-monitoring capacities for emotionally-

charged events may undergo further elaboration from late adolescence to young adulthood. 

Regarding the effects of cognitive and affect-based factors on self-referential evaluations 
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during adolescence, in accordance with empirical studies in adult samples (Johnson et al., 1988; 

Suengas and Johnson, 1988; Johnson et al., 1996) results of the current thesis indicate that 

conditions that increase cognitive effort and emotional valence during memory encoding may 

lead to self- and reality-monitoring confusions respectively.  

 Finally, the findings of the current thesis suggest that different types of self-monitoring 

misattributions in adolescence may prospectively predict specific patterns of ToM dysfunction 

at 5-year follow-up. These findings confirm previously reported links between self- and other-

awareness (Fisher et al., 2008) and highlight the importance of psychotherapeutically 

supporting the recovery of a coherent sense of self and personal agency, particularly among 

young people who present with schizotypal personality traits, to prevent the emergence of 

aberrant explanations of social experiences.  

 In the following sections of this concluding chapter, the conceptual implications of the 

empirical studies undertaken will be presented collectively, along with their clinical 

implications for the assessment and preventative treatment of young people who are at trait 

risk for psychosis. Furthermore, methodological issues and other limitations of the current 

thesis will be considered and proposed directions for future research will be presented. 

 

6.2.  Conceptual implications of the main findings 

 
As mentioned in Chapter 1, contemporary research suggests that clinical psychosis is distally 

linked with schizotypal trait expression (Chapman et al., 1994; Kwapil et al., 2013), and more 

proximally with the breakdown of mentalizing processes sustaining the awareness of the self 

and others  (Kim et al., 2011) (Fonagy & Target, 1996). Importantly, an increasing body of 

empirical research indicates that subtle mentalizing difficulties are already observable in non-

clinical individuals who report high psychometric schizotypy, prior to the emergence of 

clinically-relevant symptoms, suggesting a pathway towards illness expression (Langdon & 
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Coltheart, 1999; Pickup, 2006). Although these findings are suggestive of a relationship 

between mentalizing dysfunction and early signs of psychosis risk, they involve adult 

participants either within or beyond the critical period of illness onset. This is surprising given 

that the first trait manifestations of psychosis risk commonly emerge during early adolescence 

and adopt a clinically-relevant quality during the later stages of adolescent development 

(Gooding et al., 2005). In addition, emerging data from neuroimaging and behavioural studies 

suggest that adolescence constitutes a critical period for the developmental elaboration of 

mentalizing processes (Choudhury et al., 2006; Dumontheil et al., 2010; Vetter et al., 2013). 

Most importantly perhaps, robust mentalizing abilities have been shown to support better 

clinical and functional outcomes in young people who report psychotic experiences (Braehler 

and Schwannauer, 2012; Bartels-Velthuis et al., 2011).  

 Overall, these different strands of research suggest that adolescence represents a critical 

developmental window for the preventative application of clinical interventions aiming to 

support mentalizing development in young people confronted with emerging risk for psychosis. 

However, at present, little is known about the process of adolescent mentalizing or the nature 

of its associations with schizotypal personality traits previously linked to increased 

vulnerability for the  development of psychotic disorders. The current thesis used experimental 

tasks and self-report measures to examine mentalizing in adolescence and address the 

following conceptual questions: (1) What is the nature of associations linking schizotypal 

personality traits to mentalizing processes in adolescence? (2) What are the effects of age, 

cognitive effort and emotional valence on the capacity to monitor self-generated mental events 

in adolescence? (3) What are the prospective links between psychological processes sustaining 

self- (i.e. self-monitoring) and other-understanding (i.e. ToM)? 
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6.2.1.  What is the nature of associations linking schizotypal personality traits to 

adolescent mentalizing? 

 

A small body of evidence in non-clinical adult samples suggests that mentalizing difficulties 

involving both the understanding of the self and others relate to cognitive-perceptual trait 

manifestations of schizotypy (i.e. hallucination and delusion-like phenomena) (Langdon & 

Coltheart, 1999; Pickup, 2006; Humpston et al., 2017; Peters et al., 2007) . Studies 1-4 used 

different assessment methodologies to empirically examine the associations between 

schizotypal trait dimensions and mentalizing processes in adolescence. More specifically the 

studies of the current thesis assessed the associations between schizotypal trait dimensions and 

(a) self-reported mentalizing; (b) self- and reality-monitoring performance; and (c) ToM 

performance at 5-year follow-up.   

 Of particular interest, contrary to studies in adult populations, the empirical studies 

undertaken in the current thesis showed for the first time that critical associations may take 

place in adolescence between mentalizing abilities and the interpersonal dimension of 

schizotypal personality traits (i.e. trait manifestations of social anxiety, constricted affect and 

lack of close friends). For example, study 1 showed that schizotypal features pertaining to 

social anxiety, but also disorganised speech, were significantly associated with young people’s 

self-reported mentalizing uncertainty (i.e. increased uncertainty when making mental state 

inferences on the basis of one’s own and others’ behaviours). In addition, results from study 1 

showed that the effects of social anxiety and disorganised speech on thought problems relevant 

for psychosis may depend, at least in part, on the level of mentalizing dysfunction. Study 2 

found that the interpersonal dimension of schizotypal traits in adolescence related to 

disruptions in self-monitoring processes involving the ability to discriminate between self-

generated imagined and enacted events (i.e. discriminate in memory between what one 

imagined saying from what one said). Contrary to this, results of study 3 did not find significant 
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associations between schizotypal trait dimensions and reality-monitoring performance (i.e. 

discriminating between self-generated and experimenter-produced speech). Finally, study 4 

showed that negative schizotypy interacted with self-monitoring difficulties in adolescence to 

predict ToM dysfunction in terms of hypermentalizing misattributions for cognitions at 5-year 

follow-up.  

 The association between the interpersonal dimension of schizotypy and mentalizing 

difficulties reported in the current thesis is a novel finding. Overall, most studies that have 

assessed the relationship between schizotypy and mentalizing in non-clinical samples have 

focused on cognitive-perceptual manifestations by only using measures of hallucination and 

delusion-like phenomena. Indeed, cognitive-perceptual manifestations of schizotypy are 

commonly used in research as outcome measures aiming to assess sub-clinical psychotic 

symptomatology in community samples. This however may neglect the dual nature of 

schizotypy, particularly as it pertains to its interpersonal dimension, both as a trait indicator of 

sub-clinical psychotic symptomatology, but also as an enduring personality basis that may also 

have a deleterious impact on young peoples’ psychosocial development (see chapter 1.3.5).  

  Given that mentalizing processes in adolescence commonly develop against the 

background of close interpersonal relationships with others (Fonagy et al., 2002), one 

possibility is that reduced interpersonal contact in the context of negative schizotypal trait 

expression may contribute to undermine the elaboration of mentalizing during adolescence 

(Debbané & Barrantes-Vidal, 2014). For instance, young people who avoid interpersonal 

contact in the context of social anxiety, may deprive themselves of the opportunity to have 

their affective states reflected or “mirrored” by close others, thereby disrupting their capacity 

to construe second-order-representations of their own and other people’s inner states (Ballespí 

et al., 2018). Similarly, restricting the range and expression of their emotional responses (i.e. 

constricted affect), or avoiding intimate relationships with close others (i.e. lack of close 
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friends) may prevent young people from effectively communicating their internal imaginative 

states (i.e. thoughts and feelings) within the domain of interpersonal relationships, thus 

disrupting their ability to “find” their psychological self in the minds of others (Brent., 2009). 

 Alternatively, or in conjunction, difficulties in understanding oneself and others may 

significantly interfere with young people’s ability to function within social situations, leading 

them to withdraw from interpersonal contact. This is important as the widening of intimate 

relationships with others during adolescence typically evokes novel and distressing affective 

experiences (i.e. anger, despair, shame), which are often difficult to tolerate and subject to 

avoidance (Fonagy, 2008). Under favourable circumstances, adolescents with relatively robust 

mentalizing capacities manage to regulate these new experiences and integrate them in their 

developing self-structure. However, for some young people, disruptions in the capacity to 

recognise their own and other peoples’ mental states can amplify the distress evoked within 

interpersonal situations (Debbané, Salaminios et al., 2016). For instance, difficulties in 

discriminating what one imagined saying or doing from what one said or did can generate 

experiences of increasing confusion within social situations. In a similar vein, disruptions in 

the capacity to make inferences about other peoples’ thoughts and intentions may create 

difficulties in forming predictions about their behaviours, which may instead be experienced 

as surprising and approached with increasing suspicion (Brent, 2009). These adverse 

interpersonal experiences may in turn lead to the emergence of clinically relevant schizotypal 

outcomes such as interpersonal withdrawal, lack of intimacy, constricted affect and avolition, 

which signify maladaptive attempts to attenuate the distress generated within social 

interactions (Gumley & Schwannauer, 2006). This would resonate with data suggesting that 

mentalizing deficits are linked with the level of interpersonal withdrawal in patient samples 

(Frith, 2014; Sergi et al., 2007; Weijers et al., 2018). 
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 Conceptually, disruptions in mentalizing processes have traditionally been linked to 

insecure attachment relationships with caregivers during early childhood (Fonagy et al., 2002). 

In a similar vein, it has been suggested that early attachment adversity, particularly as it pertains 

to experiences of childhood trauma and neglect, may contribute to the breakdown of 

mentalizing abilities in patients suffering with psychosis and CHR adults  (Brent and Fonagy, 

2014; Brent, 2009; Debbané, Salaminios et al., 2016). On the basis of the current findings, 

another possibility is that among young people who are at neurogenetic risk for psychosis, the 

expression of negative schizotypal traits during adolescence may also contribute to undermine 

the normative elaboration of mentalizing processes to increase psychosis vulnerability, even in 

the absence of overt attachment trauma or adversity in childhood (Debbané & Barrantes-Vidal, 

2014; Debbané, Salaminios et al., 2016). Indeed, Boldrini et al. (2020a) recently reported that 

mentalizing difficulties, but not insecure attachment, prospectively predicted transition to 

clinical psychosis in a sample of CHR young adults. From a dynamic standpoint, it can be 

hypothesised that the process of emerging psychotic pathogenesis, as reflected by the 

expression of schizotypal personality traits, may actively inhibit the capacity to form emotional 

links with others, which in turn undermines the developmental capacity to think about, reflect 

on and regulate one’s own inner experiences (Bion, 1959). Although an increasing number of 

studies suggest that the expression of negative schizotypy is prospectively linked with a 

heightened risk for the development of psychotic disorders (Flückiger et al., 2016; Erlenmeyer-

Kimling et al., 1993), the underlying mechanisms remain incompletely understood. The results 

of the current thesis tentatively suggest that mentalizing dysfunction may represent a potential 

pathway through which negative schizotypal traits increase psychosis vulnerability during 

adolescence. 

  Surprisingly, no associations were found in the current thesis between the cognitive-

perceptual dimension of schizotypy and mentalizing difficulties. This is in contrast to previous 
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cross-sectional data in adult samples that have shown inverse correlations between positive 

schizotypy and performance in both ToM and self-/reality-monitoring tasks (Pickup, 2006; 

Humpston et al., 2017; Peters et al., 2007). A number of methodological differences may 

account for the discrepancy between the current findings and those of previous studies. First, 

the current thesis only investigated linear associations between mentalizing performance and 

schizotypal trait dimensions. Conversely, the majority of previous studies have reported group-

differences in mentalizing performance between people with high scores on measures of 

positive schizotypy or hallucination-proneness and those with low scores on these measures 

(Langdon and Coltheart, 1999; Larøi et al., 2004; Collignon et al., 2005; Versmissen et al., 

2007). Therefore, one possibility is that the link between mentalizing difficulties and positive 

schizotypal manifestations may only be evident among individuals that are towards the end-

points of the schizotypy continuum (i.e. in people who exhibit very high psychometric 

schizotypy) (Alderson-Day et al., 2019). Indeed, this may have also accounted for the 

unexpected lack of associations between positive schizotypy and reality-monitoring 

performance in study 3 (chapter 4) of the current thesis.  

 Another reason that could have accounted for the lack of associations between 

mentalizing difficulties and positive schizotypal manifestations pertains to the inclusion of 

adolescent samples in the current thesis. More specifically, it is possible that cognitive-

perceptual manifestations and psychotic-like experiences represent outcomes, rather than 

predictors of mentalizing dysfunction and linear associations between the two only emerge 

after adolescence. In contrast, as mentioned above, schizotypal traits that specifically impact 

on interpersonal communication during adolescence (i.e. negative schizotypy) may also 

contribute to disrupt mentalizing abilities, thus their association is already evident during 

adolescent development. Given that the empirical studies of the current thesis are the first to 

examine the associations between either self- or reality-monitoring and schizotypy in typically 
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developing young people and no other study has examined the latter’s associations with self-

reported mentalizing (e.g. using the RFQ), the current findings need be interpreted with 

caution.  

 Indeed, in line with research in adult samples, the only previous study that has tested 

the relationship between ToM performance and schizotypy in community adolescents did find 

an association with the cognitive-perceptual dimension (Barragan et al., 2006). It must be noted 

however that similarly to studies in adult samples, Barragan et al. (2006) only reported a cross-

sectional association between two. Given the lack of prospective predictive effects of positive 

schizotypy on ToM performance in the current thesis, it remains possible that cognitive-

perceptual manifestations of schizotypy represent outcomes, rather than predictors of ToM 

dysfunction (Langton and Coltheart, 1999).  

  

 

6.2.2.  What are the effects of age, cognitive effort and emotional valance on the capacity 

to monitor self-generated mental events? 

 

According to contemporary conceptualizations, psychotic experiences in clinical and non-

clinical populations are associated with confusions in the identification and monitoring of self-

generated information (Allen et al., 2007; Blakemore et al., 2003). Indeed, a large body of 

research evidence suggests that impairments in two key cognitive processes implicated in 

sustaining a coherent sense of self and agency, namely self-monitoring (i.e. the capacity to 

discriminate between what one did or said and what one imagined doing or saying) and reality-

monitoring (i.e. the capacity to discriminate self-generated from other-produced events) may 

underpin the reality distortions characterising psychotic phenomena. Despite this evidence, the 

development of self-and reality-monitoring abilities during the critical period of adolescence, 

as well as the factors that may contribute to disrupt these remain relatively unexplored.  
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Interestingly, a small number of studies have shown that increased cognitive effort and 

emotional valence at the time of testing may disrupt self- and reality-monitoring performance 

and their effects are particularly pronounced among people who report psychotic experiences 

(Bentall et al., 1991; Larøi et al., 2004). Studies 2 and 3 of the current thesis used novel 

experimental tasks to empirically examine self- and reality-monitoring in adolescence by 

comparing performance between different age-groups, under different conditions of cognitive 

effort and emotional valence respectively. 

 First, results of the current thesis did not find a main effect of age on self- and reality-

monitoring performance for speech during adolescence. This is in line with previous research 

in children and young adults suggesting that the capacity to monitor the source of self-

generated mental events may be established prior to adolescence, during childhood 

development (Foley et al., 1983; Sussman, 2001). Importantly however, late adolescents 

displayed more reality-monitoring errors compared to young adults for words that were 

negatively charged. This is interesting given that no such effect was found for neutral or 

positively-charged material. Emerging neuroimaging data suggest that although the prefrontal 

cerebral networks that typically sustain basic reality-monitoring processes are already 

established by late childhood, their functional specialization undergoes further elaboration 

during adolescent development (Lagioia et al., 2011). This coincides with ongoing functional 

maturation in the prefrontal cortex as it pertains to its activity in the regulation of negative 

emotions  (Young et al., 2019; Ahmed et al., 2015). Thus, it is possible that when young people 

undertake reality-monitoring judgments for emotionally-charged material that implicitly evoke 

negative arousal, the neural demands imposed on the prefrontal cortex may exceed its 

functional maturation, leading to disruptions in reality-monitoring performance. This effect 

may be particularly exacerbated during late adolescence, which entails novel emotional 

challenges pertaining to processes of individuation and identity formation, including the 
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initiation and increasing importance of romantic relationships, reduced dependence on family 

support and new academic pressures (Casey et al., 2010). Together, these experiences can 

augment young peoples’ reactivity towards negative stimuli, thus increase the likelihood to 

confuse between self- generated and other-produced events.   

 Further analyses showed that the observed difference in reality-monitoring 

performance for negative material between late adolescents and young adults was driven by an 

increased rate of externalizing misattributions in the former group (i.e. confusing self-

generated words as experimenter-produced). It appears that the propensity to misattribute self-

generated negative material to external agents represents a normal aspect of human variation 

that attenuates from late adolescence towards young adulthood. This is important given that 

the specific externalizing pattern for negative material has also been identified among patients 

suffering with schizophrenia and hallucination-prone adults (Larøi et al., 2004). On the  basis 

of the current findings, it can be tentatively hypothesised that the propensity to externalize 

negative material in psychosis may reflect the breakdown of neurobiological and psychosocial 

processes that normally sustain the developmental elaboration of reality-monitoring from late 

adolescence to young adulthood.  

In terms of cognitive effort, a small body of research in hallucination-prone adults and 

young people has shown that conditions which increase the cognitive processing required 

during memory encoding lead to externalizing self-monitoring misattributions (i.e. confusing 

something one imagined saying or doing for something one did or said) (Larøi et al., 2004; 

Debbané et al., 2010). Contrary to these samples, the current thesis showed that typically 

developing adolescents display the opposite self-monitoring pattern under conditions of high 

cognitive effort, namely an increased rate of internalizing misattributions (i.e. confusing overt 

speech for silent). Conditions that increase the cognitive operations required during the 

encoding of overt speech typically increase its similarity to inner speech, thus leading to 
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confusions between the two (Johnson et al., 1993). At the same time, increased cognitive effort 

during the production of overt speech may reduce the encoding of its sensory-motor feedback 

(i.e. vocalizations, sounds), thus generating uncertainty in memory about its real and 

perceptually-based nature (Morosan et al., 2018). On the basis of the current data, it appears 

that the propensity to misattribute overt actions as imagined under conditions of increased 

cognitive effort constitutes a normal aspect of young people’s development. Conversely, given 

its links with hallucination proneness, the exacerbation of externalizing self-monitoring errors 

under high cognitive effort may constitute an early marker of psychosis vulnerability during 

adolescence (Debbané et al., 2010).  

 

6.2.3. What are the developmental links between psychological processes involved in 

self- and other-understanding during adolescence? 

 

 Overall, research suggests that disturbances in thinking abilities pertaining to both self- 

(i.e. self-monitoring) and other-understanding (i.e. ToM) are present in schizophrenia and 

independently contribute to the developmental unfolding of the illness during its premorbid 

and prodromal stages (Brent and Fonagy, 2014). Importantly however, self- and other-

referential processes are not independent from each other (Frith and Frith, 1999). For instance 

an impaired understanding of one’s inner states is likely to lead to a distorted view of other 

people’s thoughts and intentions. Indeed, behavioural and neuroimaging studies have shown 

correlated task performance and shared neural activation patterns between self-monitoring and 

ToM evaluations among both clinical and non-clinical samples (Fisher et al., 2008 ; Murphy 

et al., 2010; Shad et al., 2011 ; Brunet-Gouet and Decety, 2006 ; Vinogradov et al., 2006; 

Simons et al., 2006; Murphy et al., 2010). These findings suggest that impairments in self-

monitoring and ToM processes may reflect different dimensions of a more fundamental 

disturbance pertaining to the recognition of the boundaries between external and internal reality 
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(Murphy et al., 2010). The current thesis extends previous findings by showing that specific 

types of self-monitoring misattributions are prospectively linked to different forms of ToM 

dysfunction. More specifically, study 4 showed that externalizing and internalizing self-

monitoring misattributions during adolescence respectively predicted hypermentalizing and 

hypomentalizing ToM for cognitions at 5-year follow-up.  

 First, the current findings suggest that self-monitoring confusions in adolescence may 

constitute early markers for the development of abnormal ToM patterns. This provides initial 

support to clinical conceptualizations suggesting that impaired self-awareness during the 

premorbid stages of psychosis expression may contribute to the elaboration of aberrant 

explanations of social experiences typically linked to the emergence of clinical psychotic states 

(i.e. paranoid delusions and hallucinations) (Brent and Fonagy, 2014). Indeed, results from the 

current thesis showed that when self-monitoring was impaired, the expression of negative 

schizotypal manifestations was prospectively linked with a propensity to overattribute thoughts 

and intentions in others (i.e. hypermentalizing). It is possible that in the absence of adaptive 

relationships with close others, difficulties in the monitoring of self-generated mental events 

may lead young people to adopt a hypermentalizing ToM pattern as a maladaptive means to 

navigate a social world of increasing complexity. Another possibility is that self-monitoring 

confusions may disrupt young peoples’ functioning within social situations (Salaminios et al., 

2020b). This may lead them to withdraw from interpersonal contact, thus preventing them from 

using close relationships with others to elaborate their ToM abilities (Fonagy et al., 2002). 

Given that negative schizotypy, externalizing self-monitoring and hypermentalizing ToM 

patterns have all been implicated in the expression of clinical psychosis, the current findings 

can inform our understanding regarding early psychopathological interactions that may 

contribute to increase psychosis vulnerability during adolescent development.  
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 Furthermore, the observed associations between self-monitoring and ToM processes 

can extend our understanding regarding phenomenological aspects of aberrant mentalizing 

patterns. It has previously been suggested that individuals who experience disruptions in their 

mentalizing capacities, including those who experience psychotic phenomena, may turn to 

“pre-reflective” modes of self-organization in order to make sense of themselves in relation to 

others in the world (Fonagy et al., 2002 ; Debbané, Salaminios et al., 2016 ; Salaminios and 

Debbané, 2021). These include the psychic equivalence (internal reality is experienced as 

isomorphic to external reality) and pretend modes of functioning (internal reality is 

experienced as dissociated from external reality) (Fonagy & Target, 1996). The current data 

can increase our understanding regarding the underlying psychological mechanisms sustaining 

these pre-reflective forms of self-organization. For instance, both externalizing self-monitoring 

and hypermentalizing ToM patterns reflect attributional styles in which one’s internal 

imaginative states impinge on the perception of external reality (i.e. what one thinks inside 

becomes real outside). In the case of the self this involves the misattribution of mental events 

(i.e. inner speech) as real, while in the case of others it entails the over-attribution of inner 

states to other peoples’ overt behaviours. Therefore, the observed relation between the two may 

be indicative of a more general tendency to function in psychic equivalence when making 

attempts to understand oneself and others. Conversely, internalizing self-monitoring and 

hypomentalizing ToM patterns both reflect the tendency to decouple inner imaginative states 

from the perceptually-based domain of external reality. In terms of self-monitoring this entails 

the misattribution of overt actions as merely imagined, while in terms of ToM it involves the 

reduced attribution of inner states to other peoples’ behaviours. Within this context, their 

association may reflect the propensity to engage in  pretend mode functioning when faced with 

the complexity of making sense of oneself and others.  
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 In summary, the observed associations between different types of self-monitoring and 

ToM patterns can shed light on the higher-order cognitive processes underpinning the 

phenomenology of “pre-mentalistic” forms of self-organization (Fonagy & Bateman, 2016 ; 

Fonagy et al., 2002). Within this context, aberrant self-monitoring and ToM patterns (e.g. 

externalizing self-monitoring and hypermentalizing) may not constitute static neurocognitive 

“deficits”, as often described in the literature (Frith, 1992). Rather they may reflect 

compensatory, albeit maladaptive, self-regulatory attempts seeking to sustain a minimal sense 

of self-organization in the context of increasing complexity (Fonagy & Bateman, 2016 ; 

Salaminios and Debbané, 2021). Furthermore, the relation between self-monitoring and ToM 

in the current thesis supports the view that mentalizing represents a multifaceted 

neurocognitive process that is comprised of different interconnected and flexible components 

(e.g. self-monitoring, ToM) that may relate with each other in complex ways to determine the 

development of characteristic thinking patterns. 

 

6.3.  Clinical implications of the main findings 

 

 The clinical implications of the current findings lie primarily within informing early 

identification and prevention clinical strategies to attenuate psychosis vulnerability in young 

people who present with schizotypal personality traits, prior to the development of clinical 

symptoms. Most specifically, the data of the current thesis (1) highlight the importance of 

encompassing evaluations of mentalizing abilities in the assessment of psychosis risk during 

adolescence; and (2) provide the empirical basis supporting the preventative application of 

mentalization-based psychotherapy (MBT) to sustain mentalizing development in young 

people confronted with trait risk for psychosis. 
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 Previous research suggests that the transition to a diagnosable form of clinical psychosis 

is commonly associated to the emergence of significant impairments in functional outcomes 

(e.g. interpersonal relating, occupational functioning), which often remain stable despite 

symptomatic improvement following psychotherapeutic or pharmacological treatment 

(Armando, Hustebaut and Debbané, 2019; Hamm et al., 2018). Similarly, young adults who 

display state manifestations of psychosis risk (i.e. CHR), whether they transition to a first 

episode of psychosis or not, do not generally display good clinical or functional outcomes 

(Simon et al., 2011; Carrión et al., 2013; Addington et al., 2011). Because of the above, the 

focus of current treatment efforts is progressively shifting towards a more preventative 

approach, seeking to identify and treat emerging psychosis at its earliest stages, prior to the 

development of clinically-relevant symptoms (Armando, Hustebaut and Debbané, 2019; 

McGorry et al., 2007).  

 Schizotypal trait manifestations commonly emerge in adolescence and reflect the 

earliest premorbid signs of psychosis risk. As such, the application of preventative treatments 

in youths who report schizotypal features may be warranted. Importantly however, the 

psychotic nature of schizotypal manifestations, particularly as it pertains to the interpersonal 

and disorganised dimensions, can often be difficult to recognise by clinicians, but also by 

young people and their families alike (Armando, Hustebaut and Debbané, 2019). Furthermore, 

questions of early treatment among young people who exhibit premorbid or prodromal 

manifestations can be controversial as the rates of those who do not transition to clinical 

psychosis are high (Addington et al., 2011; Debbané et al., 2014). Indeed, early intervention 

and prevention clinical practice is most often undertaken under conditions of increased 

uncertainty pertaining to the evolution of symptoms in those who present with sub-clinical 

manifestations (Armando, Hustebaut and Debbané, 2019). This highlights the need to uncover 
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identifiable psychological markers that can support the clinical assessment and treatment of 

psychosis vulnerability in young people who report schizotypal personality traits. 

Mentalizing difficulties are transdiagnostic and have been implicated in the emergence 

of various psychiatric illnesses, such as BPD (Bateman & Fonagy, 2010); depression (Taubner 

et al., 2011) and functional somatic disorders (Luyten et al., 2012). Regarding the development 

of psychotic disorders, the current research suggests that mentalizing dysfunction represents a 

potential pathway through which schizotypal personality traits may increase psychosis 

vulnerability during adolescence. Indeed the current thesis showed that self-reported 

mentalizing mediated the links between schizotypal features and thought problems relevant for 

psychosis. Furthermore, the studies of the current thesis showed that  the expression of negative 

schizotypal manifestations in adolescence was associated with self-monitoring confusions and 

the development of aberrant ToM patterns typically linked with an elevated risk for psychotic 

illnesses. Therefore, the current data suggest that the assessment of mentalizing abilities 

pertaining to the understanding of both self and others can support the evaluation of psychosis 

risk in young people who present with schizotypal trait manifestations. To this end, the 

measurement of mentalizing abilities through self-report appears to be an effective and easy-

to-administer method that can be used within the context of early prevention clinical services 

and school settings for the purposes of screening and outcome evaluation (Fonagy et al., 2016; 

Salaminios et al., 2020a). 

 Although more research is needed to draw causal conclusions about the pathogenic 

impact of mentalizing dysfunction, the current findings suggest that therapies targeting 

mentalizing abilities may be implemented preventatively to attenuate psychosis vulnerability 

among young people who are faced with trait risk for the illness (Debbané, Salaminios et al., 

2016; Armando, Hustebaut and Debbané, 2019). More specifically, the current data suggest 

that supporting young people who withdraw from adaptive interpersonal contact in the context 
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of negative schizotypy sustain their mentalizing abilities may protect them from the 

development of aberrant thinking patterns linked to psychosis. In addition, therapeutically 

supporting adolescents sustain their understanding of themselves and others may help them 

regulate the distress they experience within social situations. This can in turn reduce their 

tendency to avoid interpersonal contact and enable them to use positive interactions with close 

others to further elaborate their mentalizing capacities (Debbané, Salaminios et al., 2016; 

Fonagy et al., 2002). Indeed, previous research suggests that better mentalizing skills appear 

to support adaptation and individuation processes in adolescents recovering from a first episode 

of psychosis (Braehler and Schwannauer, 2012).  

 Within this context, targeted interventions with a mentalizing focus may be 

implemented on the basis of the young person’s age and level of risk. First, for young 

adolescents who tend to socially withdraw in the context of negative schizotypy low-intensity 

psychosocial interventions, delivered either at the family or school levels, can be implemented 

to engage them into group activities that will sustain the development of normative mentalizing 

trajectories. Second, for high-risk adolescents who display more enduring expressions of 

negative schizotypy, adapted mentalization- based psychotherapies may be applied with the 

aim to foster better mentalizing skills to improve long-term functional outcomes and increase 

resilience against clinical illness (Salaminios and Debbané, 2021). This may be particularly 

important towards the later stages of adolescent development, which entails biological changes 

and new  interpersonal challenges prone to evoke negative affective arousal (i.e. hormonal 

changes; initiation of romantic relationships), thus constituting a critical period for the 

disruption of mentalizing and the onset of psychotic disorders. Importantly, given that 

mentalizing dysfunction appears to be transdiagnostic and implicated in various 

psychopathological outcomes (Fonagy and Bateman, 2016), interventions with a mentalizing 
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focus may also sustain resilience against the emergence of non-psychotic illnesses (e.g. BPD, 

mood and anxiety disorders) among young people who report schizotypal manifestations. 

Interestingly, the current data showed that disruptions in psychological processes 

sustaining self-awareness relate to trait risk for psychosis in adolescence and are predictive of 

the future tendency to misunderstand social situations. This suggests that helping young people 

who report schizotypal manifestations sustain a coherent sense of self and personal agency 

should constitute a primary therapeutic target to prevent the emergence of rigid or even 

delusional explanations of social experiences. Within this context, treatments that are primarily 

focused on the elimination of specific symptoms, or seek to “train” individuals into altering 

maladaptive thinking patterns may be insufficient to support the recovery of a coherent sense 

of self (Hamm et al., 2018). Rather, in order to support the development of a stable sense of 

self in the face of emerging psychosis, psychotherapeutic treatments may need to help 

individuals construct a mental representation of their inner states (Fonagy, 2000). Indeed, 

mentalization and metacognition-oriented approaches to psychotherapy (Brent, 2009; Hasson-

Ohayon et al., 2017; Lysaker et al., 2018) may be effective in the treatment of young people 

who are at trait risk for psychosis, as they specifically focus on creating an intersubjective 

narrative construction space, which fosters in clients the capacity to think about and reflect on 

their emerging thoughts, feelings and experiences, as well as synthesise these to form a more 

coherent sense of themselves and of themselves in relation to others.  

Recently, clinical adaptations of MBT for the treatment of individuals diagnosed with 

clinical psychosis and those who are in the prodromal risk stage of the illness have been 

reported in the literature (Brent, 2009; Weijers et al., 2020; Debbané et al., 2016). In addition, 

studies have shown the feasibility of MBT for individuals suffering with psychosis (Weijers et 

al., 2016) and its effectiveness in the treatment of adolescent conditions that involve comorbid 

psychotic symptoms (Rossouw & Fonagy, 2012). Most importantly perhaps,  data from the 
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first randomised controlled trial suggest that although MBT may lead to robust improvements 

in social functioning among people diagnosed with psychotic disorders, it appears to be less 

effective in those suffering with chronic forms of the illness compared to patients with a recent 

illness-onset (Weijers et al., 2020). Given the increasing relevance of “clinical staging” (i.e. 

progressively tailoring the interventions offered according to progressing symptomatology and 

need) to support the early targeted treatment of emerging psychosis (Raballo and Larøi, 2009; 

McGorry et al., 2007; Nelson et al., 2016), the current data suggest that it may be fruitful to 

examine the effectiveness of MBT as a preventative treatment strategy for young people during 

the premorbid period of psychosis expression (Armando, Hustebaut and Debbané, 2019).  

 

6.4.  Methodological issues and limitations of the current thesis 

  

The findings of the current thesis, along with their conceptual and clinical implications need to 

be considered in the light of certain methodological issues. Specific methodological limitations 

pertaining to each individual study of the thesis have been presented in the relevant chapters. 

The following sections will highlight more general methodological issues that cut across the 

studies of the current thesis. These primarily relate to the measurement of complex 

multidimensional constructs, such as schizotypy and mentalizing, as well as to the sampling 

methods used and the effects of possible confounding factors. The next sections discuss these 

in detail. 

 

6.4.1.  Methodological issues in the measurement of schizotypy  

Although it is generally agreed that schizotypy reflects a multifaceted construct, its core 

dimensions, as well as the best methods to assess these remain the subject of conceptual and 
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empirical debate. Indeed,  self-report measures developed to assess schizotypal traits often vary 

in terms of the manifestations they aim to capture (i.e. single manifestations vs. wider 

constellations), as well as in the “severity” of these (i.e. clinical vs psychometric) (Mason, 

2015). As discussed in chapter 1.3.3., two approaches have been developed to measure 

schizotypal phenomena in the general population. Scales developed on the basis of the clinical 

approach either take single symptom features or diagnostic criteria, which are less frequently 

endorsed in the general population, as their starting point. In contrast, measures that adhere to 

the psychometric approach encompass items that capture “normal” or at least normally-

distributed manifestations that tend to extend beyond the psychopathological domain.  

The empirical studies of the current thesis used the SPQ as the main measure of 

schizotypal traits. The SPQ has been formulated on the basis of the DSM-III-R diagnostic 

criteria for schizotypal personality disorder (Mason, 2015). As such, it constitutes a “clinical” 

measure of schizotypal personality manifestations that may not be continuously distributed in 

general population. Thus, it remains possible that low mean scores on the cognitive-perceptual 

dimension of the SPQ may have also accounted for the lack of associations with mentalizing 

difficulties across the studies of the current thesis. It must be noted however that previous 

studies that have employed the SPQ to assess schizotypal traits in non-clinical adult and 

adolescent samples have reported mean, standard deviation and range values comparable to 

those identified in the current thesis (Fumero et al., 2018; Badoud et al., 2013; 2015b). 

Therefore, the scores reported in the current thesis appear to reflect the normal variation of 

SPQ-measured schizotypal traits in community samples. It is important to also note that the 

primary aim of the current thesis was to investigate how more “pathological” aspects of 

schizotypal trait expression may relate to mentalizing disruptions in community adolescents, 

thus justifying the use of the SPQ. Given that the SPQ is one of the most commonly used 

measures of schizotypal traits, it’s use also allows for comparisons between the current findings 
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and those of other studies. Future studies can test the findings of the current studies by using 

schizotypy scales with a less clinical content than the SPQ. 

Most importantly perhaps, although factor analytic studies of the most commonly used 

schizotypy scales have shown that they all encompass positive, negative and disorganized 

dimensions, these often differ to their specific content (Grant et al., 2018). For instance, the 

SPQ encompasses in its negative dimension trait manifestations pertaining to social anxiety, 

constricted affect and lack of close friends. In contrast to this, the negative dimension of other 

widely used schizotypy scales, such as the Oxford-Liverpool Inventory of Feelings and 

Experiences (O-LIFE, Mason, Claridge and Jackson, 1995) and the Wisconsin Schizotypy 

Scales (WSS, Chapman et al., 1976) are primarily based on more subtle features of  trait 

physical and social anhedonia. Importantly, physical and social anhedonia in community 

samples have been prospectively associated with an elevated risk for the development of 

schizophrenia-spectrum illnesses (Kwapil et al., 2013; Miettunen et al., 2011). However, the 

use of the SPQ in the current study precluded the investigation of associations between 

mentalizing and trait features of social or physical anhedonia. In a similar vein, the disorganised 

dimension of the SPQ primarily captures aspects of “eccentric behaviour” (i.e. odd behaviours 

and odd speech), while the cognitive disorganization scale of the O-LIFE is geared to measure 

dimensional aspects more directly related to formal thought disorder, including problems in 

concentration/attention and difficulties in decision-making (Grant et al., 2018). Again the latter 

were not assessed in the current study. In addition, high intercorrelations between the three 

dimensions of the SPQ were observed across the empirical studies of the current thesis, thus 

raising questions regarding the use of the SPQ as  multidimensional measure of schizotypy 

(Gross et al., 2014). For instance, given that the SPQ represents a clinical measure of SPD 

traits, the high intercorrelations between its scales suggest that it may have tap into more global 

aspects cutting across its dimensions, such as perceived distress (Oezgen and Grant, 2018). 
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 Overall, differences in the nature and content of the schizotypy scales used across 

different studies may impact on the variables studied, as well as on the results obtained.  Indeed, 

at present, it appears that different measures designed to assess multidimensional aspects of 

schizotypy have different factor structures (Gross et al., 2014). This highlights the importance 

of making the theories to be tested explicit, as well as the need to be cautious when interpreting 

schizotypy scores in non-clinical populations (i.e. a high schizotypy score on a clinically-

informed measure of schizotypy may be interpreted differently to a high schizotypy score on a 

measure whose content aims to capture more normally-distributed manifestations) (Mason, 

2015). Furthermore, it highlights the need to further operationalise the construct of schizotypy, 

as well as elucidate its complex multidimensional structure. To this end, further examining the 

links of different schizotypal dimensions with cognitive, behavioural and neurobiological 

endophenotypes, as well as with environmental stress factors (e.g. trauma, attachment) may 

contribute to increase our understanding of this complex construct. Importantly, this can 

facilitate the development of new measures that will be based on the increasing empirical 

understanding of the construct structure of schizotypy, rather than on historical conceptual 

models.  

 

6.4.2.  Methodological issues in the measurement of mentalizing 

As discussed in section 1.1., mentalizing represents a complex multidimensional 

construct that encompasses a number of processes involved in the understanding of oneself and 

others, such as ToM (inferring inner states from others’ behaviours), empathy (relating to the 

emotional states of others), mindfulness (emotional self-awareness), and self-monitoring 

(cognitive self-awareness) (Choi-Kain & Gunderson, Fonagy & Luyten, 2009). Given its 

complex and multifaceted nature mentalizing is difficult to quantify and measure.  
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For instance, although self-report measures of mentalizing, such as the RFQ,  are brief 

and easy-to-administer, their scores can be influenced by aspects of social desirability and most 

importantly by the accuracy with which individuals can assess their own mentalizing abilities 

(Shaw et al., 2019; Fonagy et al., 2016). In addition, the decontextualized manner in which 

self-report measures assess mentalizing may not take into account the implicit interactional 

context in which mentalizing typically unfolds, thus reducing their ecological validity (Shaw 

et al., 2019). To this end, future studies may incorporate experience sampling methods to assess 

self-reported mentalizing as it unfolds within daily life. 

 A second question pertains to whether the items included in operationalised self-report 

measures of mentalizing adequately encapsulate the complex and dimensional nature of mental 

state inferences. For instance, only one out of the eight items of the RFQ directly assess the 

understanding of others, while the rest refer to the understanding of oneself, or of oneself in 

relation to others, thus raising questions about the measure’s face validity (Müller, Wend, et 

al., 2020). Thus it remains possible that RFQ scores in the current study were primarily 

indicative of participant’s evaluations in terms of their self-oriented mentalizing abilities. It 

must be noted however that the RFQ has previously been shown to correlate with measures 

relating to other-oriented metalizing such as perspective-taking and empathy (Fonagy et al., 

2016),  

Another methodological issue relates to the ability of self-report measures to effectively 

capture different forms of mentalizing dysfunction. For example, as originally constructed, the 

certainty and uncertainty scales of the RFQ aim to capture maladaptive forms of 

hypermentalizing and hypomentalizing respectively (Fonagy et al., 2016). Importantly 

however, while previous studies have shown that high scores on the uncertainty scale  do relate 

to psychopathological manifestations in both clinical and non-clinical populations, high scores 

on the certainty scale  have been associated with better mental health outcomes (Badoud et al., 
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2015; Fonagy et al., 2016; Li et al., 2020; Müller, Wend, et al., 2020). Indeed, data from a 

recent psychometric study using a number of psychopathological criterion variables did not 

find evidence that the certainty scale of the RFQ captures maladaptive forms of 

hypermentalizing (Müller, Wend, et al., 2020). This was taken into account in the current 

thesis, which only used the certainty scale of the RFQ as a measure of adaptive mentalizing 

functioning.  

Given that self-report measures, such as the RFQ, are not geared to distinguish between 

self- and other-oriented mentalizing abilities (Fonagy et al., 2016), the current thesis used 

experimental measures to assess these. More specifically self- and reality-monitoring were 

used to assess the cognitive, self-oriented aspects of mentalizing, while ToM was used as a 

measure of other-oriented mentalizing. It must be noted however, that self/reality-monitoring 

and ToM are themselves complex and multifaceted processes, thus difficult to measure. For 

instance, while the current thesis only examined self-monitoring for speech, other studies have 

assessed the monitoring of physical actions. As discussed in chapter 3, self-monitoring for 

speech and physical actions may differ, as the latter typically involves a richer amount of 

sensory-motor and spatiotemporal traces encoded in memory compared to the former 

(Collignon et al., 2005). Indeed, previous studies that have found associations between self-

monitoring and positive schizotypy, have done so by using action-monitoring paradigms 

(Humpston et al., 2017; Peters et al., 2007). Thus, the use of a task that assessed the monitoring 

of verbal and not physical actions may have accounted for the lack of associations between 

self-monitoring and positive schizotypy in the current thesis. Future studies can combine the 

assessment of self-monitoring for both verbal and physical actions to examine their links with 

schizotypal manifestations in young people. 

Regarding reality-monitoring, the task used in the current thesis required participants 

to distinguish between self- and other-generated speech in memory (i.e. offline). Contrary to 
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this, a number of task-based measures involving the experimental-simulation and manipulation 

of participants’ actions have been used to assess subjects’ capacity to undertake reality-

monitoring attributions online (i.e. in-the-moment). These have shown that individuals who 

report high positive schizotypy are prone to promptly disown their self-generated speech or 

physical movements when slight pitch or temporal modifications are experimentally 

introduced to the sensory feedback they receive (Versmissen et al., 2007; Hommes et al., 2011). 

Given that different encoding processes are involved when making offline and online reality-

monitoring attributions (Dahoun et al., 2013), the findings of the current thesis may have been 

influenced by the use of a task that only assessed reality-monitoring evaluations in memory. 

 In terms of ToM, the current study employed an experimental task geared to assess the 

capacity to undertake complex inferences about other peoples’ inner states in the context of 

real-life social situations (i.e. MASC). Conversely, previous studies have mainly assessed 

associations between schizotypy and impairments in singular components of more basic ToM 

abilities (i.e. facial affect recognition, false-belief, etc) (Langdon & Coltheart, 1999; Pickup, 

2006). Although tasks that capture the complexity of ToM as it unfolds within day-to-day 

interactions may have high ecological validity, it is possible that experimental paradigms that 

measure relatively simple ToM inferences are more sensitive in capturing associations with 

cognitive-perceptual manifestations.  

 Finally, it must be noted that although self/reality-monitoring and ToM were selected 

as the focus of investigation because of evidence suggesting that they are consistently impaired 

in people suffering with psychosis and hallucination-prone adults (Debbané, Salaminios et al., 

2016), other processes known to capture more affect-based aspects of mentalizing, such as 

empathy and mindfulness were not directly assessed in the current study. This is important, as 

disruptions in these have also been linked with psychotic phenomena in clinical and non-

clinical populations (Peters et al., 2016; Montag et al., 2007). To shed more light on how 



 245 

mentalizing unfolds in the context of schizotypal trait expression during adolescence, future 

studies should also encompass evaluations of these processes. 

 Overall, difficulties in the measurement of mentalizing further raise the issue of the 

heterogeneity of the mentalizing construct. At present, the concept of mentalizing remains too 

wide, without a clear operationalization and its measurement primarily relies on the assessment 

of its component processes (e.g ToM, self-monitoring). Importantly however, the exact nature 

of the relations between these processes remains incompletely understood. In this sense, more 

empirical work is needed to clarify the relationship between overlapping concepts, such as 

metacognition ToM and self-monitoring. In the absence of clear empirical evidence based on 

large scale comparative studies that could support the operationalization of these processes, it 

is important for future studies in schizotypy or schizophrenia to undertake multidimensional 

measurements of mentalizing. Indeed, the heterogeneity of schizotypy and schizophrenia 

suggest that the assessment of different mentalizing facets may be needed to identify their exact 

relation to these conditions.  

 Furthermore, it would be important for future studies to focus on the longitudinal 

assessment of mentalizing during critical periods for its development. This can contribute to 

further our understanding in terms of the factors that may contribute to disrupt or promote its 

developmental acquisition. To this end, it will be important to first develop new experimental 

tasks of mentalizing according to different developmental ages. Indeed, while traditional false-

belief tasks were originally developed to assess ToM in child samples, thus may generate 

ceiling effects when applied to older adolescents, tasks that are geared to assess ToM within 

more complex social interactions (such as the MASC) may be too difficult for younger 

adolescents.  
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6.4.3.  Methodological issues pertaining to sample characteristics and the effects of 

possible confounding factors  

 

Certain methodological issues pertaining to the sampling methods used may have influenced 

the results of the current thesis. First, the data the current thesis were derived from relatively 

small convenience samples and further associations could have emerged by assessing larger 

population samples. Nevertheless, the sample sizes of the current studies are comparable to 

those of previous correlational studies investigating associations between schizotypal traits and 

mentalizing processes in community adolescents and adults (Barragan et al., 2011; Pickup., 

2006). Furthermore, to account for the small sample sizes, Bayesian statistics were used to 

support the interpretation of the results. It must also be noted that although the current studies 

used samples of typically developing adolescents who at the time of testing did not suffer from 

any past or present psychiatric or neurogenetic disorders, data pertaining to possible psychiatric 

histories in the families of participants were not collected. Thus, it remains possible that some 

of the young people included in the studies may have had first-degree relatives who suffered 

with a schizophrenia-spectrum disorder. Given that unaffected first-degree relatives of 

individuals suffering with psychosis typically report higher scores on measures of schizotypy 

(Debbané et al., 2014) and display worse mentalizing skills compared to controls (Versmissen 

et al., 2007), this may have influenced the current data. In a similar vein, apart from age and 

gender, no other sociodemographic data were collected in the current thesis. This is important 

as different sociodemographic factors, such as ethnicity, class, and relationship status have 

previously been associated with schizotypal trait expression in community samples (Goulding 

et al., 2009; Sharpley and Peters, 1999). Finally, it must be highlighted that high scores across 

different schizotypy dimensions reported in the current thesis are relative to community 



 247 

samples and not representative of “true schizotypes” or individuals who might be suffering 

from schizotypal personality disorders.  

Although the current studies did take into account a number of potential covariates, 

such as gender, age and IQ, other confounding factors may have influenced the results 

obtained. Given the multiplicity of factors previously linked with schizotypal trait expression 

and mentalizing skills, presenting an exhaustive list of all potential confounding variables is 

beyond the scope of this section. Rather, certain psychosocial factors that may be particularly 

pertinent to the analyses conducted in the current samples are discussed. First of all, and 

perhaps most importantly, the studies of the current thesis did not account for the effects of 

attachment when investigating the associations between schizotypy and mentalizing. This is 

particularly important as a number of conceptual and empirical accounts have linked 

attachment to the development of mentalizing abilities (Fonagy et al., 2002; Fonagy et al., 

1997; Sharp & Fonagy, 2008). Indeed, it is possible that the observed associations between 

schizotypal traits and mentalizing disruptions in the current thesis may have been influenced 

by the effects of insecure attachment. It must be noted however that according to recent 

conceptualizations, the construct of schizotypy does not constitute an independent entity, but 

rather represents a dynamic and complex personality system of underlying and interacting 

neurocognitive emotional and behavioural factors, which among others also include attachment 

security (or insecurity) (Fonseca-Pedrero et al., 2020). Within this context, it can be 

hypothesised that schizotypal personality dimensions encapsulate within them different 

attachment styles (i.e. preoccupied, avoidant). For instance negative schizotypy and avoidant 

attachment both fundamentally entail the propensity  to avoid interpersonal contact and the two 

have consistently been shown to correlate (Berry et al., 2006; 2007; Tiliopoulos and Goodall, 

2009; Debbané, Salaminios et al., 2016). Nonetheless, future studies can benefit by either 

investigating the mediating/moderating effects of attachment on the relationship between 
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schizotypy and mentalizing, or using it as a control variable in the analyses. In addition, the 

effects of childhood trauma and neglect were not accounted for in the current analyses. 

Similarly to attachment, subjective reports of childhood trauma have been shown to relate to 

mentalizing difficulties in individuals suffering with psychotic disorders and high-risk samples 

(Weijers et al., 2018; Brent and Fonagy, 2014), thus may have also impacted on the results of 

the current thesis. Finally, other adolescent-specific psychosocial factors that may have 

impacted on schizotypy scores in the current samples, such as cannabis-use (Anglin et al., 

2012)  and bullying-victimization (Fung and Raine, 2012) were not assessed in the current 

thesis. 

 

6.5.  Directions for future research 

 

On the basis of the current findings, as well as the methodological considerations presented in 

the previous sections, a number of directions for future research can be proposed. Again, an 

exhaustive list of these is beyond the scope of the section. 

  A novel finding of the current thesis is that the negative schizotypal manifestations 

along with other schizotypal features that impede interpersonal communication with others (i.e. 

odd speech) relate to disruptions in mentalizing processes while these are still in the process of 

development during adolescence. This finding provides the empirical basis to support further 

conceptual and clinical research that can inform the preventative treatment of emerging 

psychosis in at-risk youths, prior to the development of clinical symptoms. 

  First, in accordance with the behavioural data of the current thesis, future studies can 

test whether young people who report high expressions of negative schizotypy also exhibit 

aberrant neurodevelopmental trajectories for key neural networks implicated in mentalizing 

processes.  
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  Second, future studies can examine the possible role of embodied regulation on the 

associations between negative schizotypy and mentalizing. This is important as psychotic 

experiences, including those that specifically manifest within the interpersonal domain, have 

been linked with increased arousal predisposition to stress (Clamor et al., 2015) and reduced 

interoceptive awareness (Koreki et al., 2021). Furthermore, it has been proposed that in the 

context of affective arousal during adolescence, failures to form mental representations of 

embodied signals to regulate their self-experience can lead young people develop aberrant 

explanations of social experiences as a maladaptive means to attenuate experiences of 

increasing confusion (Salaminios and Debbané, 2021). On the basis of the current findings, it 

may be fruitful to empirically examine whether difficulties in the recognition and regulation of 

embodied interoceptive signals among young people who report negative schizotypy may 

trigger the use of maladaptive mentalizing patterns.  

 In addition, it will be important to specify whether the interpersonal trait manifestations 

shown to relate to mentalizing difficulties in adolescence are underpinned by experiences of 

perceived threat in the context of social situations, by a diminished anticipation of reward from 

interpersonal relations, or by a more general lack of motivation to engage in these. This could 

in turn help us identify creative ways to therapeutically support young people confronted with 

trait risk for psychosis engage in social activities that can sustain the normative development 

of mentalizing and increase resilience against transition to clinical illness. In terms of the 

methods used to assess schizotypy, future studies should also test the current findings by 

employing scales geared to provide more refined assessments of negative schizotypy, including 

expressions of physical and social anhedonia, or scales with more “continuously-distributed” 

and less clinical item content than the SPQ.  

 From a clinical point of view, the observed association between negative schizotypal 

manifestations and mentalizing processes also supports the development of small-scale pilot 
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studies that will test the feasibility and effectiveness of preventative interventions aiming to 

sustain mentalizing development in the face of trait risk for psychosis during adolescence. First, 

studies can test whether low intensity psychosocial interventions, delivered either at the family 

or school levels, can successfully engage young people who exhibit negative schizotypal 

manifestations into social activities that will foster the development of mentalizing. Second, 

for high-risk adolescents who report more enduring expressions of negative schizotypy, studies 

can also test whether adapted mentalization- and metacognition-based psychotherapies are 

effective in fostering mentalizing skills to improve long-term clinical and functional outcomes. 

Furthermore mentalizing can be used as a process-outcome variable in studies of other 

psychosocial interventions applied to the treatment of psychosis risk in adolescence.  

 Given the observed associations between specific types of self-monitoring (i.e. 

externalizing vs internalizing) and ToM patterns (i.e. hypermentalizing and hypomentalizing), 

as well as proposed hypotheses about their potential “defensive” function, another interesting 

direction for future research would be to identify the conditions (i.e. interpersonal, affective) 

that may trigger the use of these. Indeed, it has been argued that individuals who exhibit 

psychotic phenomena may concurrently display both hypo- and hyper-mentalizing ToM 

patterns (Langdon and Brock, 2008). Similarly, young people who are at neurogenetic risk for 

psychosis have been found to exhibit greater rates of both externalizing and internalizing self-

monitoring misattributions compared to controls (Debbané et al., 2010). Thus, identifying 

affective and interpersonal stressors that may, at different times, potentiate the use of one 

aberrant attributional pattern over the other, among the same individuals, may be clinically-

relevant for the application of targeted and personalized preventative interventions during 

adolescence. To this end, future studies can utilise innovative methodological advances (i.e. 

experience sampling methods) to assess mentalizing process as they unfold in young peoples’ 

daily lives, which will invariably entail interpersonal and affective stress.  
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 Given the links between negative schizotypal manifestations, self-monitoring 

confusions and hypermentalizing ToM patterns observed in the current thesis, future research 

can also explore whether these interact to prospectively predict the worsening of schizotypal 

manifestations in community samples, or the transition to clinical psychosis in CHR samples. 

Furthermore, because the current data showed that self-reported mentalizing difficulties during 

adolescence mediated the effects of schizotypal traits on thought problems relevant for 

psychosis, future studies can more directly test this in CHR samples by using attenuated and 

intermittent psychotic symptoms as outcome variables. 

  As mentioned in the previous section, future studies that test the associations between 

schizotypal traits and mentalizing processes can also benefit by encompassing evaluations of 

other psychosocial risk factors known to influence these, including among others, attachment 

security, childhood trauma and neglect, cannabis use and bullying-victimization. 

 Overall, mentalizing is a useful construct for the understanding of schizophrenia and 

schizotypy, as empirical studies have shown its utility in terms of capturing variance in 

symptomatic and functional outcomes among both clinical and non-clinical samples. 

Importantly, a number of questions require further empirical investigation. First, the 

directionality of the observed associations between schizotypy and mentalizing remains 

unclear. Surprisingly, there is a lack of longitudinal investigations in adult and adolescent 

samples that would empirically identify whether mentalizing difficulties represent the 

outcomes of schizotypy or whether they contribute to increase schizotypy. Furthermore, the 

identification and differentiation of the specific mentalizing impairments that characterise the 

positive, negative and disorganised dimensions of schizotypy (and schizophrenia) is needed 

with the aim to develop personalised interventions that will attenuate the risk for the 

development of clinical psychosis and support better functional outcomes.   
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6.6.  Concluding remarks 

Overall, the findings of the current thesis suggest, for the first time, that the expression of 

negative schizotypal traits, which includes manifestations of social anxiety, constricted affect 

and lack of close friends, is associated with difficulties in self and other understanding during 

adolescence. Furthermore, self-reported mentalizing uncertainty partly mediated the effects of 

schizotypal manifestations pertaining to social anxiety and odd speech on thought problems 

relevant for psychosis. Contrary to previous studies in non-clinical adults, no associations were 

identified in the current thesis between mentalizing difficulties and cognitive-perceptual 

manifestations of schizotypy. Regarding the development of self-oriented processes involved 

in monitoring self-generated contents, the current data suggest that both self- and reality-

monitoring abilities may be established in pre-adolescent development. Importantly however, 

results of the current thesis also suggest that reality-monitoring capacities for emotionally-

charged material may undergo further elaboration from late adolescence to young adulthood. 

Regarding the effects of cognitive and affect-based factors on self-referential evaluations 

during adolescence, results of the current thesis indicate that conditions that increase cognitive 

effort and emotional valence during memory encoding may lead to self- and reality-monitoring 

confusions respectively. In addition, the findings of the current thesis suggest that externalizing 

and internalising self-monitoring misattributions prospectively predicted hypermentalizing and 

hypomentalizing ToM for cognitions respectively. Negative schizotypal manifestations 

prospectively predicted hypermentalizing ToM for cognitions at high but not low or moderate 

rates of externalizing self-monitoring misattributions.  

 The current thesis has raised new questions and pointed to new directions for further 

research in the study of the associations between mentalizing and schizotypal trait expression. 

Furthermore, the current findings have the potential to inform early identification and 
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prevention treatment strategies for young people who present with trait vulnerability for 

psychosis. 
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 Appendices 
 
 
Appendix 1: Items of the Schizotypal Personality Questionnaire (SPQ) (English version, 

Raine, 1991) 
 

 Interpersonal Scale 

 

Excessive Social Anxiety 

2. I sometimes avoid going to places where there will be many people because I will get anxious. 

11. I get very nervous when I have to make polite conversation. 

20. Do you ever get nervous when someone is walking behind you? 

29. I get anxious when meeting people for the first time. 

38. Do you often feel nervous when you are in a group of unfamiliar people? 

46. I feel very uncomfortable in social situations involving unfamiliar people. 

54. I would feel very anxious if I had to give a speech in front of a large group of people. 

71. I feel very uneasy talking to people I do not know well. 

No Close Friends 

6. I have little interest in getting to know other people. 

15. I prefer to keep myself to myself. 

24. I am mostly quiet when with other people. 

33. I find It hard to be emotionally close to other people. 

41. Do you feel that there Is no one you are really close to outside of your immediate family, or people you can 

confide In or talk to about personal problems? 

49. Writing letters to friends is more trouble than it is worth. 

57. I tend to keep in the background on social occasions. 

62. I attach little Importance to having close friends. 

66. Do you feel that you cannot get "close" to people? 

Constricted Affect 

8. People sometimes find me aloof and distant. 

17. I am not good at expressing my true feelings by the way I talk and look. 

26. I rarely laugh and smile. 

35. My "nonverbal" communication (smiling and nodding during a conversation) Is not very good. 

43. I am poor at returning social courtesies and gestures. 

51. I tend to avoid eye contact when conversing with others. 

68. I do not have an expressive and lively way of speaking. 

73. I tend to keep my feelings to myself. 
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 Cognitive-perceptual scale 

 

Ideas of Reference 

1. Do you sometimes feel that things you see on the TV or read In the newspaper have a special meaning for 

you? 

10. I am aware that people notice me when I go out for a meal or to see a film. 

19. Do some people drop hints about you or say things with a double meaning? 

28. Have you ever noticed a common event or object that seemed to be a special sign for you? 

37. Do you sometimes see special meanings in advertisements, shop windows, or In the way things are arranged 

around you? 

45. When shopping do you get the feeling that other people are taking notice of you? 

53. When you see people talking to each other, do you often wonder If they are talking about you? 

60. Do you sometimes feel that other people are watching you? 

63. Do you sometimes feel that people are talking about you? 

Odd Beliefs or Magical Thinking 

3. Have you had experiences with the supernatural? 

12. Do you believe in telepathy (mind-reading)? 

21. Are you sometimes sure that other people can tell what you are thinking? 

30. Do you believe in clairvoyancy (psychic forces, fortune telling)? 

39. Can other people feel your feelings when they are not there? 

47. Have you had experiences with astrology, seeing the future, UFOs, ESP, or a sixth sense? 

55. Have you ever felt that you are communicating with another person telepathically (by mind-reading)? 

Unusual Perceptual Experiences 

4. Have you often mistaken objects or shadows for people, or noises for voices? 

13. Have you ever had the sense that some person or force is around you, even though you cannot see anyone? 

22. When you look at a person, or yourself in a mirror, have you ever seen the face change right before your 

eyes? 

31. I often hear a voice speaking my thoughts aloud. 

40. Have you ever seen things invisible to other people? 

48. Do everyday things seem unusually large or small? 

56. Does your sense of smell sometimes become unusually strong? 

61. Do you ever suddenly feel distracted by distant sounds that you are not normally aware of? 

64. Are your thoughts sometimes so strong that you can almost hear them? 

Suspiciousness 

9. I am sure I am being talked about behind my back. 

18. Do you often feel that other people have it in for you? 

27. Do you sometimes get concerned that friends or coworkers are not really loyal or trustworthy? 

36. I feel I have to be on my guard even with friends. 
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44. Do you often pick up hidden threats or put-downs from what people say or do? 

52. Have you found that It is best not to let other people know too much about you? 

59. I often feel that others have it In for me. 

65. Do you often have to keep an eye out to stop people from taking advantage of you?  

 

 Disorganization scale 

 

Odd or Eccentric Behavior 

5. Other people see me as slightly eccentric (odd). 

14. People sometimes comment on my unusual mannerisms and habits. 

23. Sometimes other people think that I am a little strange. 

32. Some people think that I am a very bizarre person. 

67. I am an odd, unusual person. 

70. I have some eccentric (odd) habits. 

74. People sometimes stare at me because of my odd appearance. 

Odd Speech 

7. People sometimes find it hard to understand what I am saying. 

16. I sometimes jump quickly from one topic to another when speaking. 

25. I sometimes forget what I am trying to say. 

34. I often ramble on too much when speaking. 

42. Some people find me a bit vague and elusive during a conversation. 

50. I sometimes use words In unusual ways. 

58. Do you tend to wander off the topic when having a conversation? 

69. I find it hard to communicate clearly what I want to say to people. 

72. People occasionally comment that my conversation is confusing. 
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Appendix 2: The Reflective Functioning Questionnaire (RFQ-8) (English version, Fonagy et 

al., 2016) 

 
Please work through the next 8 statements. For each statement, choose a number 
between 1 and 7 to say how much you disagree or agree with the statement, and write it 
beside the statement. Do not think too much about it – your initial responses are usually 
the best. Thank you. 
 
Use the following scale from 1 to 7: 
 
 

 
 
1. __  People’s thoughts are a mystery to me  
 
2. __  I don’t always know why I do what I do  
 
3. __  When I get angry I say things without really knowing why I am saying them  
 
4. __  When I get angry I say things that I later regret  
 
5. __  If I feel insecure I can behave in ways that put others’ backs up  
 
6. __  Sometimes I do things without really knowing why  
 
7. __  I always know what I feel  
 
8. __  Strong feelings often cloud my thinking  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Strongly  1 2 3 4 5 6 7 Strongly 
disagree         agree 
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Appendix 3: Items of the Youth and Adult Self Report (YSR/ASR) Thought Problems Scale 
(English version, Achenbach, 1991) 
 
 

YSR Thought Problems Scale items ASR Thought Problems Scale items  

9: I can’t get my mind off certain thoughts  9: I can’t get my mind off certain thoughts  

18: I deliberately try to hurt or kill myself  18: I deliberately try to hurt or kill myself  

40: I hear sounds or voices that other people think 

aren’t there 

 40: I hear sounds or voices that other people think   

aren’t there 

 

46: Parts of my body twitch/make nervous 

movements 

 46: Parts of my body twitch/make nervous movements  

58: I pick my skin or other parts of my body  63: I would rather be with older people than people 

my own age 

 

66: I repeat certain acts over and over  66: I repeat certain acts over and over  

70: I see things that other people think aren’t there  70: I see things that other people think aren’t there  

83: I store up things that I don’t need  36: I accidentally get hurt a lot  
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84: I do things that other people think are strange  84: I do things that other people think are strange  

85: I have thoughts that other people would think are 

strange 

 85: I have thoughts that other people would think are 

strange 
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Appendix 4: Word and non-word items (in French) used in the self-monitoring task 

(chapter 3) 

 

 

 



 299 

Appendix 5: Negative, neutral and positive word-items (in French) used in the reality-

monitoring task (chapter 5) 

 

 

 

 

Appendix 6: Instructions and examples from The Movie for the Assessment of Social 

Cognition (MASC) 
 
Note: For the purposes of reproducing the task material, verbal descriptions of the movie scenes are presented. 
Research subjects are presented with actual movie scenes and not a narrative describing the movie scene.  
 
Instructions: 
• You will be watching a 15 minute film. Please watch very carefully and try to understand what each character 
is feeling or thinking. 
• Now you will meet each character: Sandra, Michael, Betty, and Cliff (a photo is shown of each) 
• The film shows these four people getting together for a Saturday evening. 
• The movie will be stopped at various points and some questions will be asked. All of the answers are multiple 
choice and require one option to be selected from a choice of four. If you are not exactly sure of the correct 
answer, please guess. 
• When you answer, try to imagine what the characters are feeling or thinking at the very moment the film is 
stopped. 
• The first scene is about to start. Are you ready? Again, please watch very carefully because each scene will be 
presented only once. 
 
Question 1: 
Imagine a movie scene which starts with the doorbell ringing. A young and attractive woman named Sandra 
opens the front door. Upon opening the door, a man, who looks to be around the same age as Sandra, enters the 
house. Sandra says “Hi” and the man asks her whether she is surprised. Before she can answer, he tells her that 
she looks terrific. He asks whether she did something with her hair. Sandra touches her hair and starts to say 
something but the young man compliments her by telling her that her hair looks very classy. The movie then 
stops and the following question is presented with four options to choose from: 
What is Sandra feeling? 
(1) that her hair does not look nice (no mentalizing) 
(2) that she is pleased about his compliment (hypomentalizing) 

Negative words Neutral words Positive words 

détruire timbre douceur 
cercueil entretien beauté 
cancer minute liberté 
crime cravate anniversaire 

blessure fauteuil bonheur 
danger orange bonté 
drame fenêtre réussir 
brutal article gentil 
mourir siècle caresse 

triste modèle rire 
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(3) that she is exasperated about the man coming on too strong (hypermentalizing) 
(4) that she is flattered but somewhat taken by surprise (accurate mentalizing) 
 
Question 5: 
In a previous scene, Sandra is on the phone with her good friend Betty, whom she implores to join them for 
dinner. Betty had previously stated that she could think of better things to do on a Saturday night and the scene 
ended. This scene starts with Sandra saying to Betty while smiling “Betty, I swear if you are not at this dinner 
on Saturday night, I will never ever speak to you again.” The movie then stops and the following question is 
presented with four options to choose from: 
Why is Sandra saying this? 
(1) if Betty will not come, she will not speak to her anymore (hypomentalizing) 
(2) to try to blackmail Betty into coming on Saturday (hypermentalizing) 
(3) to persuade Betty in a joking way to come (accurate mentalizing) 
(4) because Betty has better things to do on Saturday (no mentalizing) 
 
Question 30: 
All four characters are now in the kitchen preparing dinner together. The scene begins with Cliff asking Sandra 
for a bottle opener for the new bottle of wine. Michael then states that he has finished cutting all the onions and 
asks what else goes into the sauce that they are preparing. Betty checks with Sandra “two cups of cream, right?” 
and Michael looks over to Betty and responds: “If it were up to you you’d go for five, right?” The scene ends 
with Betty’s sigh and expression of displeasure. The movie then stops and the following question is presented 
with four options to choose from: 
What is Betty feeling? 
(1) hates Michael and wants him to leave (hypermentalizing) 
(2) five cups of cream would be too much for the sauce (no mentalizing) 
(3) offended by Michael’s comment (accurate mentalizing) 
(4) astonished that Michael knows she likes cream (hypomentalizing) 
 
 

Appendix 7: Examples of video frames of social interactions in The Movie for the 

Assessment of Social Cognition (MASC) 
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