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Autistic individuals are at increased risk of being diagnosed with a psychotic disorder and having 

psychotic experiences. Research has largely sought to quantify the association between these two 

conditions, with little attempting to understand why it exists. Risk factors of psychosis, such as 

adverse childhood experiences (ACEs), are largely unexplored within autistic individuals. Research 

has also relied on using standard psychosis measures, the suitability of which have been questioned for 

use within autistic populations, for reasons of symptom overlap and misinterpretation. Our research, 

therefore, aimed to: i) create an amended psychosis screening tool for use within autistic populations, 

and ii) examine whether trauma moderates the association between autism and psychosis. Study 1 

meta-analysed the literature on the autism-psychosis association, finding a consistent relationship 

between conditions at both a trait and diagnostic level. Notably, associations between autistic and 

psychosis-spectrum traits were largely driven by non-psychotic overlap (e.g., social difficulties, “odd”

behaviours), questioning the accuracy of standard screening tools for use within autistic populations. 

As such, Study 2 examined how autistic individuals interpreted the Schizotypal Personality 

Questionnaire–Brief Revised (SPQ-BR), a common psychosis-spectrum screening tool, finding that 

over half of the items were frequently misinterpreted by both autistic and non-autistic individuals. As 

such, through co-creation with autistic individuals, an amended SPQ-BR was devised and validated. 

Using this amended questionnaire, Study 3 examined the role of ACEs on the autism-psychosis 

association. Compared to the general population, both the autistic and psychosis samples reported 

higher ACE exposure. There was no clear evidence, however, of ACEs moderating the autism-

psychosis trait association. Collectively, these studies highlight factors that help explain and 

contextualise the autism-psychosis association. Future research should further examine the 
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appropriateness of common psychometric measures within autistic populations, and more 

investigation is required into the early-life adversity autistic individuals may face. 

Keywords: Autism, Psychosis, Schizophrenia, Comorbidity, Early Adversity, Trauma 
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Definitions and Abbreviations 

Autism ................................. Refers to a neurodevelopmental condition characterised by persistent 

difficulties in social communication and interaction, alongside restricted and repetitive patterns of 

behaviour and interests. 

Psychosis ............................. Refers to a disruption in shared reality, typically characterised by 

symptoms such as delusions (e.g., fixed false beliefs) and hallucinations (e.g., perceptual experiences 

without an external stimulus), and related disturbances in cognition and perception. 

Schizotypy ........................... Describes a set of subclinical personality traits indexing psychosis 

liability, usually organised into positive (e.g., unusual perceptions or beliefs), negative (e.g., social 

withdrawal, reduced emotional expression), and disorganised (e.g., odd speech or behaviour) domains. 

ACEs ................................... Acronym for Adverse Childhood Experiences, referring to early adverse 

experiences occurring before the age of 18. Includes abuse, whether physical, sexual, or emotional, 

neglect, whether physical or emotional, and other forms of maltreatment or household adversity that 

are associated with increased risk of later mental and physical health problems. 

Camouflaging ...................... Refers to strategies used by autistic individuals to mask, hide, or 

compensate for autistic traits in social situations (e.g., rehearsing social scripts, copying others’ 

behaviour, suppressing stimming). 
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Chapter One: The Association Between Autism and Psychosis: Measurement, 

Disambiguation, and the Impact of Adversity and Camouflaging 

Autism is a neurodevelopmental condition characterised by persistent difficulties in social 

communication and interaction, such as difficulties in social reciprocity, non-verbal 

communication, and in developing and maintaining relationships, alongside restricted and 

repetitive patterns of behaviour and interests, such as stereotyped or repetitive motor 

movements, insistence on sameness, specific and fixated interests, and atypical sensory 

responses (American Psychiatric Association, 2013). For diagnosis, these symptoms must be 

present in early development and cause significant impairment to social functioning. Global 

prevalence of autism diagnosis in children is estimated to be around 1%, though figures vary 

internationally, with higher-income countries often reporting higher rates (Salari et al., 2022; 

Zeidan et al., 2022). Data from the Centers for Disease Control and Prevention (CDC), for 

example, estimate that around 3.2% (1 in 31) of children in the United States meet the criteria 

for autism (Shaw et al., 2025). Prevalence is consistently found to be higher within males than 

females, with a ratio of roughly 3:1 (Loomes et al., 2017). While this disparity may indicate a 

genuine difference in risk, it has also been theorised that phenotype differences between male 

and female autism presentation complicate diagnosis, with female autistic individuals often 

presenting with reduced fixed and restrictive interests and increased social attention (Lai & 

Szatmari, 2020). Evidence also suggests that females may be more likely to camouflage 

(mask or compensate for) their autistic behaviours, further complicating detection and 

diagnosis (Hull et al., 2017). Prevalence rates have increased over time, likely reflecting shifts 

in diagnostic criteria, a broadening of the autism construct, and improved awareness and 

identification of autism, as opposed to a genuine rise in incidence (Talantseva et al., 2023; 

Zeidan et al., 2022).  

Psychosis, by contrast, refers to a spectrum of unshared experiences, most commonly 

hallucinations and delusions, as well as related disordered thinking and reality testing 

(American Psychiatric Association, 2013). Schizophrenia, the most frequently diagnosed 
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psychotic disorder (De Bruijn et al., 2023; Patel et al., 2014), is categorised in the DSM-5 by 

the presence of at least two core symptoms, including delusions, hallucinations, disorganised 

speech, grossly disorganised or catatonic behaviour, or negative symptoms (e.g., affective 

flattening and avolition), together with significant disturbance to social or occupational 

functioning (American Psychiatric Association, 2013). The DSM-5 also includes related 

psychosis spectrum disorders, with differences in duration, impact, and symptoms, including 

schizophreniform disorder (episodes lasting less than 6 months), brief psychotic disorder 

(lasting between one day and one month), schizoaffective disorder (psychosis with major 

affective episodes), and delusional disorder (persistent delusions with relatively preserved 

functioning). When psychotic symptoms are present, but cannot be reliably attributed to any 

of these disorders, they are labelled as “unspecified” or “other” psychotic disorders. 

 Estimates suggest that the global incidence of psychotic disorders within adults to be 

roughly 0.749%, though population estimates from Finland have been reported as high as 

3.5% (Perälä et al., 2007). Onset of psychotic disorders tends to occur within early adulthood 

(Solmi et al., 2022; Vita et al., 2022), though sex differences have been observed. Onset in 

women is often found to occur in the late twenties (Li et al., 2016), and a second risk period 

has also been identified in the mid-forties (Grigoriadis & Seeman, 2002; Kirkbride et al., 

2012). Psychotic experiences, however, such as voice hearing, are not uncommon within the 

general population. Meta-analytic evidence suggests that 5-7% of individuals internationally 

have psychotic experiences (Linscott & Van Os, 2013). Population survey estimates from 

Ohayon (2000) suggest that, across the United Kingdom, Germany, and Italy, 38.7% of the 

general population experience hallucinations, the majority of which occurring during sleep 

onset (24.7%). Similarly, within a general population British sample, Pechey and Halligan 

(2011) found that 91% of participants endorsed at least one delusional-like belief, with 39% 

endorsing one with strong conviction. Beliefs of grandeur, lack of autonomy, and body 

dysmorphia were most commonly reported. Considering anomalous perception more broadly, 

a meta-analysis of phantom phone vibrations and ringing (the sensation that one’s phone is
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vibrating or ringing despite it not) reported prevalence estimates of between 27.4% and 89%, 

though these experiences very rarely caused distress or bother (Deb, 2015). Further, data from 

the World Mental Health Survey estimates the lifetime risk of psychotic experiences at 

roughly 7.8%, the most common of which appear to be visual (3.8%) and auditory (2.5%) 

hallucinations (McGrath et al., 2016).  Although such experiences are usually transient and 

not cause for clinical concern, they remain associated with an increased risk of future 

development of psychotic disorders (Linscott & Van Os, 2013). 

Historical Overview of Autism and Psychosis 

Despite the differences in age of onset, development, and contemporary diagnostic 

criteria between these two conditions, their history and origins share considerable overlap. 

Both schizophrenia and autism were originally coined by the Swiss psychiatrist Eugen 

Bleuler, in the early 20th century. He proposed that autism, an “inclination to divorce oneself 

from reality’, was a fundamental symptom of schizophrenia (Bleuler, 1911, p. 14). By his 

definition, autistic thinking was characterised by the ignoring of the external world, and the 

occupation of an inner, fantastical reality. As such, for the first part of the 20th century, autism 

was seen by the medical world through the lens of psychosis. 

In 1926, Russian child psychiatrist Grunya Efimovna Sukhareva documented the cases 

of six boys, which she diagnosed as having schizoid, or “eccentric” personality disorders 

(Wolff, 1996). The symptoms these children displayed were consistent with what the DSM-5 

would today label as Autism Spectrum Disorder (American Psychiatric Association, 2013), 

including social withdrawal, flattened affect, restrictive interests, and a tendency for routine. 

While overlaps with schizophrenia were acknowledged, Sukhareva highlighted that the 

development of these symptoms differed significantly, citing their early onset, stability, and 

lack of deterioration. Further, unlike the strictly medical reporting of Bleuler, Sukhareva 

reported not only the clinical features of the children and the difficulties they faced, but also 

their strengths and interests, both academic and artistic. Despite the modern relevance of her 
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work, Sukhareva’s work remained largely unknown in Western psychiatry during the 20th 

century. It was not until her 1926 paper was translated into English in the 1990’s (Wolff, 

1996) that her work became acknowledged. Meanwhile, in the USSR under Stalinist rule, her 

work was deemed as being “anti-Marxist” in mid-century Soviet psychiatry (Sher & Gibson, 

2023), further limiting its circulation. 

Two decades later in the United States, Leo Kanner (1944) published a paper detailing 

eleven children, all of whom demonstrated extreme solitary behaviours, difficulties in social 

interaction, peculiarities in language, and who had an “insistence on sameness” in their 

routines (p. 245). He proposed that these factors were innate, and developed early in life. 

Importantly, as with Sukhareva, he proposed that these traits differed from those of 

“childhood schizophrenia”, as unlike schizophrenia, these traits were apparent from birth and 

were more related to social and communicative problems. 

At around the same time as Kanner, Austrian paediatrician Hans Asperger reported on 

what he described as “autistic psychopathology” (Asperger, 1991). In a sample of over 200 

children, four of whom he presented as case examples, he characterised a syndrome 

categorised by typical or high levels of intelligence and language development, but with 

profound social difficulties, obsessive interests, and unusual behaviours. As with Sukhareva 

and Kanner, he too viewed this syndrome as one distinct from schizophrenia, again 

highlighting the lack of cognitive deterioration. Unlike Kanner, however, who categorised 

autism as a developmental disorder, Asperger conceptualised it as a personality disorder. As 

with Sukhareva’s work, due to the time and environment in which it was published (wartime 

Vienna), it remained largely unknown. It was not until 1981 that his work became widely 

recognised, when British psychiatrist Lorna Wing brought attention to his work, coining the 

term “Asperger’s Syndrome” (Wing, 1981). From here, Wing went on to conceptualise the 

idea of an autism spectrum, a continuum of disorders characterised by social and 

communicative deficits and repetitive patterns of behaviours, including both of the conditions 

conceptualised by Asperger and Kanner. 
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It was not until the publication of the DSM-III that autism was formally recognised as 

a distinct diagnosis, introduced as “infantile autism” under the umbrella of pervasive 

developmental disorders (PDD), explicitly separating it from schizophrenia and other 

psychotic disorders (American Psychiatric Association, 1980). The ICD system followed suit 

in its next edition, with the ICD-10 also categorising autism as a PDD rather than a psychotic 

disorder (World Health Organization, 1993). 

Contemporary Understanding and Comorbidity 

In spite of the developed understanding of these two separable conditions and their 

diagnostic differences, recent research has highlighted that a relationship between them still 

exists. At a diagnostic level, meta-analytic evidence suggests that autistic individuals are at 

increased risk of being diagnosed with psychosis-spectrum disorders compared to the general 

population (De Giorgi et al., 2019; Lai et al., 2019; Miles et al., In press). A similar 

relationship is also evident at a trait level, with autistic individuals being more likely to have 

psychotic-like experiences than the general population, and within these samples, autistic 

traits appear to moderately correlate with psychotic experience traits (Kiyono et al., 2020; 

Miles et al., In press). 

A similar, reversed pattern also emerges for autistic traits within samples of 

individuals with psychosis. A meta-analysis by De Crescenzo et al. (2019) found that 

individuals with schizophrenia scored significantly higher on autism trait measures compared 

to general population samples, though still scoring lower than autistic individuals. Within 

these samples, increased autistic trait scores also predicted poorer social cognition and 

functioning (Deste et al., 2021), as well as increased severity of psychotic symptoms (Jutla et 

al., 2022).  

Research on individuals at a Clinical High Risk for Psychosis (CHR-P) provides 

further information on the association. Individuals at a CHR-P possess sub-clinical, attenuated 

psychotic symptoms, such as brief episodes of hallucinations or delusions. Around 1.7% of 
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the general population is estimated to be at CHR-P, and meta-analytic estimates suggest that 

those at CHR-P have approximately a 25% risk of developing a psychotic disorder within 

three years of identification (Salazar De Pablo et al., 2021). A meta-analysis by Vaquerizo-

Serrano et al. (2022) reports that individuals at CHR-P are more likely to have an autism 

diagnosis, as well as a higher prevalence of autistic traits, relative to the general population. 

They also found that autistic individuals at CHR-P had a similar rate of transition to a 

psychotic disorder as non-autistic individuals at CHR-P.  

Taken together, the historical development and contemporary evidence of autism and 

psychosis suggest that while both conditions are diagnostically distinct, a complex overlap 

exists between them. Literature to date, however, has largely focused on quantifying their 

association, with less attention given to why it may exist. As such, the nature of the 

association remains unclear. 

Theoretical Framing 

Given this uncertainty, it is important to consider existing theoretical models that may 

help explain this co-occurrence. From a developmental psychopathology perspective, the 

concepts of equifinality and multifinality provide useful frameworks for understanding the 

mechanisms that could give rise to apparent overlaps. As defined by Cicchetti and Rogosch, 

(1996), equifinality refers to the principle that a final state or outcome (e.g., diagnosis) can be 

reached by various initial conditions and processes, while multifinality refers to how similar 

experiences or risk factors do not inevitably lead to the same outcome. Multifinality helps 

explain why common risk factors for mental health conditions, such as early adversity, do not 

have a single determined outcome. Relatedly, Rutter and Sroufe (2000) argue that outcomes 

are determined not only by exposure to events, but by the timing and (social and 

environmental) context in which they occur. This provides a framework for understanding 

how early adversity may predict autistic-like behaviours in some individuals and psychosis-

spectrum traits in others, an issue discussed later in this chapter. 
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Specifically relating to the autism-psychosis association, Chisholm et al. (2015) 

outlined eight models of how and why the two conditions may co-occur. Among these, they 

report i) an ‘associated liabilities’ model, whereby the conditions possess shared genetic or 

environmental roots (e.g., early adversity), ii) an ‘increased vulnerability’ model, whereby 

one condition (e.g., autism) serves as a developmental risk factor increasing vulnerability to 

the other (e.g., psychosis), iii) a ‘chance’ model, whereby overlaps are due to chance, possibly 

due to artefacts in measurement or misdiagnosis, and iv) the ‘diametrical’ model, which

conceptualises the conditions as opposing ends of a social-cognitive mentalising spectrum 

(Crespi & Badcock, 2008). Taken together, these models highlight that the observed co-

occurrence and shared traits between these conditions may arise through various, and 

fundamentally different, processes. Some imply genuine shared liability, including shared 

genetic or environmental risk factors, others suggest compounded developmental risk, where 

early autistic differences increase vulnerability to later psychosis, and others suggest the 

overlap may reflect phenotypic resemblance or measurement artefact, particularly where 

autistic behaviours resemble negative (e.g., social withdrawal, anhedonia) or disorganised 

psychosis-spectrum (e.g., disturbances in cognition and communication) traits. Consideration 

of these possibilities is, therefore, essential when interpreting elevated psychosis-spectrum 

scores within autistic populations. The following section provides an overview of candidate 

mechanisms that may contribute to the association. 

Shared Risk Factors 

Biological Overlaps 

Biological factors have often been proposed as a possible explanation for the 

association. Both conditions demonstrate high heritability and familial risk. Meta-analytic 

evidence of twin studies estimates the heritability of autism to be around 64-91%, with 98% 

concordance in monozygotic (identical) twins compared to 53% of dizygotic (non-identical) 

twins, indicating a strong genetic liability factor (Tick et al., 2016). As for schizophrenia, 
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meta-analysis of twin studies (Sullivan et al., 2003) and national registry twin data (Hilker et 

al., 2018) suggest heritability to be roughly 70-81%, with 33% concordance among 

monozygotic twins, and 7% for dizygotic, again suggesting a substantial genetic risk. Further, 

a longitudinal twin study of childhood and adolescent autistic traits and adolescent psychotic 

experiences revealed that while both domains were heritable, the genetic overlap between 

them is minimal, appearing strongest for negative psychotic symptoms (Taylor et al., 2015), 

suggesting a partially shared but mostly distinct etiological profile. 

There is also evidence that both conditions are associated with shared chromosomal 

abnormalities. Rare copy-number variants, such as a deletion at the 22q11.2 chromosome, 

also known as DiGeorge syndrome, are among the strongest genetic risk factors for 

schizophrenia, with 20-25% of individuals with the syndrome meeting criteria for a 

schizophrenia spectrum disorder, as well as autism, with a broader risk of 10-40% (Fiksinski 

et al., 2023). There also appears to be a number of more common shared genetic influences. 

Genome-wide studies suggest that variations at a number of loci, such as the 18q21.2, 

16p13.3, and 7q34, are also associated with increased rates of autism and schizophrenia (Lee 

et al., 2019). 

Further, both conditions share several prenatal and perinatal risk factors. Advanced 

parental age, for example, has been found to have a dose-dependent relationship with both 

autism and schizophrenia, with older parental ages predicting higher risk (Janecka et al., 

2017). Maternal infections during pregnancy (Jiang et al., 2016; Sorensen et al., 2009), as 

well as obstetric complications, such as low infant birth weight, and hypoxia, also serve as 

risk factors for both conditions (Cannon et al., 2002; Gardener et al., 2011). 

Adverse Childhood Experiences 

One consistently observed risk factor for psychosis development is early life adversity. 

Adverse childhood experiences (ACEs) refer to events of emotional, physical and sexual 

abuse, and to incidents of household dysfunction (e.g., domestic violence, parental separation, 
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caregiver substance misuse, familial mental illness, or incarceration) occurring before the age 

of 18 (Felitti et al., 1998). Meta-analytic and longitudinal evidence suggest that exposure to 

adverse childhood experiences (ACEs) is associated with a more than two-fold increase in 

psychosis risk across patient-control, cohort, and cross-sectional studies (Karcher et al., 2020; 

Varese et al., 2012). Multiple reviews also suggest a dose-response relationship, with 

increased cumulative exposure predicting increased risk of psychotic disorders (Trotta et al., 

2015), as well as a greater persistence and severity of psychotic symptoms (Flinn et al., 2025; 

Peralta et al., 2024). Further, a review of quasi-experimental studies found this association 

continues to exist even when controlling for confounding factors (e.g., environmental and 

genetic risks) (Baldwin et al., 2023).  

A similar risk of early adversity also appears present in autistic individuals. A recent 

meta-analysis pooling over 5.6 million participants found over a two-fold increase in ACE 

exposure within autistic compared to non-autistic individuals (Hartley et al., 2024). Further, 

population survey data from the U.S. National Survey of Children’s Health found that autistic 

adolescents were significantly more likely to report at least one ACE than non-autistic 

adolescents (Song et al., 2025). This risk of adversity also appears to continue into adulthood, 

with higher rates of interpersonal trauma, including physical and sexual abuse, being found 

among autistic adults (Reuben et al., 2021).  

Importantly, findings from an analysis of the Avon Longitudinal Study of Parents and 

Children by Dardani et al. (2023) suggest that early adversity may partly account for the 

association between autistic traits and psychotic like experiences. In the youth cohort, they 

found that ACEs significantly mediated the association between autistic traits and later 

psychotic like experiences by 41%, and that social-communication difficulties specifically 

mediated the effect by 38%. 

Given that adversity increases risk of psychosis, and that autistic individuals are more 

likely to experience adversity, it is plausible that ACEs may contribute to the comorbidity and 
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trait correlations observed between the conditions, in line with the increased vulnerability 

model reported above. There are also theoretical models of adversity that may help further 

frame this association. The shared dose-response relationship found between early adversity 

and both conditions reported above presents evidence for cumulative risk models of adversity, 

which posit that exposure to multiple unique types of adversity increases the likelihood of 

poorer health outcomes (Machlin et al., 2025). These models, however, do not take into 

account important adversity-related risk factors, such as type or severity, or the fact that 

different types of maltreatment are often found to be associated with each other (Matsumoto 

et al., 2023). One model that addresses these concerns, however, is the Dimensional Model of 

Adversity and Psychopathology (DMAP), which distinguishes between threat, the exposure 

to, or threat of, harm (e.g., physical, emotional, or sexual abuse) and deprivation, a lack of 

adequate physical or emotional care and cognitive or social stimulation from caregivers (e.g., 

emotional or physical neglect). The two types of adversity are hypothesised to have partially 

distinct effects on neurodevelopmental outcomes (McLaughlin & Sheridan, 2016). Threat 

exposure is often associated with alterations to threat processing and salience. For example, 

laboratory testing has found that childhood exposure to violence is associated with heightened 

amygdala responses to facial threat cues, as well as a reduced amygdala habituation to 

threatening faces, suggesting that early exposure to violence may modify threat salience to 

manifest in rapid, and sustained, states of threat detection (Hein et al., 2020; White et al., 

2019). Neural and cognitive models of psychosis place such alterations as part of a wider 

threat appraisal system, in which aberrant activity and connectivity between the various brain 

regions, including the amygdala, hippocampus, and prefrontal cortex, bias attention towards 

threat (Underwood et al., 2016). Further supporting this, fMRI research finds that individuals 

with psychosis display abnormal amygdala connectivity when processing threat, and that 

cognitive-behavioural therapy is correlated with both partial normalisation of this 

connectivity, as well as reductions in positive symptoms (Mason et al., 2016). These 

adversity-related alterations in threat processing may, therefore, provide a possible pathway 
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between early adversity and psychosis, with biased threat detection and hypervigilance 

increasing the risk of innocuous social cues being interpreted as threats. 

By contrast, deprivation is associated with changes in language development, 

executive function, and social cognition (Berman et al., 2022). Much of the research on the 

effects of deprivation is derived from children who experienced institutionalisation in 

Romania during the Ceaușescu regime. During his 24-year rule in the second half of the 20th 

century, large numbers of children were reared in state institutions, later revealed and 

renowned for their severe psychosocial deprivation. These institutions were overcrowded and 

understaffed, resulting in minimal child-caregiver interaction and stimulation (Nelson et al., 

2023; Zeanah et al., 2003). Following the 1989 revolution against the regime, international 

media exposed the conditions of these facilities. The widespread shock of the footage 

captured prompted a drive to have these children removed from these institutions, and many 

were adopted by US and Western European families. Though the circumstances were 

abhorrent, this situation provided researchers a unique opportunity to examine the effects that 

deprivation has on development. Longitudinal findings from the Bucharest Early Intervention 

Project (BEIP), one of the studies monitoring the development of these children, suggest that 

children who were removed from institutional care and placed into foster care earlier in life 

demonstrated significant improvements in language development compared to those placed 

later (after 24 months of age) and those remaining in institutionalised care (Windsor et al., 

2011; Windsor et al., 2013). Further analyses of this cohort found that earlier foster placement 

was associated with improved social functioning at age eight, which then mediated 

improvements to executive functioning in adolescence (Zeytinoglu et al., 2023). Relatedly, 

history of institutionalisation is associated with an increased prevalence of attachment 

disorder traits, higher levels of which have been associated with decreased social functioning 

(Guyon-Harris et al., 2019). 

Sensitive-period models consider another key factor, suggesting that the time in 

development in which exposure to adversity occurs may alter its impact, due to the increased 
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neural plasticity, and therefore increased vulnerability, of neural circuits during various 

windows of development (Knudsen, 2004). Evidence of this, and how it may relate to autism, 

is seen in the English and Romanian Adoptees (ERA; another research group examining the 

effects of institutional deprivation) studies. Findings revealed that a portion of previously 

institutionalised children presented with behaviours difficult to differentiate from autism 

when assessed at four years of age. These traits, however, differed in developmental 

trajectory, most notably in the fact that a quarter of the children no longer presented with 

these behaviours when assessed at eleven years old (Rutter et al., 2007). For a significant 

minority of children, however, these behaviours continued into young adulthood (Sonuga-

Barke et al., 2017). Due to differences in trajectory and development, this concept was coined 

as “quasi-autism”, the presentation of autistic-like behaviours in children who have been 

subject to severe deprivation. These findings suggest that profound deprivation may lead to 

behavioural outcomes that phenotypically mimic autistic traits. This may, in turn, result in 

inflated rates of autism, at both a trait and diagnostic level, despite key differences in 

neurodevelopment. 

Taken together, these adversity-associated behavioural outcomes appear to have 

phenotypic overlaps with autistic and psychosis-spectrum traits. The social-communication, 

language-development, and executive-function outcomes associated with deprivation, for 

example, may align phenotypically with autistic traits, as well as traits of the negative and 

disorganised psychosis domains. By contrast, threat-associated increases in salience and 

vigilance may appear similar to suspiciousness or aberrant salience traits of the positive 

psychosis domain.  

Clinical Complications I – Trait Overlap 

While the previous sections have considered biological or environmental mechanisms 

possibly contributing to the autism-psychosis co-occurrence, in line with the chance model of 

co-occurrence reported above, another possibility is that part of the observed overlap reflects 
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challenges in their clinical assessment and measurement. Firstly, a closer examination of the 

trait-based associations between these conditions suggests that the relationship between 

autistic traits and psychosis-spectrum symptoms is not uniform across the different domains 

of psychosis-spectrum symptomatology. As evidenced across the studies in this thesis and 

other existing research, trait associations tend to be strongest between autistic and negative 

and disorganised psychosis-spectrum traits, and weaker for positive psychosis-spectrum traits 

(e.g., hallucinations, delusions) (Miles et al., In press; Zhou et al., 2019). This suggests that 

while observed overlaps likely reflect a degree of genuine shared vulnerabilities between 

conditions, at a trait level, psychosis-spectrum screening tools may also be partially capturing 

core autistic characteristics, especially in the negative and disorganised domains. 

Clinical Complications II – Appropriateness and Interpretability of Questionnaires 

Another clinical complication relates to language and interpretability. Research 

suggests that autistic individuals have increased difficulty with non-literal language, such as 

metaphors and idioms (Kalandadze et al., 2018; Lampri et al., 2024). These interpretative 

differences directly affect the suitability of several commonly used psychometric 

questionnaires for use within autistic samples. Problems in interpretation, for example, have 

been identified within the Suicidal Behaviours Questionnaire - Revised (Cassidy et al., 2020), 

the Ritvo Autism and Asperger Diagnostic Scale, and the Generalised Anxiety Disorder 

Assessment (Stacey & Cage, 2023). Similar research has been conducted on measures of 

psychosis. Wilson et al. (2020) examined the interpretability of the Structured Interview for 

Psychosis-Risk Syndromes (SIPS) with autistic adolescents, using a multi-method design that 

included direct interviews and ratings of interview quality, and highlighted challenges in 

using some positive symptom items with this group. In another examination of the tool, 

clinicians with experience of autism were asked to evaluate the SIPS for its appropriateness 

for use with autistic individuals. They judged that over half of its items were potentially 

problematic, due to overlapping symptoms, as well as poor and overly complex wording 

(Fleischman et al., 2016).  
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An important study in this discussion is that of Stacey & Cage (2023), who examined 

the experiences and difficulties autistic individuals have in completing psychometric 

questionnaires. Participants reported that factors such as internal state (e.g., anxiety), pressure 

to choose, judgement from others, quality and quantity of items, external distractions (often 

sensory), and time pressure all impacted their decision-making. Participants also gave their 

opinions on a number of commonly used screening questionnaires, including the Ritvo 

Autism & Asperger Diagnostic Scale - Revised, a common autistic trait questionnaire, and the 

General Anxiety Disorder-7. Feedback highlighted several frequently occurring issues, 

including lack of context, ambiguous phrasing, limited response options, and of particular 

importance here, questionable validity for autistic individuals. 

The Role of Lived Experience and Patient and Public Involvement  

To ensure the goals of this thesis were relevant to, and informed by, the lived 

experience of autistic individuals, Patient and Public Involvement (PPI) was incorporated 

throughout the project, in line with participatory approaches emphasising the importance of 

community input in the design and conduct of autism research (Fletcher-Watson et al., 2019; 

Keating, 2021). An initial consultation was conducted prior to the establishment of the 

project, in which a sample of autistic individuals, recruited from the Autistica Insight Group, 

were invited to a discussion on the suitability of psychosis-risk screeners in autistic samples. 

In the meeting, the Prodromal Questionnaire – Brief Revised (Loewy et al., 2005) was 

discussed, a screening tool used to assess psychosis proneness, used across both clinical and 

general population samples.  

This discussion highlighted a clear interpretative gap, specifically regarding items 

relating to positive psychosis symptoms. Most notably, hyper-literal interpretation led to key 

interpretative differences in questions pertaining to hallucinatory phenomena and paranoid-

delusional thoughts. The question “Do you feel that other people are watching you or talking 

about you?”, for example, was interpreted innocuously by some of those in the discussion and 
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with a sense of social pragmatism, with the rationale that people often look at, and talk about, 

other people. Further, for the question “Do you sometimes feel suddenly distracted by distant 

sounds that you are not normally aware of?”, a similar interpretative difference was raised, as 

if interpreted literally, being distracted by sounds is not a particularly irregular experience.  

Finally, for the question “Do you sometimes get strange feelings on or just beneath your skin, 

like bugs crawling?”, the discussion shifted toward how autistic sensory sensitivities may 

result in similar descriptions of bodily discomfort.   

These insights shaped the design and trajectory of the project, indicating that the use of 

standard psychosis screeners within autistic populations, without prior validation, risks the 

possibility of false positives driven by differences in interpretation and social-cognitive 

processing. Consequently, measurement validity became a key theme of the thesis. These 

insights further reinforced the clinical complications outlined above, underscoring the 

importance of evaluating whether standard measures accurately assess psychosis-spectrum 

traits in autistic populations. 

Clinical Complications III – Diagnostic Differentiation and Presentation 

These measurement issues are further complicated by possible phenotypic overlaps 

between the conditions. Data from case series studies provide important information on the 

difficulties clinicians may face because of this. Starling & Dossetor (2009) identified several 

shared traits that can complicate differential diagnoses, including perceptual abnormalities, 

thought disorder, and catatonic behaviour. Relatedly, Gesi et al. (2024) argue that autism may 

be falsely identified as a psychotic disorder because of presentation overlap between certain 

autistic and positive (e.g., unusual perception) and negative (e.g., social withdrawal, flat 

affect) symptoms. They also argue that genuine cases of psychosis in autistic individuals may 

be overlooked due to diagnostic overshadowing. Further, Ying et al. (2023) detail the case of 

an adolescent male, presenting with what were considered to be delusional beliefs, social 

withdrawal, and unusual behaviours, who was diagnosed with first-episode psychosis. The 
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presence of what were described as recurrent, obsessive thoughts, however, led this diagnosis 

to be changed to obsessive-compulsive disorder (OCD). After a later comprehensive 

assessment, however, it was concluded that his symptoms were presentations of autism, 

exemplifying how certain transdiagnostic behaviours (e.g., rigidity of thinking, fixed interests, 

and unusual social behaviour) can be misinterpreted as psychotic or obsessive phenomena. 

These cases highlight the difficulties that clinicians may face in differentiating between 

conditions due to trait overlaps, and demonstrate the importance of developmental history in 

the diagnostic process. 

Further complicating clinical differentiation, there is also some evidence to suggest 

that psychosis may manifest differently within autistic samples. In a sample of 116 adults 

with diagnoses of both autism and a psychotic disorder, Larson et al. (2017) found that 

psychosis presentation in autistic individuals was less likely to meet criteria for schizophrenia 

than non-autistic individuals with psychosis, due to symptoms often not persisting for longer 

than the six-month minimum required by DSM-IV criteria. Instead, diagnosis of psychosis not 

otherwise specified (NOS) was most likely. Further, participants of the comorbid sample were 

more likely to have histories of affective symptomatology than the non-autistic sample, and 

were less likely to present with stereotyped interests or behaviours compared to autistic 

individuals without psychosis. Similarly, in a sample of children and adolescents with early 

onset psychosis, Downs et al. (2019) found that participants with comorbid autism were again 

more likely to meet criteria for psychosis NOS and less likely to meet criteria for 

schizophrenia, compared to non-autistic participants. Similar research is, however, lacking, 

despite its clinical importance. 

Because of these issues, attempts have been made to develop psychopathology 

measures suitable for use by autistic individuals. Cassidy et al. (2021) modified the 

aforementioned SBQ-R to create an autism appropriate version, the Suicidal Behaviours 

Questionnaire - Autism Spectrum Conditions (SBQ-ASC). A multi-method approach, 

incorporating both cognitive interviews with autistic individuals, as well as a survey of a 
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larger cohort of autistic individuals to gather how the original SBQ-R was interpreted, was 

adopted to inform their amendments, followed by a formal validation.  

Similar tools have also been devised to screen for psychosis in autistic individuals 

with comorbid intellectual disability. The Psychopathology in Autism Checklist (PAC) is a 

42-item caregiver-report screener to identify psychosis, depression, anxiety, and OCD in this 

subpopulation. Its items relate to symptoms specific to the disorders they assess, in order to 

avoid confounding due to overlapping traits (Helverschou et al., 2009). Similarly, Parvaiz et 

al. (2023) detailed the creation of the schiZotypy Autism Questionnaire (ZAQ), a 134-item 

self-report tool designed to assess schizotypy within autistic individuals, currently awaiting 

validation. This research demonstrates a growing awareness of limitations of standard 

screening tools for use within certain clinical groups, and provides valuable frameworks for 

how psychometric measures may be modified to accommodate. 

Camouflaging Behaviours 

A further complication for clinical assessment and diagnostic differentiation is that of 

camouflaging: strategies used by autistic individuals to reduce the appearance of their autistic 

features in order to adapt to their social environment. While such behaviours may yield 

transient social benefits due to their effects on social integration, they are also associated with 

poorer mental health outcomes, including anxiety and depression (Hull et al., 2021), as well 

as suicidality, in both autistic and non-autistic individuals (Cassidy et al., 2020). Qualitative 

and mixed-methods research has further identified negative consequences of camouflaging, 

including threat to identity, exhaustion, and isolation (Bradley et al., 2021; Cage & Troxell-

Whitman, 2019), as well as a factor contributing to autistic burnout (Raymaker et al., 2020). 

Gender differences have also been observed, with autistic women often reporting increased 

camouflaging behaviours compared to men (Lai et al., 2015). Using the minority-stress 

framework, Botha & Frost (2020) found that concealment of autistic identity, along with other 

minority stressors (stressors unique to those of a marginalised group) like discrimination and 
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internalised stigma, predicted poorer social wellbeing, even once general life stress was 

controlled for.   

Research also highlights links between camouflaging and adversity. Higher self-

reported camouflaging behaviours by autistic individuals are associated with a higher 

incidence of past interpersonal trauma, such as bullying and shaming (Evans et al., 2024). 

Qualitative accounts support this, with autistic individuals reporting camouflaging to be both 

a response to trauma, and also a trauma itself due to its erosion of self-identity (Lawson, 

2020; Miller et al., 2021). 

An Overview of the Current Research 

This thesis, therefore, sought to further clarify the complex association between autism 

and psychosis by conducting a meta-analysis on the association (Chapter Two), address 

assessment issues by adapting a commonly used measure for autistic individuals (Chapter 

Three), and explore adverse childhood experiences, including their type, timing, and severity, 

and camouflaging behaviours as potential mechanisms explaining the association (Chapter 

Four). The following sections provide a brief overview of the included studies, their rationale, 

and how they relate to one another.  

Study One: Meta-analysis of the Autism-Psychosis Association 

Study One sought to establish a basis for the project by reviewing existing literature. 

Its purpose was two-fold. The first was to provide an updated overview of the association 

between the two conditions, at both a trait and diagnostic level. The second was to examine 

whether use of particular measures, screening or diagnostic, resulted in higher or lower effects 

than others, the rationale being that if differences were identified, investigation into the 

psychometric and linguistic properties of the tool would be warranted. This investigation was 

operationalised in three primary ways: i) are autistic and psychosis-spectrum traits associated 

within the general population, ii) is diagnosis of one condition associated with an increased 
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risk of diagnosis of the other, and iii) is diagnosis of one condition associated with an increase 

in trait scores of the other? 

Evidence of the association between these two conditions was confirmed across all of 

these domains. At a trait level, significant associations were found between autistic traits and 

psychosis-spectrum traits. A moderate effect was found between autistic traits and negative 

psychosis spectrum traits, while smaller, yet still significant effects were found for positive 

and disorganised psychosis-related traits. Of further note, moderation analyses found that 

while a weak effect was found between autistic traits and measures of positive schizotypy, no 

such association was found for measures of psychotic like experiences. Diagnosis of one 

condition was associated with a 7x increased risk of being diagnosed with the other, and a 

strong effect was found between diagnosis of one condition and an increased trait score of the 

other. Moderation testing for these analyses was not possible, however, due to limited data. 

Taken together, these findings set a base premise for the rest of the thesis; a genuine 

association appears to be present between the conditions, but at a trait-level, the strength of 

the association appears to partly be explained by trait overlap. This paper has now been 

published in the British Journal of Clinical Psychology. 

Study Two: Adaptation of an Existing Measure of Schizotypy 

To further explore the trait-level findings of the meta-analysis, and particularly how 

self-report measures are interpreted by autistic individuals, Study Two examined the 

Schizotypal Personality Questionnaire – Brief Revised, a psychosis proneness screening 

measure used in several of the included papers of the meta-analysis. This study had a 

particular interest in how negative and disorganised traits would be interpreted. Employing a 

novel multi-level co-creative design, inspired by that of Cassidy et al. (2021), the study 

assessed how autistic and non-autistic individuals interpreted its items.  

In the first stage, two samples of participants, autistic and non-autistic, completed the 

SPQ-BR, along with a task in which they reported how they interpreted each item. Findings 
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suggested that over half of the items were frequently misinterpreted, primarily due to literal 

ambiguity, by both autistic and non-autistic individuals. For some items, however, 

particularly those relating to disorganised schizotypy, autistic participants reported autistic 

traits, such as stimming behaviours or self-perceptions of unusual behaviours. While these 

interpretations were not necessarily literally incorrect, they revealed notable contextual 

differences in interpretation. These problematic items were then discussed in two follow-up 

focus group sessions, one with clinicians to establish some base amendments to reduce 

phrasing ambiguities, and the second with autistic individuals, to get their perspective on the 

changes made. From these meetings, an amended questionnaire was created and validated, 

matching the factor structure of its predecessor. 

Study Three: Exploration of Early Adversity and Camouflaging 

Using the amended schizotypy measure created in Study Two, Study Three sought to 

examine the prevalence of early adversity across autistic, psychosis, and general population 

samples, and to assess whether adversity moderated the association between autistic and 

schizotypal traits. Incorporating the theoretical frameworks of the DMAP, sensitive period, 

and cumulative risk models of adversity described, analyses examined the roles of abuse and 

neglect, exposure to multiple ACEs, and whether the prevalence of adversity was particularly 

prevalent in particular developmental periods. Due to its described relationship with trauma in 

autistic individuals, camouflaging was also measured as a related construct.  

Findings, again, revealed a positive association between autistic and schizotypal traits, 

strongest with negative and disorganised schizotypy domains. Group differences revealed that 

while the autistic and psychosis sample scores were significantly higher than the general 

population on overall, negative, disorganised and schizotypy domains, the autistic sample did 

not significantly differ from the general population on positive schizotypy scores. Regarding 

ACEs, the autistic and psychosis samples consistently scored higher than the general 

population sample on most measures of adversity, including overall neglect scores, as well as 
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camouflaging. Autistic individuals were more likely to experience early peer victimisation, 

while the psychosis sample were more likely to have experienced sexual abuse. The psychosis 

sample, however, scored significantly higher than both the autistic and general population 

samples on overall abuse scores. There was minimal evidence of significant moderating 

effects of most ACE factors or camouflaging behaviours, though these findings were 

considerably underpowered. Collectively, these findings show that both autistic individuals 

and individuals with psychosis have similar rates of early adversity compared to the general 

population, suggesting a possible mechanistic pathway. Larger, ideally longitudinal research 

is needed, however, to truly understand the possibly moderating role of adversity. 

Together, these studies provide a thorough investigation into factors that may explain 

the autism-psychosis association. Chapters Two, Three, and Four present these studies in full. 

The final Chapter provides a general discussion of these findings, examining how they fit into 

the existing literature, their implication on clinical practice and research, the strengths and 

limitations of the overall project, and avenues for future research. 
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Chapter Two: The Association between Autism and Psychosis and the Tools Used to 

Measure it: An Updated Systematic Review and Meta-Analysis 

Abstract  

Objectives: Autistic individuals are at increased risk of psychotic experience and being 

diagnosed with psychotic disorders. This association may result from methodological issues, 

including misinterpretation of psychosis questionnaires by autistic individuals and clinician 

difficulty distinguishing between conditions. Design: This meta-analysis aimed to review this 

association and examine whether it is moderated by assessment measures used. Methods: 

Systematic searches were conducted in PsycINFO, MEDLINE, CINAHL, Embase, and Web 

of Science. Included studies required: autism and psychosis-spectrum measurements, 

comorbidity data, adult participants, and quantitative data. Quality and risk of bias were 

assessed using the AXIS Critical Appraisal of Cross-Sectional Studies tool. Analyses 

examined correlations, odds ratios, and Cohen's d as effects. Results: Sixty-three papers (N = 

6,903,960) were included. Associations were found between autistic and overall (r = .435, p 

< .0001), positive (r = .274, p < .0001), negative (r = .506, p < .0001), and disorganised (r 

= .366, p < .0001) psychosis-spectrum traits. Individuals with one condition had increased 

risk of being diagnosed with the other (OR = 7.03, p < .001), and scored higher on trait 

measures of the other (d = 1.187, p < .0001). Conclusions: These meta-analyses evidence a 

strong association between autism and the psychosis-spectrum, at both trait and diagnostic 

level. Negative psychosis-spectrum traits were most strongly linked with autistic traits, while 

measures of positive traits showed weaker correlations, suggesting overlaps in expression and 

measurement. High heterogeneity and inconsistent reporting, however, hinder certainty of 

conclusions, and research is required to better understand this overlap. 
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Practitioner points: 

1. Autistic individuals are significantly more likely to receive a psychotic disorder 

diagnosis and score higher on psychosis-spectrum traits. 

2. At a trait level, autistic traits are most strongly associated with negative psychosis-

spectrum traits, with weaker associations being found for positive traits.  

3. Assessments of psychotic disorders in autistic individuals should use tools that require 

concrete examples for psychotic phenomena, and developmental history must be 

taken into account. 

4. High levels of heterogeneity were found across studies in all analyses. Estimates 

provided should, therefore, be interpreted with caution. 

5. Studies included in the correlational analyses mostly utilised university samples, and 

many of the diagnostic studies used registry codes without detailing interview 

protocols used. As a result, generalisability is limited. 

 

  



37 

 

   

 

 The Association between Autism and Psychosis and the Tools Used to Measure it: An 

Updated Systematic Review and Meta-Analysis  

Autism is a developmental condition characterised by difficulties in social 

communication and interaction, as well as restrictive and repetitive behaviours and interests 

(American Psychiatric Association, 2013). It is estimated that 1% of children internationally 

have a diagnosis of autism (Zeidan et al., 2022), though recent data from the Centers for 

Disease Control and Prevention (CDC) suggests this figure may be as high as 2.8% (CDC, 

2023). Lower estimates are often found in non-Western, particularly developing countries, 

likely due to limitations in diagnostic capacity, but cultural stigmas may also play a 

significant role (Issac et al., 2025; Samadi et al., 2012). While prevalence in recent years 

appears to be on the rise, this upward trend is likely the result of refinement in the diagnostic 

criteria and increased awareness (Talantseva et al., 2023). These refinements have included a 

movement away from strict autistic diagnostic categories, such as Autistic Disorder and 

Asperger’s Disorder, towards a spectrum-oriented view, acknowledging variability in 

symptom presentation and severity.  Differences have been highlighted, however, in the 

diagnostic frameworks used to diagnose autism, with the ICD-11 allowing for a broader 

range of symptom combinations than the DSM-5, enabling a more diverse perspective of 

autism while also raising concerns about diagnostic specificity (Kamp-Becker, 2024).  

Further, autistic traits, particularly social deficits, have been found to be common within 

general population samples, though scores largely fall under clinical cutoffs, and are 

significantly lower than those with an autism diagnosis (Constantino & Todd, 2003; Ruzich 

et al., 2015).   
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Psychosis, on the other hand, describes a spectrum of unshared experiences, such as 

delusional thoughts and hallucinations (American Psychiatric Association, 2013). Meta-

analytic evidence suggests the international median lifetime-prevalence of psychotic 

disorders to be approximately 0.749% (Moreno-Küstner et al., 2018), though some 

population estimates have this as high as 3.5% (Perälä et al., 2007). Beyond formal 

diagnoses, much research has examined individuals at Clinical Risk of Psychosis (CHR-P), a 

subclinical state of attenuated psychotic symptomology, usually occurring in brief, 

intermittent windows. These individuals, while not yet meeting the criteria for any psychotic 

disorder, are at increased risk of doing so in the future, with 25% developing a psychotic 

disorder within 3 years (Salazar De Pablo et al., 2021). Within the general population, the 

prevalence of CHR-P is estimated to be around 1.7%, while in clinical samples, this 

prevalence is as high as 19.2% (Salazar De Pablo et al., 2021). Further, data from the World 

Health Organisation would suggest that 7.8% of individuals internationally have had 

psychotic experience, hallucinations being most prominent (McGrath et al., 2015).     

Recent meta-analyses have suggested that autistic individuals are at an increased risk 

of experiencing psychotic symptoms (Kiyono et al., 2020; Vaquerizo-Serrano et al., 2022), as 

well as an increased risk of developing a psychotic disorder (M. Lai et al., 2019; Zheng et al., 

2018). Further, those with psychosis have been found to have a greater prevalence of autistic 

traits, and are more likely to be diagnosed as autistic (De Crescenzo et al., 2019; Kincaid et 

al., 2017) than those without. As for how the co-occurrence of the two conditions manifests, 

Larson et al. (2017) found that autistic individuals with psychosis were more likely to be 

diagnosed with an atypical psychosis than those with psychosis alone, with duration of 

psychotic episodes generally not meeting the six-month minimum required for a DSM-IV-TR 
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diagnosis of Schizophrenia. They were also less likely to have stereotyped interests and 

behaviours compared to autistic individuals without psychosis. Further evidence of how the 

comorbidity presents itself is, however, limited. 

As for what causes this association, there are several candidate explanations. 

Biological explanations are often cited, with evidence to suggest that the two conditions are 

associated with a multitude of shared genetic and chromosomal abnormalities (Rapoport et 

al., 2009; Rees et al., 2021; Sebat et al., 2009). Further, there is evidence to suggest that both 

conditions share several prenatal and perinatal risk factors, including parental age, birth 

complications, season of birth, and birth weight (Davies et al., 2020; Gardener et al., 2009, 

2011). Traumatic experience may also partially explain the relationship, with a recent 

analysis of the Avon Longitudinal Study of Parents and Children cohort study finding that 

traumatic experience moderated the association between social communication difficulties 

and psychosis by nearly 40% (Dardani et al., 2023). 

Relatedly, diagnostic complications may also play a role in the association. It has 

been suggested that autistic children may have difficulty in interpreting questions regarding 

psychosis, due to their propensity to interpret language hyper-literally (S. Sullivan et al., 

2013). Supporting this, Wilson et al. (2018) found that adolescents who had difficulty 

interpreting non-literal language, whether autistic or neurotypical, had greater difficulty 

interpreting the ambiguous language used in the items of the Structured Interview for 

Psychosis-Risk Syndromes (SIPS) pertaining to positive symptoms. Though not a psychosis 

measurement, similar interpretative issues have been identified with the Suicide Behaviours 

Questionnaire-Revised, with autistic adults reporting difficulty in understanding and 

responding to certain questions (Cassidy, Bradley, et al., 2020).  
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Furthermore, psychological factors may lead to diagnostic complications. Gesi et al. 

(2024) highlight that autistic individuals may present with “pseudo-psychotic” traits, 

spanning both positive and negative domains. For example, sensory hypersensitivities and 

echolalia, both common traits of autism, may be mistaken for hallucinations, while social-

communication issues may resemble negative psychotic symptoms. Further, special interests 

or atypical behaviours may appear as bizarre ideas or disorganised symptoms. Such overlaps 

also appear with attenuated psychotic symptoms, though findings from (Vaquerizo-Serrano et 

al., 2022) suggest that autistic and non-autistic individuals at CHR-P have comparable rates 

of transition to psychosis, suggesting this association reflects not only trait overlap, but a 

genuine risk.  Further, evidence from case series studies suggests that autistic individuals may 

receive a misdiagnosis of psychosis (Dossetor, 2007; Ying et al., 2023) due to clinician 

difficulty in differentiating between diagnostic criteria, such as negative symptoms and 

catatonic behaviour. Social difficulties or asociality, for example, may be both an autistic trait 

and a negative psychotic symptom, and atypical autistic behaviours (including stimming) 

may be seen as disorganised psychotic behaviour. As such, it is important that the methods 

used to assess this association are considered. A better understanding of the aetiology of the 

comorbidity and how it manifests will enable better clinician understanding of presentations 

and symptom combinations, as well as the opportunity for better measure development 

designed with autistic individuals in mind. 

Objectives 

Our aim was, therefore, to conduct meta-analyses on studies examining the 

association between autism and psychosis across both clinical and sub-clinical trait measures, 
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and to examine whether the strength of this association is moderated by measurement 

methods used. Three research questions were proposed: 

Research Question 1: Is there an association between autistic traits and psychosis-spectrum 

traits in general population samples? 

Research Question 2: Are individuals with a diagnosis of one condition more likely to be 

diagnosed with the other compared to the general population? 

Research Question 3: Do individuals with a diagnosis of either condition show elevated 

traits associated with the other, compared to general population controls? 

Three separate primary analyses were conducted. The first examined data from 

correlational studies that used trait/symptom score measures to assess both conditions within 

general population samples. A previous meta-analysis conducted a similar analysis (Zhou et 

al., 2019), finding no moderating effect of measure used, so this first analysis aimed to update 

these findings. The second examined data from studies that compared comorbidity rates of 

the two conditions to general population prevalence data. Finally, the third examined whether 

diagnosis of either condition was associated with an increased trait/symptom score of the 

other, compared to general population control samples.  
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 Methods 

Design 

This study followed the Preferred Reporting Items for Systematic Reviews and Meta-

analyses (PRISMA; Page et al., 2021) guidelines, and was preregistered on PROSPERO (ID: 

368498). 

Research Question 1 examined studies reporting associations between autistic and 

psychosis-spectrum trait scores. Psychosis-spectrum traits were defined broadly to include 

both schizotypal characteristics; stable personality traits associated with psychosis risk, and 

psychotic-like experiences (PLEs), which are often transient positive psychotic phenomena. 

Although these are two different constructs of psychosis-spectrum, both provide estimates for 

psychosis-proneness within the general population (Debbane et al., 2015; Linscott & Van Os, 

2013).  

Research Question 2 examined studies that reported the prevalence of one condition 

in a sample with the other (or vice versa), relative to general population samples. Although 

most included studies examined Schizophrenia, to allow for a broader estimate of co-

occurrence with autism, psychosis-spectrum diagnoses and states, including Schizoaffective 

Disorder, First-Episode Psychosis (FEP), non-specified psychotic disorders, and non-clinical 

groups experiencing Clinical High Risk of Psychosis, were combined as “psychosis-

spectrum” disorders.   

Finally, Research Question 3 examined whether individuals with a diagnosis of either 

autism or a psychotic-spectrum disorder (as defined above) showed elevated scores on the 

other condition’s trait measures. This analysis aimed to assess whether the presence of a 
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clinical diagnosis corresponded to elevated traits in the opposing domain. These analyses 

utilised the same definitions for psychosis-spectrum traits and conditions as RQ 1 and 2. 

Eligibility Criteria 

Studies were included if they met the following criteria: 

1. Use a measure of autism or autistic traits 

2. Use a measure of psychosis or psychosis symptoms 

3. Provide data on comorbidity between autism and psychosis 

4. Include human participants 

5. Include a healthy control/general population control sample 

6. Participants must not have other comorbid conditions 

7. Mean age of participants is greater than or equal to 18 years of age 

8. Reports quantitative data 

Information Sources and Search Strategy 

Studies were retrieved from systematic searches from PsycINFO (through EBSCO), 

MEDLINE (through EBSCO), CINAHL (through EBSCO), Embase (through Ovid), and 

Web of Science. A full breakdown of search terms and limiters used is reported in Appendix 

1. Duplicates were identified and manually removed by use of the Systematic Review 

Accelerator De-duplicator tool (Clark et al., 2020). The last systematic search of all listed 

databases was conducted on the fourteenth of November, 2024. Further studies were retrieved 

from previous similar meta-analyses. A review of references of included studies was also 

conducted, but no new papers were retrieved. 
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Selection Process 

 An initial abstract screening was conducted by the first author and two voluntary 

research assistants. Each abstract was reviewed by the first author and at least one other 

reviewer. This process was conducted using RAYYAN (Ouzzani et al., 2016), a web-based 

application for abstract screening. Accepted papers were then exported as a .csv file, and a 

full-text screening was conducted. As before, each paper was reviewed by the first author and 

at least one other reviewer. At the end of both the abstract and full-text screening, conflicting 

decisions were addressed with the addition of a third rater. 

Data Collection Process 

Data was then extracted by the first author. Papers were reviewed for either measures 

of effect (i.e., Pearson’s r, Odds ratios), or data that could be used to compute measures of 

effect (i.e., mean trait scores to calculate standardised mean difference). Where possible, 

psychosis subscale data was collected to compute sub-analyses. Autistic subscale data was 

not extracted due to limited reporting within included studies. Where papers did not report 

effect data, or data allowing for the computing of effects, corresponding authors were 

contacted. If authors did not respond to the initial request, a follow-up email was sent after 

two working weeks. If authors did not respond to the data request after 3 months, papers were 

then excluded.  

Outcome Measures 

The primary outcome measure was the strength of effect between autism and 

psychosis, with an interest in if and how the various methods used to measure both conditions 

moderated the strength or directionality of the effect. These measures could have been 
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categorical (i.e., Autism Diagnostic Interview-Revised (ADI-R) or Autism Diagnostic 

Observation Schedule (ADOS) for autism assessments) or continuous (i.e., Autism Quotient 

(AQ) for autism trait score).  Participant age and gender data was also collected, if available, 

in order to conduct further moderation analyses. 

Study Quality Assessment and Risk of Bias Assessment 

Study quality and risk of bias was assessed by use of the AXIS Critical Appraisal of 

Cross-Sectional Studies tool (Downes et al., 2016), designed for evaluating cross-sectional 

studies. The tool consists of 20 items assessing the factors of study aims and design, sampling 

methods and sample characteristics, measurement validity, appropriateness of analyses, and 

reporting transparency (see Table 1 in Supplement for full list of items). Each item was 

primarily rated with either a “Yes” or “No” response, though for instances in which criteria 

were partially met, or in which adherence was questionable, a score of “Partial” was given.  

Risk of bias was assessed by reviewing responses to items regarding sampling 

methods, management of non-responders, and appropriateness of analyses. Based on these 

criteria, for each study, a qualitative judgment of “Low”, “Medium”, or “High” risk of bias 

was made. Quality was assessed by reviewing responses to items pertaining to 

methodological strength, validity of measurements used, internal consistency of results, and 

transparency of reporting of ethical approval and conflicting interests. Again, from these 

criteria, each study was assigned a qualitative judgement of “Low”, “Medium”, or “High” 

quality. 
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Effect Measures 

Four effect measures were used in analyses. For the first research question, both 

Pearson’s r and Spearman’s rho were used. As the effect range of both measures exist 

between -1 and 1, the effects were combined into a single analysis. For the second research 

question, Log Odds Ratios were calculated and then converted back to Odds Ratios to 

maintain symmetry in analysis (Borenstein et al., 2009), and for the third research question, 

Standardised Mean Difference was calculated. 

Synthesis Methods 

Analysis was conducted by use of R Studio, using the “metafor” package. Intercept-

only random effects models were used to compute the main effect size of each analysis and 

meta-regressions were conducted to examine the moderating effect of measure used, 

directionality (whether psychosis diagnosis was examined in a sample of autistic individuals 

or vice versa), age, and gender. Only measures used three or more times were included in the 

moderation analyses with the aim of reducing outlier bias. Risk of publication bias was 

estimated by use of Egger’s tests. Both I2 and Cochran's Q were calculated to measure the 

variation between studies accounted for by heterogeneity, and Baujat plots were used to 

identify the contribution to heterogeneity of each study. Forest plots and Baujat plots for each 

analysis were generated using the metafor package for R. 

Some of the included studies did not use the aforementioned measures to calculate 

their effect. Some reported data tables, containing diagnostic prevalence data for examined 

groups. Where possible, this data was used to calculate ORs, using the metafor package in R. 
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Other studies reported mean trait scores for clinical and general population samples, which 

was used to calculated SMD. 

  



48 

 

   

 

 Results 

Research Question 1: Correlational Analyses 

Study Selection and Characteristics  

Thirty-six papers reported correlational data for the first analysis. From these, 31 data 

points were extracted examining correlations between autistic traits score and overall 

psychosis-spectrum trait score data, as well as 38 data points examining correlations between 

autistic traits and positive psychosis-spectrum traits, 30 for negative, and 23 for disorganised. 

The most common autism measurement used within these was the Autism Quotient (AQ; 

Baron-Cohen et al., 2001), used in 30 of the included papers, and the most common 

psychosis-spectrum trait measurement was the Schizotypal Personality Questionnaire (SPQ; 

Raine, 1991), used in 12. An overview of each of the included studies for these analyses can 

be found in Table 1.   

One included study for these analyses measured the association using several 

questionnaires, across two samples.  For the overall analyses, we combined these correlations 

into a single effect. For the moderation analyses, however, we included two data points from 

the same sample, as bias testing concluded no significant differences in effect whether the 

study was excluded or not. 

Figure 1 presents a PRISMA (Preferred Reporting Items for Systematic Reviews and 

Meta-Analyses; Page et al., 2021) flowchart of the selection process for all included papers. 
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Figure 1. 

PRISMA flowchart of the selection process for all included papers 

 

PRISMA 2020 flow diagram for new systematic reviews which included searches of databases, registers and other sources 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*Consider, if feasible to do so, reporting the number of records identified from each database or register searched (rather than the total number across all databases/registers). 
**If automation tools were used, indicate how many records were excluded by a human and how many were excluded by automation tools. 

From:  Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71. 
doi: 10.1136/bmj.n71. For more information, visit: http://www.prisma-statement.org/ 
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Risk of Bias and Quality Assessment 

Of the 36 papers, only seven were deemed to have low risk of bias, while the 

remaining 29 were deemed to have a medium. This risk was most commonly introduced due 

to issues relating to sampling representativeness and lack of reporting of, or adjustment to, 

non-response bias. As for study quality, only eight studies were deemed to be of high quality, 

while the remaining 31 were deemed to be of medium quality. This was primarily due to few 

studies making attempts to justify sample sizes, which were often small convenience samples. 

None of the included studies contained alarming risk of bias concerns, and all were generally 

methodologically robust. 
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Table 1.  

Study Characteristics of Correlational Analyses 

Name Year N % of 

Males 
Mean Age 

(Range) Sample Type Autism 

Measure 
Psychosis 

Measure Overall (k = 31) Positive (k = 38) Negative (k = 30) Disorganised 

(k = 23) 

Abu-Akel et al. 2017a 202 21.29% 21.45 (NR) University AQ CAPEp NA 0.31 NA NA 

Abu-Akel et al. 2017b 24 20.83% 21.21 (NR) Community AQ CAPEp NA 0.28 NA NA 

Abu-Akel et al. 2018a 58 22.41% 20.95 (18–34) Community AQ CAPEp NA 0.442 NA NA 

Abu-Akel et al. 2018b 69 27.54% 26.26 (17–36) Community AQ CAPEp NA 0.215 NA NA 

Blain et al. 2017 107 29.91% 19.73 (NR) University AQ-10 SPQ 0.4 0.28 0.36 0.36 

Butler et al. 2015 194 43.80% 21.31 (NR) Community AQ-10 SPQ-B 0.249 0.115 0.197 0.249 

Choteau et al. 2016 347 55.90% 21.8 (NR) University AQ SPQ 0.55 0.294 0.605 0.368 

Claridge & 

McDonald 2009 77 42.86% 20.7 (17–27) University AQ 
O-LIFE: 

Introversive 

Anhedonia 
NA NA 0.5 NA 

Bin Dawood et al. 2023 71 35.21% 22.42 (18-37) University AQ SPQ-BR 0.455 NA NA NA 

Del Giudice et al. 2010 199 49.70% 22.6 (21-35) Uni/Community AQ SPQ NA 0.24 0.63 NA 
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Del Giudice et al. 2014 151 50.30% 25.9 (18-38) Uni/Community AQ SPQ 0.473 0.2 0.619 NA 

 Dinsdale et al. 2013 605 37.19% 19.4 (NR) University AQ SPQ-BR 0.43 0.21 0.5 0.29 

Ford et al. 2017 835 25.30% 26.15 (18-40) University AQ SPQ 0.679 0.494 0.733 0.614 

Georgiou et al. 2021 508 54.72% 26.51 (18-80) Community AQ MSS-B 0.341 0.418 0.224 0.21 

Gillespie et al. 2017 55 29.09% 20 (18-37) University AQ CAPEp NA 0.472 NA NA 

Gong et al. 2017 2469 27.70% 18.75 (NR) University AQ SPQ 0.419 0.213 0.515 0.353 

Horder et al. 2014 772 28.11% NR (<17-

>61) 
University (Staff 

inc.) AQ CAPS NA 0.333 NA NA 

Hurst et al. 2007 607 22.24% 19.26 (17-55) University AQ SPQ 0.47 0.25 0.53 0.32 

Karvelis et al. 2018 39 38.50% 23 (18-69) Community AQ SPQ 0.602 NA NA NA 

Karvelis et al. 2018 83 49.40% 25.7 (18-69) Community AQ RISC NA 0.074 NA NA 

Louzolo et al. 2017 925 100.00

% 24.98 (18-35) Community AQ PDI NA 0.192 NA NA 

Mamah et al. 2021 9564 52.92% 21.2 (15-25) Community 
AQ 

(Adolescent 

version) 
pWERCAP 0.19 NA NA NA 

Martinez et al. 2021 7353 43.19% 51.2 (NA) Community AQ-20 PSQ 0.05 NA NA NA 
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Mealey et al. 2014 144 39.58% 25.3 (18-55) Uni/Community AQ SPQ 0.54 0.41 0.6 0.36 

Melchers et al. 2015 107 93.00% 22.21 (NA) University AQ CAPE 0.583 0.354 0.591 NA 

Milne et al. 2017 30 76.67% 35.37 (19-68) Community SRS CAPS 0.16 NA NA NA 

Nenadić et al. 2021 264 21.59% 20.66 (NA) University AQ 

SPQ-B, O-

LIFE, MSS, 

CAPEp & 

CAPEn 

0.53 0.35 0.47 0.44 

Nenadić et al. 2021 376 34.84% 24.04 (NA) Community AQ 

SPQ-B, O-

LIFE, MSS, 

CAPEp & 

CAPEn 

0.5 0.25 0.45 0.38 

Nenadić et al. 2021 264 21.59% 20.66 (NA) University AQ CAPEp & 

CAPEn NA 0.384 0.516 NA 

Nenadić et al. 2021 376 34.84% 24.04 (NA) Community AQ SPQ-B 0.493 0.265 0.452 0.375 

Nenadić et al. 2021 376 34.84% 24.04 (NA) Community AQ O-LIFE 0.505 0.265 0.493 0.41 

Nenadić et al. 2021 264 21.59% 20.66 (NA) University AQ O-LIFE 0.54 0.326 0.476 0.473 

Nenadić et al. 2021 376 34.84% 24.04 (NA) Community AQ MSS 0.497 0.229 0.405 0.357 

Nenadić et al. 2021 264 21.59% 20.66 (NA) University AQ MSS 0.511 0.327 0.404 0.399 

Raynal et al. 2016a 294 33.67% 20.31 (18-26) University AQ-Short SPQ-B 0.414 0.142 0.448 0.303 
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Raynal et al. 2016b 466 33.70% 20.58 (18-24) Uni/Community AQ-10 SPQ-BR 0.317 0.226 0.233 0.272 

Russell-Smith et al. 2011a 362 24.03% 18.7 (NA) University AQ O-LIFE 0.46 0.15 0.51 0.38 

Russell-Smith et al. 2011b 639 30.67% 19.1 (NA) University AQ 
O-LIFE 

(MODIFIED)

* 
0.51 0.19 0.56 0.38 

Russell-Smith et al. 2013 284 28.20% 20.1 (NA) University 
AQ: Social 

Skills 

subscale 

O-LIFE: 

Introversive 

Anhedonia 
NA NA 0.74 NA 

Salminen et al. 2022 296 35.81% 19.6 (NA) University AQ 
SPQ-B – 

Cognitive 

Perceptual 
NA 0.174 NA NA 

Sampson et al. 2021 653 17.30% 39.3 (18-65) Community AQ CAPE-P NA 0.509 NA NA 

Shi et al. 2017 864 NR NA University AQ SPQ 0.443 0.249 0.529 0.381 

Sierro et al. 2016 921 27.80% 22.2 (18-30) University AQ sO-LIFE 0.419 0.199 0.479 0.355 

Wakabayashi et al. 2012 662 49.55% 18.9 (18-27) University AQ 

(Japanese) SPQ 0.483 0.1 0.44 0.24 

Zhou et al. 2021 115 40.00% 21.37 (18-30) Community AQ SPQ 0.425 NA NA NA 

 Ziermans et al. 2021 337 45.40% 38.5 (16-50) Community AQ CAPE NA 0.408 0.309 NA 
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Note. Full names of abbreviated questionnaires: AQ = Autism Spectrum Quotient; CAPE = Community Assessment of Psychic Experience; CAPEp = 

Community Assessment of Psychic Experience – Positive subscale; CAPEn = Community Assessment of Psychic Experience – Negative subscale; CAPS = 

Cardiff Anomalous Perception Scale; MSS(-B) = Multi-dimensional Schizotypy Scales (- Brief); O-LIFE = Oxford-Liverpool Inventory of Feelings and 

Experiences; sO-LIFE = Short Oxford-Liverpool Inventory of Feelings and Experiences; PDI = Peters’ Delusion Inventory; PSQ = Psychosis Screening 

Questionnaire; pWERCAP = Washington Early Recognition Center Affectivity and Psychosis Screen; RISC = Rust Inventory of Schizotypal Cognitions; 

SPQ = Schizotypal Personality Questionnaire; SPQ-B = Schizotypal Personality Questionnaire - Brief; SPQ - BR = Schizotypal Personality Questionnaire – 

Brief Revised; SRS = Social Responsiveness Scale. 

* Modified O-LIFE - Addition Impulsive Nonconformity subscale of 10 items.
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Results of Synthesis  

The intercept-only model for the analysis of correlation coefficients revealed a 

significant positive effect between autism trait and overall psychosis-spectrum trait scores (r 

= .435, 95% CI = 0.379 - 0.487, p = < .0001, k = 26). A forest plot of the effect sizes of each 

study, as well as the overall effect size, is presented in Figure 2. Heterogeneity between the 

studies was considerable (I2 = 95.79%; Q (df = 25) = 1154.0492, p < .0001).  Increased mean 

age of samples was significantly associated with decreased effect sizes (p = .008), but no 

moderating effect of proportion of males was found. Measurement type significantly 

moderated the association. A moderate association was found between autistic and overall 

schizotypal trait scores (r = .457, 95% CI = [.41 - .51], p = < .0001, k = 20), while no 

significant association was found with PLE measures (r = .259, 95% CI [–.009, .492], p 

= .058, k = 4). The Egger’s test found no significant funnel plots asymmetry, suggesting there 

is no significant risk of publication bias. A Baujat plot revealed that three papers had 

significant influence on the heterogeneity (see Figure 4 in Supplement). 
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Figure 2. 

Forest Plot of Studies Examining the Association between Autistic and Psychotic Symptoms

 

Sub-analyses found a large effect between overall autistic traits and negative 

psychosis-spectrum traits (r = .503, 95% CI = 0.442 - 0.560, p <.0001, k = 24), and lower, yet 

still significant effects, were found for both positive (r = .274, 95% CI = 0.231 - 0.316, p 

<.0001, k = 32) and disorganised psychosis-spectrum traits (r = .352, 95% CI = 0.304 - 0.399, 

p <.0001, k = 18) (see Figures 1, 2, and 3 in Supplement for forest plots for each of these 

analyses).  Measurement type, again, significantly moderated the association. A small effect 

was found between autistic and positive schizotypal trait scores (r = .274, 95% CI = 

[.231, .316], p = < .0001, k = 32), while no significant association was found with PLE 

measures (r = .259, 95% CI [–.009, .492], p = .058, k = 4). Egger’s tests for each of these 

analyses found no significant funnel plots asymmetry. Heterogeneity for the positive (I2 = 

85.33%; Q(df = 31) = 222.2805, p < .0001), negative (I2 = 94.22%; Q(df = 23) = 348.5369, p 

< .0001), and disorganised (I2 = 86.34%; Q(df = 17) = 137.5886, p < .0001) analyses was 
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again, severe. Baujat plots revealed a number of problematic studies for each analysis (see 

Figures 5, 6, and 7 in Supplement). Problematic studies for each analysis generally produced 

significantly higher or lower effects. For the overall trait score analysis, most of the 

problematic studies used novel psychosis-spectrum measures, but no other methodological 

differences were identified. 

Research Question 2 – Diagnostic Comorbidity 

Study Selection and Characteristics 

Seventeen papers had data on diagnostic comorbidity for the second analysis. An 

overview of included studies for these analyses can be found in Table 2.  Thirteen of these 

papers examined the prevalence of psychosis-spectrum disorders within autistic samples. 

Very few papers reported interview protocols of measurement tools for diagnosis, instead 

only reporting the diagnostic code they fell under.  

Risk of Bias and Quality Assessment 

Of the 17 papers, 13 demonstrated low risk of bias, often utilising large, 

representative, populations datasets. Issues regarding non-response bias was, however, 

present in four papers, resulting in medium risk of bias ratings. Quality was also generally 

high, with the same 13 papers being deemed as high quality. The remaining four papers, 

however, were rated as medium quality, due to lack of justification in sample size, as well as 

a lack of clarity in reporting of measurements used.   

Results of Synthesis 

The intercept-only model for the analysis of odds ratios, again, revealed a significant 

positive effect (OR = 7.03, 95% CI = 3.68 – 13.43, p = <.001, k = 17), suggesting that 
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individuals with one condition were over seven times more likely to be diagnosed with the 

other compared to the general population. A forest plot of the effect sizes of each study, as 

well as the overall effect size, is presented in Figure 3.  Due to limited data, we were not able 

to examine the moderating effect of measure used. No moderating effects of age, gender, or 

study directionality were found. Heterogeneity between the studies was considerable (I2 = 

99.57%; Q (df = 16) = 1145.6134, p < .0001). A Baujat plot revealed that the high 

heterogeneity was largely the result of a single paper (Chen et al., 2015), likely due to its 

exceptionally large effect (see Figure 8 in Supplement). Removing this paper, however, did 

not significantly reduce overall heterogeneity, suggesting that heterogeneity was widespread 

across included studies. Egger’s test did find significant funnel plots asymmetry, highlighting 

a risk of publication bias. 
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Figure 3. 

Forest Plot of Studies Included in Odds Ratio Analyses
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Table 2.  

Included Study characteristics of Odds Ratio Analysis 

Name Year n1 – 

Diagnosis 

Group 

Diagnosis 

Sample type 
Original 

Diagnosis 

(Criteria) 

Comorbidity n2 - General 

Population 
% of Males n1 % of Males 

n2 
n1 Age 

(Mean) 
n2 Age 

(Mean) 
Autism 

Measure 

(Classification 

Psychosis 

Measure 

(Classification

) 

OR 
(k = 16) 

Amir et al. 2023 737 Community CHR-P Autism 275 57.53% 50.18% 18.49 (12-

35) 
19.76 

(12-34) 
SCID (DSM-

IV/5) 
SIPS, SOPS 

(NA) 
1.218 

Chen et al.* 2015 725 Clinical Autism  Schizophrenia 27540 77.24% NR 18.34 (NA) 14.86 

(NA) 
DB (ICD-9) DB (ICD-9) 203.632 

Davignon et 

al.* 
2018 4123 Community Autism  Psychoses 20615 80.67% 80.67% 18.39 (14-

25) 
18.44 

(14-25) 
DB (ICD-9) DB (ICD-9) 4.607 

Fendrich et al. 2022 40 Clinical Psychosis Autism 24 50.00% 45.83% 38.1 (18- 

55) 
33.4 (18- 

55) 
Self-report DIGS 0.605 

Hand et al.* 2020 4685 Community Autism  Schizophrenia + 

psychotic 

disorders 

46850 67.77% 67.77% NR (65+) NR (65+) DB (ICD-10) DB (ICD-10) 26.84 

Houghton et 

al.* 
2018 10856 Community Autism Schizophrenia 21712 80.69% 80.69% 18.76 (3+) 18.76 

(3+) 
DB (READ) DB (Read) 6.736 

Kendler et al. 2024 2292 Community Schizotypal 

Personality 

Disorder 

Autism  11460 48.5% NR NR NR DB (ICD-

9/10) 
DB (ICD-10) 19.76 

Kohane et al.* 2012 5276 Clinical Autism Schizophrenia 1142008 78.71% NR NR NR DB(ICD-9) DB (ICD-9) 11.559 

Krieger et al. 2021 24667 Clinical Schizophrenia Autism  
 

24667 63.08% 63.08% NR (18-70) NR (18-

70) 
DB (ICD-

9/10) 
DB (ICD-9) 7.01 

Roy et al.* 2015 50 Clinical Asperger’s 

Syndrome 
Schizophrenia + 

psychotic 

disorders 

4181 68.00% 50.30% 36.46 (20-

62) 
NR (18-

65) 
DB (DSM-IV) DB (DSM-IV 

(German)) 
0.777 

Schendel et al.* 2016 20492 Community Autism Schizophrenia, 

schizotypal, or 

1892412 77.60% 51.00% NR (1.5-

33) 
NR (1.5-

33) 
DB (ICD-

8/10) 
DB (ICD-

8/ICD-10) 
8.793 
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delusional 

disorders 
Solberg et al.* 2019 7528 Community Autism Schizophrenia 1653575 72.10% 51.00% 26.2 (NR) 33.2 

(NR) 
DB (ICD-10) DB (ICD-10) 11.122 

Suen et al.* 2024 291 Community Autism Psychotic 

disorder 
1605 51.50% 39.80% 19.69 (15-

24) 
19.88 

(15-25) 
Self-report Self-report 0.688 

Supekar et al.* 2017 4790 Community Autism Schizophrenia 1842575 NR NR NR (18+) NR (18+) DB (ICD-9) DB (ICD-9) 4.476 

Tint et al.* 2023 10646 Community Autism Psychotic 

disorders 
42607 69.75% 69.68% NR (19-65) NR (19-

65) 
DB (ICD-

9/10/DSM-IV) 
DB (ICD-

9/10/DSM-IV) 
13.04 

Underwood et 

al. 
2022 7943 Community Autism Schizophrenia 25941 75.49% 74.62% NR (18+) NR (18+) (ICD-

10/READ v2) 
(ICD-10/Read 

v2) 
7.763 

Vohra et al.* 2017 1772 Community Autism Schizophrenia 5320 71.40% 71.50% NR (22-64) NR (22-

64) 
DB (ICD-9-

CM) 
DB (ICD-9) 1.595 

Note. Full names of abbreviated questionnaires: DB = Database cohort (no measurement information reported), DIGS = Diagnosis Interview for Genetic 

Studies, DSM = Diagnostic and Statistical Manual of Mental Disorders, ICD = International Classification of Diseases, SIPS = Structured Interview for 

Psychosis-Risk Syndromes, SOPS = Scale for Assessment of Psychosis-Risk Syndromes    

* Marked studies examined psychosis diagnosis within autistic populations, unmarked studies examined autism diagnosis within samples with psychosis
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Research Question 3 – Effect of Diagnosis on Trait Score 

Study Selection and Characteristics  

Thirteen papers reported mean trait score data of both a clinical sample (autism or 

psychosis-spectrum) and a general population sample. An overview of included studies for 

these analyses can be found in Table 3.  

Risk of Bias and Quality Assessment 

Of the 13 studies, only two were deemed to have low risk of bias. The remaining 11 

were deemed to have a medium risk of bias, primarily due to issues in sample 

representativeness, as well as limited reporting of possible non-response bias. Regarding 

quality, the same two studies were marked as being of high quality, while the remaining 11 

were deemed to be of medium quality. This was, again, largely due to a lack of justification 

of sample size. 

Synthesis of Results 

The intercept-only model for the analysis of standard mean differences also revealed a 

significant positive effect, with diagnosis of one condition predicting an increased trait score 

of the other (d = 1.216, 95% CI = 0.87 -1.563, p = <.0001, k = 13). A forest plot of the effect 

size of each study, as well as the overall effect, is presented in Figure 4. As with the previous 

analysis, due to limited data, we could not examine the moderating effect of measure used. 

No moderating effects were found for directionality, mean age, or proportion of males. 

Heterogeneity between studies was considerable (I2 = 92.96%; Q (df = 12) = 370.3137, p = 

0.001). A Baujat plot revealed that heterogeneity was largely explained by a single paper 

(Suen et al., 2024) (see Figure 9 in Supplement). If this paper was removed, heterogeneity 
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dropped significantly (I2 = 68.02%; Q (df = 11) = 29.7086, p = 0.0018). Egger’s test 

identified significant funnel plots asymmetry, suggesting a risk of publication bias. If, 

however, the abovementioned paper was removed from analyses, the Egger’s test became 

insignificant. 

Figure 4. 

Forest Plot of Studies Included in the Standardised Mean Difference Analyses
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Table 3. 

Included Study characteristics of Standardised Mean Difference Analysis 

Name Year n1 – Diag. 

group

Diag. 

Sample type

Diagnosis n2 – Gen. 

Population

% of Males 

n1

% of Males 

n2

n1 Mean Age 

(Range)

n2 Mean 

Age 

(Range)

Autism Measure 

(Classification)

Psychosis 

Measure 

(Classification)

SMD (k = 13)

Craig et al.* 2004 17 Clinical Asperger's 

syndrome 

16 88.24% 68.75% 24.12 (NR) 29.44 

(NR)

NR (ICD-10) Paranoia Scale 1.406

de Bildt et al. 2016 18 Clinical Schizophrenia 21 100.00% 100.00% 37 (19-61) 34.24 

(21-53)

ADOS Clinician (not 

specified)

1.386

Lugnegård et al. 2015 36 Clinical Schizophrenic 

psychosis

49 63.89% 38.78% 29.1 (NR) 28.6 

(NR)

AQ SCID-I (DSM-

IV)

1.459

Martinez et al. 2017 36 Clinical Schizophrenia 20 83.33% 85.00% 23.4 (NR) 23.4 

(NR)

AQ DIGS (DSM-IV-

TR)

0.788

Matsuo et al. 2015 44 Clinical Schizophrenia 65 45.45% 27.69% 36.9 (25-59) 42.2 (25-

59)

SRS-A MINI/PANSS 

(DSM-IV-TR) 

1.242

Milne et al.* 2017 30 Clinical Autism 30 76.67% 63.33% 32.65 (19-68) 35.37 

(19-70)

NR CAPS 1.744

Pinkham et al.* 2008 12 Clinical Autism 12 100.00% 100.00% 24.08 (18-35) 27.08 

(18-35)

NR (DSM-IV) Paranoia Scale 1.292

Sasamoto et al. 2011 20 Clinical Schizophrenia 25 70.00% 64.00% 34.5 (NR) 34.5 

(NR)

AQ SCID (DSM-IV) 1.578

Suen et al.* 2024 486 Community Probable autism 1295 NR NR NR (NR) NR (NR) AQ-10 PQ-B -0.208

Upthegrove et al. 2018 99 Clinical FEP 381 67.68% 21.00% 25.61 (16-35) 20.61 

(17-39)

AQ NR (ICD-10) 0.845

Wouters & Spek 2011 21 Clinical Schizophrenia 21 100.00% 100.00% 40.9 (18-65) 40.8 (18-

65)

AQ SCID-I (DSM-

IV-TR)

1.498

Zhang et al. 2016 37 Clinical Schizophrenia 38 81.08% 78.95% 20.95 (NR) 21.32 

(NR)

AQ (Chinese) NR (DSM-IV-

TR)

2.176

Ziermans et al. 2021 504 Clinical Psychotic disorder 337 72.42% 45.40% 33.4 (16-50) 38.5 (16-

50)

AQ NR (DSM-IV-

TR)

1.153
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Note. Full names of abbreviated questionnaires: ADOS = Autism Diagnostic Observation Schedule, AQ = Autism Spectrum Quotient, CAPS = Cardiff 

Anomalous Perception Scale, DIGS = Diagnosis Interview for Genetic Studies 3.0, DSM = Diagnostic and Statistical Manual of Mental Disorders, MINI = 

Mini-International Neuropsychiatric Interview, PANSS = Positive and Negative Symptoms Scale, PQ-B Prodromal Questionnaire – Brief, SCID = Structured 

Clinical Interview for DSM-IV; SRS-A = Social Responsiveness Scale for Adults. 

* Marked studies examined psychosis-spectrum traits within autistic populations, unmarked studies examined autistic traits within samples with psychosis  
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 Discussion 

These meta-analyses provide an updated review of the association between autism and 

the psychosis-spectrum. In line with previous research, a significant association was found 

between the two conditions, regardless of the methods and measures of assessment used. In 

line with the findings from Zhou et al. (2019) (k = 19), Research Question 1 revealed that 

within the general population samples, overall autism trait scores were significantly positively 

associated with overall psychosis-spectrum symptom scores. Significantly lower overlaps, 

however, were found with questionnaires examining PLEs (e.g., CAPE), and Positive 

schizotypy (e.g., SPQ). Further in line with their findings, sub-analyses revealed that negative 

psychosis symptoms were more strongly associated with autistic traits than positive or 

disorganised symptoms.  

Research Question 2 revealed that individuals with a diagnosis of either autism or a 

psychosis-spectrum condition were more likely to be diagnosed with the other, compared to 

general population samples. This finding is, again, supported by previous meta-analyses 

(Lugo Marín et al., 2018; Varcin et al., 2022). Finally, Research Question 3 found that 

individuals with a diagnosis of either autism or a psychosis-spectrum condition were more 

likely to score higher on trait score measures of the other condition, compared to general 

population samples. This finding is also in line with those of previous meta-analyses (De 

Crescenzo et al., 2019; Kiyono et al., 2020; Vaquerizo-Serrano et al., 2022). As for 

moderating variables, higher mean age was associated with smaller effects for the 

correlational analysis (RQ1), and the effect size for the association between a diagnosis of 

autism and psychosis (RQ2) was larger for males than females. For RQ2 and RQ3, it was not 

possible to examine type of measure as a moderator due to lack of sufficient data. 
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Given the results of our meta-analyses, three key points need to be discussed: (i) the 

overlap between autistic traits and negative symptoms, (ii) diagnostic complexity, and (iii) the 

relative lack of other moderation effects given the high heterogeneity. 

i) Although autistic traits were found to positively correlate with all three 

subdimensions of psychosis-spectrum traits, the association was strongest with negative traits, 

suggesting considerable overlap with these constructs. This notion is supported by several 

studies examining overlap between autistic trait and psychosis-spectrum symptom score 

measures. Regarding the Autism Quotient (AQ) and the Schizotypal Personality 

Questionnaire (SPQ), for example, the association between the “Social skills” and 

“Communication” subscales of the AQ and the “Interpersonal” subscale of the SPQ appear to 

explain a large degree of the association between overall score correlation (Ford et al., 2017; 

Hurst et al., 2007). Further, some have even found negative correlations between AQ scores 

and the Cognitive-Perceptual (positive symptom) domain of the SPQ (Wakabayashi et al., 

2012; Zhou et al., 2019). Of the included studies for our correlational analyses, 35% used a 

combination of these measures; 60% if including modified versions. As such, it is possible 

that the overall effects are partly explained by the similarity between these two 

questionnaires. Similar overlaps have also been identified between the AQ and the Brief 

version of the SPQ (SPQ-B; Dinsdale et al., 2013), the Multidimensional Schizotypy Scale 

(MSS), and the Oxford-Liverpool Inventory of Feelings and Experiences (Nenadić et al., 

2021; Russell-Smith et al., 2011).  

This overlap is likely explained by a combination of factors. Conceptually, it may be 

the case that these traits are genuinely shared between autistic and psychotic conditions, 

leading to legitimate overlap in measurement. It may also be the case, however, that 

methodological blurring may be inflating the association, with certain items failing to 
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adequately distinguish autistic and psychosis-spectrum traits. Such blurring may also be 

present between items pertaining to autistic idiosyncrasies and disorganised psychosis traits 

(i.e., self-perceptions of odd behaviors and speech). Finally, it could be that some features are 

transdiagnostic, possibly related to shared biological (e.g., genetic and chromosomal 

mutations) (Rapoport et al., 2009; Rees et al., 2021; Sebat et al., 2009) and environmental 

(e.g., pre- and peri-natal) risk factors previously discussed (Davies et al., 2020; Gardener et 

al., 2009, 2011). These findings, coupled with both the modest effects of our positive 

symptoms analyses and the risk of item misinterpretation, call into question whether much of 

this research is truly measuring the association between autism and psychosis. 

Attempts have been made, however, to mitigate the effect of this trait similarity. The 

Psychopathology in Autism Checklist (PAC), developed by Helverschou et al. (2009), is a 30-

item carer-reported questionnaire examining symptoms of anxiety, depression, obsessive-

compulsive disorder, and psychosis that do not overlap with symptoms of autism. To date, 

however, this questionnaire has not been widely used. More recently, Parvaiz et al. (2023) 

developed the schiZotypy Autism Questionnaire (ZAQ), a 134-item self-report questionnaire 

which attempts to better discriminate between symptoms of autism and schizotypy. The 

questionnaire, co-designed with autistic individuals and individuals with schizophrenia, has 

not yet been validated, but once trialed, may well produce lower effects than studies using 

standard measures of psychosis symptomology, such as the SPQ. However, none of the 

included studies used these measures, so an evaluation of their association with autistic traits 

is outstanding.  

ii) As mentioned, it is possible that this comorbidity is partially explained by clinician 

difficulty in differentiating between displayed autistic and psychotic behaviours. Starling & 

Dossetor (2009) suggested some of the difficulties clinicians may face distinguishing between 
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symptoms of the two conditions. They highlight that thought disorders and bizarre behaviours 

are symptoms of both autism and psychosis, that autistic idiosyncrasies and unusual world 

views may be misinterpreted as psychotic delusions, and that self-talk may be viewed as 

evidence of auditory hallucinations. While little research has yet examined the 

appropriateness of using existing clinical measures of psychosis within autistic populations, 

some research has examined the appropriateness of the SIPS (Wilson et al., 2020a). Prior 

findings from these researchers found that clinicians, experienced in working with autistic 

individuals, deemed over 60% of its items as being problematic for use within autistic 

populations (Fleischman et al., 2016), for reasons of symptom overlap, poor wording, and 

complexity.  Efforts have been made, however, to improve the discriminative ability of 

assessment tools. In a sample of 50 autistic individuals and 40 individuals with schizophrenia, 

Nakamura et al. (2024) found that standard ADOS-2 algorithms did not adequately 

differentiate between the two conditions, resulting in high rates of false-positives. They found, 

however, that a predictive model using a subset of six ADOS-2 items significantly improved 

discrimination. Further investigation into the discriminative validity of such assessment tools 

is essential to reduce risk of false-positive diagnoses, and to ensure and expediate appropriate 

treatment. 

iii) For each of the analyses, particularly for the correlational and odds ratio, 

heterogeneity between studies was severe, though clear reasons for this were not identified. 

While we found some evidence of age and sex effects on the results of the correlation and 

odds ratio analyses, respectively, the remainder of our moderation analyses yielded 

insignificant results. The heterogeneity is, therefore, largely unexplained by the moderating 

factors we examined. Included papers, however, differed in design (e.g., sample 

characteristics), in measurement (structured interviews, registry data, self-report measures), 
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and in the examined constructs (traits, symptoms, or disorders). Such methodological 

differences are likely to contribute to the observed variance, even if not detectable through 

formal analyses. It is also possible that there exists other, unaccounted for, factors that help to 

explain the association (i.e., presence of other comorbid conditions, IQ, or socio-economic 

status).  

Strengths and Limitations 

This meta-analysis provides an updated overview of the association between autism 

and psychosis, including more data points than previous analyses, and examining the 

association through a combination of the various methodologies by which it is measured, 

thereby providing a holistic overview of the comorbidity profile. It also provides a thorough 

attempt of examining the moderating effect of measures used, highlighting gaps in the 

literature. Despite this, there are, however, several limitations worth noting. Firstly, in our 

analyses, we excluded study samples if participants had other comorbid conditions. While 

doing so allowed for a clearer examination of the association between the two conditions, it 

leaves to question the possible moderating role of additional comorbid conditions. For 

example, research has found increased prevalence of attention deficit hyperactivity disorder 

(Stralin & Hetta, 2021) and obsessive-compulsive disorder (Mawn et al., 2020) in samples 

with psychosis. It could, therefore, be the case that additional comorbidities, or particular 

combinations, better explain or further increase the risk of the comorbidity. 

Secondly, in our review, we excluded grey literature, only including peer-reviewed 

papers. While beneficial for ensuring the quality of included research, excluding grey 

literature may leave meta-analyses vulnerable to publication bias (Nair & Borkar, 2023), 

overrepresenting studies with significant results (Conn et al., 2003; McAuley et al., 2000).  
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The addition of grey literature would have been of particular interest in the OR and SMD 

analyses, considering significant risk of publication bias was identified for both. 

There are also two limitations from the reviewed studies worth reporting. The first is 

the omission of key data. Most importantly, some of the studies identified in the review did 

not report effect data, or data required to calculate effects. Upon contacting the authors of 

these papers, few responded, and fewer still had access to the analysed data. Relatedly, for the 

OR and SMD analyses, while most studies reported by which guidelines diagnosis of either 

autism or psychosis was met (i.e., ICD or DSM), few reported the actual methods or interview 

protocols used to acquire diagnosis. For these reasons, we were unable to examine the 

moderating effect of measure for these analyses.  It would, therefore, be of benefit, 

particularly for future research syntheses in this field, for papers to ensure such information is 

reported within their papers. To ensure data accessibility for meta-analyses, open science 

practices including the use of data repositories are encouraged. 

The second issue relates to the generalisability and appropriateness of the included 

samples.  For the correlational analysis, in particular, many of the included studies used 

undergraduate samples. As a result, samples mostly consisted of young adults in their early 

twenties, with a disproportionately low number of male participants (38%). Sex differences 

have been observed in the onset of psychosis, generally occurring in males in their early 

twenties, and in women in their late twenties (Li et al., 2016). Further, there is evidence of a 

second risk period for women, generally occurring around mid-forties (Grigoriadis & Seeman, 

2002; Kirkbride et al., 2012). The use of such samples may, therefore, not be ideal in 

estimating general psychosis prevalence. Mean ages were more diverse within the OR and 

SMD analyses, though within these samples, there was instead an increased prevalence of 
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males (70% and 79%, respectively). For these reasons, it is important for future research to 

also report data from the sexes individually. 

Conclusion 

This review highlights a clear association between autism and psychosis, at both a trait 

and diagnostic level. Findings suggest, however, that at trait level, part of this association may 

be explained by overlaps in expression and measurement, as opposed to pathological overlap. 

As such, the appropriateness of self-report psychosis-spectrum screening tools within autistic 

samples should be interpreted cautiously. For diagnostic purposes, structured clinical 

interviews should be conducted with explicit consideration of autism, ideally by clinicians 

with experience in both conditions. Gold-standard interviews, such as the SCID, requiring 

interviewees to provide concrete examples of psychotic experiences may improve diagnostic 

accuracy, given that questions are worded carefully and that answers are interpreted with 

caution. Careful scrutiny of developmental history is essential, and collateral information 

from family, as well as behavioural observation, can provide further important context to 

better differentiate between innate autistic characteristics from the onset of psychotic 

symptoms. 

These findings highlight several important directions for future research. Firstly, 

further understanding of how autistic individuals interpret psychosis related questions is 

required. Inquiry should be focused on commonly used screening tools (e.g. SPQ, CAPE) and 

interview protocols (e.g., SIPS), and if it is the case that interpretative issues are present, 

amendments or alternative methods of assessment must be established. Secondly, little is 

currently known regarding the etiology of the comorbidity, and as such, further research 

should examine factors that may moderate the association.  Thirdly, more research is needed 

examining how psychosis manifests within autistic individuals. There is some evidence to 
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suggest that autistic individuals may be more likely to be diagnosed with an atypical type of 

psychosis, and less likely to be diagnosed with schizophrenia, compared to non-autistic 

individuals (Larson et al., 2017), but more research of this kind is still required. With greater 

understanding of how the comorbidity manifests, clinicians will be able to better identify the 

onset of psychosis within autistic populations, facilitating earlier intervention and treatment. 
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 Chapter Three: Adaptation and Initial Psychometric Evaluation of the Schizotypal 

Personality Questionnaire for use with Autistic Adults. 

Abstract 

Autistic individuals are more likely to be diagnosed with a psychotic disorder and are more 

likely to score higher on schizotypal symptom measures than non-autistic individuals. 

Standard psychosis screening tools, however, may not be fully appropriate for use within this 

population, due to literal ambiguities in language and overlapping traits. This study examines 

how autistic individuals interpret the Schizotypal Personality Questionnaire – Brief Revised 

(SPQ-BR), and proposes a modified version, co-designed with autistic individuals. Stage one 

of this study had autistic (n = 106) and non-autistic (n = 106) participants complete an 

interpretation task, whereby they reported how they interpreted items of the SPQ-BR. Ten 

items were found to be routinely misinterpreted, most of which came from the positive 

schizotypy domain. A further five items, mostly from the disorganised domain, were flagged 

due to contextual differences, with autistic individuals largely reporting autistic behaviours 

and traits. In stages two and three, we co-designed an amended SPQ-BR, through focus 

groups of clinicians and autistic individuals. In stage four, this revised tool was administered 

to 234 participants, across an autistic (n = 78), psychosis (n = 78), and general population 

sample (n = 78). Confirmatory Factor Analysis, examining the established factor-structure of 

the SPQ-BR, supported a nine-factor model, as well as a three-factor hierarchical structure 

model, both demonstrating acceptable fit and reliability. These findings underscore the need 

for tailored psychometric tools for neurodiverse populations and suggest the amended SPQ-

BR as a more valid screening option for schizotypal traits in autistic individuals.
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 Adaptation and Initial Psychometric Evaluation of the Schizotypal Personality 

Questionnaire for use with Autistic Adults. 

Autism is a developmental condition characterised by deficits in social communication 

and interaction, as well as restrictive and repetitive behaviours and interests (American 

Psychiatric Association, 2013). International prevalence of autism diagnosis in children is 

estimated to be between 0.6-1% (Zeidan et al., 2022), though recent data from the Centers for 

Disease Control and Prevention (CDC) suggests this figure may be as high as 2.8% (CDC, 

2023). Psychosis, on the other hand, is a condition characterised by unshared experiences, 

such as delusional thoughts and hallucinations (American Psychiatric Association, 2013), 

with an estimated international medium-lifetime prevalence of psychotic disorders of 0.749% 

among adults (Moreno-Küstner et al., 2018).  

Recent meta-analytic evidence suggests that autistic individuals are significantly more 

likely to have psychotic experiences, and be diagnosed with a psychotic disorder, than non-

autistic individuals (Lai et al., 2019; Miles et al., In press; Zheng et al., 2018). Further, 

autistic individuals have been found to score higher on psychotic trait measures than non-

autistic individuals, and independently of an autism diagnosis, autistic trait scores in the 

general population correlate positively with psychotic trait scores (Zhou et al., 2019). Part of 

this association, however, appears to be explained by the overlap between autistic traits and 

negative psychotic symptomology (e.g., social communication difficulties), with the 

association between autistic traits and positive (e.g., hallucinations or delusions) and 

disorganised (e.g., cognitive disturbance, unusual speech or behaviours) psychotic 

symptomology being considerably weaker. 
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One factor that has yet been largely unexplored is how questions relating to psychotic 

experiences are interpreted by autistic individuals. In an examination of psychotic 

experiences within a child cohort, Sullivan et al. (2013) raised the importance of using clear 

and unambiguous language when questioning for psychotic experience in autistic children, 

due to their propensity to interpret language literally. Relatedly, Wilson et al. (2020) found 

that adolescents with difficulty interpreting non-literal language, whether autistic or non-

autistic, had greater difficulty in interpreting questions from the Structured Interview for 

Psychosis-Risk Syndromes (SIPS) relating to psychotic symptoms, due to their ambiguous 

language. The same researchers also examined the appropriateness of using the SIPS for use 

within autistic populations, having clinicians with experience working with autistic 

individuals rate the likelihood of each question being misinterpreted. Over 60% of items were 

deemed problematic, due to factors of shared symptomology, poor phrasing, and question 

complexity (Fleischman et al., 2016). The appropriateness of other psychometric 

questionnaires for use in autistic populations has been examined, including the Suicide 

Behaviours Questionnaire-Revised (Cassidy et al., 2020), the Ritvo Autism and Asperger 

Diagnostic Scale, and the Generalised Anxiety Disorder Assessment (Stacey & Cage, 2023). 

This research, incorporating insights from autistic individuals, has identified interpretative 

issues in these questionnaires, but no such analysis has been conducted on self-report 

psychosis measures. One such type of self-report measure assesses schizotypy, a construct 

used to index liability for psychosis. Schizotypy refers to a set of latent personality traits  

usually conceptualised into the three primary symptom domains: positive, negative, and 

disorganised. Positive schizotypy reflects sub-clinical psychotic-like experiences, such as 

hallucinations and delusions, negative involves symptoms of reduced emotional and social 
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functioning (e.g., social withdrawal, anhedonia), and disorganised refers to disruptions to 

normal thought, speech, and emotional processing. A schizotypy symptom measure adapted 

for autistic populations could be used in prevalence studies to more accurately assess 

comorbidity and could further be used in specialised clinical services that commonly see 

neurodiverse service users. Given that similar interpretative difficulties have been observed in 

non-autistic adolescents (Wilson et al., 2020), and that psychosis onset usually occurs in later 

adolescence (Solmi et al., 2022; Vita et al., 2022), such a tool would also benefit assessment 

of first episode psychosis. 

As such, using a participatory research design, this paper aimed to examine whether the 

widely used Schizotypal Personality Questionnaire – Brief Revised, a schizotypy measure 

that has been used in numerous studies examining the association between the two conditions 

(Miles et al., In press; Zhou et al., 2019), is interpreted differently between autistic and non-

autistic individuals, and create an amended version for use within autistic populations. This 

study was broken down into four stages: 

i) An examination of how autistic individuals interpret items from the SPQ-BR. 

ii) Amending problematic items through focus groups with clinicians. 

iii) Discussing these amendments within a focus group of autistic individuals. 

iv) A validation of the amended questionnaire. 

It was hypothesised that a) autistic participants would score significantly higher on the 

SPQ-BR and its amended version, particularly within its Negative and Disorganised domains, 

than non-autistic participants, and b) autistic participants would have greater difficulty in 

interpreting items of the SPQ-BR than non-autistic participants.  
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 Methods 

Participants 

Stage 1: Two hundred and twelve participants took part in the study; 106 in the 

autistic group and 106 in the non-autistic general population sample. Participant 

demographics are listed in Table 1. All participants were recruited via the online platform 

Prolific. Participants could take part if they were adults without a diagnosis of a psychotic 

disorder. Autistic individuals were recruited if they self-reported a diagnosis of autism in a 

previously conducted Prolific screening study from the Centre for Innovation in Mental 

Health.  

Stage 2: Three psychologists from the Southampton Psychosis and Bipolar Research 

and Innovation Group (SPRING), each with clinical expertise in psychosis, were recruited.  

Stage 3: Four autistic individuals from the University of Southampton Neurodiversity 

& Disability Society were recruited as Public Involvement contributors. 

Stage 4: Three samples of participants were recruited from Prolific: 78 autistic 

individuals, 78 individuals with psychosis, and 78 individuals from the general population. 

Individuals from the autistic and psychosis samples were identified from the Centre for 

Innovation in Mental Health screener, and invited to take part. They were included if they 

reported an official diagnosis of their respective condition. Participant demographics are 

presented in Table 1. No age or gender differences were found between groups, but 

individuals in the psychosis sample had significantly lower levels of completion of higher 

education (p <0.001).  
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Ethical approval was obtained from the University of Southampton, School of 

Psychology (ERGO: 93683), and all participants provided their informed consent before 

taking part. 
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Table 1  

Demographic characteristics of samples in Stage 1. 

Baseline characteristics 
Autistic Sample General Population Test Statistic p-value 

n = 106 % n = 106 % t/χ²  

Age (Mean/SD) 36.29 11.2 28.48 7.73 t(208) = -5.89, d = -0.813 < .001 

Gender         χ²(4) = 6.81 .146 

  Female 41 38.7 50 47.2   

  Male 52 49.1 52 49.1   

  Non-cisgender 11 10.4 4 3.8   

  Not reported 2 1.9 0 0.00   

Highest educational level         χ²(6) = 14.57 .024 
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  Primary 1 0.9 0 0.00   

  Some secondary 3 2.8 0 0.00   

  Secondary 14 13.2 15 14.2   

  Vocational or similar 16 15.1 3 2.8   

  Some university 21 19.8 25 23.36   

  University 34 32.1 43 40.19   

  Graduate or professional 17 16.0 20 18.69   
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Table 2 

Demographic characteristics of samples in Stage 4. 

Baseline characteristics 
Autistic Sample Psychosis Sample General Population Test Statistic  p-value 

n = 78 % n = 78 % n = 78 % F/ χ²  

Age (Mean/SD) 35.8  10.6 35.8 10.6 36.2 10.7 
F(2, 231) = 0.040,  

η² = .000 

.961 

Gender       χ²(6) = 8.35 .214 

  Female 33 42.3% 40 51.3% 35 44.9%   

  Male 39 50.0% 37 47.4% 36 46.2%   

  Non-cisgender 5 6.4% 0 0.0% 7 9.0%   

  Not reported 1 1.3% 1 1.3% 0 0.0%   
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Highest educational level       χ²(16) = 51.89 < .001* 

  Primary 1 1.3% 0 0.0% 0 0.0%   

  Some secondary 1 1.3% 0 0.0% 0 0.0%   

  Secondary 2 2.6% 2 2.6% 1 1.3%   

  Vocational or similar 16 20.5% 15 19.2% 10 12.8%   

  Some university 8 10.3% 2 2.6% 7 9.0%   

  University 30 38.5% 5 6.4% 11 14.1%   

  Graduate or professional 12 15.4% 36 46.2% 38 48.7%   

  Other 7 9.0% 17 21.8% 10 12.8%   

  Not reported 1 1.3% 1 1.3% 1 1.3%   
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Materials 

In Stages 1 & 4, participants completed a demographic questionnaire, reporting their 

age, gender, and level of education as a measure of socio-economic status. They were then 

asked to complete the following two questionnaires and interpretation task. 

Autism Quotient – 10-Item Version (Stages 1 & 4) 

The Autism Quotient-10 (AQ-10; Allison et al., 2019) is a 10-item self-report 

questionnaire used to examine autistic traits. It uses a four-point Likert scale, with the 

following response options: “Definitely agree”, “Slightly agree”, “Slightly disagree”, and 

“Definitely disagree”. For four items, one point is given if participants select either of the 

agreement options, and for the remaining six items, a point is given if either disagreement 

option is selected. As such, the maximum score for this questionnaire is 10, with higher 

scores suggesting higher autistic traits. Cronbach’s alpha for the overall samples in both 

Stages 1 (n = 216; α = .740) and 2 (n = 234; α = .731) revealed acceptable internal 

consistency. 

Schizotypal Personality Questionnaire – Brief Revised (Stage 1) 

The Schizotypal Personality Questionnaire – Brief Revised (SPQ-BR; Cohen et al., 

2010) is a 32-item self-report questionnaire used to measure schizotypal traits in adults. It 

utilises a five-point Likert scale, with the following answer options: “Strongly Disagree”, 

“Disagree”, “Neutral”, “Agree”, and “Strongly Agree”. Each of these scores are assigned a 

value ranging from 0-4, with the maximum score for the questionnaire being 128. It is 

comprised of three superordinate subscales, assessing positive schizotypal traits, by measure 

of unusual perceptions and odd beliefs, negative traits, by measure of social withdrawal and 
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affective flattening, and disorganised traits, measured by odd speech and behaviour. For both 

the overall and superordinate subscales, higher scores represent higher schizotypal traits. 

Cronbach’s alpha for the overall sample (n = 212) revealed excellent internal reliability for 

the overall questionnaire (α = .922). See Table 3 for Cronbach’s alpha data for each subscale.  

Interpretation of the SPQ-BR task (Stage 1) 

After completing the SPQ-BR, participants were, again, presented with its items, but 

were instead asked to provide an example of how they had interpreted each item in a free-text 

field. To interpret the accuracy of responses from the interpretation task, participant answers 

were screened by the first author and a voluntary research assistant. To determine whether 

interpretations aligned with the targeted symptom domain, responses were evaluated against 

the criteria for Schizotypal Personality Disorder of the Structured Clinical Interview for 

DSM-IV Axis II Personality Disorders (SCID-II; First & Gibbon, 2004), from which the 

SPQ-BR is derived (Raine, 1991).  

Amended Schizotypal Personality Questionnaire – Brief Revised (Stage 4) 

The amended Schizotypal Personality Questionnaire – Brief Revised (SPQ-BR; 

Cohen et al., 2010) follows the same 32-item self-report structure and scoring protocols as its 

predecessor.  Cronbach’s alpha for the overall sample (n = 234) revealed excellent internal 

reliability for the overall questionnaire (α = .936). Again, see Table 3 for Cronbach’s alpha 

data for each subscale. 

Psychosis Screener (Stage 4) 

Used to assess the convergent validity of the amended SPQ-BR, the Psychosis 

Screener (Degenhardt et al., 2005) is a 7-item interview tool used to assess positive psychotic 
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symptomology. It is a dichotomous tool, with the possible answers of “Yes” or “No”. 

Questions 2, 4, and 6 are only presented if questions 1, 3, and 5, respectively, are answered 

positively. Each positive response increases the score by one, with a maximum score of 

seven. Cronbach’s alpha for the overall sample (n = 212) revealed acceptable internal 

reliability for the overall questionnaire (α = .756). 
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Table 3 

Cronbach’s Alpha Coefficients for the SPQ-BR and amended SPQ-BRAID 

Scale / Subscale SPQ-BR (n = 212) α SPQ-BRAID (n = 234) α 

Overall .922 .936 

Positive Subscale .860 .903 

Ideas of Reference (IR) .795 .851 

Suspiciousness (S) .718 .791 

Magical Thinking (MT) .837 .872 

Unusual Perceptions (UP) .682 .790 

Negative Subscale .884 .898 

Constricted Affect (CA) .644 .669 

No Close Friends (CF) .840 .849 

Social Anxiety (SA) .886 .921 

Disorganised Subscale .875 .875 

Eccentric Behaviour (EB) .864 .852 

Odd Speech (OS) .815 .859 
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Procedure 

Stage 1: Participants were provided with a link to an online questionnaire hosted on 

the secure Qualtrics platform. They were then presented with a participant information sheet 

and asked to provide consent to take part. If consent was provided, participants completed the 

questionnaires followed by the SPQ-BR task. Finally, participants were debriefed and 

reimbursed for their time with £2.50. 

Stage 2: Each of the proposed items were first discussed within the SPRING focus 

group, to ensure that amended items maintained the meaning of the original and to help in 

differentiating between autistic and schizotypal traits. Items were amended further based on 

this discussion.  

Stage 3: A second focus group of autistic individuals was then conducted, to ensure 

that amended items were interpreted as intended. With this session, a finalised draft of the 

questionnaire was established. See Table 4 for the staged progression of the amended 

questionnaire. 

Study 4: Participants were, again, provided a link to an online questionnaire hosted on 

the secure Qualtrics platform. They then read through the participant information form and 

were asked to provide consent to take part. If consent was provided, participants completed 

the questionnaires. Once complete, participants were debriefed and reimbursed for their time 

with £1.50. 



90 

 

   

 

Table 4 

Progression of Amended Items of the SPQ-BR 

Subscale Superordinate 

Subscale Original Item First Amendment (Clinician PPI) Second Amendment (Autistic Sample PPI) 

Neg CF33 I find it hard to be emotionally close 

to other people NA NA 

Neg CF41 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? NA NA 

Neg CF66 Do you feel that you cannot get 

"close" to people. NA NA 
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Neg CA17 

I am not good at expressing my true 

feelings by the way I talk and look. I am not good at expressing my true 

feelings by the way I talk and ?. 

I am not good at expressing my true 

feelings by the way I talk and act (e.g., 

through my body language or facial 

expressions). 

Neg CA26 
I rarely laugh and smile. 

? 

I rarely laugh and smile, no matter the 

setting or whether I am with others. 

Neg CA73 I tend to keep my feelings to myself. NA NA 

Dis EB14 

People sometimes comment on my 

unusual mannerisms and habits. People sometimes comment on my 

unusual mannerisms and habits. Note: 

For reasons other than neurodiversity. 

People sometimes comment on my unusual 

mannerisms and habits. 

Note: This does not refer to 

neurodivergence (i.e., special interests, 

stimming, echolalia, eye contact, fidgeting, 

tics). 
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Dis EB5 

Other people see me as slightly 

eccentric (odd). Other people see me as slightly eccentric 

(odd). Note: For reasons other than 

neurodiversity. 

Other people see me as slightly eccentric 

(odd). 

Note: This does not refer to 

neurodivergence (i.e., special interests, 

stimming, echolalia, eye contact, fidgeting, 

tics). 

Dis EB67 

I am an odd, unusual person. 

I am an odd, unusual person. Note: For 

reasons other than neurodiversity. 

I am an odd, unusual person. 

Note: This does not refer to 

neurodivergence (i.e., special interests, 

stimming, echolalia, eye contact, fidgeting, 

tics). 

Dis EB70 

I have some eccentric (odd) habits. 

I have some eccentric (odd) habits. Note: 

Other than those relating to 

neurodiversity. 

I have some eccentric (odd) habits. 

Note: This does not refer to 

neurodivergence (i.e., special interests, 
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stimming, echolalia, eye contact, fidgeting, 

tics). 

Pos IR45 When shopping, do you get the 

feeling that other people are taking 

notice of you? NA NA 

Pos IR60 
Do you sometimes feel that other 

people are watching you? 

Do you sometimes feel that other people 

are watching you very closely for 

prolonged or repeated periods? 

Do you sometimes feel that other people 

are observing you very closely for 

prolonged or repeated periods? 

Pos IR63 
Do you sometimes feel that people 

are talking about you? 

Do you sometimes feel that some people 

are talking about you more than others 

and more than usual? 

Do you sometimes feel that some people 

are talking about you more than they are 

talking about others and more than usual? 

Pos MT12 
Do you believe in telepathy (mind-

reading)? 

Do you believe in telepathy (mind-

reading)? 

Note: Telepathy can be defined as “the 

Do you believe in telepathy (mind-

reading)? 

Note: Telepathy can be defined as “the 
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direct communication of thoughts and 

feelings between people's minds, without 

the need to use speech, writing, or any 

other normal signals” 

direct communication of thoughts and 

feelings between people's minds, without 

the need to use speech, writing, or any 

other normal signals (e.g., body language, 

sign language)”. It can also be referred to 

as a supernatural power. 

Pos MT55 Do you believe in clairvoyance 

(psychic forces, fortune telling)? NA NA 

Pos MT47 Have you had experiences with 

astrology, seeing the future, UFO's, 

ESP, or a sixth sense? NA NA 

Pos MT55 Have you ever felt that you are 

communicating with another person 

telepathically (by mind-reading)? 

Have you ever felt that you are 

communicating with another person 

telepathically (by mind-reading)? 

Have you ever felt that you are 

communicating with another person 

telepathically (by mind-reading)? 
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Note: Telepathy can be defined as “the 

direct communication of thoughts and 

feelings between people's minds, without 

the need to use speech, writing, or any 

other normal signals” 

Note: Telepathy can be defined as “the 

direct communication of thoughts and 

feelings between people's minds, without 

the need to use speech, writing, or any 

other normal signals (e.g., body language, 

sign language)”. It can also be referred to 

as a supernatural power. 

Dis OS16 I sometimes jump quickly from one 

topic to another when speaking. NA NA 

Dis OS25 I sometimes forget what I am trying 

to say. NA NA 

Dis OS34 I often ramble on too much when 

speaking. NA NA 
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Dis OS58 Do you tend to wander off the topic 

when having a conversation? NA NA 

Pos S27 Do you sometimes get concerned that 

friends or co-workers are not really 

loyal or trustworthy? NA NA 

Dis S59 I often feel that others have it in for 

me. 

I often feel that others are deliberately 

trying to upset, harm, or hurt me 

I often feel that others are deliberately 

trying to upset, harm, or hurt me. 

Pos S65 Do you often have to keep an eye out 

to stop people from taking advantage 

of you? NA NA 

Neg SA2 I sometimes avoid going to places 

where there will be many people 

because I will get anxious. NA NA 



97 

 

   

 

Neg SA29 I get anxious when meeting people 

for the first time. NA NA 

Neg SA38 Do you often feel nervous when you 

are in a group of unfamiliar people? NA NA 

Neg SA46 I feel very uncomfortable in social 

situations involving unfamiliar 

people. NA NA 

Pos UP22 

When you look at a person or 

yourself in a mirror, have you ever 

seen the face change right before 

your eyes? 

When you look at a person or yourself in 

a mirror, have you ever seen the face 

change in an unusual way (i.e. not by 

actual changes made to facial 

expression). 

When you look at a person or yourself in a 

mirror, have you ever seen the face 

change? 

Note: Without the subject actually 

changing/distorting their face. The change 

is not made by yourself or the other person 

(i.e., only in the reflection). 
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Pos UP31 
I often hear a voice speaking my 

thoughts aloud. 

I often hear a voice speaking my 

thoughts aloud that is not my inner 

monologue or myself talking. 

I often hear a voice speaking my thoughts 

aloud that is not my inner monologue or 

myself talking. 

Pos UP48 Do everyday things seem unusually 

large or small? 

Do everyday objects seem unusually 

large or small? 

Do everyday objects seem unusually large 

or small? 

Pos UP64 
Are your thoughts sometimes so 

strong that you can almost hear 

them? 
Are your thoughts sometimes so strong 

that you can almost literally hear them? 

Are your thoughts sometimes so strong that 

you can almost physically hear them? 

Note: This does not include your inner 

monologue. 

Note: Subscale codes: Pos = Positive schizotypal traits; Neg = Negative schizotypal traits; Dis = Disorganised schizotypal traits. Superordinate subscale 

codes: SA = Social Anxiety; EB = Eccentric Behaviour; MT = Magical Thinking; OS = Odd Speech; CA = Constricted Affect; UP = Unusual Perceptual 

Experiences; S = Suspiciousness; IR = Ideas of Reference; CF = Cognitive–perceptual experiences. 
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Statistical Analysis 

Stage 1: Correlation analyses were conducted on AQ-10 and SPQ-BR scores across 

both samples using R. The AQ-10 data for the autistic sample was found to be non-normally 

distributed, and as such, Kendall’s tau was used to examine the overall correlations with SPQ-

BR scores. Fischer’s Z tests were conducted to examine whether there were significant 

differences in the tau effects between groups. To examine the moderation effects of 

demographic variables, linear regression models were conducted using the Process package in 

SPSS. To correct for non-normality, data bootstrapped bias-corrected 95% confidence 

intervals were estimated (5000 bootstraps). Due to heteroscedasticity, the Davidson-

MacKinnon heteroscedasticity-consistent inference (H3) was applied. 

Group differences in AQ-10 scores were examined using non-parametric Mann-

Whitney U tests. As SPQ-BR data was normally distributed, group differences in SPQ-BR 

scores, including its subscales, were examined by use of t-tests. The R package “ggplot2” was 

used to create interaction plots of the results.  

Accuracy of the SPQ-BR interpretation task was rated by the primary author. Half of 

the items were also coded by a second rater to ensure consistency in coding, finding no 

significant differences between scores. Conflicts were discussed across several calibration 

meetings, and generally arose from the ambiguity of responses. Any item that was 

misinterpreted by more than 10% of either sample was investigated. Contextual differences in 

interpretation between groups were also recorded. 

Stage 4: Confirmatory factor analyses (CFA) were conducted using the lavaan 

package (Rosseel, 2012) in R. Four models were tested: a single-factor model, a three-factor 

model, a nine-factor model, and a higher-order model. Testing indicated non-normality in the 

data, so Robust Maximum Likelihood (MLR) estimation was used. Model fit was assessed 
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using the Comparative Fit Index (CFI), Tucker-Lewis index (TLI), Root Mean Square Error 

of Approximation (RMSEA) with 90% confidence intervals, and the Standardised Root Mean 

Square Residual (SRMR). Good model fit was measured against the Hu and Bentler (1999)  

guidelines, with values of CFI and TLI ≥ .95, RMSEA ≤ .06, and SRMR ≤ .08 being 

indicative of good fit. Convergent validity was assessed by correlating SPQ-BR scores with 

PS scores. As PS scores solely measure positive psychotic symptoms, a strong association 

was expected with Positive SPQ-BR subscale scores, but lower correlations were expected for 

Negative and Disorganised subscales. 

Model reliability was assessed via Cronbach’s alpha, composite reliability (CR), and 

average variance extracted (AVE).  Modification indices and standardised residuals were 

examined to identify potential model misspecifications. For all of these measures, cut-offs 

proposed by Hair et al. (2010) were used. 

As with study one, AQ-10 data was not normally distributed, so Kendall’s tau was 

used to examine correlations between AQ-10 and SPQ-BR scores. Data from the SPQ-BR 

was also found to be non-normally distributed, so Kruskal-Wallis tests were conducted to 

examine group differences between SPQ-BR scores, and Mann-Whitney U tests were used to 

conduct pairwise comparisons.  
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 Results 

Stage 1 

Group Comparisons 

Questionnaire data was available for all included participants. Eleven participants 

(seven from the autistic sample), however, did not complete the interpretation task. 

As expected, a moderate association was found between AQ-10 and overall SPQ-BR 

scores (tau = 0.35 (112), p < 0.001), suggesting that an increase in autistic traits is associated 

with increased psychotic symptomology. A small association was also discovered between 

AQ-10 scores and the positive symptoms subscale of the SPQ-BR (tau = 0.11 (112), p = 

0.023), and moderate associations were found between AQ-10 scores and the negative (tau = 

0.41 (112), p = <0.001) and disorganised (tau = 0.42 (112), p = <0.001) symptoms subscales. 

Figure 1 presents a scatterplot matrix of these results, demonstrating the large difference in 

effect between subscales. No significant group differences were found in correlations between 

AQ-10 scores and overall (Z = 0.489), positive (Z = 0.065), negative (Z = 0.375), or 

disorganised (Z = 1.16) SPQ-BR scores. No moderating effects were found for age, gender, or 

level of education for any of these analyses. 
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Figure 1 

Association between AQ-10 and SPQ-BR scores

 

As expected, a Mann-Whitney U-test revealed significant differences in AQ-10 scores 

between groups, with the autistic sample (M = 6.98, SD = 2.45) having significantly higher 

mean scores than the general population sample (M = 3.56, SD = 1.75) (W = 1602.5, p 

< .0001). T-tests revealed that SPQ-BR scores differed significantly between the autistic and 

general population samples. Regarding SPQ-BR scores, the autistic sample scored 

significantly higher on the overall SPQ-BR (M = 78.9, SD = 16.4) (t = -6.7348 (204), p < 

0.001), the negative subscale (M = 30.0, SD = 7.09) (t = -7.9597 (210), p <0.001), and the 

disorganised subscale (M = 23.8, SD = 4.52) (t = -9.7248 (191), p < 0.001) than the general 

population samples (M = 61.9, SD = 20.1, M = 22.2, SD = 7.23, M = 16.5, SD = 6.26, 
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respectively), though no significant differences were identified for the positive subscale. This 

suggests that positive psychotic symptoms (i.e., hallucinations and delusions) were not more 

prevalent within the autistic group than the general population sample.    

Figure 2 

Histogram of mean SPQ scores for each group by subscale

 

 

Interpretation Task 

Of the 32 items of the SPQ-BR, 10 were frequently misinterpreted by both samples, 

nine of which were from the Positive subscales. These misinterpretations were most 

commonly due to how literally the question was interpreted. The item “Do everyday things 
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seem unusually large or small?”, for example, was misunderstood by 42% of the general 

population sample, and 52% of the autistic sample. This was largely due to the word “things” 

being interpreted as life events and problems, instead of physical objects. A similar difficulty 

was highlighted for UP22, regarding unusual changes in mirror image. For two questions 

pertaining to mind-reading, many participants did not interpret the supernatural element of the 

question, instead reporting instances of reasoned social judgements (i.e., reading body 

language, facial cues). Another trend that appeared across both the Suspiciousness and Ideas 

of Reference subscales was that of innocuous interpretations, with participants not identifying 

the negative or threatening elements of these items. Questions regarding being talked about or 

watched, for example, were often responded to with confusion, as it can be assumed that 

people will naturally talk about and look at others. Table 5 presents the accuracy of 

interpretation for each subscale. 

Though there was no significant difference in accuracy of interpretations between 

groups, for five items, unique themes were identified within responses from the autistic 

sample. Four of these items were of the disorganised subscale, and regard self-perceptions of 

odd or unusual behaviour. For these, autistic participants often reported autistic traits (e.g., 

stimming, strict routines). The other item was of the Negative domain, “I rarely laugh or 

smile”. Here, some autistic participants reported masking behaviours; that they would laugh 

or smile for social purposes, despite having no desire to. Again, refer to Table 4 for a detailed 

overview of how these items were amended. 
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Table 5 

Percentages of Correct Interpretation per Superordinate Subscale  

 
IR/S OBMT  UP  SA  CA/CF EB  OS 

General 

Population 

91.01% 90.09% 67.45% 99.21% 99.29% 84.74% 97.37% 

Autistic 

Sample 

94.18% 93.20% 56.09% 99.48% 98.37% 95.53% 99.17% 

Combined 92.60% 91.65% 61.77% 99.35% 98.83% 90.13% 98.27% 

Note: IR/S = Ideas of Reference/ Suspiciousness; OMBT = Odd Beliefs/Magical Thinking; UP = 

Unusual Perceptions; SA = Social Anxiety; CA/CF = Constricted Affect/Close Friends; EB = 

Eccentric Behaviour; OS = Odd Speech. 
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Stage 4. 

Confirmatory Factor Analysis 

An initial single-factor model containing all items loading onto a single latent 

construct demonstrated poor fit (scaled χ²(464) = 2,248.90, robust CFI = .541, robust TLI 

= .510, robust RMSEA = .137, 90% CI [.131, .143], SRMR = .127), as did a three-factor 

second-order model, containing the Positive, Negative, and Disorganised subscale dimensions 

(χ²(461) = 1618.90, p < .001, robust CFI = .708, robust TLI = .686, robust RMSEA = .110, 

90% CI [.104, .116], SRMR = .112). A nine-factor model, consisting of the isolated subscales 

of the SPQ-BR (Odd Beliefs and Magical Thinking (OB/MT), Unusual Perceptions (UP), 

Ideas of Reference (IR), Suspiciousness (S), Social Anxiety (SA), Constricted Affect (CA), 

No Close Friends (CF), Eccentric Behaviour (EB), and Odd Speech (OS)), demonstrated 

acceptable model fit (scaled χ²(428) = 648.02, robust CFI = .945, robust TLI = .937, robust 

RMSEA = .049, 90% CI [.041, .057], SRMR = .057). 

A third-order hierarchical model was then tested, better capturing the factor structure 

of the questionnaire. This model consisted of nine first-order latent factors, representing the 

nine isolated subscales, which loaded onto the three second-order dimensions (Positive, 

Negative, and Disorganised), which in turn loaded onto a third-order general factor (Overall 

Schizotypy). The hierarchical model demonstrated acceptable model fit (scaled χ²(452) = 

792.90, p < .001, robust CFI = .915, robust TLI = .907, robust RMSEA = 0.060 [90% 

CI: .053, .067], SRMR = .086). Despite the CFI and TLI falling marginally below the 

standard .95 threshold for good fit, they exceeded the .90 guidance for acceptable fit. Further, 

they are supported by RMSEA and SRMR values within acceptable bounds (Kline, 2016; 

Marsh et al., 2004). 
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All standardised factor loadings were statistically significant (p < .001). First-order 

factor loadings ranged from .52 to .93. Loadings of first-order factors on their respective 

second-order dimensions were strong, and the three second-order factors loaded significantly 

onto the third-order general factor (see Table 6). Standardised loadings for each item on its 

respective first-order factor are presented in Table 7. As expected, convergent validity results 

revealed a strong association between total PS scores and positive SPQ-BR scores (r = .607, p 

< .001), a moderate association with overall scores (r = .429, p < .001), and weak associations 

with negative (r = .143, p = .029) and disorganised scores (r = .198, p = .002). 

Model reliability was acceptable, overall, with CR values ranging between 0.692 and  

0.925 and AVE values ranging from 0.427 to 0.754. The CA factor, however, scored slightly 

below the acceptable cutoff for both measures. The MI values suggested a number of potential 

factor overlaps, including a strong potential correlation between the Positive OBMT and UP 

factors (MI = 64.35, SEPC = 0.76), and some cross-domain correlations, such as the Negative 

SA factor and overall Disorganised factor (MI = 30.43, SEPC = 0.95). Further, standardised 

residuals identified discrepancies between observed and model-implied covariances within 

several item pairs. These results suggest that, despite overall adequate model reliability, 

further areas of refinement likely exist in this questionnaire.  
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Table 6 

Standardised Factor Loadings of the Hierarchical Confirmatory Factor Analysis Model 

 

  

Level Factor Loading 

First-order → Second-order Suspiciousness  .940 

  Ideas of Reference  .928 

  Odd Beliefs/Magical Thinking .482 

  Unusual Perceptions  .764 

  Social Anxiety  .733 

  Constricted Affect  .907 

  Close Friends  .880 

  Eccentric Behaviour  .838 

  Odd Speech  .692 

Second-order → Third-order Positive Symptom Dimension .804 

  Negative Symptom Dimension .872 

  Disorganised Symptom Dimension .900 

Item → First-order Individual items (range) .52 – .93 
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Table 7 

Item Standardised Factor Loadings for Hierarchical CFA Model 

First-Order Factor Item Std. Loading 

Ideas of Reference Q18 0.725 

 Q25 0.855 

 Q26 0.847 

Suspiciousness Q10 0.726 

 Q24 0.769 

 Q28 0.741 

Odd Beliefs/Magical Thinking Q3 0.780 

 Q12 0.775 

 Q20 0.812 

 Q22 0.810 

Unusual Perceptions Q7 0.586 

 Q13 0.724 

 Q21 0.623 

 Q27 0.863 

Social Anxiety Q1 0.784 

 Q11 0.854 

 Q16 0.925 
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 Q19 0.902 

Constricted Affect Q6 0.745 

 Q9 0.523 

 Q32 0.666 

Close Friends Q14 0.840 

 Q17 0.751 

 Q29 0.853 

Eccentric Behaviour Q2 0.682 

 Q4 0.683 

 Q30 0.836 

 Q31 0.877 

Odd Speech Q5 0.774 

 Q8 0.779 

 Q15 0.691 

 Q23 0.880 
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Group Comparisons 

Significant correlations were found between total AQ-10 scores and overall amended 

SPQ-BR scores (τ = .282, p < .001), as well as for the Positive (τ = .109, p = .020), Negative 

(τ = 332, p < .001), and Disorganised (τ = .363, p < .001) subscales. Further, significant group 

differences were found between AQ-10 scores (F(2, 231) = 34.50, p < .001, η² = .23). 

Significant group differences were found also for overall SPQ-BR scores (F(2, 231) = 26.36, 

p < .001, η² = .19)), as well as for Positive (F(2, 231) = 27.49, p < .001, η² = .19), Negative 

(F(2, 231) = 18.69, p < .001, η² = .12), and Disorganised (F(2, 231) = 29.01, p < .001, η² 

= .19) subscale scores. 

Pairwise comparison results can be viewed in Table 8. The psychosis group scored 

significantly higher on the SPQ-BR overall compared to both the autistic and general 

population samples, and the autistic sample also scored significantly higher than the general 

population sample. Similar patterns were found for the Positive, Negative, and Disorganised 

SPQ-BR subscales, though no differences were observed between the general population and 

autistic groups for the Positive subscale, or between the psychosis and autistic groups for the 

Negative and Disorganised subscales. 
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Table 8.  

Pairwise comparisons between groups 

Variable Group Comparison W p 

Total SPQ-BR Psychosis vs General Population 4814.5 < .001 

 Psychosis vs Autistic 4030.0 < .001 

 General Population vs Autistic 1841.5 < .001 

Positive SPQ-BR Psychosis vs General Population 4634.0 < .001 

 Psychosis vs Autistic 4677.5 < .001 

 General Population vs Autistic 2888.5 .587 

Negative SPQ-BR Psychosis vs General Population 4333.5 < .001 

 Psychosis vs Autistic 2903.5 .624 

 General Population vs Autistic 1623.5 < .001 

Disorganised SPQ-BR Psychosis vs General Population 4569.0 < .001 

 Psychosis vs Autistic 3084.0 .883 

 General Population vs Autistic 1324.5 < .001 

AQ-10 Total Psychosis vs General Population 3013.5 .920 

 Psychosis vs Autistic 3579.5 .055 

 General Population vs Autistic 3619.5 .040 
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 Discussion 

This study establishes an amended version of the SPQ-BR, co-produced by autistic 

individuals. Of the original 32 items, 15 were amended, either for the sake of reducing 

misinterpretation, or to better differentiate between autistic and schizotypal symptomology. 

Most of these modifications pertained to the Positive symptomology domain, with their 

original phrasing often leading to ambiguities in interpretation. For example, questions 

relating to ‘voice hearing’ (in the context of hallucinations) were often confused with inner-

monologue, the paranoia component of the Ideas of Reference and Suspiciousness subscales 

were often overlooked, and the supernatural component of the Odd Beliefs/Magical Thinking 

subscale was often not identified.   

Through interpretation testing, and focus groups with autistic individuals and 

clinicians, we attempted to improve the literal transparency of these items. A number of items 

belonging to the Disorganised domain were also modified, in hopes of better differentiating 

between disorganised schizotypal symptomology and autistic behaviours and traits. For the 

Eccentric Behaviour subscale, which focuses on self-perceptions of unusual behaviour, 

autistic participants often reported autism-related behaviours, such as stimming or adherence 

to routine. While such responses are not misinterpretations of the questions themselves, they 

would likely not be credible examples of disorganised schizotypal behaviour. Amendments 

made to this domain did not, however, noticeably reduce its association with autistic traits and 

diagnosis. 

Confirmatory factor analyses indicated that both a nine-factor model and a three-factor 

hierarchical structure showed similarly acceptable model fits. Although the nine-factor model 

yielded a slightly better model fit than the three-factor hierarchical model, likely due to its 

increased complexity and reduced parsimony, the three-factor hierarchical model better 
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captured the factor structure of the SPQ-BR.  In line with previous research, a single-order 

model of schizotypy was not identified (Cohen et al., 2010; Davidson et al., 2016). Contrary 

to previous findings, however, a three-order model was also not identified (Callaway et al., 

2014; Cohen et al., 2010).  

Overall, these results provide initial support that the amended SPQ-BR is a valid and 

reliable measure of schizotypy, closely mimicking the dimensional structure of the original 

questionnaire. Analyses did, however, identify possible areas of refinement. Most notably, the 

isolated Odd Beliefs/Magical Thinking subscale of the Positive symptom domain 

demonstrated a relatively low factor loading, and appeared to strongly correlate with the 

Unusual Perceptions subscale. Previous studies have, however, also identified lower factor 

loadings for this subscale (Cohen et al., 2010; Davidson et al., 2016). This lower loading, 

coupled with its strong association with the Unusual Perceptions subscale, may indicate that 

further investigation into the factor structure of the Positive domain is warranted. Two of the 

four items of this subscale were altered during the participatory stage of the project, so it is 

possible that the changes made have contributed to this result. Further, the reliability testing 

results for the Negative Constricted Affect subscale suggest that its items may not be 

collectively capturing the same concept, or possibly that participants are not interpreting the 

items in a similar fashion. Two of the three items of this subscale were amended in our focus 

groups, so such changes could have, again, impacted this result. The other amended subscales, 

being the Unusual Perceptions (4 of 4 modified), Suspiciousness (1 of 3 modified), Ideas of 

Reference (2 of 4 modified), and Eccentric Behaviour (4 of 4 modified) subscales, however, 

all demonstrated strong factor loadings, suggesting that their factor structure was not affected 

by the amendments. 
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Regarding the association between autism and schizotypy, results indicated that, 

overall, autistic individuals were more likely to have higher schizotypy scores than the 

general population, in line with existing meta-analytic findings (Zhou et al., 2019). Of note, 

however, is that while autistic trait scores were found to be positively associated with positive 

schizotypy scores, there were no significant differences between the autistic and general 

population samples in either the Stage 1 or 4 samples. This further evidences the possibility 

that the trait association between these two conditions is largely explained by the overlap 

between autistic traits and negative and disorganised schizotypal symptomology (Miles et al., 

In press). These findings, ultimately, call into question the appropriateness of using standard 

schizotypy screening questionnaires within autistic populations, especially when relying on 

their overall aggregated scores as an indicator.  

Strengths and Limitations 

This study has several key strengths. Firstly, the construction of this questionnaire 

utilised a participatory design, ensuring that autistic individuals were partners in co-design, 

involved in every step of its creation. This staged methodology sets a framework that can be 

used in the establishment of future questionnaires for autistic individuals, or for other 

populations. Secondly, the process of examining how questions were interpreted allowed for a 

richer understanding of how self-report psychometric questionnaire items, while appearing 

robust from a clinical and academic perspective, may be understood differently by lay 

individuals. This data allowed for informed provisional amendments to the questionnaire. 

There are, however, some key limitations worth mentioning. Due to difficulties in 

recruiting participants with a diagnosis of a psychotic disorder, each of the three recruited 

samples only consisted of 78 participants. As these numbers were inadequate to perform 

multi-group CFA, we pooled the data from these samples. While this allowed for a well-
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powered analysis, it prevented the testing of measurement invariance between these groups.  

More specifically, despite our intention, we cannot guarantee that the identified factor 

structure would remain intact in a solely autistic sample. More research is therefore required 

to ensure that the model proposed functions similarly across the three examined populations. 

A larger overall sample, allowing for multi-group CFA testing, would identify any 

measurement invariance between groups. Further exploratory analyses could aid in 

identifying structural issues and possibly problematic items. 

Also, we did not systematically screen participants for mental health conditions, so it 

is possible that participants from both samples had comorbid disorders that were not 

controlled for. For example, post-traumatic stress disorder (Allardyce et al., 2023; Okkels et 

al., 2017) and obsessive-compulsive disorder (Cederlöf et al., 2016; Cheng et al., 2019) are 

both strong predictors of psychosis. Future research should aim to account for the possibly 

moderating effects of such comorbidities. 

As for the interpretation task, many responses fell into an interpretative “grey area”, in 

which it was unclear whether the item had been understood correctly or not. The Disorganised 

subscale, for example, features questions regarding self-perceived odd behaviours. Many of 

the examples reported here, while often uncommon, would unlikely meet the intended 

meaning of the respective item (e.g., unique fashion sense, unusual food combinations). 

 Conclusion 

To conclude, this study provides initial evidence for the amended SPQ-BR as a 

structurally valid and reliable tool for measuring schizotypal symptoms across autistic and 

non-autistic samples. Further refinement is likely necessary, however, before it can be applied 

into practice. The establishment of this tool serves to aid in the screening of autistic 

individuals at risk of psychosis, which in turn may expedite the path to relevant mental health 
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support. It would also enable more accurate examination of the relationship between 

schizotypy and autism in future research. Further efforts should be taken to ensure that 

psychometric measures are valid for use by autistic individuals.  
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 Chapter Four: The Role of Adverse Childhood Experiences on the Association between 

Autism and Psychosis 

Abstract 

Research suggests that autistic individuals are at increased risk of having psychotic 

experience, and being diagnosed with a psychotic disorder. One of the most evidenced risk 

factors for psychosis is early adversity. There is also evidence to suggest that autistic 

camouflaging behaviours, may be a related construct to adversity. This study, therefore, 

sought to examine the role these factors played on the autism-psychosis association. Two 

hundred and fifty-one adults took part across three samples: autistic (n = 87), psychosis (n = 

76), and general population (n = 88). Participants completed measures of autistic traits, 

schizotypy, early adversity, and camouflaging. Both the autistic and psychosis samples scored 

higher on total, negative, and disorganised schizotypy traits than the general population, 

though positive schizotypy was only elevated in the psychosis sample. Both clinical samples 

scored higher on early adversity severity and duration compared to the general population. 

Autistic participants reported particularly high rates of peer victimisation, while sexual abuse 

was more prevalent within the psychosis sample. Camouflaging scores were found to be 

higher in both the autistic and psychosis samples compared to the general population. 

Moderation analysis revealed that no early adversity factors moderated the autism-schizotypy 

association, though there was evidence that camouflaging scores, particularly compensation 

and assimilation behaviour scores, negatively moderated the association. Overall, findings 

indicate that autistic individuals are at an increased risk of experiencing early adversity than 

the general population, highlighting a possible reason for the increased risk for psychosis. 

More research into the adversity that autistic individuals may face is warranted. 
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 The Role of Adverse Childhood Experiences on the Association between Autism and 

Psychosis 

Autism is a neurodevelopmental condition characterised by challenges in social 

communication and interaction, alongside restricted and repetitive patterns of behaviour and 

interests (American Psychiatric Association, 2013). Globally, the prevalence of autism 

diagnosis in children is estimated to be around 1% (Zeidan et al., 2022), though recent figures 

from the Centers for Disease Control and Prevention (CDC) suggest this rate may be as high 

as 3.2% in the United States (Shaw et al., 2025).  

Emerging meta-analytic evidence indicates that autistic individuals are at significantly 

greater risk of experiencing psychotic symptoms and being diagnosed with schizophrenia-

spectrum disorders compared to non-autistic individuals (Zheng et al., 2018), and are more 

likely to be at a Clinical High Risk of Psychosis (Lai et al., 2019).  Psychosis describes a 

disconnection from shared reality, typically characterised by symptoms of delusions and 

hallucinations (American Psychiatric Association, 2013).  International median lifetime-

prevalence of psychotic disorders is estimated to be approximately 0.749% (Moreno-Küstner 

et al., 2018), though some population studies report figures as high as 3.5% (Perälä et al., 

2007). 

Schizotypy refers to a range of subclinical latent personality traits that serve as risk 

factors for psychosis. These traits are organised into positive (e.g., psychotic-like experience), 

negative (e.g., social communication problems), and disorganised (e.g., unusual 

behaviour/speech) domains. Autistic individuals tend to score higher on schizotypal trait 

measures, and even outside of formal diagnoses, autistic and schizotypal traits have been 

shown to positively correlate (Zhou et al., 2019).  Part of this observed association, however, 

appears to be driven by shared features between autistic traits and negative and disorganised 
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schizotypal traits, while the relationship between autistic and positive schizotypal traits is 

considerably weaker (Miles et al., In press). 

Literature examining the connection between these conditions has largely focused on 

quantifying the association, with little research examining the possible shared mechanisms 

underlying them. Existing evidence has largely focused on shared biological risk factors, 

including peri- and pre-natal risk factors (e.g., birth complications, birth weight, parent age) 

(Gardener et al., 2011), as well as genetic and chromosomal abnormalities (Fiksinski et al., 

2023). One factor that has been largely unexamined so far, however, is early adverse 

experiences. Evidence suggests that adverse childhood experiences (ACEs), such as physical, 

sexual, and emotional abuse or neglect, increase the risk of developing psychosis by over 2.7 

times (Varese et al., 2012). This effect also appears to be dose-dependent, with greater 

exposure to multiple adverse experiences increasing the risk of developing a psychotic 

disorder (Baldwin et al., 2023; Trotta et al., 2015). For example, meta-analytic estimates from 

Flinn et al. (2025) suggest that exposure to a singular traumatic event increases the likelihood 

of psychosis by roughly 1.76x, while exposure to five or more distinct traumatic experiences 

is associated with a nearly 6.5x increased risk.  

The link between autism and psychosis could, at least partly, be explained by a higher 

prevalence of ACEs within autistic populations. A recent meta-analysis, with data from over 

5.6 million participants, found that autistic individuals were more than twice as likely to 

experience adverse childhood experiences than non-autistic individuals (Hartley et al., 2024). 

Further, a study of the National Survey of Children’s Health cohort found that autistic 

adolescents were significantly more likely to report at least one ACE, with 85% reporting an 

ACE, compared to 66% of their non-autistic peers (Song et al., 2025). More alarmingly, in a 

study of 687 autistic adults, 56% reported being physically abused, 31% sexually, and 54% 
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reported having unwanted sexual experiences, with female and gender minority participants 

being most at risk (Reuben et al., 2021). Recent analyses of the Avon Longitudinal Study of 

Parents and Children Cohort found that childhood adversity mediated the association between 

autistic traits and psychotic experience by nearly 41% (proportion mediated) (Dardani et al., 

2021).  

Given that early adversity is associated with an increased risk of psychosis, and as 

evidence suggests that autistic individuals are more likely to experience early adversity, it is 

possible that ACEs may contribute to the association between autism and psychosis. Several 

theoretical models of adversity may help frame this. Firstly, cumulative risk models of 

adversity argue that the greater number of unique traumas that one is exposed to increases the 

probability of negative health outcomes. While the dose-response findings reported above 

evidence the validity of such models, they are unable to consider key risk factors related to 

adversity, such as severity or type of adversity, or the tendency for ACEs to co-occur 

(Matsumoto et al., 2021). One framework that partly remedies these concerns is the 

Dimensional Model of Adversity and Psychopathology (DMAP), which proposes that early 

adversity can be split into the categories of threat and deprivation (McLaughlin et al., 2014). 

Threat can be defined as experiences of harm, or threat thereof, and includes physical, 

emotional, or sexual abuse. Such experiences have been associated with alterations in threat 

detection and salience. Exposure to childhood violence, for example, is associated with 

heightened amygdala responses and reduced habituation to threatening face cues (Hein et al., 

2020; White et al., 2019), suggesting that violence exposure can alter threat salience to rapid 

detection and sustained processing of threat cues. Such behaviours may overlap with positive 

psychotic phenomenology, such as suspiciousness or aberrant salience. Neurocognitive 

frameworks of psychosis place such alterations within a broader threat appraisal network, 
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involving the amygdala, insula, hippocampus, and both the anterior cingulate and prefrontal 

cortices. Within this network, abnormal activity and connectivity are proposed to bias 

attention and interpretation towards threat (Underwood et al., 2016). Consistent with this, 

fMRI data suggests that individuals with psychosis show abnormal amygdala connectivity 

during threat processing, and this pattern appears to partially normalise following cognitive-

behavioural therapy for psychosis and is associated with reductions in positive symptoms 

(Mason et al., 2016). Therefore, within the DMAP framework, threat-related early adversity 

may be liable to increase psychosis risk, by process of altering neural systems responsible for 

threat detection, possibly increasing the salience of suspicious or aberrant experiences. 

Deprivation, in contrast, refers to insufficient emotional, cognitive, or social 

stimulation given to a child by their caregiver. Evidence suggests that early deprivation 

increases risk of disruption to language development, social cognition, and executive function 

(Berman et al., 2022). These findings largely come from data examining children raised in 

inadequate institutional settings, where, due to staff shortages and high child-to-caregiver 

ratios, child-caregiver interaction was minimal (Nelson et al., 2023; Zeanah et al., 2003). 

Longitudinal findings from the Bucharest Early Intervention Project (BEIP) suggest that 

children moved from these institutions into foster care families earlier in life showed better 

language development outcomes than those remaining in institutionalised care, as well as 

those who were found placements later (>24 months) (Windsor et al., 2013; Windsor et al., 

2014). Findings from this project also suggest that earlier placement is associated with 

improvements to social functioning in mid-childhood, in turn predicting better executive 

functioning during adolescence (Zeytinoglu et al., 2023). Institutional rearing has also been 

linked to increased attachment difficulties, which predict poorer social functioning later 

(Guyon-Harris et al., 2019). These findings suggest that deprivation is associated with later 
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difficulties in social communication and language development, characteristics that overlap 

with core autistic traits, and that may present within the negative and disorganised domains of 

psychosis-spectrum symptomatology. Within the DMAP framework, deprivation-related early 

adversity may help to explain the overlap between autism and negative/disorganised 

psychosis-related traits. 

Another relevant framework is that of sensitive-period models, which posit that some 

experiences may have greater impacts on psychological outcomes if they occur within 

particular developmental windows (Knudsen, 2004; Nelson et al., 2019). Further evidence 

from institutional samples indicates that early and lasting deprivation is associated with 

displays of “quasi-autistic” behaviours; social communicative difficulties that resemble, but 

that differ developmentally, from genuine autism (Rutter et al., 2007; Sonuga-Barke et al., 

2017). These findings not only support the risk of sensitive periods, but also align with the 

DMAP framework, highlighting developmental periods in which deprivation may elicit 

behaviours mimicking autism. 

Other factors that may warrant investigation are maladaptive strategies used by autistic 

individuals to deal with adverse experiences and present themselves to others. One such factor 

is that of camouflaging; strategies used by autistic individuals, either consciously or 

unconsciously, to mask or compensate for their autistic traits and behaviours within social 

contexts. Within autistic populations, increased camouflaging behaviours are associated with 

increase history of interpersonal trauma (e.g., bullying, shaming) (Evans et al., 2024), and 

qualitative accounts from autistic individuals suggest that camouflaging not only serves as a 

response to trauma, but as a trauma in and of itself due to its damage on one’s sense of 

identity (Lawson, 2020; Miller et al., 2021). While camouflaging behaviours may allow 

autistic individuals temporary comforts within social situations, they are associated with 
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increased risk of negative mental health outcomes, including anxiety, depression, and 

suicidality (Cassidy et al., 2020; Hull et al., 2021). No research has yet been conducted, 

however, on possible risk associations with psychosis or schizotypy. 

The present study, therefore, aimed to investigate the association between autism and 

schizotypy, as a measure of psychosis-proneness, while also examining its possible 

relationship with ACEs and camouflaging. It examined whether severity and duration of 

ACEs increased schizotypy traits, and whether there exist particularly trauma-sensitive 

timepoints in development that further increase risk. It was expected that i) autistic 

individuals will report increased incidence and severity of ACEs than the general population, 

that ii) the association between autism and schizotypy will be moderated by ACE exposure, 

and that iii) the association between autism and schizotypy will be moderated by 

camouflaging behaviours. 
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 Methods 

 

Participants 

The total sample consisted of 251 adults: 87 autistic individuals, 76 individuals with a 

diagnosis of a psychotic disorder, and 88 non-autistic adults, recruited online from the Prolific 

platform. Participant demographic information can be found in Table 1. Participants within 

the autism and psychosis groups were recruited from a previous screening study sample by 

the Centre for Innovation in Mental Health at the University of Southampton, and were 

included if they self-reported a diagnosis.  

Measures 

Autistic Traits 

Autistic traits were assessed via the Autism Quotient-10 (AQ-10; Allison et al., 2019). 

It uses a four-point Likert scale, with answers ranging from “Definitely agree” to “Definitely 

disagree”. For four items, a point is given if either of the agreement options are selected, and 

for the remaining six items, a point is given if either of the disagreement options are selected. 

The maximum score for this questionnaire is 10, and higher scores indicate increased 

prevalence of autistic traits. Cronbach’s alpha for the overall sample (n = 251) revealed 

acceptable internal reliability (α = .740).  

Schizotypal Traits  

The Schizotypal Personality Questionnaire – Brief Revised, Autism-Informed Design 

(SPQ-BRAID) is a 32-item self-report questionnaire used to measure schizotypal traits in 

adults. It is a modification of the SPQ-BR (Cohen et al., 2010), co-created with autistic 

individuals, amended to reduce literal ambiguities in language. As with its predecessor, it 
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utilises a five-point Likert scale, with answers ranging from “Strongly Disagree” to “Strongly 

Agree”. Each of these scores are assigned a value ranging from 0-4, with the maximum score 

for the questionnaire being 128. It replicates the factor structure of the original SPQ-BR, 

consisting of three superordinate subscales, assessing the domains of positive, negative, and 

disorganised schizotypy. Higher scores, in both the overall and superordinate subscales, 

represent higher schizotypal traits. Cronbach’s alpha for the overall sample (n = 251) revealed 

excellent internal reliability for the overall questionnaire (α = .94), and good reliability for the 

positive (α = .91), negative (α = .89), and disorganised (α = .89) subscales. 

Adverse Childhood Experiences  

The Maltreatment and Abuse Chronology of Exposure (MACE; Teicher & Parigger, 

2015) is a self-report questionnaire that assesses the prevalence of ACEs, along with their 

severity and developmental timing. It contains 52 items relating to ten categories of 

maltreatment (emotional neglect, non-verbal emotional abuse, parental verbal abuse, peer 

verbal abuse, parental physical maltreatment, peer physical maltreatment, sexual abuse, 

witnessing interparental violence, witnessing sibling abuse, and witnessing non-sibling 

violence). Unlike other popular measures of adversity, such as the Childhood Trauma 

Questionnaire (Bernstein et al., 2011), it includes items relating to the witnessing of domestic 

abuse and peer-related adversity.  For each item, participants are asked if they have 

experienced particular examples of maltreatment or abuse. If a “Yes” answer is provided, 

participants are then asked at what ages, between 1 and 18 years, they underwent that 

experience. The maximum score for each subscale is 10, and higher scores indicate greater 

exposure to and severity of maltreatment. We conceptualised data from the MACE in five 

ways: i) binary exposure (has the participant ever experienced this event), ii) duration (total 

years of exposure to experience), iii) severity, iv) developmental period (childhood = 0-4 
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years, middle childhood = 5-12 years, and adolescence = 13-18 years) of ACE exposure, and 

v) cumulative risk exposure. Severity and cumulative exposure scores were calculated using 

the MACE scoring tool provided by Teicher and Parigger (2015). 

To examine the dimensional framework of adversity (threat/deprivation), we followed 

the MACE coding detailed in Penner et al. (2023). A neglect severity factor was derived by 

summing scores of the emotional and physical neglect subscales (scores 0-20), and an abuse 

severity factor by summing scores of the verbal, emotional, physical, and sexual abuse 

subscales (scores 0-40).  

Camouflaging Behaviours 

 Camouflaging was assessed with the Camouflaging Autistic Traits Questionnaire 

(CAT-Q; Hull et al., 2019), a 25-item self-report questionnaire assessing the use of 

camouflaging strategies by autistic individuals. It uses a seven-point Likert scale, with 

answers ranging from “Strongly Disagree” to “Strongly Agree”. These are scored from 1-7, 

and the maximum possible score is 175. It comprises of three subscales: Compensation 

(strategies to overcome social difficulties), Masking (strategies to reduce the appearance of 

autistic traits), and Assimilation (strategies to blend in socially). Higher scores indicate 

increased camouflaging behaviour.  Cronbach’s alpha for the current sample (n = 252) 

demonstrated excellent internal reliability (α = .95). 

Procedure 

Through Prolific, participants followed a link to an online questionnaire, hosted on a 

secure Qualtrics platform. They were presented with a participant information sheet, where 

they were asked to provide informed consent. If provided, participants would proceed to the 

questionnaires. Upon completion, participants were debriefed and rewarded with £1.50. Some 
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participants were recruited from a previous project, in which we had collected AQ-10 and 

SPQ-BRAID data. This data was collected four months prior. These participants were only 

required to complete the CAT-Q and the MACE, and were rewarded with £1.00 for their 

completion.  

Statistical Analyses 

Analyses were conducted using RStudio (version [4.2.3]) using the dplyr, psych, car, 

lmtest, sandwich, broom, rstatix, DescTools, and pwr packages. Data from all questionnaires 

were found to be non-normally distributed, and as such, non-parametric tests were conducted.  

Kruskal-Wallis tests were performed to examine group differences, with Dunn’s test 

with Bonferroni correction for multiple comparisons, and Kendall’s tau-b correlations were 

used to examine trait associations.  For MACE variables, group differences were examined 

using chi-square tests for the ever-exposed and developmental period variables, and Kruskal-

Wallis tests were used for the duration and severity variables. Examination of data revealed 

similar distributions across groups, so Kruskal-Wallis tests were interpreted as comparing 

medians. 

Moderation analyses were conducted using linear regression, with group membership, 

CAT-Q, and MACE variables being examined as moderators. Benjamini–Hochberg (FDR) 

and Bonferroni corrections were used to adjust for multiple comparisons, the latter serving as 

the more conservative estimate. Post-hoc sensitivity analyses for these analyses were 

conducted to examine power, using partial R². 
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 Results 

Participant Characteristics 

Examination of participant demographics revealed no significant differences between 

group age or gender. See Table 1 for a full breakdown of group demographics. 

Table 1. 

Demographic characteristics by group 

 Sample 

 
Autism (n = 87) General pop. (n = 88) Psychosis (n = 76) 

Age (years)    

M (SD) 36.8 (10.6) 37.3 (11.0) 35.3 (10.2) 

Range 21–66 19–68 23–67 

Gender, n (%)    

Male 30 (34.5%) 32 (36.4%) 34 (44.7%) 

Female 45 (51.7%) 46 (52.3%) 32 (42.1%) 

Trans/non-binary 12 (13.8%) 10 (11.4%) 10 (13.2%) 
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Group Comparisons 

Autistic Traits 

Significant differences were found between group AQ-10 scores (H(2) = 43.88, ε² 

= .17, 95% CI [.08, .27], p < .001). Dunn’s tests revealed that the Autism sample scored 

significantly higher than both the General Population (r = .41, p < .001) and Psychosis (r 

= .28, p < .001) samples, while scores between the General Population and Psychosis samples 

did not differ (r = .11, p = .083). 

Schizotypal Traits 

Significant group differences were also found between SPQ-BRAID scores (H(2) = 

56.24, ε² = .22, 95% CI [.13, .32], p < .001). Dunn’s tests revealed that the Psychosis samples 

scored higher than both the Autism (r = .21, p < .003) and General Population (r = .47, p 

< .001) samples, with the Autism sample scoring higher than the General Population sample 

(r = .27, p < .001). For the Positive subscale, significant differences were found (H(2) = 

58.65, ε² = .23, 95% CI [.14, .33], p < .001), with the Psychosis group scoring significantly 

higher than the Autism (r = .34, p < .001) and General Population samples (r = .47, p < .001). 

The Autism and General Population samples, however, did not differ significantly. For the 

Negative subscale, significant differences were found (H(2) = 20.86, ε² = .08, 95% CI 

[.03, .15], p < .001), with the Autism (r = .23, p < .001) and Psychosis samples (r = .27, p 

< .001) scoring higher than the General Population. The Autism and Psychosis samples did 

not differ. For the Disorganised subscale, significant differences were also found (H(2) = 

40.69, ε² = .15, 95% CI [.08, .24], p < .001), with the Autism (r = .33, p < .001) and Psychosis 

groups (r = .36, p < .001) scoring higher than the General Population sample. The Autism and 

Psychosis samples, again, did not significantly differ. 
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Adverse Childhood Experiences 

An overview of the number of participants within each sample scoring above the 

MACE cut-off scores for each subscale can be found in Table 2. Significant group differences 

were found between both the computed abuse (H(2) = 21.80, η²_H = .080, p < .001) and 

neglect severity scores (H(2) = 9.84, η²_H = .053, p = .007). For abuse, the Psychosis sample 

scored significantly higher than both the Autistic (p = .0077) and General Population (p = 

<.001) samples. The Autistic and General Population groups did not significantly differ. For 

neglect, the Psychosis sample scored significantly higher than the General Population (p 

= .005) sample, though scores from the Autistic sample did not significantly differ from either 

other group. Table 3 reports the median prevalence scores of the abuse and neglect severity 

scores. 

Significant group differences were found across the MACE severity, duration, and 

developmental period factors. Both the autism and psychosis samples reported increased 

exposure to multiple ACE domains compared to the general population group. Significant 

group differences were also found for multiple maltreatment exposure (during childhood, 

middle childhood, and adolescence), non-verbal emotional abuse (during middle childhood 

and adolescence), peer verbal abuse (during middle childhood and adolescence), peer physical 

abuse (during middle childhood and adolescence), and sexual abuse (during middle childhood 

and adolescence). No significant gender differences were found for any of the adversity 

scores. See Table 1 of the supplementary for omnibus results of group differences. 
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Table 2. 

Percentage of participants scoring above the cut-off for each subscale 

  Group  

Subscale (cutoff) Gen. Pop Autism Psychosis 

Sexual abuse (≥4) 17.4% 26.4% 52.6% 

Parental verbal abuse (≥8) 36.0% 47.1% 55.3% 

Non-verbal emotional abuse (≥6) 14.9% 24.7% 42.9% 

Parental physical maltreatment (≥6) 17.4% 25.3% 31.6% 

Witnessed intimate partner violence (≥4) 15.9% 18.3% 31.8% 

Witnessed sibling abuse (≥3) 26.1% 25.6% 36.4% 

Peer verbal abuse (≥8) 31.9% 64.6% 59.1% 

Peer physical abuse (≥4) 26.1% 34.1% 48.5% 

Emotional neglect (≥4) 49.1% 56.1% 75.0% 

Physical neglect (≥4) 3.6% 7.0% 25.0% 
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Table 3. 

Median Prevalence Scores of Abuse and Neglect Scores 

Measure Group n Median IQR 

Abuse severity (0–40) Gen. Pop 86 11 13.8 

 Autism 87 15 13 

 Psychosis 76 20 16.2 

Neglect severity (0–20) Gen. Pop 86 4 2 

 Autism 87 4 4 

 Psychosis 76 4 5 

 

Post-hoc Dunn tests with Bonferroni correction showed that the psychosis group 

consistently reported higher severity relative to the general population (all ps < .01). The 

autism group also reported greater severity than the general population on several subscales, 

particularly for peer-related abuse and multiple maltreatment, though effects were less 

consistent across developmental periods. In contrast, differences between the autism and 

psychosis groups were generally insignificant, with the exception of higher sexual abuse 

severity in adolescence among the psychosis group. See Table 2 of the supplementary for a 

full list of significant group differences. 

Camouflaging Behaviours 

Significant differences were found between group CAT-Q total scores (H(2) = 21.47, 

p < .001, η² = .079), as well as the Compensation (H(2) = 18.77, p < .001, η² = .068), Masking 

(H(2) = 10.16, p = .006, η² = .033), and Assimilation (H(2) = 23.58, p < .001, η² = .087) 

subscales. Dunn’s tests with Bonferroni correction found that the Autism and Psychosis 
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samples reported significantly higher camouflaging than the General Population group, across 

all scales (all p ≤ .017). The Autism and Psychosis samples did not, however, significantly 

differ on the total scores, nor the Compensation or Masking subscales. Initial tests found that 

the Autistic sample scored significantly higher on the Assimilation subscale than the 

psychosis sample (p = .017), but this did not survive Bonferroni correction. No gender 

differences were found in the camouflaging scores between the General Population and 

Autism samples. Non-binary participants in the Psychosis sample (n = 10), however, reported 

significantly higher CAT-Q scores (p < .01).  

Correlations 

Across the whole sample, AQ-10 and SPQ-BRAID scores were positively correlated 

(tau = .28, p < .001). Whole sample correlations for the other examined continuous variables 

can be seen in the correlation matrix presented in Table 4. 
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Table 4. 

Correlation matrix of questionnaires 

 
AQ SPQ Pos Neg Dis CAT Sev Dur Negl Abu 

AQ - 
         

SPQ .28*** - 
        

Pos .14** .73*** - 
       

Neg .27*** .61*** .41*** - 
      

Dis .35*** .58*** .40*** .32*** - 
     

CAT .31*** .31*** .18*** .26*** .34*** - 
    

Sev .13** .28*** .28*** .15** .21*** .20*** - 
   

Dur .17*** .24*** .19*** .12** .26*** .25*** .70*** - 
  

Negl .04 .13* .15* .02 .11 .11 .53*** .58*** - 
 

Abu .15*** .27*** .25*** .17*** .23*** .23*** .74*** .57*** .44*** - 

Note: p-value markings: * = p <.05, ** = p < .01, *** = p < .001. 

Abbreviation definitions: AQ = AQ-10, SPQ = SPQ-BRAID Total, POS = SPQ-BRAID 

Positive score, NEG = SPQ-BRAID Negative score, DIS = SPQ-BRAID Disorganised score, 

CAT = CAT-Q Total score, SEV = MACE severity score, DUR = MACE duration score, 

NEGL = Neglect composite score, ABU = Abuse composite score. 
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Moderation Analyses 

MACE Factors 

 Before correction, several ACEs appeared to moderate the association between AQ-

10 and SPQ-BRAID scores. For negative schizotypy, experience of childhood peer-verbal 

abuse moderated the association (B = –1.25, SE = 0.57, p = .030), while for disorganised 

schizotypy, moderating effects were found for abuse severity (B = –0.07, SE = 0.03, p = .020), 

duration of peer-verbal abuse (B = –1.26, SE = 0.46, p = .007) and total ACE duration (B = –

1.20, SE = 0.52, p = .021). Some moderating effects of ACEs during particular developmental 

periods were also identified, including multiple ACE exposure in childhood (B = –1.17, SE = 

0.47, p = .014), middle childhood (B = –1.03, SE = 0.43, p = .018), and adolescence (B = –

0.92, SE = 0.44, p = .039), and parental physical ACEs in childhood (B = –1.02, SE = 0.45, p 

= .024). None of these effects, however, survived either Bonferroni or FDR correction, and all 

analyses were also underpowered. 
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Camouflaging Behaviours 

 Before correction, significant moderating effects were found for CAT-Q total (B = –

2.95, SE = 1.39, p = .035) scores, as well as the Compensation (B = –3.14, SE = 1.41, p = 

.027) and Assimilation (B = –3.26, SE = 1.46, p = .026) subscale scores, with all three finding 

that the association between AQ-10 and SPQ-BRAID score were lower the higher the 

camouflaging score. These effects survived FDR correction, but not Bonferroni. No 

moderating effect of the Masking subscale was identified. As for the relationship with the 

Positive subscale of the SPQ-BRAID, a significant moderating effect was only found for the 

Assimilation (B = –1.71, SE = 0.88, p = .052) subscale of the CAT-Q. For the Negative 

subscale of the SPQ-BRAID, only the Compensation subscale of the CAT-Q showed a 

significant moderating effect (B = –1.04, SE = 0.55, p = .057). Finally, for the Disorganised 

subscale of the SPQ-BRAID, only the Compensation (B = –0.996, SE = 0.43, p = .021) and 

Assimilation (B = –1.05, SE = 0.47, p = .026) subscales showed a moderating effect. None of 

the effects, however, survived either FDR or Bonferroni correction. As with the MACE 

analyses, however, all analyses were found to be underpowered. 
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 Discussion 

This study investigated the prevalence of adverse childhood experiences (ACEs) 

within autistic individuals, and whether the association between autism and schizotypy was 

moderated by ACEs and camouflaging behaviours. In line with previous findings (Zhou et al., 

2019), correlation and group comparison analyses revealed that autism, both at a trait and 

diagnostic level, was associated with schizotypal traits (Miles et al., In press). While 

significant associations were found between autistic traits and all domains of schizotypy, the 

autistic sample did not score significantly higher than the general population group on the 

Positive schizotypy domain, suggesting that group differences and trait associations, within 

this sample, may be partly dependent on the overlap between autistic traits and traits of 

negative and disorganised schizotypy.  

Concerning ACEs, both the autistic and psychosis samples reported significantly 

greater exposure and duration to various types of maltreatment, compared to the General 

Population sample, in line with recent meta-analytic findings (Hartley et al., 2024; Song et al., 

2025). While the autistic and psychosis samples had similar degrees of exposure to numerous 

forms of ACEs, some differences emerged. Sexual abuse was found to be more prevalent in 

the psychosis sample, a finding shared across existing literature (Trotta et al., 2015; Varese et 

al., 2012), while peer victimisation was particularly elevated in the Autistic sample, echoing 

findings that autistic individuals are at increased risk of bullying (Reuben et al., 2021). 

Bullying is often found to peak in early adolescence (Halliday et al., 2022), and onset of 

psychotic disorders often occurs during late adolescence and young adulthood (Solmi et al., 

2022; Vita et al., 2022). Longitudinal evidence suggests that bullying in childhood and 

adolescence predicts later psychotic experiences, particularly persecutory delusions and 

hallucinations (Catone et al., 2015). Therefore, given that higher rates of peer victimisation 
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were observed within the autistic sample, particularly during mid-childhood and adolescence, 

this may suggest the existence of a sensitive-risk period, the effects of bullying within which 

periods may translate to an increased risk of psychosis.  

Beyond sensitive periods, these findings can also be partly understood within the 

Dimensional Model of Adversity and Psychopathology (DMAP) framework. Abuse severity 

was found to be highest within the psychosis group, and was positively associated with all 

domains of schizotypy. These findings are in line with evidence that early threat recalibrates 

amygdala threat and salience processing (Hein et al., 2020; White et al., 2019), mechanisms 

that are also associated with the development of positive psychotic symptoms (Mason et al., 

2016). As for neglect severity scores, they showed modest associations with overall and 

positive schizotypy, though no significant associations were found with autistic traits or 

negative and disorganised schizotypy traits, contrary to our expectation that deprivation 

would map more strongly onto social-cognitive and negative symptomatology. It is possible, 

however, that the severity of neglect captured by the MACE is not comparable to the extreme 

institutional deprivation on which we based our theory. 

Further contrary to our predictions, at a trait level, ACEs did not appear to moderate 

the association between AQ-10 and SPQ-BRAID scores once multiple comparison 

corrections were applied. This analysis was, however, underpowered, but due to the 

consistency of the directionality of the precorrected effects, coupled with the group 

differences in ACE exposures, further investigation is warranted. 

 As for camouflaging behaviours, while the autistic and psychosis samples did score 

significantly higher on the CAT-Q and its subscales than the general population sample, total 

CAT-Q scores, along with scores of its Compensation (e.g., rehearsing social interactions) 

and Assimilation (e.g., attempting to blend in)  subscales, negatively moderated the effect 
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between AQ-10 and SPQ-BRAID total scores. These effects survived FDR correction, but not 

Bonferroni. Precorrected analyses of SPQ-BRAID subscales presented similar directional 

effects, but these did not withstand either FDR or Bonferroni corrections. These analyses were 

found, however, to be underpowered, so all findings should be interpreted with caution. This 

finding was unexpected, as camouflaging is associated with worsened mental health outcomes 

in autistic individuals (Cassidy et al., 2020; Hull et al., 2021). These findings may suggest, 

however, that autistic individuals who engage in compensatory and assimilatory behaviours 

are less likely to outwardly present with autistic traits, thus lowering the trait association with 

negative (e.g., social communication issues) and disorganised (e.g., unusual behaviours) 

schizotypal traits. 

This study has several strengths worth reporting. Firstly, it is the first to use a measure 

of schizotypy specifically co-designed by and for use by autistic individuals. This amended 

version of the SPQ-BR resolves issues in interpretability highlighted in a previous paper 

(Chapter Three), and serves to provide a more accurate estimate of the association between 

autism and schizotypy. Secondly, its utilisation of the MACE allowed for novel insights into 

what adverse experiences autistic individuals may encounter, but also their severity and 

duration.  

Several limitations are also important to note. Firstly, power analyses revealed that all 

MACE and CAT-Q moderation analyses were underpowered, especially after corrections for 

multiple testing, and as such, these results should be taken with caution. This is particularly 

true for the MACE analyses, considering the significant group differences and trait 

correlations identified. Secondly, although online recruitment allowed for convenient access 

to the clinical samples, by nature of it being self-report, it is possible that individuals with 

more severe symptom presentations and more complex clinical needs (e.g., acute psychosis) 
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were under sampled, potentially limiting the upper range of symptom severity reported. As 

such, how generalisable the included clinical samples are to their respective populations is  

questionable. Finally, our sampling methods did not allow us to determine whether 

participants had other co-occurring conditions. Evidence suggests that individuals with 

psychotic disorders are also more likely to have comorbid diagnoses of attention deficit 

hyperactivity disorder (Stralin & Hetta, 2021) and obsessive-compulsive disorder (Mawn et 

al., 2020). As these conditions are also found to be more prevalent within autistic populations 

(Aymerich et al., 2024; Rong et al., 2021), it is possible that some of these findings could be 

explained by their presence. 

 Conclusion 

To conclude, this study adds important context to the understanding of the association 

between autism and schizotypy. We found that both the autistic and psychosis samples 

reported increased exposure, duration, and severity of ACEs compared to the general 

population. Further, differences in ACE profiles were identified between groups, with autistic 

individuals reporting increased peer victimisation, and individuals with psychosis reporting 

increased rates of sexual abuse. Several ACE and camouflaging factors were initially found to 

moderate the association between autistic and schizotypal traits. None of the ACE factors, 

however, survived correction for multiple comparisons. Interestingly, increased camouflaging 

behaviours, particularly compensation and assimilation, were found to negatively moderate 

the association. Why this may be the case is unclear, but it may potentially reflect that autistic 

individuals who camouflage may have a reduced outward presentation of autistic traits, thus 

reducing the trait overlaps with negative and disorganised schizotypy. Overall, these findings 

highlight the importance of screening for ACEs within autistic populations, particularly peer 

victimisation, as well as the importance of care that is both trauma-informed and 
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neurodiversity-affirming, reducing the pressures individuals may feel to camouflage. Future 

research would benefit from examining the role of adverse experiences in larger, longitudinal 

cohorts, to examine possible causal associations and to better understand developmental 

trajectory. 
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 Chapter Five: General Discussion 

Overview of the Thesis Aims and Findings 

This thesis sought to better understand the comorbidity between autism and psychosis. 

It examined two main questions: i) does early adversity play a role in the association between 

these conditions, and ii) to what degree, if at all, is this association inflated by methodological 

problems and measurement artefacting.  

Across the three studies, this thesis addressed these concerns using a range of 

methods: a meta-analysis of the autism-psychosis association (Chapter Two), the 

development and initial validation of an autism-informed measure of schizotypy (Chapter 

Three), and an empirical investigation into the moderating effects of early adversity and 

camouflaging behaviours on the association between autistic and schizotypal traits (Chapter 

Four). 

This chapter provides a summary of these findings and their place among the wider 

literature. It will discuss relevant theories that may help conceptualise the examined 

associations between autism, the psychosis-spectrum, and early adversity, and potential 

mechanisms that may link them. An overview of the strengths and limitations of the thesis 

overall will be provided, followed by suggestions for future research. 

Study One: Meta-analysis of Autism-Psychosis Association 

The first study presented provides an updated and comprehensive meta-analytic 

overview of the association between autism and the psychosis-spectrum, synthesising data 

from across 63 studies, and over 6.9 million individuals. It provided estimates of diagnostic 

comorbidity between conditions, symptom/trait level differences between diagnoses, and trait 

correlations within general population samples. Results indicated that individuals with one 
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condition were at increased risk of meeting the diagnostic criteria for the other compared to 

the general population, with odds ratios estimating a seven-fold increased risk, overall. Trait-

level analyses demonstrated that diagnosis of one condition was strongly associated with an 

increased trait score of the other. In both of these analyses, effect sizes were similar regardless 

of whether autism was examined in a psychosis sample, or whether psychosis-spectrum traits 

were examined in an autistic sample, suggesting that observed comorbidity and trait increases 

were not confined to one diagnostic group. 

Synthesis of trait-level associations within the general population added further context 

to the relationship. Moderate associations were found between autistic and negative 

psychosis-spectrum traits (e.g., social communication issues, social withdrawal), while 

weaker effects were found for positive (e.g., hallucinations, delusions) and disorganised traits 

(e.g., unusual behaviour or speech). Breaking down positive psychosis-spectrum traits into 

positive schizotypy and psychotic-like experiences (PLEs) also revealed that while a modest 

association existed for measures of positive schizotypy, no significant association was found 

for measures of PLEs. As discussed in Chapter One, differences between these measures may 

explain this difference. As PLE measures, unlike measures of schizotypy, often also measure 

for distress and implement temporal constraints to answers (e.g., have symptoms been 

experienced within the past 12 months), items have a higher threshold for positive response 

compared to measures of schizotypy. This more conservative screening approach, coupled 

with the lack of overlap between autistic traits and negative and disorganised schizotypy 

traits, may suggest that the use of PLE measures provides a more appropriate estimate of 

psychosis proneness within autistic populations. Age and sex also appeared to somewhat 

shape the association. Higher mean age was associated with weaker correlations between 

autistic and psychosis-spectrum traits within the general population, suggesting that trait 
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overlap may be more prevalent in early adulthood, and become less prevalent, or perhaps less 

detectable, later in life. This may be due to factors such as access to treatment and 

compensatory strategies. Further, the comorbidity between conditions was more prevalent in 

samples with higher male-to-female ratios. This is in line with findings of higher prevalence 

and earlier recognition of autism (Hull et al., 2017) in males, and may also highlight sex 

differences in help-seeking or difficulties in identification (e.g., phenotype differences, 

camouflaging behaviours). These findings, overall, are in line with previous research findings 

that psychotic disorders and experiences are elevated within autistic individuals (Lai et al., 

2019; Zhou et al., 2019) but also emphasise that some degree of the observed overlap may be 

attributable to features shared across both conditions. In relation to the theoretical frameworks 

discussed in Chapter One, these findings suggest that the association between conditions is 

unlikely to be explained by a single model. The stronger associations observed between 

autistic traits for negative and disorganised psychosis-spectrum traits would align with the 

chance model proposed by Chisholm et al. (2015), whereby the apparent overlap may result 

from phenotypic similarities and artefacting rather than from genuine comorbidity. At the 

same time, the elevated diagnostic comorbidity identified across studies indicates some 

degree of genuine co-occurrence does exist between conditions, likely not explainable by 

measurement artefact alone. 

 It is important to highlight again, however, that heterogeneity of included studies, 

across all analyses, was consistently high and seemingly implicit, not attributable to any of the 

moderating factors examined or design differences.  
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Study Two: Questionnaire Misinterpretation and Development of an Autism-Informed 

Schizotypy Measurement 

To better understand the possible role of measurement inaccuracy in the autism-

psychosis relationship, the second study sought to understand how items of a widely used 

psychosis-spectrum questionnaire were interpreted by autistic individuals. Building on the 

issues raised regarding the difficulties autistic individuals may face in interpreting non-literal 

and ambiguous language (Sullivan et al., 2013; Wilson et al., 2020), this study examined how 

autistic and non-autistic adults interpreted items of the Schizotypal Personality 

Questionnaire–Brief Revised (SPQ-BR; Cohen et al., 2010). This questionnaire was the 

second most used within the trait-level analyses of Study One, second only to its longer, 

original version. This, coupled with the concern that schizotypy measures may be sensitive to 

autistic traits, provided a logical starting point for investigating interpretative concerns and the 

accuracy of existing estimates. 

Data from the interpretation task suggested that ten items, predominantly of the 

positive schizotypy domain and therefore consistent with findings from Study One, were 

frequently misinterpreted by autistic participants, usually in a manner that did not reflect 

psychotic phenomena. Two questions relating to auditory hallucinations, for example, were 

often interpreted by participants as relating to inner monologue. Additionally, a further five 

items, predominantly of the disorganised domain, while not technically misinterpreted, 

instead elicited examples of autistic behaviours (e.g., stimming, rigid routines) rather than 

disorganised schizotypal traits. By contrast, most questions of the negative domain were 

correctly interpreted. As these questions pertained to general social discomfort and difficulty, 

the transdiagnostic nature of these experiences were likely more familiar phenomena to 

participants than those examined in the other domains, and as they often related to real-world 
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situations (e.g., “I get anxious when meeting people for the first time”), they were less 

dependent on figurative or ambiguous phrasing, These findings empirically support concerns 

raised about the appropriateness of psychosis screening tools (Sullivan et al., 2013; Wilson et 

al., 2020), and psychometric tools more broadly (Cassidy et al., 2020; Stacey & Cage, 2023), 

for use within autistic samples. It also underlines the usefulness of this novel paradigm for 

examining how participants understand items. 

Through co-production with autistic individuals and clinicians, problematic SPQ-BR 

items were amended to clarify their intended meaning, as well as to more clearly differentiate 

between autistic traits and negative and disorganised schizotypal behaviours. Confirmatory 

factor analysis (CFA) of the amended scale, coined as the Schizotypal Personality 

Questionnaire – Brief Revised, Autism-Informed Design (SPQ-BRAID), indicated that, as 

with the original questionnaire, a nine-factor structure and three-factor hierarchical model 

remained. Across both empirical portions of this study, autism diagnosis (categorical) and 

traits (continuous) were associated with increased overall, negative, and disorganised 

schizotypy scores. While autistic and positive schizotypal traits were found to weakly 

correlate, positive schizotypal scores did not differ between the autistic and general 

population sample, suggesting that they were not elevated within the autistic sample. This 

implies that the overlap captured concentrates primarily on social and behavioural 

characteristics, such as social withdrawal, communicative difficulties, and self-perceived 

unusual behaviours, as opposed to positive symptoms of hallucinations and delusions. 

Elevated schizotypy scores within autistic samples may, therefore, be largely capturing 

transdiagnostic traits rather than measuring psychotic comorbidity, consistent with the 

possibility of atypical or subthreshold psychosis presentations in this population. 
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In relation to the theories discussed in Chapter One, these findings, again, align with 

the chance model proposed by Chisholm et al. (2015). The frequency of misinterpretation of 

questionnaire items, particularly those pertaining to positive schizotypy, demonstrates how 

phrasing ambiguity may allow for autistic traits and sensory experiences to be endorsed as 

psychosis spectrum traits. This suggests that the trait level association between the conditions 

may, in part, reflect an artificial overlap due to a lack of measurement specificity. 

One key limitation of this study, however, pertained to its sample size. While the 

overall sample was sufficient to run CFA, the sizes of the individual samples were inadequate. 

As such, tests of measurement invariance were not able to be conducted, limiting conclusions 

regarding how the SPQ-BRAID may function across populations. The results of the group 

comparisons, however, can be interpreted as preliminary proof of concept, demonstrating the 

feasibility and necessity of creating, amending, or at the least validating, psychometric 

questionnaires for use within autistic populations, and the importance of including autistic 

individuals in this process. Its findings also have implications for both clinicians and 

researchers. Clinicians assessing possible psychosis in autistic individuals must be cautious, 

ensuring both that they understand the presentation overlaps between conditions, but also how 

autistic individuals may interpret question phrasing. Careful interviewing, with clearly 

phrased questions and examples, as well as careful scrutiny of developmental history, is 

essential to distinguish between innate autistic traits and the onset of psychosis, and is key in 

reducing the risk of false positive diagnoses. Similarly, researchers examining the autism-

psychosis relationship must be diligent in how they measure it, and cautious in how they 

frame their interpretation of findings, particularly when using general population screening 

tools. This study directly informed the methodology of Study Three, using the SPQ-BRAID 
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to investigate the role of early adversity on the association between autism and schizotypal 

traits. 

Study Three: The Role of Early Adversity on the Autism-Schizotypy Association 

The third study examined the possible role of early adversity on the association 

between autism and schizotypy across an autistic, psychosis, and general population sample. 

Correlation and group comparison results of the autism and schizotypy association were 

similar to Study Two; autistic trait scores were associated with increased schizotypy scores 

across all domains, and group differences were identified for overall, negative, and 

disorganised schizotypy scores. As before, no group differences in positive schizotypy scores 

were identified between the autistic and general population samples, again suggesting that the 

strongest associations lie in domains with overlapping traits. 

As for early adversity, for most forms of ACEs, both the autistic and psychosis 

samples reported significantly higher ACE severity and duration than the general population 

sample. Autistic participants reported particularly elevated rates of peer victimisation, 

supporting findings that autistic individuals are at increased risk of experiencing bullying and 

social exclusion (Reuben et al., 2021), while the psychosis sample reported higher rates of 

sexual abuse, consistent with meta-analytic work highlighting sexual abuse as a strong 

psychosis risk factor (Trotta et al., 2015; Varese et al., 2012).  

Findings also partly mapped onto the Dimensional Model of Adversity and 

Psychopathology (DMAP) framework described in Chapter One. Using the MACE 

composites of abuse and neglect devised by Penner et al. (2023), we were able to incorporate 

the threat/deprivation framework proposed by the DMAP. It was found that abuse severity 

differed significantly across groups, with the psychosis group scoring highest and 

significantly exceeding both the autistic and general population. Further, total abuse 
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composite scores were significantly associated with all domains of schizotypy. As highlighted 

in Chapter One, exposure to early threat is associated with alterations in amygdala-based 

threat processing (Hein et al., 2020; White et al., 2019), and these same alterations are 

associated with the development and maintenance of positive psychotic symptoms (Mason et 

al., 2016), suggesting that some mechanistic association may be occurring between these 

factors. Findings regarding neglect did not, however, meet our predictions. Neglect severity 

differed between groups, though only the psychosis group scored significantly higher than the 

general population. Scores from the autistic sample, meanwhile, sat between the psychosis 

and general population groups, not significantly different from either group. Further, 

correlation analyses revealed a modest association between neglect and overall and positive 

schizotypy scores, though found no significant association with autistic traits, or negative or 

disorganised schizotypy trait scores. These findings counter the expectation outlined in 

Chapter One; that deprivation would be most strongly associated with autistic traits and 

negative and disorganised psychosis-spectrum traits. The types and severity of neglect 

captured by the MACE in this sample do, however, not align with the examples of severe 

early institutional deprivation previously described. As such, these findings may suggest that 

a threshold of severity of neglect is required in order for deprivation to be reliably associated 

with the social and cognitive difficulties found in autism. 

Contrary to our hypotheses, ACE factors did not significantly moderate the association 

between autistic and schizotypal traits after multiple testing corrections were applied. These 

analyses were, however, found to be considerably underpowered, so findings should be taken 

with caution. Despite this, the similarity in scores between the autistic and psychosis samples 

for most ACE factors hints that early adversity may have some mechanistic role in the 

association between autism and the psychosis-spectrum.  
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The increased presence of ACEs across both clinical samples, and the associated risk 

that early adversity has on later mental health risk, highlights the importance of preventative 

measures aimed at reducing early adversity. At a family level, meta-analytic evidence 

suggests that programs aimed at reducing caregiver-related adversity can be effective (van 

IJzendoorn et al., 2020). The Multisystemic Therapy for Child Abuse and Neglect (MST-

CAN), for example, is an intensive, family-based therapeutic intervention for families referred 

to child protective services for abuse or neglect. Evidence indicates that MST-CAN is 

associated with reductions in social-worker reported abuse and neglect (Kirsch et al., 2025; 

Swenson & Schaeffer, 2018; Van Der Put et al., 2018), as well as improvements in child and 

caregiver mental health and familial function (Buderer et al., 2020; Swenson & Schaeffer, 

2018). School-based interventions would also be of high value, given the rates of peer 

victimisation within autistic populations. School-wide anti-bullying programmes have been 

found to reduce bullying prevalence, with meta-analytic evidence suggesting about a 19-20% 

reduction in perpetration and a 15-16% reduction in victimisation following intervention 

(Gaffney et al., 2021).  

Camouflaging behaviours showed a similarly complex relationship. Group 

comparisons revealed that the autistic and psychosis samples scored significantly higher than 

the general population on all domains of camouflaging. At a trait-level, correlation analyses 

revealed that camouflaging was significantly associated with both autistic and schizotypal 

traits, particularly disorganised. Total camouflaging scores, as well as compensation and 

assimilation subscale scores, were found to negatively moderate the association between 

autistic and overall schizotypy traits, indicating that the autism-schizotypy trait association 

weakened as camouflaging scores increased. Rather than reflecting a possible protective 

effect of camouflaging on psychosis-proneness, which would oppose evidence linking 
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camouflaging to worsened mental health outcomes (Cassidy et al., 2018; Cassidy et al., 2020; 

Hull et al., 2021), these findings are more likely to demonstrate that individuals who practice 

camouflaging behaviours may have a reduced outward expression of autistic traits, thus 

reducing overlap with traits of negative and disorganised schizotypy. These analyses were, 

however, also found to be underpowered, and as such, findings should be interpreted 

cautiously.  

Overall, Study Three suggests that both autistic individuals and individuals with 

psychosis are at increased risk of experiencing early adversity, and that camouflaging 

behaviours are common across both groups. These findings combined provide evidence that 

early adversity and camouflaging are likely risk factors for the development of 

psychopathology, though further research is required to understand the possible mechanistic 

roles of these factors. Within the frameworks discussed in Chapter One, these findings 

support an associated liabilities model, whereby shared risk factors (i.e., early adversity) may 

explain the co-occurrence without the two conditions necessarily being directly related. This 

is also in line with the principle of multifinality, whereby particular events, in this case early 

adversity, may lead to multiple developmental outcomes depending on context (e.g., 

individual differences, timing). Collectively, the results of these three papers suggest that the 

autism-psychosis relationship is unlikely to be explained by a singular mechanism, with 

evidence instead suggesting several co-occurring processes.  

Strengths and Limitations 

This project had multiple strengths. Meta-analysis was used to set a base for the 

research, synthesising evidence across diagnostic and trait levels. This provided a 

comprehensive overview of the autism-psychosis relationship in all of the main ways it is 

currently examined in the literature. Building on this, a protocol was developed to assess the 
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suitability of measurements for use within autistic populations, incorporating assessments of 

item interpretation and co-design with clinicians and autistic individuals. Finally, use of the 

MACE allowed for rich data on the early adversity that autistic individuals may face to be 

collected, examining the type, severity, timing, and duration of these experiences in detail. 

Several other measures were initially considered. The Adverse Childhood Experiences 

questionnaire (Felitti et al., 1998) was first considered, but as it relies primarily on a 

cumulative approach to adversity, it would not allow for the capture of severity and timing 

data. Similarly, the Childhood Trauma Questionnaire (Bernstein et al., 2011) was also 

considered, as it captures the severity of early adversity. It also provides a question in which 

participants can report experiences that they have considered to be traumatic that are not 

otherwise listed, which may have allowed for further insight into adverse events unique to 

autistic experience. Again, however, timing and duration of adversity are not considered. Use 

of these measures would have, therefore, precluded the analyses of severity, timing, and 

duration conducted in Study Three, limiting a more developmentally informed examination of 

adversity.  

There are, however, several overarching limitations of this project that should be 

acknowledged. First, across all three studies, we did not assess or control for other mental 

health comorbidities. Given that conditions such as obsessive-compulsive disorder (Cheng et 

al., 2019; Okkels et al., 2017) and post-traumatic stress disorder have been associated with an 

increased risk of psychotic experiences and disorders (Allardyce et al., 2023; Cederlöf et al., 

2016), incorporating them into our analyses would have allowed us to examine whether they, 

or mental health burden in general, partially explain the autism-psychosis association. To 

robustly assess these conditions, particularly at a trait level, however, would have led to 

significantly greater questionnaire lengths for Studies Two and Three, risking increased 
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participant dropout or reductions in data quality. Given the already limited available samples 

for the autistic and psychosis populations, the scope of the project was focused on only the 

primary constructs.      

Second, the empirical studies of this thesis relied on online convenience samples, as 

well as self-reported diagnoses. This method of recruitment is likely to under-represent those 

with higher symptom severity and support needs, and means that diagnostic data could not be 

collected or verified. Consequently, the generalisability of many of our findings may be 

limited in more complex clinical populations, such as those in inpatient care.  

Recruitment through Prolific offered several advantages that justified its use. As 

reported, our empirical projects used a pre-existing participant screener, collected by the 

Centre for Innovation in Mental Health Research at the University of Southampton. This gave 

us access to the Prolific IDs of individuals who had reported diagnoses of autism or psychotic 

disorders, allowing for convenient access to clinical samples. While clinic-based recruitment 

with verified diagnoses would have been ideal, such methods would have likely proven 

difficult given the scope and resource constraints of the project, and may have limited the 

number of recruited participants. Further, research suggests that participants on Prolific are 

more likely to follow instructions, answer honestly, and pass attention checks compared to 

participants from other online research platforms like MTurk or CloudResearch (Douglas et 

al., 2023; Peer et al., 2021).   

Third, in the empirical projects of the thesis, autistic traits were measured by use of the 

Autism-Quotient – 10 (AQ-10). While validated (Allison et al., 2019) with supporting 

evidence of its screening reliability (Booth et al., 2013), some research has questioned its 

validity and reliability in both clinical (Hudson et al., 2024) and non-clinical populations 

(Cheung et al., 2023). Other research has, however, highlighted that other common, and 



155 

 

   

 

longer, autism screening measures, such as the full 50-item AQ or the 80-item Ritvo Autism 

Asperger's Diagnostic Scale-Revised, may also suffer from similarly limited sensitivity and 

specificity (Conner et al., 2019), sometimes yielding similar predictive ability as the AQ-10 

(Sizoo et al., 2015). As such, the AQ-10 allowed for a pragmatic secondary measure of 

autism, which, despite its flaws, would result in reduced participant burden compared to 

longer questionnaires. 

Fourth, the data examined across both the meta-analytic and empirical components of 

this project were exclusively cross-sectional. Therefore, while many of our findings are in line 

with several established risk pathways, sure conclusions about causality of the associations 

found between autism, psychosis-spectrum phenomena, and early adversity cannot be made. 

Given that autism is a neurodevelopmental condition with onset in early childhood, however, 

it can be assumed that it occurred first. Finally, the sample sizes of the empirical studies led to 

methodological constraints. In the questionnaire validation portion of Study Two, multi-group 

CFA and measurement invariance were not able to be conducted, due to low sample sizes of 

the included groups, and in Study Three, moderation analyses were all found to be 

underpowered.  

Future Directions 

The findings, and limitations, of this research highlight key areas for future research. 

Firstly, there is a necessity for widespread examination into the appropriateness of standard 

self-reported psychometric tools for their use within autistic populations. The framework 

proposed in Study Two provides a foundation for such investigations, ensuring autistic voices 

are incorporated in the creation process. Ensuring the accuracy of these tools will minimise 

the risk of both questionnaire misinterpretation and artefacting from overlapping traits. As 

highlighted in the discussion on the Structured Interview for Psychosis-Risk Syndromes 
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(SIPS) (Sullivan et al., 2013; Wilson et al., 2020) presented in Chapter One, there is also 

scope for such examination on interview-based tools, to ensure phrasing of questions is clear 

and autism-appropriate, and to ensure that clear examples of phenomena are provided during 

questioning. 

Secondly, to understand the causality between these conditions and their possible risk 

factors, more longitudinal research is required. As highlighted by Dardani et al. (2021), some 

datasets like the Avon Longitudinal Study of Parents and Children are already collecting data 

to help answer this, but more timepoint data, and more longitudinal cohorts generally, are 

needed.  

Third, given the high rates of early adversity found for autistic individuals identified in 

Study Three, further research is warranted into the risk of early adversity in autistic 

populations and its possible consequences on later health outcomes. It should also consider 

the possibility of unique, autism related adversity profiles. Qualitative accounts identify 

factors such as aversive sensory experiences or major life changes, for example, to be 

common sources of trauma among autistic individuals (Kerns et al., 2015, 2022). Such 

experiences would unlikely be captured using standard assessments of adversity and trauma, 

yet their distress and impact on autistic individuals may be comparable. 

Finally, this thesis has largely focused on trait-based associations between autism and 

the psychosis spectrum. As mentioned in Chapter One, however, little is currently known 

about how psychosis may present within autistic individuals. Greater exploration is, therefore, 

needed at a diagnostic level to understand the symptom profiles of psychosis within autistic 

populations, the formal diagnosis they may be most likely to receive, and how their 

characteristics may differ from non-autistic psychosis samples. 
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Conclusion 

This thesis sought to better understand the relationship between autism and psychosis, 

investigating factors that may explain the diagnostic and trait overlaps between conditions. 

The first presented study provided a meta-analytic overview of the association between 

conditions, evidencing both a high risk of diagnostic comorbidity, as well as trait-level 

overlaps. A considerable degree of this observed trait overlap, however, was concentrated 

between autistic traits and negative psychosis-spectrum traits, raising important concerns 

about the trait overlap between conditions, as well as the appropriateness of using standard 

psychosis screening tools within autistic samples. The second study demonstrated that over 

half the items of a widely used schizotypy questionnaire were frequently misinterpreted by 

autistic individuals, and that some items were instead capturing autistic related traits (e.g., 

masking, stimming). Through co-production with autistic individuals, an amended version of 

this questionnaire was devised, intending to minimise the risk of misinterpretation and trait 

overlaps between conditions. The final study examined the role that early adversity may play 

in the association between conditions, finding evidence that autistic individuals and 

individuals with psychosis are both at increased risk of experiencing early adversity compared 

to the general population. Due to the limits in statistical power, however, no sure answers 

regarding the moderating effect of adversity on the autism-psychosis relationship can be 

offered. 

Collectively, these findings provide an insight into possible risk factors that may 

partly explain the autism-psychosis comorbidity. The exact nature of this comorbidity and the 

mechanisms driving it, however, remains unclear. More research is required to understand the 

possible role of certain risk factors on the association, such as early adversity, camouflaging, 

misdiagnosis, or the presence of other comorbidities. This thesis is an early step in that 
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direction, and highlights that autism-informed measurement validation is imperative to ensure 

measurements of psychosis diagnostic and screening tools are accurate and interpretable for 

use with autistic individuals. 
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Appendix A : Supplementary Document to Chapter Two 

 

Supplementary document 

Table 1.  

AXIS Critical Appraisal of Cross-Sectional Studies tool - List of items 

AXIS Items 

A. Introduction 
1. Were the aims/objectives of the study clear? 
B. Methods 
2. Was the study design appropriate for the stated aim(s)? 
3. Was the sample size justified? 
4. Was the target/reference population clearly defined? (Is it clear who the research was about?) 
5. Was the sample frame taken from an appropriate population base so that it closely represented 

the target/reference population under investigation? 
6. Was the selection process likely to select subjects/participants that were representative of the 

target/reference population under investigation? 
7. Were measures undertaken to address and categorize non-responders? 
8. Were the risk factor and outcome variables measured appropriate to the aims of the study? 
9. Were the risk factor and outcome variables measured correctly using instruments/measurements 

that had been trialed, piloted, or published previously? 
10. Is it clear what was used to determine statistical significance and/or precision estimates? (e.g., 

p-values, CIs) 
11. Were the methods (including statistical methods) sufficiently described to enable them to be 

repeated? 
C. Results 
12. Were the basic data adequately described? 
13. Does the response rate raise concerns about non-response bias?  
14. If appropriate, was information about non-responders described? 
15. Were the results internally consistent? 
16. Were the results presented for all the analyses described in the methods? 
D. Discussion 
17. Were the authors’ discussions and conclusions justified by the results? 
18. Were the limitations of the study discussed? 
E. Other 
19. Were there any funding or conflicts of interest reported? 
20. Was ethical approval or consent of participants reported? 
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Figure 1.  

Forest Plot of Studies Examining the Association between Autistic and Positive Psychotic Symptoms 
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Figure 2.  

Forest Plot of Studies Examining the Association between Autistic and Negative Psychotic Symptoms 
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Figure 3.  

Forest Plot of Studies Examining the Association between Autistic and Disorganised Psychotic 

Symptoms 
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Figure 4.  

Baujat Plot of Studies Examining the Association between Autistic and Overall Psychotic Symptoms 

 

Note: Studies 13, 21, and 23, illustrated above, are Ford et al. (2017), Mamah et al. (2021), and 

Martinez et al. (2021), respectively. 
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Figure 5.  

Baujat Plot of Studies Examining the Association between Autistic and Positive Psychotic Symptoms 

 

Note: Studies 13 and 35, illustrated above, are Ford et al. (2017) and Sampson et al. (2021), 

respectively. 
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Figure 6.  

Baujat Plot of Studies Examining the Association between Autistic and Negative Psychotic Symptoms 

 

Note: Studies 6, 13, 14, 30, and 33, illustrated above, are Butler et al. (2015), Ford et al. (2017), 

Georgiou et al. (2021), Raynal et al. (2016), and Russell-Smith et al. (2013), respectively.   
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Figure 7.  

Baujat Plot of Studies Examining the Association between Autistic and Disorganised Psychotic 

Symptoms 

 

Note: Study 13, illustrated above, is Ford et al. (2017).   
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Figure 8.  

Baujat Plot for Odds Ratio Analysis 

 

Note: Study 2, illustrated above, is Chen et al. (2015).  



168 

 

   

 

Figure 9.  

Baujat Plot for Standardised Mean Difference Analysis 

 

Note: Study 9, illustrated above, is Suen et al. (2024). 
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Search Strategy 

PsycINFO (EBSCO) Search Terms 

AB OR TI: autis* OR asperger* OR “ASD” OR neurodevelopmental OR DE "Autism Spectrum 

Disorders" OR DE "Autistic Traits" 

AND 

AB OR TI: psychos* OR psychot* OR schizo* OR hallucinat* OR delusion* 

OR DE "Psychosis" OR DE "Affective Psychosis" OR DE "Alcohol Induced Psychotic Disorders" OR 

DE "Brief Psychotic Disorder" OR DE "Capgras Syndrome" OR DE "Childhood Onset Psychosis" OR 

DE "Chronic Psychosis" OR DE "Experimental Psychosis" OR DE "Hallucinosis" OR DE "Paranoid 

Psychosis" OR DE "Postpartum Psychosis" OR DE "Reactive Psychosis" OR DE "Schizophrenia" OR 

DE "Senile Dementia" OR DE "Substance Induced Psychotic Disorders" OR DE "Childhood Onset 

Psychosis" OR DE "Childhood Onset Schizophrenia" OR DE "Reactive Psychosis" OR DE "Chronic 

Psychosis" OR DE "Postpartum Psychosis" OR DE "Paranoid Psychosis" OR DE "Shared Paranoid 

Disorder" OR DE "Brief Psychotic Disorder" OR DE "Experimental Psychosis" OR DE "Affective 

Psychosis" OR DE "Process Schizophrenia" OR DE "Substance Induced Psychotic Disorders" OR DE 

"Alcohol Induced Psychotic Disorders" 

OR DE "Schizophrenia" OR DE "Acute Schizophrenia" OR DE "Catatonic Schizophrenia" OR DE 

"Childhood Onset Schizophrenia" OR DE "Paranoid Schizophrenia" OR DE "Process Schizophrenia" 

OR DE "Schizoaffective Disorder" OR DE "Schizophrenia (Disorganized Type)" OR DE 

"Schizophreniform Disorder" OR DE "Undifferentiated Schizophrenia" OR DE "Schizophrenia 

(Disorganized Type)" OR DE "Childhood Onset Schizophrenia" OR DE "Undifferentiated 

Schizophrenia" OR DE "Process Schizophrenia" OR DE "Paranoid Schizophrenia" OR DE 

"Fragmentation (Schizophrenia)" OR DE "Catatonic Schizophrenia" OR DE "Acute Schizophrenia" 

OR DE "Schizophreniform Disorder" OR DE "Schizotypy" OR DE "Schizoaffective Disorder" 

AND 

AB OR TI: comorbid* OR co-occur* OR concurrent OR prevalen* OR DE "Comorbidity" 

 

MEDLINE (EBSCO) Search Terms 

AB OR TI: autis* OR asperger* OR “ASD” OR neurodevelopmental OR (MH "Autistic Disorder") 

OR (MH "Autism Spectrum Disorder+") 

AND 

AB OR TI: psychos* OR psychot* OR schizo* OR hallucinat* OR delusion* OR (MH "Psychotic 

Disorders+") OR (MH "Schizophrenia Spectrum and Other Psychotic Disorders+") 

AND 

AB OR TI: comorbid* OR co-occur* OR concurrent OR prevalen* OR (MH "Comorbidity") 

 

CINAHL (EBSCO) Search Terms 

AB OR TI: autis* OR asperger* OR “ASD” OR neurodevelopmental OR (MH "Autistic Disorder") 

OR (MH "Neurodiversity") OR (MH "Developmental Disabilities") OR (MH "Asperger Syndrome") 
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AND 

AB OR TI: psychos* OR psychot* OR schizo* OR hallucinat* OR delusion* 

OR (MH "Postpartum Psychosis") OR (MH "Psychoses, Substance-Induced+") OR (MH "ICU 

Psychosis") OR (MH "Paranoid Disorders") OR (MH "Psychoses, Alcoholic+") OR (MH "Psychotic 

Disorders+") OR (MH "Schizoaffective Disorder") OR (MH "Affective Disorders, Psychotic+") OR 

(MH "Organic Mental Disorders, Psychotic+") 

OR (MH "Schizotypal Personality Disorder") OR (MH "Schizophrenia, Treatment-Resistant") OR 

(MH "Schizophrenia, Childhood") OR (MH "Schizoaffective Disorder") OR (MH "Schizophrenia+") 

AND 

AB OR TI: comorbid* OR co-occur* OR concurrent OR prevalen* OR (MH "Comorbidity") OR (MH 

"Diagnosis, Dual (Psychiatry)") 

 

Embase (Ovid) Search Terms 

AB OR TI: autis$ OR asperger$ OR ASD OR neurodevelopmental 

AND 

AB OR TI: psychos$ OR psychot$ OR schizo$ OR hallucinat$ OR delusion$ 

AND 

AB OR TI: comorbid$ OR co-occur$ OR concurrent OR prevalen$ 

- Limiter: Remove MEDLINE Records 

 

Web of Science Terms 

TI=(“ autis*” OR “asperger*” OR ASD OR neurodevelopmental) OR AB=(“ autis*” OR “asperger*” 

OR ASD OR neurodevelopmental) 

AND 

TI=(“psychos*” OR “psychot*” OR “schizo*” OR “hallucinat*” or “delusion*”) OR AB=(“psychos*” 

OR “psychot*” OR “schizo*” OR “hallucinat*” or “delusion*”) 

AND 

TI=(“comorbid*” OR “co-occur*” OR “concurrent” OR “prevalen*”) OR AB=(“comorbid*” OR “co-

occur*” OR “concurrent” OR “prevalen*”) 
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Appendix B : Supplementary Document for Chapter Four 

Table 1.  

Omnibus for moderating role of ACEs on the association between AQ-10 and SPQ-BRAID 

Outcome H/χ² Statistic Effect size p-value 

Multiple maltreatment (years) H(2) = 22.43 e² = 0.082 < .001 

Non-verbal emotional abuse 

(years) 

H(2) = 25.07 e² = 0.093 < .001 

Parental verbal abuse (years) H(2) = 12.57 e² = 0.043 0.002 

Peer physical abuse (years) H(2) = 17.43 e² = 0.062 < .001 

Peer verbal abuse (years) H(2) = 29.07 e² = 0.109 < .001 

Sum of ACEs (years) H(2) = 25.30 e² = 0.094 < .001 

Sexual abuse (years) H(2) = 30.80 e² = 0.116 < .001 

Total ACEs (years) H(2) = 26.35 e² = 0.098 < .001 

Intimate partner violence 

(childhood) 

χ²(2) = 11.70 V = 0.216 0.003 

Multiple maltreatment 

(childhood) 

χ²(2) = 18.60 V = 0.272 < .001 

Multiple maltreatment (middle 

childhood) 

χ²(2) = 16.86 V = 0.260 < .001 

Multiple maltreatment 

(adolescence) 

χ²(2) = 25.05 V = 0.317 < .001 

Non-verbal emotional abuse 

(childhood) 

χ²(2) = 13.55 V = 0.233 < .001 
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Non-verbal emotional abuse 

(middle childhood) 

χ²(2) = 21.16 V = 0.291 < .001 

Non-verbal emotional abuse 

(adolescence) 

χ²(2) = 16.67 V = 0.258 < .001 

Parental physical maltreatment 

(childhood) 

χ²(2) = 9.12 V = 0.191 0.011 

Parental verbal abuse 

(childhood) 

χ²(2) = 9.09 V = 0.190 0.011 

Parental verbal abuse 

(adolescence) 

χ²(2) = 6.35 V = 0.159 0.042 

Peer physical abuse (middle 

childhood) 

χ²(2) = 8.59 V = 0.185 0.014 

Peer physical abuse 

(adolescence) 

χ²(2) = 16.30 V = 0.255 < .001 

Peer verbal abuse (childhood) χ²(2) = 8.30 V = 0.182 0.016 

Peer verbal abuse (middle 

childhood) 

χ²(2) = 20.26 V = 0.285 < .001 

Peer verbal abuse (adolescence) χ²(2) = 29.60 V = 0.344 < .001 

Sum of ACEs (childhood) χ²(2) = 12.20 V = 0.220 0.002 

Sum of ACEs (middle 

childhood) 

χ²(2) = 17.10 V = 0.261 < .001 

Sum of ACEs (adolescence) χ²(2) = 17.50 V = 0.264 < .001 

Sexual abuse (childhood) χ²(2) = 13.00 V = 0.228 0.002 

Sexual abuse (middle childhood) χ²(2) = 24.90 V = 0.315 < .001 
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Sexual abuse (adolescence) χ²(2) = 25.60 V = 0.320 < .001 

Witnessed sibling abuse 

(childhood) 

χ²(2) = 6.21 V = 0.157 0.045 

Sexual abuse (severity) H(2) = 26.30 e² = 0.099 < .001 

Parental verbal abuse (severity) H(2) = 9.97 e² = 0.032 0.007 

Non-verbal emotional abuse 

(severity) 

H(2) = 25.80 e² = 0.114 < .001 

Intimate partner violence 

(severity) 

H(2) = 6.06 e² = 0.019 0.048 

Peer verbal abuse (severity) H(2) = 21.90 e² = 0.093 < .001 

Peer physical abuse (severity) H(2) = 11.40 e² = 0.044 0.003 

Emotional neglect (severity) H(2) = 9.24 e² = 0.050 0.01 

Physical neglect (severity) H(2) = 8.31 e² = 0.043 0.016 

Multiple maltreatment (severity) H(2) = 21.70 e² = 0.095 < .001 

Sum of ACEs (severity) H(2) = 24.90 e² = 0.110 < .001 
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Table 2. 

Significant post-hoc comparisons for the MACE 

Outcome χ²(df=2) p Post-hoc Comparisons (Bonferroni-corrected) 

Multiple maltreatment 

(years) 

22.43 < .001 Psychosis > GP, p < .001; Autism > GP, p = .003 

Non-verbal emotional 

abuse (years) 

25.07 < .001 Psychosis > GP, p < .001; Autism > GP, p < .001 

Parental verbal abuse 

(years) 

12.57 0.002 Psychosis > GP, p = .001 

Peer physical abuse 

(years) 

17.43 < .001 Psychosis > GP, p < .001; Autism > GP, p = .004 

Peer verbal abuse (years) 29.07 < .001 Psychosis > GP, p < .001; Autism > GP, p < .001 

Sum of ACEs (years) 25.3 < .001 Psychosis > GP, p < .001; Autism > GP, p < .001 

Sexual abuse (years) 30.8 < .001 Psychosis > Autism, p < .001; Psychosis > GP, p 

< .001 

Total ACEs (years) 26.4 < .001 Psychosis > GP, p < .001; Autism > GP, p < .001 

Multiple maltreatment 

(childhood) 

18.6 < .001 Psychosis > GP, p < .001 

Multiple maltreatment 

(middle childhood) 

16.86 < .001 Autism > GP, p = .001 

Multiple maltreatment 

(adolescence) 

25.05 < .001 Psychosis > GP, p < .001; Autism > GP, p < .001 

Non-verbal emotional 

abuse (middle childhood) 

21.16 < .001 Autism > GP, p < .001 
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Non-verbal emotional 

abuse (adolescence) 

16.67 < .001 Autism > GP, p = .001; Psychosis > GP, p = .002 

Peer verbal abuse 

(middle childhood) 

20.26 < .001 Autism > GP, p < .001; Psychosis > GP, p = .003 

Peer verbal abuse 

(adolescence) 

29.6 < .001 Autism > GP, p < .001; Psychosis > GP, p < .001 

Sexual abuse (childhood) 13 0.002 Psychosis > Autism, p = .008; Psychosis > GP, p 

= .003 

Sexual abuse (middle 

childhood) 

24.9 < .001 Psychosis > Autism, p = .002; Psychosis > GP, p 

< .001 

Sexual abuse 

(adolescence) 

25.6 < .001 Psychosis > Autism, p = .005; Psychosis > GP, p 

< .001 

Sum of ACEs 

(childhood) 

12.2 0.002 Autism > GP, p = .019; Psychosis > GP, p = .004 
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