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ABSTRACT 

 

Although autism and schizophrenia are today considered distinct disorders, they share a 

tightly intertwined history with the disorders only formally separated in 1980. This 

thesis examines two specific theories in the current literature which continue to link 

these two disorders. The first of these theories comes from Crespi and Badcock (2008), 

who make the novel claim that autism and positive schizophrenia are diametrical 

opposites on a cognitive continuum. The thesis tests this claim in relation to two 

specific aspects of cognition: preference for local versus global processing and 

empathizing and systemizing. While the results contained within the thesis provide 

some support for autistic and positive schizophrenia spectra traits being diametrically 

opposed in their effects on preference for local versus global processing, no evidence of 

the contrasting pattern was found in relation to empathizing and systemizing. The 

second theory examined in the thesis is that the social deficits associated with the 

autism spectrum overlap with the negative traits of schizophrenia (Hurst, Nelson-Gray, 

Mitchell, & Kwapil, 2007). This claim was investigated in the final experimental 

chapter of the thesis, which examined the degree to which autistic and negative 

schizophrenia spectra traits converge or diverge in relation to specific aspects of socio-

emotional functioning including social skills, depression and anhedonia. Evidence for 

some overlap, but also clear points of divergence between these sets of traits were 

identified. 
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OVERVIEW OF STUDIES 

This body of work set out to further explore claims in the literature of a 

relationship between autism and schizophrenia. The first of these claims is from Crespi 

and Badcock (2008), who present autism and psychosis as contrasting disorders with 

diametrically opposed phenotypes. Specifically, these authors argue that individuals 

with mild autistic traits and individuals with mild positive symptoms of schizophrenia 

should exhibit opposite patterns for some cognitive profiles, including local versus 

global processing, empathizing and systemizing, and verbal relative to non-verbal 

ability. A very different claim in the literature is that of convergence between the 

symptoms of autism and schizophrenia, with a specific overlap reported between the 

interpersonal difficulties associated with autism and the negative symptoms of 

schizophrenia (Hurst, Nelson-Gray, Mitchell & Kwapil, 2007).  

In keeping with Crespi and Badcock’s (2008) suggestion that clinical levels of 

autistic and schizophrenia traits can disorder behaviour to the extent that identifying the 

underlying effect of these traits can be difficult, the six studies contained within this 

thesis were conducted on an undergraduate population. Levels of autistic-like traits were 

assessed using the Autism Spectrum Quotient (AQ; Baron-Cohen, Wheelwright, 

Skinner, Martin, & Clubley, 2001), a self-report measure designed for use with the 

general population. Schizotypy traits were assessed using the Oxford-Liverpool 

Inventory of Feelings and Experiences (O-LIFE; Mason, Linney, & Claridge, 2005), 

another self-report measure which allows for the separate assessment of the positive and 

negative traits of schizotypy. The positive traits are measured by the ‘Unusual 

Experiences’ (O-LIFE:UnEx)  subscale and the negative traits by the ‘Introvertive 

Anhedonia’ (O-LIFE:IntAnh) subscale.  

The first study in the thesis (Chapter 2) provided a direct test of Crespi and 

Badcock’s (2008) theory, by examining the specific claim that preference for local 

versus global processing is contrastingly affected by the presence of autistic-like and 

positive schizotypy traits.  Specifically, these authors argue for an association between 

higher levels of autistic-like traits and a stronger preference for local processing versus 

an association between higher levels of positive schizotypy traits and a stronger 

preference for global processing. To test this prediction, the study detailed in Chapter 2 

compared the performance of pairs of High and Low AQ scorers and High and Low O-

LIFE:UnEx scorers on the Embedded Figures Test (EFT; Witkin, Oltman, Raskin, & 

Karp, 1971), a task which requires participants to detect simple shapes hidden within 
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more complex figures. Consistent with Crespi and Badcock’s claim, higher levels of 

autistic-like traits were associated with faster performance on this task, indicative of a 

greater preference for local processing, while higher levels of positive schizotypy traits 

were associated with slower task performance, indicative of a preference for global 

processing. 

The third chapter then took a broader look at the relationship between autism 

and schizophrenia spectra traits by investigating the degree of correlation between 

factors extracted from the AQ and O-LIFE in two independent samples. The finding in 

this study of a positive correlation between total scores obtained on the AQ and scores 

on the O-LIFE:UnEx scale was in contrast to the negative correlation which was 

predicted based on Crespi and Badcock’s (2008) claim that these sets of traits are 

diametrically opposed. However, a strong correlation between the social difficulties 

assessed by the AQ and the negative traits of schizotypy was identified, providing 

further support for claims in the literature of an overlap between these features of the 

two spectra. 

While the results reported in Chapter 2 provided strong evidence of a contrasting 

preference for local versus global processing in relation to autistic-like and positive 

schizotypy traits, a replication and extension of these findings was warranted. A better 

understanding of the basis of these findings was also sought; in particular, while there is 

strong empirical support in the literature for a local processing bias in relation to high 

levels of autistic and autistic-like traits, studies which have investigated how this bias 

links to specific subsets of these traits have yielded more mixed findings. Accordingly, 

Chapters 4 and 5 investigated the preference for local versus global processing in 

relation to the major trait dimensions of both spectra identified in Chapter 3. 

Specifically, Chapter 4 examined four groups of students selected for their extreme 

scores on the ‘Social Difficulties’ and ‘Details/Patterns’ factors of the AQ: (1) Low 

Social Difficulties – Low Details/Patterns, (2) High Social Difficulties – Low 

Details/Patterns, (3) Low Social Difficulties – High Details/Patterns, and (4) High 

Social Difficulties – High Details/Patterns. In two independent samples, only scores on 

the Social Difficulties factor showed a significant relationship with EFT performance, 

with the results providing convincing evidence that the local processing bias typically 

seen in individuals with autism is linked to their social deficits. Chapter 5 then used a 

parallel design, including the use of two samples, to examine the degree of association 
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between the positive and negative traits of schizotypy and performance on the EFT, 

with neither trait set found to relate to performance on this task.  

Since the finding of a greater preference for global processing in relation to 

higher levels of positive schizotypy traits was not replicated in Chapter 5, a second test 

of Crespi and Badcock’s (2008) theory was warranted. Chapter 6 thus assessed the 

validity of the predictions made by these authors in relation to empathizing and 

systemizing. These authors argue that individuals with high levels of autistic-like traits 

should display a cognitive profile of superior mechanistic cognition (which overlaps 

with systemizing) but poorer mentalistic cognition (which overlaps with empathy), 

while individuals with high levels of positive schizotypy traits should display the 

opposite profile of superior mentalistic but reduced mechanistic cognition. Using the 

identical group design as that of Chapter 2, the results of this study offered no support 

for Crespi and Badcock’s theory. 

The final chapter then shifted focus to explore the claim that the social deficits 

associated with the autism spectrum overlap with the negative symptoms of the 

schizophrenia spectrum. Specifically, this study examined whether the social difficulties 

assessed by the AQ and the negative schizotypy traits assessed by the O-LIFE converge 

or diverge in the degree to which they relate to specific aspects of socio-emotional 

functioning. Providing evidence for divergence between these traits, regression analyses 

showed that the social difficulties encountered by autistic-like individuals relate 

uniquely to poor social skills and high levels of social anxiety, while the negative traits 

of schizotypy relate uniquely to high levels of depression and social anhedonia. 

However, evidence for convergence between these traits was also identified, with the 

traits found to share a significant proportion of variance, independent of the socio-

emotional variables examined.  

The current research thus investigated two very different claims in the literature 

on the relationship between the autism and schizophrenia spectra. While the results of 

the first study provided convincing support for the claim that the autism and positive 

schizophrenia spectra are diametrically opposed, the remaining findings contained 

within this thesis were inconsistent with this claim. Nevertheless, the process of 

investigating these authors’ claims has shed further light on the cognitive profiles 

associated with both spectra. The findings that the degree of local processing bias 

displayed by autistic-like individuals were modulated solely by their level of social 

difficulty, and that the empathy deficit identified in these individuals was restricted only 
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to their perceived capacity for cognitive empathy, are particularly significant new 

contributions to the literature. While the results reported in Chapter 7 do not rule out a 

meaningful and specific overlap between autistic-like and schizotypy traits, the results 

of this final study pave a clear path for the development of new screening measures 

which are better able to capture the unique aspects of these traits. 
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PREFACE 

This thesis comprises a collection of studies which were conducted to further explore 

recent claims in the literature of a relationship between autism and schizophrenia. The 

thesis takes the form of a collection of papers, such that all empirical studies are 

presented in a format suitable for publication in peer-reviewed journals. Individuals 

whose assistance was invaluable throughout any stage of the studies are acknowledged 

within each manuscript.  

The thesis contains eight chapters: 

Chapter 1 consists of a general introduction, which provides background information 

on autism and schizophrenia spectra traits, including details on non-clinical variants of 

these traits present in the general population. The chapter then explains the historical 

links between the autism and schizophrenia spectra, as well as the current claims in the 

literature still linking these spectra today. The first of these claims by Crespi and 

Badcock (2008) argues that a large set of traits exhibit diametrically opposite 

phenotypes in autistic-spectrum versus psychotic-spectrum conditions, while the second 

claim relates to the presence of shared features across the two spectra.  

Chapter 2 describes the results of an empirical test of Crespi and Badcock’s (2008) 

theory which investigated their specific claim that autistic-like and positive schizotypy 

traits contrastingly affect preference for local versus global processing (assessed by 

performance on the Embedded Figures Test; EFT). This chapter has been published: 

Russell-Smith, S., Maybery, M., & Bayliss, D. (2010). Are the autism and 

positive schizotypy spectra diametrically opposed in local versus global 

processing? Journal of Autism and Developmental Disorders, 40(8), 968 – 977. 

Chapter 3 takes a broader look at the relationship between autistic-like and schizotypy 

traits, examining the degree of correlation between empirically derived factors of the 

AQ and the O-LIFE. This chapter has been published:    

Russell-Smith, S., Maybery, M., & Bayliss, D. (2011). Relationships between 

autistic-like and schizotypy traits: an analysis using the Autism Spectrum 

Quotient and Oxford-Liverpool Inventory of Feelings and Experiences. 

Personality and Individual Differences, 51(2), 128 – 132. 

 Chapter 4 more closely examines the greater preference for local processing 

previously identified for individuals with higher levels of autistic-like traits. 
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Specifically, this chapter investigated the degree to which the social and non-social 

aspects of autism independently relate to performance on the EFT. This chapter has 

been accepted for publication: 

Russell-Smith, S., Maybery, M., Bayliss, D., & Sng, A. (2012). Support for a 

link between the local processing bias and social deficits in autism: An 

investigation of Embedded Figures Test performance in non-clinical individuals. 

Journal of Autism and Developmental Disorders, 42(11), 2420 – 2430. 

Chapter 5 further explores the extent to which the positive and negative dimensions of 

schizotypy independently relate to processing style preference. As in Chapter 4, this 

investigation was conducted with the EFT. 

Chapter 6 reports a second direct test of Crespi and Badcock’s (2008) theory. This 

study investigated these authors’ specific prediction that autistic and positive 

schizophrenia spectra traits have a contrasting effect on empathizing and systemizing. 

This chapter has recently been published: 

 Russell-Smith, S., Bayliss, D., Maybery, M., & Tomkinson, R. (2012). Are the 

autism and positive schizotypy spectra diametrically opposed in empathizing and 

systemizing? Journal of Autism and Developmental Disorders. Advance online 

publication. doi:10.1007/s10803-012-1614-9. 

Chapter 7 further investigates the strong correlation between the social deficits 

assessed by the AQ and the negative trait dimension of the O-LIFE, in order to 

investigate the degree of convergence and divergence between these sets of difficulties. 

A shortened version of this chapter has been submitted to Personality and Individual 

Differences. 

Chapter 8 consists of a general discussion and conclusions. Methodological limitations 

of the studies and directions for future research are also discussed. 
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CHAPTER 1 

 

 

An introduction to the autism and schizophrenia spectra and the claims that 

bind them 
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Though now considered quite different disorders, historically autism and 

schizophrenia have been tightly intertwined. In fact, the term “autism” was first 

introduced in 1911 by psychiatrist Eugen Bleuler, to describe the pathological self-

directedness and extreme social withdrawal typically seen in schizophrenia (Bleuler, 

1911/1950). The term “early infantile autism” was then adopted by Leo Kanner to 

describe a group of 11 children who exhibited the same pervasive disposition to 

aloneness as that seen in schizophrenia, in the absence of any of the psychotic features 

(Kanner, 1943). While Kanner convincingly argued that these children shared a unique 

set of characteristics, it was not until more than three decades later when Kolvin (1971) 

differentiated the set of symptoms described by Kanner from the symptoms of 

schizophrenia based on age of onset, that Kanner’s work began to receive mainstream 

recognition. Official recognition of autism as a disorder distinct from schizophrenia 

then came in 1980, when it was included as a separate diagnostic category in the third 

edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM; American 

Psychiatric Association, 1980). However, as the concept of autism spectrum disorders 

as well as that of schizophrenia spectrum disorders have evolved, the distinction 

between these disorders has become less clear. In addition, a novel and bold theory by 

Crespi and Badcock (2008), which places autism and psychosis on diametrical ends of a 

cognitive continuum, has sparked new interest in the relationship between these 

disorders.  

Autism Spectrum Disorders 

In the second version of the DSM, released in 1968, the only mention of autism 

was in the context of Schizophrenia, Childhood Type: “the condition may be manifested 

by autistic, atypical and withdrawn behaviour” (American Psychiatric Association, 

1968). However, this all changed with the release of the DSM-III, in which ‘Infantile 

Autism’ was included as a separate diagnostic category. In addition to re-naming the 

disorder ‘Autistic Disorder’ due to controversy surrounding the term ‘infancy’, 

subsequent revisions of the DSM have refined the symptoms required for a diagnosis to 

be made (with the most recent criteria listed in Table 1). Essentially though, since its 

entry into the DSM, a diagnosis of Autistic Disorder (or Infantile Autism) has been 

made based on the presence of a triad of impairments: qualitative impairment in social 

interaction, a delay in the development of communication or marked impairment in the 

ability to initiate and sustain a conversation with others, and restricted repetitive and 

stereotyped patterns of behaviours, interests, and activities. While initially it was 
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required that all symptoms of the disorder be present before 30 months of age, current 

DSM-IV-TR criteria only require that disturbance is present in one of the following 

areas prior to three years of age: (1) social interaction, (2) language as used in social 

communication, or (3) symbolic or imaginative play (American Psychiatric Association, 

2000).  

Table 1 

DSM-IV-TR Diagnostic Criteria for Autistic Disorder 

 

A diagnosis of autistic disorder is made when the following criteria from A, B, and C 

are all met. 

A. A total of six (or more) items from (1), (2), and (3), with at least two from (1), and one 

each from (2) and (3): 

1. Qualitative impairment in social interaction, as manifested by at least two of the 

following:  

a. marked impairment in the use of multiple nonverbal behaviours such as eye-to-eye 

gaze, facial expression, body postures, and gestures to regulate social interaction  

b. failure to develop peer relationships appropriate to developmental level  

c. a lack of spontaneous seeking to share enjoyment, interests, or achievements with 

others (e.g., by a lack of showing, bringing, or pointing out objects of interest)  

d. lack of social or emotional reciprocity  

2. Qualitative impairments in communication as manifested by at least one of the 

following:  

a. delay in, or total lack of, the development of spoken language (not accompanied by 

an attempt to compensate through alternative modes of communication such as 

gesture or mime)  

b. in individuals with adequate speech, marked impairment in the ability to initiate or 

sustain a conversation with others  

c. stereotyped and repetitive use of language or idiosyncratic language  

d. lack of varied, spontaneous make-believe play or social imitative play appropriate 

to developmental level  

3. Restricted, repetitive, and stereotyped patterns of behaviour, interest, and 

activities, as manifested by at least one of the following:  

a. encompassing preoccupation with one or more stereotyped and restricted patterns 

of interest that is abnormal either in intensity or focus  

b. apparently inflexible adherence to specific, nonfunctional routines or rituals  

c. stereotyped and repetitive motor mannerisms (e.g., hand or finger flapping or 

twisting, or complex whole-body movements)  

d. persistent preoccupation with parts of objects  

B. Delays or abnormal functioning in at least one of the following areas, with onset prior to 

age 3 years: (1) social interaction, (2) language as used in social communication, or (3) 

symbolic or imaginative play.  

C. The disturbance is not better accounted for by Rett's Disorder or Childhood 

Disintegrative Disorder.  
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Importantly, when Infantile Autism was added to the DSM-III, it was done so 

under a new heading of ‘Pervasive Developmental Disorders’. While Infantile Autism 

or Autistic Disorder has been a stable entry under this heading since the third revision of 

the DSM, the other disorders listed under the heading have undergone significant 

change with each revision. The current version of the DSM, the DSM-IV-TR, lists five 

pervasive developmental disorders: Autistic Disorder (hereafter referred to as “autism”), 

Asperger’s Disorder, Pervasive Developmental Disorder – Not Otherwise Specified 

(PDD-NOS), Rett’s Disorder, and Childhood Disintegrative Disorder. The first three of 

these disorders are characterized by widespread abnormalities in social interactions and 

communication, and severely restricted interests and highly repetitive behaviour, and 

have come to be known collectively as Autism Spectrum Disorders (ASDs). Of these 

disorders, Asperger’s Disorder is the closest to autism in signs and likely causes, but 

importantly an Asperger’s diagnosis requires that there is no substantial delay in 

language development (although social aspects of language can be disordered). A 

diagnosis of PDD-NOS applies when an individual does not meet the diagnostic criteria 

for autism (or one of the other diagnostic categories), but has similar difficulties in 

social interaction, communication, and/or repetitive behaviours (American Psychiatric 

Association, 2000). 

These autism spectrum diagnoses are typically associated with a set of cognitive 

difficulties, which can be broadly divided into three classes (for a review see Happé & 

Ronald, 2008). The first of these relates to functioning in the area of social cognition, 

with poor theory of mind (ToM) the most prominent deficit in this class. ToM relates to 

the difficulties these individuals encounter in interpreting, and reasoning about, the 

intentions and beliefs of others (see Baron-Cohen, Leslie, & Frith, 1985). Linked to 

poor ToM are problems with joint attention which interfere with the ability of these 

individuals to coordinate attention with others (see Sheinkopf, 2005). The second class 

of cognitive difficulties relate to poor executive functioning, especially deficits in 

planning efficiency and set shifting (Hill, 2004; Ozonoff et al., 2004). The third 

cognitive deficit is that of weak central coherence (WCC), where the tendency to 

integrate information is said to be reduced. This deficit was first proposed by Frith 

(1989) to help explain the propensity of individuals with autism to focus on local 

features of their environments. This latter purported bias is a major focus of the current 

work, and is detailed more fully later in the chapter.  
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Twin and family studies have provided evidence of a strong genetic component 

in the development of ASDs. In fact, across the four initial twin studies of autism, 

concordance was estimated at 60% for monozygotic twins and 0-5% for dizygotic twins 

(Bailey et al., 1995; Folstein & Rutter, 1977; Ritvo, Freeman, Mason-Brothers, Mo, & 

Ritvo, 1985). Recent population-based studies indicate that ASDs occur in 

approximately one in 110 children, with the rate of diagnosis at least three times higher 

in males than females (Baird et al., 2006; Honda, Shimizu, & Rutter, 2005). These 

studies also indicate that the rate at which these disorders are being diagnosed is on the 

rise. While this is likely to be due at least in part to a broadening of the definition of 

ASDs and better detection of the disorders, a true increase in risk cannot be ruled out 

(Hertz-Picciotto & Delwiche, 2009; Rutter, 2005). ASDs are found to persist into 

adulthood (defined as 16 years of age or above) in at least 89% of cases (Cederlund, 

Hagberg, Billstedt, Gillberg, & Gillberg, 2008).  

Schizophrenia Spectrum Disorders 

While details of individuals who displayed behaviours now congruent with a 

diagnosis of schizophrenia had been recorded earlier, it was towards the end of the 19
th

 

century that psychiatrist Emil Kraepelin gave the most enduring description and 

characterisation of the disorder (Kraepelin, 1902). Referring to the disorder instead as 

“dementia praecox” (or “early dementia”), two of Kraepelin’s developments were of 

particular note. Firstly, he combined several symptoms that had previously been viewed 

as reflecting separate and distinct disorders into the one disorder: catatonia (alternating 

immobility and excited agitation), hebephrenia (silly and immature emotionality), and 

paranoia (delusions of grandeur or persecution). Secondly, Kraepelin distinguished 

dementia praecox from manic depressive illness (Bipolar Disorder). He noted that an 

early age of onset and a poor outcome were characteristic of people with dementia 

praecox; in contrast, these patterns were not essential to manic depression. Kraepelin 

also noted the numerous symptoms in people with dementia praecox, including 

hallucinations, delusions, negativism, and stereotyped behaviour.   

The next major figure in the history of schizophrenia was psychiatrist Eugen 

Bleuler (1911/1950), who introduced the term ‘schizophrenia’. The new label was 

significant because it signalled Bleuler’s departure from Kraepelin on what he saw as 

the core problem in the disorder. Schizophrenia, which comes from the combination of 

the Greek words for “split” (skhizein) and “mind” (phren) reflected Bleuler’s belief that 
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underlying all the unusual behaviours associated with this disorder was an associative 

splitting of the basic functions of personality. This concept emphasised the “breaking of 

associative threads,” or the destruction of the forces that connect one function to the 

next. Bleuler described four ‘fundamental’ or essential symptoms of schizophrenia 

which he stated could be observed in every case: ambivalence, autism, disturbance of 

affect, and disturbance of association. He then described a list of ‘accessory’ 

psychological reactions, which are symptoms that are secondary to the ‘fundamental’ 

symptoms and not crucial for a diagnosis of schizophrenia: catatonia, delusions, 

hallucinations and behavioural problems. In the 1950’s, Schneider then introduced the 

concept of “first rank symptoms” which comprised the symptoms he considered to be at 

the core of schizophrenia pathology. These symptoms included audible thoughts, voices 

commenting on the patient’s actions, voices discussing the patient, thought withdrawal, 

thought broadcast, experiences of influences on the body and delusional perception 

(Schneider, 1950). These first-rank symptoms heavily influenced the development of 

the DSM criteria. 

It is notable that Bleuler’s (1911/1950) distinction between fundamental and 

accessory features resembles the present division of positive and negative features of 

schizophrenia. The positive symptoms, which include distortions in thought content 

(delusions) and perception (hallucinations), reflect an excess or distortion of normal 

functions. On the other hand, the negative symptoms reflect a diminution or loss of 

normal functions, and include flattened affect, social withdrawal, and a lack of 

enjoyment from usual sources of pleasure (American Psychiatric Association, 2000). 

Typically the positive symptoms are episodic, with severity fluctuating over time, 

although these symptoms are persistent in 25-40% of patients. Negative symptoms tend 

to be more stable and more pervasive, and few patients ever experience full remission of 

these symptoms between episodes of psychosis (American Psychiatric Association, 

2000). While the positive and negative symptoms in schizophrenia are considered the 

two major categories of symptoms, disorganized thinking is another important feature 

of this disorder. Since a person’s thinking is usually assessed through examination of 

their speech and behaviour, the presence of deficits in these areas is highlighted in 

current diagnostic criteria (as is detailed below). Additionally, there is growing evidence 

that multiple cognitive functions, including speed of information processing, attention, 

memory, and planning ability, are impaired in many individuals with schizophrenia 

(Green, Kern, Braff, & Mintz, 2000; Rund, 1998). Although not required for a diagnosis 
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of schizophrenia, these cognitive impairments tend to persist throughout the course of 

the illness, although their severity is generally found to increase during exacerbation of 

the positive symptoms. 

The current DSM-IV-TR criteria require that, for a diagnosis of schizophrenia, 

two or more of the following symptoms need to be present for a significant portion of a 

one month period (or less if successfully treated): (1) delusions; (2) hallucinations; (3) 

disorganized speech (e.g., frequent derailment or incoherence); (4) grossly disorganized 

or catatonic behaviour; (5) negative symptoms, that is, affective flattening, alogia, or 

avolition. Only one of these symptoms is required if delusions are bizarre or 

hallucinations consist of a voice keeping up a running commentary on the person’s 

behaviour or thoughts, or two or more voices conversing with each other (American 

Psychiatric Association, 2000). These symptoms occur in all populations, with 

prevalence estimates of the disorder in the range of 1.4 to 4.6 per 1000 and incidence 

rates in the range of 0.16-0.42 per 1000. Lifetime risk is estimated at 1% (Jablensky, 

2000). Evidence from a large body of literature suggests that schizophrenia is expressed 

differently in men and women, with women found to express more positive symptoms 

and men more negative symptoms. Additionally, the modal age at onset for men is 

between 18 and 25 years, and for women is between 25 and the mid-30s (American 

Psychiatric Association, 2000).  

As a consequence of the diagnostic criteria and the variable presentations of the 

disorder in males and females, any two people diagnosed with schizophrenia may 

present very differently. In an attempt to capture this variability in the diagnostic label, 

the DSM-IV-TR recognises five subtypes of schizophrenia: Paranoid, Disorganized, 

Catatonic, Undifferentiated and Residual. The diagnosis of a particular subtype is based 

on the clinical picture that resulted in the most recent evaluation or admission to clinical 

care and may therefore change over time. However, alternative subtyping schemes are 

currently being investigated because these five subtypes are said to have limited value 

in clinical and research settings (e.g., prediction of course, treatment response, and 

correlates of illness). The alternative with the most empirical support to date proposes 

that three dimensions of psychopathology (psychotic [or positive], negative, and 

disorganized), may come together in different ways among individuals with 

schizophrenia (American Psychiatric Association, 2000). 
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Additionally, just as autism is part of a spectrum of disorders, schizophrenia is 

considered to be the most severe disorder in a separate spectrum of disorders that share 

several clinical features. According to the DSM-IV-TR (American Psychiatric 

Association, 2000), the “schizophrenia spectrum” comprises the following disorders: 

schizophrenia, schizophreniform disorder, schizoaffective disorder, and schizotypal 

personality disorder (SPD). Individuals who meet the symptom and impaired 

functioning criteria for a diagnosis of schizophrenia, but whose impairment is of less 

than six months duration (or who experience a full remission of symptoms with 

episodes lasting less than six months) meet diagnostic criteria for schizophreniform 

disorder. Individuals who meet the diagnostic criteria for schizophrenia when their 

mood is normal, but who also have significant episodes of depression or mania, meet 

diagnostic criteria for schizoaffective disorder. Individuals with SPD have symptoms 

which closely resemble those in schizophrenia, although the severity of symptoms tends 

to be lower, and its course is less episodic and is marked by less evident or disruptive 

positive symptoms. 

Like autism spectrum disorders, the spectrum of schizophrenia disorders has 

also been linked to a number of cognitive deficits. These include, but are not limited to, 

poor executive functioning (with particular deficits reported in sequencing, 

organization, and flexibility), poor attention and slow processing speed, and memory 

impairment (see Bilder et al., 2000; Gopal & Variend, 2005). In their review of these 

deficits, Gopal and Variend note that it is unclear whether these cognitive deficits are 

specific problems or whether they reflect a more global impairment in these individuals.  

Autism and Schizophrenia Traits Extend Beyond Clinical Samples 

The traditional medical model assumes a categorical view of both autism 

spectrum and schizophrenia spectrum disorders, such that each disorder is either present 

or absent in an individual. However, comparative and genetic studies have led to the 

reconceptualization of these disorders as the extreme points on continua of severity, 

such that the symptoms associated with these disorders should also be present in a 

proportion of individuals from the general population who do not meet the diagnostic 

criteria for the disorder (Bailey, Palferman, Heavey, & Le Couteur, 1998; Chapman, 

Chapman, Kwapil, Eckblad, & Zinser, 1994; Constantino & Todd, 2003, 2005; Kanne, 

Christ & Reiersen, 2009; Mason, Claridge, & Jackson, 1995; Spiker, Lotspeich, 

Dimiceli, Myers & Risch, 2002). Recent literature suggests that studying these 
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individuals may shed further light on the etiology of autism and schizophrenia spectrum 

disorders, as well as circumvent the potential effects of medications and issues with 

insight and motivation, which are present in almost every clinical sample (Bak, 

Drukker, van Os, & Delespaul, 2005; Doyle et al., 1999; Konstantareas & Hewitt, 2001; 

Selten, Wiersma, & van den Bosch, 2000). The evidence for the continuum approach to 

autism and schizophrenia spectra is detailed below. 

Autistic traits in the general population  

Although it is uncommon to find more than one person in a family who meets 

the criteria for a diagnosis of autism (recurrence risk for siblings is estimated around 2 – 

6%; Newschaffer, Fallin, & Lee, 2002), first-degree relatives of individuals with autism 

often demonstrate milder symptoms or traits which are qualitatively similar to those 

seen in the disorder. Thus, siblings and parents of those affected by autism are reported 

to show mild impairments in the three domains used to diagnose the disorder: social 

impairment, limited communication skills, and unusual or repetitive behaviours or 

interests (Bishop et al., 2004; Briskman, Constantino et al., 2006; Happé, & Frith, 2001; 

Pickles et al., 2000). Significantly, there is evidence that these first-degree relatives also 

show the same pattern of cognitive strengths and weaknesses as those seen in autism. 

For instance, first-degree relatives have been reported to show executive function 

deficits (e.g., Hughes, Leboyer, & Bouvard, 1997), weak central coherence (Happé, 

Briskman, & Frith, 2001) and limitations in identifying mental states (e.g., Baron-

Cohen & Hammer, 1997) that are similar to those shown by individuals with autism. 

An extension of the finding of mild levels of autistic traits in first-degree 

relatives of individuals with autism is the argument for a continuum of severity of 

autistic traits in the broader population (Baron-Cohen, Wheelwright, Skinner, Martin, & 

Clubley, 2001c; Frith, 1991), such that individuals can report mild autistic-like traits 

without themselves or their immediate relatives having an ASD. Support for the 

continuum has been obtained using questionnaires such as the Autism Spectrum 

Quotient, the Social Responsiveness Scale, the Broad Autism Phenotype Questionnaire 

and the Childhood Asperger Syndrome Test, which assess preferences and behaviours 

consistent with milder autistic traits. Demonstrated to be both valid and reliable (Baron-

Cohen et al., 2001c; Constantino, Hudziak, & Todd, 2003; Hurley, Losh, Parlier, 

Reznick, & Piven, 2007; Scott, Baron-Cohen, Bolton, & Brayne, 2002; Woodbury-

Smith, Robinson, Wheelwright, & Baron-Cohen, 2005), these self-report measures tap 
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behavioural traits that are approximately normally distributed in the general population 

(Baron-Cohen et al., 2001c) and are substantially heritable (Constantino & Todd, 2003). 

Furthermore, these behavioural traits have been found to share the same underlying 

cognitive substrate in the general population as in the diagnosed disorder (Best, Moffat, 

Power, Owens, & Johnstone, 2008; Grinter, Van Beek, Maybery & Badcock, 2009). 

The measure most commonly used to assess autism spectrum traits in adults 

from the general population is the Autism Spectrum Quotient (AQ; Baron-Cohen et al., 

2001c). The AQ is a 50-item measure, and those who obtain higher scores (maximum 

score of 50 using Baron-Cohen et al.’s 0/1 coding) are more likely to share traits which 

are similar to the features of autism. Illustrating the validity of this instrument, the AQ 

has been shown to discriminate individuals with an ASD from unaffected individuals 

with a score of 32 initially recommended as a cut-off for distinguishing individuals who 

have clinically significant levels of autistic traits (Baron-Cohen et al., 2001c). More 

recent studies have now suggested a lower cut-off score of 26 (Kurita, Koyama, & 

Osada, 2005; Woodbury-Smith et al., 2005). While the AQ was originally designed 

with five subscales to enable functioning in the areas of Social Skills, Attention 

Switching, Attention to Detail, Communication, and Imagination to be separately 

assessed, factor analytic studies conducted on this measure have shown the use of these 

subscales to be questionable at best (e.g., Austin, 2005; Hoekstra, Bartels, Cath, & 

Boomsma, 2008). This being said, these factor analytic studies have so far produced 

inconsistent results. Two studies to date have supported a three-factor solution, where 

the factors are labelled Social Skills, Details/Patterns, and Communication/Mindreading 

(Austin, 2005; Hurst, Mitchell, Kimbrel, & Nelson-Gray, 2007a). Hoekstra et al. (2008), 

meanwhile, found a two-factor model in a Dutch sample, consisting of a Social 

Interaction factor and an Attention to Detail factor, while Stewart and Austin (2009) 

found a four-factor model of Social Skills, Patterns, Understanding Others/ 

Communication, and Imagination. Further investigation of the factor structure of the 

AQ would therefore be a worthwhile undertaking before conducting any research which 

is dependent upon the empirical validity of such factors. 

It is notable though that despite the inconsistent factor solutions obtained for the 

AQ, each of the factor analytic studies conducted on this measure to date has identified 

at least two somewhat independent dimensions. This is consistent with recent reviews 

which have proposed ‘fractionation’ of the autistic triad of impairments. That is, while 

there is evidence for substantial clustering of social deficits, communication 
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impairments, and restricted, repetitive behaviours and interests, recent work has 

questioned the degree to which these deficits are themselves inherently linked or 

associated. Using data from over 3,000 twin pairs aged 7-9 years, Ronald et al. (2006) 

found only modest-to-low correlations between autistic-like behavioural traits across the 

three core areas. Moreover, often relatives show just one or two of the autistic 

symptoms making up the autism triad, suggesting that the symptoms segregate in 

relatives. This pattern of inheritance would suggest that different causal influences 

affect the different autistic behaviours that form the triad (Bolton et al. 1994; Pickles et 

al., 2000). In particular, questions about the inherent link between the social and non-

social (e.g., repetitive behaviours and restricted interests) symptoms of autism have 

been raised (Happé & Ronald, 2008). 

Significantly, fractionation of the triad of impairments has seen a renewed 

interest in theories of autism which have been criticized in the past for not being able to 

adequately account for the entire range of symptoms that make up the autism spectrum. 

One such theory is the WCC hypothesis, which as mentioned previously was originally 

proposed to explain the heightened attention to detail commonly displayed by 

individuals with autism. This theory asserts that the normal drive for coherence is much 

weaker in individuals with autism resulting in an inability to integrate incoming stimuli, 

coupled with an enhanced capacity for processing details (Happé & Frith, 1996, 2006). 

Importantly, the WCC hypothesis provides an explanation for the well-preserved or 

often superior performance displayed by individuals with autism or high levels of 

autistic-like traits (compared to individuals from the general population) on visuospatial 

tasks where resisting the gestalt is of benefit (Bolte, Holtmann, Poustka, Scheurich, & 

Schmidt, 2007; de Jonge, Kemner, van Engleland, 2006; Morgan, Maybery, & Durkin, 

2003; Joliffe & Baron-Cohen, 1997; Pellicano, Maybery, Durkin, & Maley, 2006; Shah 

& Frith, 1983, 1993). One such task is the Embedded Figures Test (EFT; Witkin, 

Oltman, Raskin, & Karp, 1971), which requires participants to find shapes embedded in 

more complex patterns (see Figure 1). 

 

Figure 1. Practice item from the Embedded Figures Test  
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Schizophrenia traits in the general population 

Numerous studies which have examined the prevalence of individual symptoms 

of schizophrenia in the general population lend support for a symptom continuum that 

exists between individuals from the general population and clinical cases of 

schizophrenia. For example, studies have consistently shown that a considerable 

proportion of individuals experience hallucinations and delusions at some point in their 

lives. One such study by Barrett and Etheridge (1992), found that 30-40% of a sample 

of 586 young adult students reported the experience of hearing voices, and almost half 

of these students indicated that the experience occurred at least once a month. 

Additionally, paranoid delusions and delusions of having special powers are reported to 

be prevalent in around 4-8% of the population (Eaton, Romanoski, Anthony, & Nestadt, 

1991). The assumption then is that schizophrenia symptoms, like the symptoms of 

autism, are not restricted to clinical populations, but rather occur on a continuum in the 

population with individuals with schizophrenia at the extreme upper end. 

At the heart of the continuum view of schizophrenia is the construct of 

‘schizotypy’, which refers to a constellation of traits that resemble the symptoms of 

schizophrenia but are identified in individuals from the general population. These traits 

have been shown to be phenomenologically and genetically related to the symptoms of 

schizophrenia, and as such, schizotypy is often referred to as a ‘milder manifestation of 

psychosis’ (Claridge, 1987; Kendler & Hewitt, 1992). Further validating schizotypy as a 

construct, several authors have drawn attention to the striking resemblance between the 

factors present in schizotypy and the subsets of symptoms observed in schizophrenia 

(Mason & Claridge, 2006; Mason et al., 1995; Mason, Linney & Claridge, 2005). 

Specifically, there is growing evidence from factor analytic studies that schizotypy, like 

schizophrenia, comprises a positive dimension (e.g., aberrant perceptions and beliefs), a 

negative dimension (e.g., social withdrawal and flattened affect), and a cognitive 

disorganization dimension.  

A number of scales, including the Schizotypal Personality Questionnaire (SPQ; 

Raine, 1991) and the Oxford-Liverpool Inventory of Feelings and Experiences (O-

LIFE; Mason et al., 1995), have been developed in an attempt to capture the complex 

and multi-dimensional nature of schizotypy in the general population. The SPQ is based 

on the DSM-III-R criteria for SPD, while the O-LIFE is derived from factor-analytic 

studies of non-clinical measures (Mason et al., 1995; Vollema & van den Bosch, 1995). 
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In fact, the items from the O-LIFE are based on the most extensive study of schizotypy 

traits undertaken to date, namely factor analysis of 15 existing psychosis-proneness 

scales in over 1,000 participants (Claridge et al., 1996). To make the instrument 

particularly useable with non-clinical populations, the creators of the O-LIFE 

deliberately focused on trait, rather than symptom features, and avoided the inclusion of 

strong clinically worded items wherever possible.  

As with the construct of schizotypy itself, the O-LIFE is said to comprise a 

positive dimension (Unusual Experiences: O-LIFE:UnEx), a negative dimension 

(Introvertive Anhedonia: O-LIFE:IntAnh), and a cognitive disorganization dimension 

(Cognitive Disorganization: O-LIFE:CogDis). Various studies have confirmed that high 

schizotypy scorers, as identified by these subscales, demonstrate cognitive irregularities 

analogous to those seen in patients with schizophrenia (e.g., Burch, Steel, & Hemsley, 

1998; Goodarzi, Wykes, & Hemsley, 2000; Rawlings & Goldberg, 2001; Tsakanikos & 

Claridge, 2005). However, it is important to note that the O-LIFE was designed to have 

an additional subscale – Impulsive Nonconformity (O-LIFE:ImpNon) – which has been 

the cause of some debate in the literature. Pickering (2004) argued that impulsive non-

conformity is not a true aspect of schizotypy because it does not reflect cognitions or 

behaviours found in schizophrenia. Rather, impulsive non-conformity more resembles 

the impulsive, antisocial, sensation-seeking traits found in certain personality disorders, 

such as borderline, schizoid, or antisocial personality disorders (Pickering, 2004). Also, 

high scores on earlier scales designed to tap impulsive non-conformity do not 

significantly predict increased risk of psychosis (see Chapman, Chapman, & Kwapil, 

1994), and this is the only subscale of the O-LIFE on which patients with schizophrenia 

or their relatives do not tend to obtain high scores (Cochrane, Petch, & Pickering, 

2010). 

Current Theories of a Relationship between Autism and Schizophrenia 

An overlap in the symptomatology of autism and schizophrenia 

Although ASDs are today clearly recognised as being distinct from the disorders 

that make up the schizophrenia spectrum, as our understanding of both spectra has 

increased, new questions about the boundaries which separate them have been raised. In 

fact, after exploring the correlations between the AQ and Schizotypal Personality 

Questionnaire in a student sample, Hurst, Nelson-Gray, Mitchell and Kwapil (2007b) 
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speculated that there is significant overlap between the symptoms of Asperger’s 

Disorder and SPD. The overlap was particularly with reference to the social difficulties 

assessed by the AQ and the negative symptoms of schizotypy, which were found to be 

the most strongly correlated, but some overlap between the communication subscale of 

the AQ and the Disorganized subscale of the SPQ was also reported (Hurst et al., 

2007b; see also Rawlings & Locarnini, 2008; Tordjman, 2008).  

Hurst et al.’s (2007b) claims followed a study by Konstantareas and Hewitt 

(2001) who, in 14 males with autism and 14 males with schizophrenia, investigated the 

degree to which individuals with a diagnosis of autism meet the criteria for 

schizophrenia, and vice versa. Surprisingly, these authors reported that the negative 

symptoms of schizophrenia (e.g., affective flattening and alogia) were present in more 

of the individuals with autism (43%) than in the individuals with schizophrenia (14%). 

While this difference in negative symptoms between the two patient groups did not 

actually reach significance, their finding provides some support for an overlap in the 

social deficits present in autism and schizophrenia.  However, in differentiating these 

disorders, these authors also found that none of the individuals with paranoid 

schizophrenia met the criteria for autism. This being said, five participants with autism 

reportedly showed positive symptoms of schizophrenia, but none displayed 

hallucinations or delusions. Rather, four displayed bizarre behaviour and the fifth 

manifested positive formal thought disorder.  

A similar study was carried out by Wouters and Spek (2011), providing further 

evidence of an overlap between autism and negative schizophrenia traits. These 

researchers compared the scores of 21 patients with autism and 21 patients with 

schizophrenia on the subscales of the AQ and SPQ, reporting no differences in negative 

schizotypy scores between the two groups. Interestingly though, individuals with autism 

were found to score significantly higher (i.e., report more deficits) than their 

schizophrenia counterparts on the Social Skills subscale of the AQ. The individuals with 

autism also scored higher on the Attention Switching and Communication subscales of 

the AQ, but their scores on the Attention to Detail and Imagination subscales did not 

differ from those of the schizophrenia group. Consistent with the notion that positive 

schizotypy traits can distinguish individuals with autism and schizophrenia though, the 

individuals with schizophrenia in the Wouters and Spek study also scored higher on the 

positive schizotypy subscale of the SPQ.  
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The symptom overlap proposed between these disorders has major implications 

for the diagnostic reliability of autism and schizophrenia, because while distinguishing 

schizophrenia from autism when the positive symptoms are present may be 

straightforward, positive symptoms are not exhibited at all by almost a third of patients 

with schizophrenia (Mellor, 1970; Koehler, 1979). The boundary between autism and 

schizophrenia is then even more blurred at the milder points of the spectra where 

positive symptoms are never such a feature (e.g., SPD). Additionally, if the social 

symptoms of autism and schizophrenia really are found to overlap, sharing treatment 

approaches across the fields of autism and schizophrenia may be a worthwhile 

consideration. Alternatively, if research is able to identify clear points of divergence 

between these symptoms, this will allow the specific deficits associated with these 

disorders to be targeted in treatment. More generally, given the proposed overlap 

between these disorders, it is striking that most autism researchers do not mention 

schizophrenia at all, and vice versa. With a greater understanding of how these disorders 

relate, researchers will be better placed to recognize when the influence of autistic or 

schizophrenic traits should be considered.      

Crespi and Badcock’s (2008) ‘imprinted brain theory’ 

Crespi and Badcock’s (2008) theory, referred to as the ‘imprinted brain theory’, 

proposes that a large set of traits exhibit diametrically opposite phenotypes in autistic-

spectrum versus psychotic-spectrum conditions. Described as “perhaps the greatest 

working theory since Freud” (Carey, 2008), this theory is said to build on the ideas of 

Baron-Cohen’s (2002) “extreme male brain theory” of autism, which posits that ASDs 

represent an extreme of the cognitive profile displayed by males from the general 

population. According to Baron-Cohen, when compared to the female brain, the male 

brain is characterised by a superior capacity to systemize coupled with a reduced 

capacity to empathize (where systemizing is defined as the drive to construct systems 

and to derive the underlying rules that govern the behaviour of a system, and 

empathizing is the drive to identify another’s mental state and to respond with an 

appropriate emotion). Much of the evidence for this pattern comes from the tendency for 

males to report higher levels of systemizing on the Systemizing Quotient, but lower 

levels of empathy on the Empathy Quotient (see Baron-Cohen, 2004; Wakabayashi et 

al., 2006). Males are typically also found to outperform females on behavioural 

measures of systemizing including the Mental Rotation Test (Vandenberg & Kuse, 

1978; Peters, 2005), but display inferior skill on empathy tasks such as the Eyes Test, 
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which requires attribution of mental states to others based on photographs of their eye 

regions (Baron-Cohen, Wheelwright, Hill, Raste, & Plumb, 2001a). Since individuals 

with high levels of autistic traits have been shown to display a similar pattern of 

functioning to males when tested on these and other similar measures (Baron-Cohen, 

O’Riordan, Jones, Stone, & Plaisted, 1999; Baron-Cohen, Wheelwright, Scahill, 

Lawson, & Spong, 2001b), Baron-Cohen (2002) has proposed that autism reflects an 

exaggerated male pattern. According to Baron-Cohen (2003), sex differences in 

systemizing and empathizing can be largely attributed to biological processes such as 

those mediated by pre-natal testosterone levels, with autism the result when pre-natal 

testosterone levels are too high. 

Crespi and Badcock’s (2008) ‘imprinted brain theory’ certainly has elements 

which resemble the ‘extreme male brain theory’ of autism, but as will be seen, the two 

theories differ quite substantially in their focus. Crespi and Badcock’s theory is 

grounded in genetics, and in particular in genomic imprinting. Genomic imprinting 

refers to the notion that some genes, especially some of the genes responsible for brain 

development, are not neutral; rather, they have been ‘imprinted’ to be biased towards 

either maternal expression or paternal expression. Genes with maternal expression are 

said to lead to infants who are easier for the mother to handle. Specifically, since these 

genes promote undergrowth, they generally give rise to babies that are smaller at birth, 

less behaviourally demanding, and more attuned to interpreting and understanding the 

mental states of others (i.e., are more ‘mentalistic’). Genes with paternal expression, on 

the other hand, give rise to babies who are generally larger at birth, since these genes 

promote overgrowth, and thus are more robust and resistant to disease. In this sense, 

they favour the father’s genes at no cost to the father himself. The cost, rather, goes to 

the mother as larger babies require more energy to feed and nurture. Additionally, 

father-imprinted babies are more behaviourally demanding, and possess a cognitive style 

less attuned to the mental states of others, but more attuned to understanding and 

manipulating the physical state of the world (i.e., are more ‘mechanistic’). It is important 

to note that Crespi and Badcock allow for the role of non-imprinted genes in the 

neurodevelopmental and physiological processes involved in autistic and psychotic 

spectrum conditions, and thus suggest their hypothesis also be considered in terms of 

causal factors that are distinct from genomic imprinting but may also include maternal-

foetal conflict mediated by non-imprinted genes. 

Crespi and Badcock (2008) propose that there is a cognitive continuum with 
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more “mechanistic” thinking (i.e., a preoccupation with the external physical 

environment) at one end, and more “mentalistic” thinking (i.e., a preoccupation with the 

internal mental environment) at the other (see Figure 2). Where a person falls on this 

continuum is, according to Crespi and Badcock, dictated at least in part by the balance 

of maternally and paternally expressed genes that they receive. Most typically 

developing individuals are said to receive a relatively equal mix of both sets and thus are 

situated somewhere in the middle of the mechanistic-mentalistic continuum. Crespi and 

Badcock theorise that individuals who get an overly unbalanced portion of paternally 

expressed genes run the risk of being overly mechanistic, with the extreme of this being 

autism. In contrast, individuals who receive an overly unbalanced portion of maternally 

expressed genes run the risk of being overly mentalistic, with the extreme of this being 

psychosis.  

While the view that individuals with autism are overly mechanistic is consistent 

with Baron-Cohen’s (2002) ‘extreme male brain’ theory of autism and has some 

previous empirical support in the literature (e.g., Krajmer, Janusikova, Spajdel, & 

Ostatnikova, 2010; Wakabayashi et al., 2006), Crespi and Badcock’s (2008) claim that 

psychosis is associated with excessive mentalizing is a more novel one. Specifically, 

these authors posit that some common symptoms of positive schizophrenia, such as 

delusions of being watched or spied on, result from ‘hyper-mentalism’, or an over-

sensitivity to functions such as gaze-monitoring, intentionality, shared attention, and 

theory of mind in general. Notably, these functions are all said to be deficient in 

individuals with autism, which forms the crux of Crespi and Badcock’s theory.  

 

Figure 2. Mechanistic versus mentalistic cognition (from Crespi & Badcock, 2008) 
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In addition to the proposed opposition between mentalistic and mechanistic 

cognition, Crespi and Badcock (2008) also point to other aspects of cognition that they 

claim to be contrastingly affected by the presence of autistic versus positive 

schizophrenia symptoms, including verbal relative to non-verbal ability, imagination, 

and preference for local (i.e., piecemeal) versus global (i.e., integrative) processing. A 

major focus of the current work is on the latter of these claims, which specifically 

relates to these authors’ prediction that higher levels of autistic traits are associated with 

a preference for local over global processing, while higher levels of positive 

schizophrenia traits are associated with a preference for global over local processing. 

That is, Crespi and Badcock claim that while individuals with autism show a tendency 

to focus on detail or process features in their isolation, individuals with traits of positive 

schizophrenia show a tendency to look at the ‘bigger picture’ or process features as an 

integrated whole. It should be noted that an imbalance towards global processing is not 

unusual; in fact, most people tend to automatically process the global context of 

information, and pay less attention to the details or individual pieces of information 

(Navon, 1977; Fiske & Taylor, 1991). However, Crespi and Badcock (2008) claim that 

this bias towards global processing is exaggerated in individuals with positive 

schizophrenia traits such that there is a deficit in their ability to process details. 

In keeping with the theoretical underpinnings of their wider theory, Crespi and 

Badcock (2008) argue that the contrasting preference for local versus global processing 

in autism and schizophrenia is mediated, at least somewhat, by genomic imprinting. 

Specifically, these authors argue that, resulting at least in part from an imbalance 

towards paternally-expressed genes (which promote overgrowth), brain growth tends to 

be accelerated in individuals with autism. Consequently it is argued that these 

individuals have a small corpus callosum relative to their overall brain size, which leads 

to increased connectivity within neural regions relative to the decreased connectivity 

across regions, a position endorsed by several other researchers (Baron-Cohen & 

Belmonte, 2005; Brock, Brown, Boucher, & Rippon, 2002; Just, Cherkassky, Keller, 

Kana & Minshew, 2007; Lewis & Elman, 2008; White, O’Reilly, & Frith, 2009). This 

pattern of brain connectivity is proposed to result in a processing style which favours 

local over global processing for individuals with autistic traits compared to controls or 

people low on autistic traits (Crespi & Badcock, 2008). In contrasting autism and 

positive schizophrenia, Crespi and Badcock then argue for a large corpus callosum (for 

brain size) in individuals with positive schizophrenia due to slowed brain growth, caused 
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at least in part by an imbalance towards maternally-expressed genes. A larger corpus 

callosum is proposed to lead to decreased connectivity within neural regions relative to 

the increased connectivity across regions, resulting in a processing style which favours 

global over local processing for individuals with high levels of positive schizophrenia 

traits (compared to controls or people low on these traits). 

Importantly, Crespi and Badcock (2008) propose that the diametrically opposed 

nature of autism and schizophrenia is not restricted to these disorders when present at a 

clinical level, but that if individuals along any point of the autism spectrum are 

compared with individuals at an equivalent point on the positive schizophrenia spectrum 

they should exhibit opposite cognitive profiles. In fact, these authors caution that a 

pathological level of autistic or positive schizophrenia traits can disorder behaviour to 

the extent that identifying the underlying effect of these traits can then be difficult. They, 

therefore, suggest that these diametrically opposed profiles may be most apparent when 

individuals from the relatively non-pathological points on the salient cognitive spectra 

are examined; this includes individuals with autistic-like traits and individuals with traits 

of positive schizotypy.   

If the autism and positive schizophrenia spectra are diametrically opposed as 

Crespi and Badcock (2008) suggest, autistic and positive schizophrenia traits would not 

be expected to co-occur in individuals. The finding by Konstantareas and Hewitt (2001) 

that none of the paranoid schizophrenia individuals in their sample met the criteria for 

autism is, therefore, consistent with Crespi and Badcock’s theory. In addition, 

mathematicians, who tend to score highly on autistic traits, have been found to score 

lower than controls on the positive schizotypy dimension (Nettle, 2006).  However, 

from Crespi and Badcock, it would also be reasonable to expect measures that assess 

symptoms or traits on the autism and positive schizophrenia spectra to be negatively 

correlated. It is notable then that studies have failed to find a negative correlation 

between measures of autistic-like and positive schizotypy traits (Hurst et al., 2007b; 

Rawlings, 2008; Rawlings & Locarnini, 2008). While the Rawlings and Locarnini study 

found the two trait dimensions to be independent, the studies by Rawlings and Hurst et 

al. reported them to be positively correlated. The contradictory findings from these 

previous studies indicate further investigation into the relationship between autistic and 

positive schizotypy traits is required, as a negative correlation between the dimensions 

is strongly implicated by Crespi and Badcock’s theory. 
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While Crespi and Badcock’s (2008) claims are still considered controversial and 

more data are needed before their position is accepted by the scientific community as 

more than just an interesting theory, the potential significance of their claims is 

unquestionable. Even if their theory is ultimately rejected, Crespi and Badcock have 

provided a new wave of interest in the relationship between autism and schizophrenia 

which can only serve to further advance the search for what causes these disorders and 

potentially aid in the development of more effective treatment or management 

approaches. Crespi himself, for example, points out that if autism and positive 

schizophrenia are in diametric opposition, then if a drug is found to counteract the 

symptoms of autism or schizophrenia, perhaps a drug with the opposite effect should be 

investigated for the opposing condition (see Jones, 2010). Furthermore, if evidence for 

the diametrical opposition of autism and schizophrenia is found, it would certainly 

suggest that there may be opposite genetic processes involved in the manifestation of 

the two disorders, and would thus reveal important insights into the genetic 

underpinnings of the two disorders. 

Current Research 

Due to claims that autism overlaps with some dimensions of schizophrenia, and 

is diametrically opposed to others, it was felt that a comprehensive study of the 

relationship between these disorders was long-overdue. This thesis thus specifically 

aims to: (1) empirically assess the accuracy of Crespi and Badcock’s (2008) theory, and 

(2) investigate claims in the literature of an overlap between the social deficits linked to 

the autism spectrum and the negative symptoms of the schizophrenia spectrum (Hurst et 

al., 2007b). The current research examined these claims by investigating the relationship 

between autistic-like and schizotypy traits. The decision to investigate these traits was 

in keeping with Crespi and Badcock’s suggestion that their theory is best investigated 

by examining the milder points on the autism and schizophrenia spectra. As mentioned 

previously, studying the disorders at this milder level also avoids issues with medication 

effects and lack of insight which can often complicate the interpretation of research 

findings (Bak et al., 2005; Doyle et al., 1999; Konstantareas & Hewitt, 2001; Selten et 

al., 2000). The six studies contained within this thesis were thus conducted on an 

undergraduate population, with the AQ and O-LIFE used to assess students’ levels of 

autistic-like and schizotypy traits. The studies controlled for the effects of IQ and 

gender as required; this was particularly important in the studies assessing the 
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relationship between autism and schizophrenia at the cognitive level, given that these 

variables are known to impact upon cognitive performance.  

Before proceeding further, it is important to highlight that the current work was 

primarily interested in the viability and significance of Crespi and Badcock’s (2008) 

theory from a psychological perspective. Therefore, while the genomic imprinting 

aspect of these authors’ theory deserves further attention, as does the more biologically-

based evidence Crespi and Badcock present to support their position, these aspects of 

their theory were largely overlooked in the current work. It is hoped that researchers 

with more expertise in these areas can continue to explore the theory from a genetic and 

biological perspective.  

The starting point for the current research was a direct test of Crespi and 

Badcock’s (2008) theory. Specifically, Chapter 2 investigated these authors’ specific 

claim that mild levels of autistic and positive schizophrenia spectra traits contrastingly 

affect preference for local versus global processing. Using the EFT as an indicator of 

preference for local versus global processing, the study was conducted on samples of 

undergraduate students selected to be differentiated either with respect to autistic-like 

traits, as measured by the AQ, or with respect to positive schizotypy traits, as assessed 

by the Unusual Experiences subscale of the O-LIFE. Specifically, two pairs of groups 

were examined: High and Low AQ groups matched on O-LIFE:UnEx scores, and High 

and Low O-LIFE:UnEx groups matched on AQ scores. From Crespi and Badcock’s 

theory, the High AQ group were expected to be faster at detecting the hidden shapes 

than the Low AQ group. In contrast, the High O-LIFE:UnEx group were expected to be 

slower at detecting the hidden shapes than the Low O-LIFE:UE group.  

Chapter 3 then looked at the relationship between autistic-like and schizotypy 

traits at a broader level by examining, in two independent samples of undergraduate 

students, the degree of correlation between the dimensions of the AQ and O-LIFE. With 

regard to Crespi and Badcock’s (2008) theory, it was reasoned that if autistic-like and 

positive schizotypy traits are diametrically opposed, then these sets of traits should be 

negatively correlated. Furthermore, considering the claims in the literature of an overlap 

between the social difficulties encountered by individuals with high levels of autistic-

like traits and those experienced by individuals with high levels of  negative traits of 

schizotypy (Hurst et al., 2007b; Konstantareas & Hewitt, 2001), the dimensions which 

assess for these traits were expected to correlate strongly in a positive direction. It is 
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noted that since previous investigations of the factor structures of the AQ and O-LIFE 

have produced inconsistent results, factor analysis was first employed in this study to 

obtain empirically driven scales for each of the trait dimensions. The factors identified 

in this study were then used in each of the subsequent studies.  

The next two chapters of the thesis took a closer look at the links between 

preference for local versus global processing and levels of autistic-like traits (Chapter 4) 

and schizotypy traits (Chapter 5). Chapter 4 explored whether the stronger preference 

for local processing commonly displayed by individuals with high levels of autistic-like 

traits can be isolated to either the social or non-social features of the autism spectrum. 

To investigate this, the study compared the skill at completing the EFT demonstrated by 

groups of extreme scorers (High versus Low) on the ‘Social Skills’ and 

‘Details/Patterns’ subscales of the AQ. The purpose of this investigation was threefold. 

Firstly, while Crespi and Badcock’s (2008) theory specifies that it is the positive 

symptoms of schizophrenia that are diametrically opposed to the symptoms of autism, 

autism is treated in this theory as a uni-dimensional disorder. Therefore, the finding that 

the local processing bias commonly displayed by High AQ individuals is modulated 

only by specific traits would lead to further clarification of this theory. Additionally, the 

results of this investigation are directly relevant to our understanding of the basis of the 

strong local processing preference displayed by individuals on the upper end of the 

autism spectrum. Further investigation of the link between autistic-like traits and 

processing style is particularly pertinent in light of recent work by Walter, Dassonville, 

and Bochsler (2009) which suggested that the preference for local processing in autism 

is not linked to any symptom of the disorder per se, but rather is linked to the tendency 

for these individuals to systemize. At a more general level, it is hoped that the findings 

of this investigation will be a useful contribution to the literature in terms of building 

upon our current level of understanding of the fractionated nature of the autism 

spectrum. Using a design which paralleled that of Chapter 4, Chapter 5 then examined 

the degree to which the positive and negative dimensions of schizotypy independently 

relate to performance on the EFT. This study was conducted to both verify the results 

obtained in Chapter 2 and to make some headway in reconciling the inconsistent results 

obtained in previous studies. 

The validity of Crespi and Badcock’s (2008) theory was again revisited in 

Chapter 6, a direct test of the predictions these authors make in relation to empathizing 

and systemizing. Specifically, these authors predict that mild autistic traits should be 
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associated with a cognitive profile of reduced empathizing but superior systemizing 

(i.e., lower mentalistic but higher mechanistic cognition), while positive schizotypy 

traits should be associated with the opposite profile of superior empathizing but reduced 

systemizing (i.e., higher mentalistic but lower mechanistic cognition). These predictions 

were tested using a group-based design identical to that implemented in the first test of 

their theory in relation to preference for local versus global processing (Chapter 2), with 

the groups compared on a battery of self-report and behavioural measures of empathy 

and systemizing. 

The reported overlap between the social deficits encountered by individuals at 

the upper end of the autism spectrum and those experienced by individuals with 

elevated negative traits of schizophrenia (Hurst et al., 2007b; Konstantareas & Hewitt, 

2001; Wouters & Spek, 2011) was the focus of Chapter 7. In this final chapter, the 

overlap between these traits was investigated by examining whether the social traits 

assessed by the AQ and the negative schizotypy traits assessed by the O-LIFE overlap 

or are separable in the degree to which they relate to specific aspects of socio-emotional 

functioning (including social anxiety, social skill, and depression). The relationships 

found to be present between these traits and aspects of socio-emotional functioning 

might also be helpful in furthering our understanding of the basis of the social deficits 

associated with autism and schizophrenia spectrum disorders. 

The results from the six studies contained in the thesis are summarised in the 

General Discussion and the implications for Crespi and Badcock’s (2008) theory and 

the claim of overlapping deficits in the autism and schizophrenia spectra are discussed. 

The wider implications of the findings for each of the spectra are also considered. It is 

here that we also review the methodological limitations of the studies and recommend 

suggestions for future work.  
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Preface to Experimental Chapters 

 

There were two types of design used in the studies reported in this thesis. In one design, 

all of the volunteers who completed a set of questionnaires had their data included in the 

central analyses (e.g., factor analyses). Chapters 3 and 7 report studies of this kind. In 

the second type of design, a large group of volunteers was screened using 

questionnaires and then subgroups of them were selected so that the subgroups were 

differentiated on certain trait dimensions but matched on others. Chapters 2, 4, 5 and 6 

report studies of this kind. No volunteer participated in more than one study of the first 

kind or more than one study of the second kind.  However, some volunteers who 

participated in a study of the first kind also participated in a study of the second kind. 

Specifically, the volunteers included in the first set of analyses reported in Chapter 3 

overlapped with the group of volunteers screened in Chapter 2. The second set of 

analyses reported in Chapter 3 was performed on volunteers who overlapped with the 

group screened for the first study in Chapter 4. Additionally, a number of the volunteers 

included in the analyses detailed in Chapter 7 also completed the screening 

questionnaires for the study reported in Chapter 6. 
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Abstract 

 

Crespi and Badcock (2008) proposed that autism and psychosis represent two extremes 

on a cognitive spectrum with normality at its centre. Their specific claim that autistic 

and positive schizophrenia traits contrastingly affect preference for local versus global 

processing was investigated by examining Embedded Figures Test performance in two 

groups of students separated on autistic-like traits but matched on positive schizotypy 

traits, and two groups separated on positive schizotypy traits but matched on autistic-like 

traits (n = 20 per group). Consistent with their theory, higher levels of autistic-like traits 

were associated with faster identification of hidden figures, whereas higher levels of 

positive schizotypy traits were associated with slower identification.  

 

Keywords: autism; schizotypy; local-global processing; visual search; embedded figures 
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Before the establishment of autism and schizophrenia as distinct disorders (see 

Rutter, 1972), Kanner (1949) initially considered autism to be an early manifestation of 

schizophrenia. While it is now generally accepted that the two disorders are distinct 

(American Psychiatric Association, 2000), some researchers have continued to posit that 

the disorders are in some way related (Crespi & Badcock, 2008; Hurst, Nelson-Gray, 

Mitchell, & Kwapil, 2007b; Rawlings & Locarnini, 2008; Tordjman, 2008). We refer 

particularly to Crespi and Badcock (2008), who make the novel claim that the autism 

and positive schizophrenia spectra are diametrically opposed. They argue that 

individuals with autistic traits and individuals with positive symptoms of schizophrenia 

(e.g., magical ideation, unusual perceptual experiences and paranoia) should exhibit 

opposite cognitive profiles. The current investigation focuses specifically on their claim 

that autistic and positive schizophrenia traits contrastingly affect preference for local 

(i.e., piecemeal) versus global (i.e., integrative) processing.  

Crespi and Badcock (2008) argue that while autistic traits are associated with a 

preference for local over global processing, positive schizophrenia traits are associated 

with a preference for global over local processing. That is, these authors claim that 

while individuals with autism show a tendency to focus on detail or process features in 

their isolation, individuals with traits of positive schizophrenia show a tendency to look 

at the ‘bigger picture’ or process features as an integrated whole. Although a preference 

for local processing fits theoretically with the tendency of individuals with autism to 

notice minor features or changes to the environment that are often overlooked by others 

(Hayes, 1987), the link between traits of positive schizophrenia and a preference for 

global processing is less obvious. It is hypothesised though, that a global processing 

style could contribute to the complex delusions and enhanced creativity for individuals 

with positive schizophrenia (Nettle, 2006; Oberman & Pascual-Leone, 2008), as well as 

the tendency of these individuals to make “loose” associations between words and 

between aspects of the environment (Maher, 1983; Spitzer, 1997; Spitzer, Braun, 

Hermle, & Maier, 1993). Importantly, the effect of such loose associations is that one 

thought does not logically relate to the next, and thus these associations may be strongly 

linked to the hallucinations and delusions experienced by individuals with positive 

schizophrenia. However, while there are potential links of local and global processing to 

features of autism and positive schizotypy, the preferred processing styles for 

individuals with autistic and schizophrenic traits are yet to be examined together in the 
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one investigation. Therefore, the current study aims to provide the first complete 

empirical test of Crespi and Badcock’s claim regarding local-global processing.  

The contrasting preferences for local versus global processing are part of a 

broader set of functional differences proposed by Crespi and Badcock (2008) to 

distinguish autism and positive schizophrenia, including differences in mechanistic and 

mentalistic cognition. These functional differences are explained with reference to 

neuroanatomical differences, such as in the rate of brain growth, in the size of certain 

structures (e.g., the corpus collosum and amygdala), and in hemispheric asymmetry. The 

contrasting preferences for local versus global processing are identified with differences 

in brain connectivity in particular (Crespi & Badcock). Reference is made to both 

structural (intrahemispheric and interhemispheric) and functional connectivity.  

Specifically, Crespi and Badcock argue that the preference for local over global 

processing displayed by individuals with autistic traits, compared to controls or 

individuals low on autistic traits, is a result of increased connectivity within neural 

regions relative to decreased connectivity across regions (Courchesne & Pierce, 

2005a,b; Happé & Frith, 2006). Crespi and Badcock then argue that schizophrenia is 

associated with decreased connectivity within neural regions relative to an increased 

connectivity across brain regions (Colger & Serafetinides, 1990; Siekmeier & 

Hoffmann, 2002), leading individuals with traits of positive schizophrenia to favour a 

global (over local) processing style, compared to controls or people low on these traits. 

These differences in brain connectivity for autism and positive schizophrenia are said to 

be mediated, at least in part, by genomic imprinting. 

Importantly though, Crespi and Badcock (2008) suggest that a pathological level 

of autistic or positive schizophrenia traits can disorder behaviour to the extent that 

identifying the underlying effects of these traits can then be difficult. These authors 

therefore recommend that their theory is best evaluated with reference to milder levels 

of traits. In accord with this, the current study draws on the notion that autistic and 

schizophrenic traits are continuously distributed in the population; that is, the notion that 

these traits blend from clinical populations into the general population on a continuum 

from a disordering level of the traits to a total absence of the traits (Constantino & Todd, 

2003, 2005; Spiker, Lotspeich, Dimiceli, Myers & Risch, 2002). Moving along the 

continuum of autistic traits, from individuals diagnosed with autism toward normal 

functioning, are healthy individuals who score highly on measures such as the Autism 

Spectrum Quotient (AQ; Baron-Cohen, Wheelwright, Skinner, Martin, & Clubley, 
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2001), a measure of autistic-like traits in the general population. Similarly, further along 

the continuum from individuals diagnosed with schizophrenia (toward normal 

functioning), are healthy individuals who demonstrate personality traits that reflect a 

latent liability for schizophrenia (Chapman, Chapman, Kwapil, Eckblad, & Zinser, 

1994). This constellation of traits, known as schizotypy, has been shown to be 

phenomenologically and genetically related to schizophrenia, and as such, schizotypy is 

often referred to as a ‘milder’ manifestation of psychosis (Claridge, 1987; Kendler & 

Hewitt, 1992).  Importantly, the three symptom dimensions associated with 

schizophrenia (positive, negative and disorganized) are mirrored in schizotypy (Mason 

& Claridge, 2006).   

A task often used to determine whether an individual has a preference for local 

or global processing is the Embedded Figures Test (EFT; Witkin, Oltman, Raskin & 

Karp, 1971), which requires participants to detect hidden shapes within complex figures. 

It is argued that a local processing style is an advantage for successful completion of the 

EFT, as the test requires one to resist experiencing an integrated visual stimulus or 

gestalt in favor of seeing a composition of single elements (Bolte, Holtmann, Poustka, 

Scheurich, & Schmidt, 2007). While there is conjecture over whether skilled 

performance on this test results from superior local or reduced global processing 

(Almeida, Dickinson, Maybery, Badcock & Badcock, 2010; Bolte et al., 2007; Grinter, 

Maybery, Van Beek, Pellicano, Badcock & Badcock, 2009a; Grinter, Van Beek, 

Maybery, & Badcock, 2009b), it is reasonable to assume that a preference or advantage 

for local processing over global processing would facilitate test performance and vice 

versa. Accordingly, from Crespi and Badcock’s (2008) theory, one would expect that 

relative to individuals with low levels of these traits, individuals with high levels of 

autistic-like traits should perform better on the EFT, while individuals with high levels 

of positive schizotypy traits should perform worse.   

The notion that individuals with autism or high levels of autistic-like traits 

perform better on the EFT is well supported in the literature (Almeida et al., 2010; Bolte 

& Poustka, 2006; Bolte et al., 2007; Grinter et al., 2009a,b; Jolliffe & Baron-Cohen, 

1997; Morgan, Maybery & Durkin, 2003; Pellicano, Gibson, Maybery, Durkin & 

Badcock, 2005; Pellicano, Maybery, Durkin, & Maley, 2006; Shah & Frith, 1983). 

However, not all studies have reported significant EFT differences when comparing 

autism and control samples (Brian & Bryson, 1996; Ozonoff, Pennington & Rogers, 

1991), or groups which differ in levels of autistic-like traits (Kunihira, Senju, Dairoku, 
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Wakabayashi, & Hasegawa, 2006). In addition, none of the studies that have reported 

significant EFT differences have controlled for schizotypy traits, both those on the 

positive dimension that are of relevance to Crespi and Badcock’s (2008) theory, and 

those on other schizotypy dimensions that correlate with autistic traits (as will be 

demonstrated in this study). Accordingly, the relationship between autistic traits and 

performance on the EFT deserves further attention. 

Few studies have looked at EFT performance in individuals with traits of 

positive schizotypy. Furthermore, of the few conducted thus far, none has found a 

significant association between positive schizotypy traits and performance on the EFT 

or on the similar Hidden Figures Test (Schuldberg & London, 1989; Tsakanikos & 

Reed, 2003). Loas (2004), who investigated EFT performance in patients with 

schizophrenia, also failed to find a significant association between the positive 

symptoms and performance on this task. However, Cohler and colleagues (1977) did 

find evidence of poorer EFT performance for individuals with a general diagnosis of 

schizophrenia, relative to controls (Cohler, Grunebaum, Weiss, Gamer, & Gallant, 

1977). While the poorer EFT performance reported by Cohler et al. (1977) cannot 

particularly be attributed to the positive dimension of schizophrenia, Franco and Magaro 

(1977) found inpatients with paranoid schizophrenia to show slower performance on the 

EFT than inpatients with non-paranoid schizophrenia. Further research is therefore 

required to establish whether higher levels of positive schizotypy traits are associated 

with a greater preference for global over local processing, as predicted based on Crespi 

and Badcock’s theory. 

The present study aims to investigate preference for local versus global 

processing in both the autism and positive schizotypy spectra, and thus provide the first 

empirical test of Crespi and Badcock’s (2008) theory. As Crespi and Badcock suggest 

that their theory can be best examined by looking at non-pathological individuals, 

individuals who display high and low levels of positive schizotypy traits, along with 

individuals who display high and low levels of autistic-like traits, should be ideal 

samples for assessing Crespi and Badcock’s theory, and thus have been used in the 

current study. These individuals were selected from a screening process, where the AQ 

was used as a measure of autistic-like traits and the ‘Unusual Experiences’ subscale of 

the Oxford-Liverpool Inventory of Feelings and Experiences (O-LIFE:UE; Mason, 

Linney & Claridge, 2005) was used as a measure of positive schizotypy traits. 

Specifically, this study examined two pairs of groups: High and Low AQ groups and 
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High and Low O-LIFE:UE groups. The AQ groups were matched on positive 

schizotypy traits but were selected to differ substantially in autistic-like traits, while the 

O-LIFE:UE groups were matched on autistic-like traits but were selected to differ 

substantially in positive schizotypy traits. Based on Crespi and Badcock (2008), it was 

predicted that while the High AQ group would be faster to detect embedded figures on 

the EFT than the Low AQ group, the High O-LIFE:UE group would be slower to detect 

the embedded figures than the Low O-LIFE:UE group. 

Since IQ has been found to affect performance on the EFT and other similar tests 

that require participants to detect hidden shapes within complex figures (Grinter et al., 

2009b; McKenna, 1984; Tsakanikos & Reed, 2003), IQ differences across these pairs of 

groups were also examined. The inclusion of a test of participants’ IQ also allowed for 

limited assessment of another of Crespi and Badcock’s (2008) claims - that autism and 

positive schizophrenia are characterized by contrasting patterns of difference in verbal 

and non-verbal ability. Based on this claim it can be argued that, relative to individuals 

with low levels of these traits, individuals with high levels of autistic traits should have 

higher non-verbal relative to verbal ability, whereas individuals with high levels of 

positive schizotypy traits should have lower non-verbal relative to verbal ability. A 

secondary aim of the current study was to provide a preliminary assessment of these 

predictions.     

Method 

Participants 

Participants were selected from a screening process in which 318 undergraduate 

students (237 females, 81 males) completed the AQ and O-LIFE. These students were 

studying psychology as part of a broader degree (e.g., a BSc or BA). The mean age of 

the students was 18.6 years (SD = 3.0 years). A mean score of 15.74 (SD = 5.70) was 

obtained for the AQ and a mean of 3.93 (SD = 2.40) was obtained for the O-LIFE:UE 

subscale, the measure of positive schizotypy traits. These means are similar to those 

reported by the creators of these measures (Baron-Cohen et al., 2001; Mason et al., 

2005). While males scored only very marginally higher than females on the AQ, F(1, 

316) = 3.03, p = .083, p
2 

=.009, in line with previous reports of a greater incidence of 

positive schizotypy traits in females (Mata, Gilvarry, Jones, Lewis, & Murray, 2000; 

Raine, 1992), females in the current sample tended to score higher than males on the 

Unusual Experiences subscale of the O-LIFE, F(1, 316) = 6.30, p = .013, p
2 

= .020. 
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From the 318 students screened, two pairs of groups (i.e. four groups in total) 

were formed, such that each group contained 20 participants. One of these pairs 

consisted of High and Low AQ groups. These groups were selected such that they were 

separated substantially in their AQ scores, F(1, 38) = 335.42, p < .001, p
2 

= .898 

(Cohen’s d = 5.80), but matched as closely as possible on their O-LIFE:UE scores, F(1, 

38) = 1.45, p = .237, p
2 

= .037. The other pair of groups, the High and Low O-LIFE:UE 

groups, were selected such that they were separated in their O-LIFE:UE scores, F(1, 38) 

= 419.16, p < .001, p
2 

= .917 (Cohen’s d = 6.47), but matched as closely as possible on 

their AQ scores, F(1, 38) = 1.92, p = .174, p
2 

= .048. Because there were substantially 

more females than males in the screened sample, it was not possible to have an equal 

number of males and females in each group yet also maintain substantial separation 

between the pairs of groups on either their AQ or O-LIFE:UE scores. Nevertheless, 

while there were more females than males in each group, the gender ratio was matched 

closely across the four groups. Groups were also selected to be closely matched on age. 

Descriptive statistics for the four groups are presented in Table 1. 

Table 1 

Psychometric Characteristics of the High and Low AQ Groups and the High and Low O-

LIFE:UE Groups (n = 20 per group) 

  High AQ group Low AQ group High O-LIFE:UE Low O-LIFE:UE 

Age (in years)              18.10              17.85                  18.25                 17.70 

   SD (in years)  1.29 0.99 1.41 1.17 

Number of females                 15                 13                     15                   15 

AQ     

    Mean              25.20 8.90                  16.65                 14.30 

    SD                3.17 2.40                    6.80 3.39 

    Range             20-33 6-14                    7-28   7-22  

O-LIFE:UE     

    Mean 5.04 4.00  7.41 0.90 

    SD 2.80 2.68  1.35 0.45 

    Range 0 - 9    1 - 10  5-11 0-2 
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Screening Measures  

 The Autism Spectrum Quotient (AQ; Baron-Cohen et al., 2001) is a 50-item 

self-report measure used to assess levels of autistic-like traits in the general population.  

In accordance with Baron-Cohen et al.’s (2001) scoring system, items were scored as 

one for a response in the ‘autistic' direction and zero for a response in the ‘non-autistic' 

direction. 

A brief 33-item version of the Oxford-Liverpool Inventory of Feelings and 

Experiences (O-LIFE; Mason, Linney & Claridge, 2005) was used as a measure of 

schizotypy traits. This measure was designed to assess the presence of these traits in 

healthy individuals (Mason, Claridge & Jackson, 1995). Items are scored one for the 

endorsement of a trait and zero otherwise. The three subscales from Mason et al.’s 

(2005) short-form of the O-LIFE that correspond to the major symptom dimensions 

associated with schizophrenia were used to index distinct facets of schizotypy. The 

positive symptoms of schizotypy were measured using the ‘Unusual Experiences’ (UE) 

subscale, which contains 12 items that relate to perceptual aberrations, hallucinations, 

and magical thinking. The 'Introvertive Anhedonia' (IA) subscale (10 items) taps 

negative schizotypy symptoms, while the 'Cognitive Disorganisation' (CD) subscale (11 

items) reflects the disorganised aspect of schizotypy.   

Experimental Measures 

Form A of the Embedded Figures Test (EFT; Witkin, Oltman, Raskin & Karp, 

1971), which requires participants to detect hidden shapes within complex figures, was 

used to assess participants’ ability to process local information in the context of ignoring 

global information. The measure of performance was the time required to accurately 

locate the embedded figures, averaged across the 12 test items. Participants were given a 

maximum of 180 seconds to locate each shape. If a shape other than the correct shape 

was located, the participant was informed of the error, and asked to continue searching, 

with the timing continuing. If a participant could not locate the target shape within the 

time limit, 180 seconds was recorded as the response time for that trial. This was in 

accord with the procedure set out in the test manual. 

The two-subtest form of the Wechsler Abbreviated Scale of Intelligence (WASI; 

Wechsler, 1999) was also administered. The two-subtest form includes the Vocabulary 

and Matrix Reasoning subtests, which assess verbal and non-verbal ability respectively. 
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In accordance with the test manual, estimates of Verbal IQ (VIQ) and Performance IQ 

(PIQ) were derived by pro-rating (doubling) the T scores.    

Procedure 

The screening was conducted in groups of 20 to 30 students. Participants who 

were recruited for the experimental phase of the experiment were tested individually, 

first on the WASI followed by the EFT. Participants were informed that the study 

related to autism and positive schizotypy only at the end of the experimental session.   

 

Results 

Prior to analysis, the experimental data were screened for univariate outliers 

(scores more than three standard deviations from the corresponding group mean).  No 

outliers were identified for any of the four groups, and all variables were found to be 

sufficiently normal; skew was less than two and kurtosis less than four.   

Comparisons of the High and Low AQ groups  

To test the prediction that higher levels of autistic-like traits are associated with 

better EFT performance, the High and Low AQ groups were compared in terms of their 

mean response time to accurately locate the embedded figures for the EFT. The mean 

response times for the two AQ groups are displayed in Table 2. EFT responses were 

significantly faster for the High AQ group compared to the Low AQ group, F(1, 38) = 

8.61, p = .006, p
2 

= .185.
1
 This is consistent with Crespi and Badcock’s (2008) claim 

and with the results obtained by Grinter et al. (2009a,b).     

 

 

 

                                                           
1 Although ANOVA is generally considered to be relatively robust to violations of 

homogeneity, especially w hen the sample sizes are equal (Ferguson & Takane, 2005; Kao 

& Green, 2008), since Levene’s Test of Equality of Error Variances was violated, the 

Mann-Whitney U Test was also conducted. This test indicated a significant difference in 

EFT performance between the High and Low AQ groups, U = 103.50, z = 2.61, p = .008, r 

= .413. 
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Table 2 

Means and Standard Deviations for the High and Low AQ Groups for the EFT, IQ 

measures and O-LIFE:CD and O-LIFE:IA subscales 

 

High AQ group   Low AQ group 

Mean SD   Mean SD 

EFT (s) 20.34 7.11  31.77 15.91 

Verbal IQ 114.40 14.12  119.20 13.07 

Performance IQ 108.30 12.64  109.10    9.95 

O-LIFE:CD     7.50   3.09      2.98    2.50 

O-LIFE:IA     3.01   1.94        .85     .81 

 

To ensure the difference in EFT performance for the High and Low AQ groups 

was not confounded by differences in general ability, the two groups were also 

compared in terms of IQ. A 2 x 2 mixed design ANOVA (where AQ group was entered 

as a between-subjects factor and IQ domain – Verbal versus Performance - was entered 

as a within-subjects factor) was performed on the IQ scores. While a main effect of IQ 

domain was found, F(1, 38) = 9.49, p = .004, p
2
 = .200, with participants obtaining 

higher VIQ scores (M = 116.30, SD = 13.75) than PIQ scores (M = 108.70, SD = 11.24), 

there was no main effect of AQ group, F(1, 38) = 1.13, p = .294, p
2 

= .029. There was 

also no interaction between AQ group and IQ domain, F(1, 38) = 1.03, p = .317, p
2 

= 

.026. Therefore, it is unlikely that the difference in EFT performance found is a result of 

a difference in IQ between the groups. In addition, the lack of interaction between AQ 

group and IQ domain indicates that the High AQ group did not display greater 

superiority in non-verbal ability relative to verbal ability than the Low AQ group, 

contrary to what would be expected based on Crespi and Badcock’s (2008) position.  

While the AQ groups were balanced on O-LIFE:UE scores (see Table 1), they 

were found to be separated in their O-LIFE:CD scores, F(1, 38) = 25.98, p < .001, p
2
 = 

.406, and in their O-LIFE:IA scores, F(1, 38) = 21.01, p < .001,  p
2
 = .356. The means 

for the High and Low AQ groups on these two O-LIFE subscales are presented in Table 
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2. In each case, the High AQ group endorsed more schizotypy traits than did the Low 

AQ group. However, the time taken to complete the EFT did not correlate significantly 

with scores on either of these two subscales. Therefore, the advantage for the High AQ 

group over the Low AQ group on the EFT is unlikely to be due to the differences in O-

LIFE:CD or O-LIFE:IA traits. 

Comparisons of the High and Low O-LIFE:UE groups   

EFT performance was compared for the Low and High O-LIFE:UE groups to 

test the prediction that the High O-LIFE:UE group would perform worse on this task 

than the Low O-LIFE:UE group. The mean EFT scores for these groups are displayed in 

Table 3. Consistent with Crespi and Badcock’s (2008) prediction, EFT response times 

were significantly longer for the High O-LIFE:UE group compared to the Low O-

LIFE:UE group, F(1, 38) = 10.27, p = .003, p
2
 = .213.

2
 

 

Table 3 

Means and Standard Deviations for the High and Low O-LIFE:UE Groups for the EFT, 

IQ measures and O-LIFE:CD and O-LIFE:IA subscales 

 

   High O-LIFE:UE group   Low O-LIFE:UE group 

Mean SD   Mean SD 

EFT (s)  42.50 34.88   27.27 11.28 

Verbal IQ 115.55 15.08  116.80 14.01 

Performance IQ 102.00 12.84  110.30  8.00 

O-LIFE:CD    6.08   3.03      5.08 2.39 

O-LIFE:IA    1.05   1.36       1.01 1.03 

 

 

                                                           
2
 As the assumption of homogeneity of variance was violated, the Mann-Whitney U Test 

was conducted. A significant difference in EFT performance between the High and Low 

O-LIFE:UE groups was again found, U = 98.00, z = 2.76, p = .005, r = .436. 
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The High and Low O-LIFE:UE groups were then compared in terms of IQ to 

ensure the difference in EFT performance found for these groups was not confounded 

by differences in general ability. As was observed for the AQ groups, a main effect of 

IQ domain was found, F(1, 38) = 11.60, p = .002, p
2
 = .234, with VIQ scores (M = 

116.18, SD = 14.38) higher than PIQ scores (M = 106.15, SD = 11.36) across the two O-

LIFE:UE groups. However, there was no main effect of O-LIFE:UE group on IQ scores, 

F(1, 38) = 2.98, p = .092, p
2
 = .073. There was also no significant interaction between 

O-LIFE:UE group and IQ domain, F(1, 38) = 1.43, p = .239, p
2
 = .036. These results 

again suggest that the EFT difference observed for the O-LIFE groups is not due to a 

difference in IQ. Further, the lack of a significant interaction does not support the 

prediction developed from Crespi and Badcock (2008) that, relative to individuals with 

low levels of positive schizotypy traits, individuals with high levels of positive 

schizotypy traits should display lower non-verbal ability relative to verbal ability. 

However, the pattern of results obtained was in the expected direction; while the Low 

O-LIFE group scored only six IQ points lower for PIQ than VIQ, the High O-LIFE:UE 

group scored 13 points lower for PIQ than VIQ (see Table 3). Thus, while not 

statistically significant, the High O-LIFE:UE group did have somewhat lower non-

verbal ability, relative to verbal ability, than the Low O-LIFE:UE group.
3
 

While the High and Low O-LIFE:UE groups were created such that they were 

matched on autistic-like traits (see Table 1), two further ANOVAs were conducted to 

check that the groups did not differ in terms of their scores on the other scales of the O-

LIFE.  The groups were found to be matched on O-LIFE:CD scores, F(1, 38) = 1.35, p = 

.253, p
2 

= .034, and O-LIFE:IA scores, F(1, 38) = .01, p =.909, p
2 

= .000. The means 

for the High and Low O-LIFE:UE groups on the O-LIFE:CD and O-LIFE:IA subscales 

are presented in Table 3.      

 

 

 

                                                           
3
 Since there was a difference in PIQ (although non-significant) between the O-

LIFE:UE groups, PIQ was entered in an analysis of covariance (ANCOVA) to further 

rule out the possibility that participants with higher levels of positive schizotypy traits 

performed slower on the EFT due to a lower PIQ. The difference in EFT response times 

between the High and Low O-LIFE:UE groups remained significant with this control 

for PIQ, F(1, 38) = 6.03, p = .019, p
2
 = .140. 
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Discussion 

The aim of this study was to test predictions derived from Crespi and Badcock’s 

(2008) claim that autism and positive schizophrenia are associated with contrasting 

preferences for local versus global processing. It was found that individuals with high 

levels of autistic-like traits showed more skilled performance on the EFT than 

individuals with few autistic-like traits, consistent with a preference or advantage for 

local over global processing. In contrast, individuals with high levels of positive 

schizotypy traits showed less skilled performance on the EFT than individuals with low 

levels of these traits, consistent with a preference or advantage for global over local 

processing. Therefore, these results offer support for Crespi and Badcock’s claim that 

autistic and positive schizophrenia traits are diametrically opposed with regard to their 

effect on local versus global processing. As Crespi and Badcock suggest, these 

contrasting outcomes may be the result of an increased connectivity within neural 

regions compared to a decreased connectivity across regions similar to what has been 

observed for individuals with autism (relative to controls), and a decreased connectivity 

within neural regions relative to an increased connectivity across regions similar to what 

has been observed for individuals with positive schizophrenia (Courchesne & Pierce, 

2005a,b; Happé & Frith, 2006; Siekmeier & Hoffman, 2002).  

The contrasting patterns of performance reported for individuals with autism and 

schizophrenia on tasks where attention is divided between local and global levels 

(Bellgrove, Vance, Bradshaw, 2003; Rinehart, Bradshaw, Moss, Brereton, & Tonge, 

2001; White, O’Reilly, & Frith, 2009) are broadly consistent with the current results, 

and suggest a particular interpretation of them. The Rinehart et al. and White et al. 

studies provide evidence that when target stimuli can be present at either local or global 

levels, performance is slowed for individuals with autism relative to controls when the 

target shifts from the local to the global level. Contrasting results have been reported for 

schizophrenia or schizotypal personality disorder in that, relative to controls, there is 

evidence either of slowed performance when targets shift from the global to the local 

level, or of an exaggerated general advantage in processing global targets (Carter, 

Robertson, Nordahl, Chaderjian, & Oshora-Celaya, 1996; Granholm, Cadenhead, 

Shafer, & Filoteo, 2002; Granholm, Perry, Filoteo, & Braff, 1999). Interpretations of 

these results provided by Rinehart et al. and Bellgrove et al. are in terms of “sluggish” 

shifts of the scale of spatial attention, with autism carrying a difficulty in “zooming out” 

from a local to global scale, and schizophrenia carrying a difficulty in “zooming in” 
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from a global to a local scale. Since successful completion of the EFT may involve 

some attentional shifts, it is possible that differences in the ease of making the transition 

to the local level in order to detect the hidden shape could explain the differences in 

EFT performance for the AQ groups and the O-LIFE:UE groups.  

However, findings from other studies indicate that perhaps the atypical 

processing relating to autism is not limited to shifts in spatial attention, with the 

performance of groups of high and low AQ scorers differing on tasks which do not 

require any shifts in attention to be made. For example, high AQ scorers have been 

found to outperform low AQ scorers on a visual search task (Almeida et al., 2010), 

suggesting that autistic traits are associated with an advantage in local processing which 

does not arise from an enhanced ability to “zoom in.” In addition, worse performance on 

the Glass pattern detection and Global Dot Motion tasks found for high AQ scorers, 

relative to low AQ scorers (Grinter et al., 2009a), suggests a limitation at the global 

level of attention for individuals with high levels of autistic traits which is not the result 

of a poorer ability to “zoom out” from a more local level of attention. Together, the 

findings from these two studies suggest that the superior EFT performance displayed by 

higher AQ scorers in the current study is not the result of an enhanced ability to “zoom 

in” from a global to a local scale, or a difficulty in “zooming out” from a local to a 

global scale, but rather a superior capacity to process stimuli at a local level coupled 

with a reduced capacity to process stimuli at a global level.  

With these other studies suggesting several possible processing differences that 

may contribute to the group differences in EFT performance, further research 

investigating particular processes is warranted. For instance, it would be useful to assess 

the performance of groups similar to those used in the present study on a task that 

demands only local processing and another task that demands only global processing. A 

study such as this would provide greater insight into the extent to which each level of 

processing is affected by the presence of autistic and positive schizotypy traits, and thus 

provide a test of the notion that the pattern of results obtained in the current study is the 

result of differences within the local and/or global levels of attention, rather than 

differences in the ease with which individuals are able to shift along the scale of spatial 

attention. In addition, as there is some contention as to whether skilled performance on 

the EFT results from superior local or reduced global processing, future research could 

also consider the inclusion of a task that requires participants to process global 

information while ignoring local information (as a balance to the EFT).  
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Nevertheless, the current study extends on previous findings of superior EFT 

performance for individuals with autistic or autistic-like traits, by showing that this 

association is not confounded by levels of schizotypy traits. The current findings 

therefore allow a stronger link to be drawn between higher levels of autistic traits and 

superior performance on this task, and hence provide additional evidence of a preference 

for local over global processing in individuals with autism. Furthermore, this is the first 

study to have found any association between positive schizotypy traits and performance 

on the EFT (or any other similar measure). This may be because previous studies have 

failed to control for autistic or autistic-like traits while examining the effect of positive 

schizotypy traits on preference for local versus global processing, a confound the 

present study has addressed. However, as schizophrenia has been associated with 

generally slowed processing (Brebion, Smith, Gorman, Maslaspina, Sharif, & Amador, 

2000; Salame, Danion, Peretti, & Cuervo, 1998), it is important to consider the 

possibility that the poorer EFT performance found for those with high (versus low) 

levels of positive schizotypy traits is not specifically related to a preference for global 

over local processing, but rather is the result of generally slowed processing. This being 

said, slowed processing has been more strongly associated with the negative symptoms 

of schizophrenia than with the positive symptoms (Berman, Viegner, Merson, Allen, 

Pappas, & Green, 1997; Braff, 1989; Cadenhead, Geyer, Butler, Perry, Sprock, & Braff, 

1997; Green & Walker, 1984), and so generally slowed processing does not readily 

account for the pattern of results observed in the current study. This is especially the 

case since autistic-like traits have been found to correlate with negative traits of 

schizotypy both in the current study and by Hurst et al. (2007b), yet individuals with 

high levels of autistic-like traits are found to do especially well on the EFT. It should 

also be noted that a general speed of processing advantage for individuals with high 

(versus low) levels of autistic-like traits is unlikely to account for their faster 

performance on the EFT since, to our knowledge, there is no current literature which 

suggests that individuals with higher levels of autistic or autistic-like traits have a 

general speed of processing advantage when compared with controls or individuals with 

low levels of these traits.  In fact, when compared to typically developing children, 

children with autism have commonly been found to perform poorly on measures of 

processing speed (Calhoun & Mayes, 2005; Mayes & Calhoun, 2003, 2004, 2007). 

While some studies have reported a processing speed advantage for individuals with 

autism relative to that expected from their levels of IQ, these findings are more 

consistent with intact speed of processing (i.e., speed of processing equivalent to 
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controls), rather than a speed of processing advantage (Sheuffgen, Happé, Anderson, & 

Frith, 2000; Wallace, Anderson & Happé, 2009). 

In order to assess Crespi and Badcock’s (2008) theory, the current investigation 

considered autistic traits to represent a unitary continuum. However, there is evidence 

that autism may comprise somewhat independent dimensions (Dworzynski, Happé, 

Bolton & Ronald, 2009) and that these dimensions are represented in the AQ (Austin, 

2005; Hurst, Mitchell, Kimbrel, Kwapil & Nelson-Gray, 2007a; Stewart & Austin, 

2009). Further research is required to ascertain precisely which dimensions of autism are 

associated with a preference or superiority in local processing, and to examine any 

relationships between these dimensions and schizotypy dimensions.  

Since the High and Low AQ groups and the High and Low O-LIFE:UE groups 

did not differ in terms of IQ, we can be confident that the group differences identified 

for the EFT were not the result of differing levels of general ability (see also Grinter et 

al., 2009b). However, the fact that the relative difference between Verbal IQ and 

Performance IQ was consistent across individuals with high and low levels of these 

traits contradicts one of Crespi and Badcock’s (2008) other claims. In line with their 

theory that autism and positive schizophrenia are diametrically opposed, Crespi and 

Badcock also argued for contrasting patterns of non-verbal relative to verbal ability for 

autism and positive schizophrenia. While visual inspection of the mean Verbal and 

Performance IQ scores for the O-LIFE:UE groups reveals a trend consistent with what 

would be expected based on Crespi and Badcock’s claim, statistical support for this 

claim was not found. It should be pointed out, however, that the use of a student sample 

may have led to a restriction in the range of IQ scores (particularly with reference to 

VIQ), and so a more powerful test of this aspect of Crespi and Badcock’s theory using 

community-based (and perhaps larger) samples is warranted. Additionally, as the 

Vocabulary and Matrix Reasoning subtests were the sole measures of verbal and non-

verbal ability in the current study, a more extensive battery of verbal and non-verbal 

measures would offer a more complete assessment of this aspect of Crespi and 

Badcock’s theory. 

Concluding Remarks 

This is the first study to examine local versus global processing in the autism and 

positive schizotypy spectra together in the one study, and the first to find an association 

between positive schizotypy traits and EFT performance. The results offer support for 
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the claim of a contrasting preference for local versus global processing in individuals 

with autistic-like and positive schizotypy traits. However, as the autism and positive 

schizotypy spectra did not show opposite patterns with regard to non-verbal relative to 

verbal ability, this study does not offer converging evidence for Crespi and Badcock’s 

(2008) wider claim that autism and positive schizophrenia are diametrically opposed. 

However, as this is the first study to examine the effects of autistic-like and positive 

schizotypy traits on cognition in the one study, more research is required to further 

investigate the validity of Crespi and Badcock’s theory. 
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Abstract 

 

To further investigate claims of a relationship between autism and schizophrenia, the 

current study examined the associations between specific dimensions of autistic-like 

and schizotypy traits. These traits were assessed using the Autism Spectrum Quotient 

and the Oxford-Liverpool Inventory of Feelings and Experiences. After using factor 

analysis to explore the dimensions of autistic-like and schizotypy traits represented in 

these measures in two separate groups of students (N1 = 362, N2 = 639), the 

relationships between these dimensions were examined. While the results are consistent 

with suggestions in the literature of an overlap in the interpersonal deficits associated 

with autism and schizophrenia, they offer little support for Crespi and Badcock’s (2008) 

claim that autism and positive schizophrenia are diametrically opposed disorders. 
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Autism is a disorder characterized by symptoms of impaired social interaction, 

communication deficits, and restricted and repetitive behaviors or interests. 

Schizophrenia symptoms are also organized into three categories: positive (e.g., magical 

ideation, unusual perceptual experiences and paranoia), negative (e.g., flattened affect, 

social withdrawal, and a lack of enjoyment from usual sources of pleasure), and 

disorganized (e.g., incoherent thought processes, speech or behavior).While the 

symptoms of autism are generally considered to be well-defined and distinct from the 

symptoms of schizophrenia, recent work suggesting that specific subsets of these 

symptoms are related has revived historical suggestions of a link between these 

disorders. Importantly, since the symptoms of autism and schizophrenia are found to 

blend from clinical populations into the general population on a continuum spanning 

from a disordering level of the symptoms to a total absence of symptoms (e.g., 

Constantino & Todd, 2003; Mason et al., 1995), the relationships proposed between 

these disorders are said to extend beyond clinical individuals to also be present in 

neurotypical individuals with milder levels of these traits (i.e., autistic-like and 

schizotypy traits). While the current study investigates the full set of relationships 

between dimensions of autistic and schizotypy traits, it focuses primarily on two specific 

claims yet to receive sufficient attention in the literature. 

Autism and schizophrenia are diametrically opposed disorders 

Crespi and Badcock (2008) have controversially suggested that the autism and 

positive schizophrenia spectra are diametrically opposed such that individuals at 

equivalent points on the two spectra display some opposite cognitive, behavioral and 

biological profiles. This is said to be mediated at least in part by genomic imprinting, 

whereby autism is characterized by an imbalance toward the expression of paternal 

genes which promote a general pattern of constrained overgrowth during development 

while schizophrenia is characterized by an imbalance toward maternal genes which 

promote a pattern of undergrowth. While still requiring considerable investigation, 

Crespi and Badcock present a convincing theoretical argument for their theory, and the 

first study to provide a direct test of their claims provided preliminary empirical support 

for their position (Russell-Smith et al., 2010).  

The interpersonal deficits in autism and schizophrenia overlap 

Following their finding of a strong positive correlation between students’ scores 

on the Interpersonal subscale of the Schizotypal Personality Questionnaire and Social 

Skills subscale of the Autism Spectrum Quotient (AQ; Baron-Cohen et al., 2001), Hurst 
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and colleagues (2007b) argued for an overlap between the negative symptoms of 

schizophrenia and the interpersonal deficits in autism (see also Rawlings & Locarnini, 

2008; Spek & Wouters, 2010; Tordjman, 2008). This suggestion not only has 

implications for clinicians and researchers attempting to differentiate these symptoms 

for the purpose of diagnosis or participant selection, but also raises the possibility that 

treatment of these disorders could be advanced by greater sharing of interventions across 

the disorders.  

Current study 

This study examines the correlations between dimensions of the AQ and Oxford-

Liverpool Inventory of Feelings and Experiences (O-LIFE; Mason et al., 2005) in two 

different student samples to further test the viability of the above claims. Specifically, 

we provide a test of the replicability of the correlations between specific dimensions of 

autistic-like and schizotypy traits reported by Hurst et al. (2007b), particularly the strong 

positive correlation these authors identified between the social dimensions. By using a 

different measure of schizotypy traits, the current study examines the generalizability of 

the relationships identified by Hurst et al. Additionally, since it would be reasonable to 

predict from Crespi and Badcock’s (2008) theory that traits on the autism and positive 

schizophrenia spectra are negatively correlated, the methodology of the current study 

allows for further investigation of these authors’ claims. The recruitment of student 

samples for the current study is in accord with Crespi and Badcock’s recommendation 

that their theory be evaluated with reference to individuals on the milder points of the 

autism and positive schizophrenia spectra. 

Existing studies already provide some support for a negative correlation between 

traits or symptoms on the autism and positive schizophrenia spectra. Konstantareas and 

Hewitt (2001) found that none of their sample of individuals with autism reported 

experiencing any hallucinations or delusions. Moreover, mathematicians, who are 

generally found to score highly on autistic-like traits (Baron-Cohen et al., 1998; Baron-

Cohen et al., 2001), are said to report fewer positive schizotypy traits than controls 

(Nettle, 2006). However, Rawlings and Locarnini (2008) found no association between 

total levels of autistic-like traits (assessed using the AQ) and levels of positive 

schizotypy traits (assessed using the ‘Unusual Experiences’ subscale of the O-LIFE) in a 

mixed sample of scientists, mathematicians and professional artists. Meanwhile, Hurst et 
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al. (2007b) found scores on the Cognitive-Perceptual subscale of the SPQ to actually 

correlate positively with total AQ scores.  

These contradictory findings may be attributed, at least in part, to the fact that 

these studies have all considered autism to represent a unitary continuum, rather than 

recognizing the multidimensional nature of the disorder (Dworzynski et al., 2009). This 

being said, while Hurst et al. (2007b) found the dimensions of autistic-like traits 

represented in the AQ to vary in the degree to which they relate to positive schizotypy 

traits, none of these correlations were negative as would be expected from Crespi and 

Badcock (2008). However, as Hurst et al. are the only researchers to date to have 

examined the relationship between positive schizotypy traits and specific dimensions of 

autistic-like traits, further investigation of this relationship is warranted; this is 

especially the case since Hurst et al. used the five theoretically defined AQ subscales 

devised by Baron-Cohen et al. (2001), which have received little empirical support in 

the literature. 

An important difference between the current study and that of Hurst et al. (2007b) 

is, therefore, the use of empirically driven subscales for this study. In fact, disagreement 

in the literature surrounding the factor structure of the AQ necessitates that it is 

examined further in the current study before a set of factors can be used confidently to 

study the relationship between specific subsets of autistic-like and schizotypy traits. To 

briefly summarize the factor structures previously reported for the AQ, the initial factor 

analysis conducted by Austin (2005) found it to comprise only three dimensions: (Poor) 

Social Skills, Details/Patterns, and (Poor) Communication/Mindreading. While other 

researchers have supported these three factors over Baron-Cohen et al.’s theoretical 

subscales (e.g., Hurst et al., 2007a), based on a larger sample, Stewart and Austin (2009) 

have now endorsed a four-factor model for the AQ instead, where the 

Communication/Mindreading factor is split into ‘Understanding Others/Communication’ 

and ‘Imagination’. Hoekstra et al. (2008), on the other hand, have suggested there are 

only two primary AQ factors, Social Interaction and Attention to Detail.  

Additionally, there is some debate about the factor structure of the O-LIFE. In 

keeping with the notion that schizotypy comprises three or four relatively independent 

dimensions (Claridge et al., 1996; Vollema & van den Bosch, 1995), the O-LIFE was 

developed to include three or four subscales (depending on which version is used). 

While three of these subscales parallel the dimensions of schizophrenia (positive, 
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negative and disorganized) and are considered to be stable traits of schizotypy, the factor 

structure of the O-LIFE has not been validated since the development of the original 

scale (Mason, 1995; Mason et al., 1995; Mason et al., 2005). Furthermore, some 

researchers have questioned where the fourth subscale, Impulsive Nonconformity (O-

LIFE:IN), fits within the wider construct of schizotypy and consequently have excluded 

this dimension (Loughland & Williams, 1997). Given the wide use of the O-LIFE, it is 

crucial that this subscale is better understood and a consensus is reached as to whether it 

is a valid component of schizotypy. The factor structure of the O-LIFE is, therefore, also 

tested here.     

While the primary purpose of examining two samples in this investigation is to 

allow for a test of the replicability of the relationships identified between the dimensions 

of autistic-like and schizotypy traits, it also provides an opportunity to test whether 

sample size has contributed to the contradictory factor structures reported to date 

(particularly for the AQ). In accordance with this, a substantially larger sample was used 

for Study 2 (N = 639) compared to Study 1 (N = 362). Another important distinction 

between the studies is that Study 1 includes only the O-LIFE items from Mason et al.’s 

(2005) three subscales that most clearly mirror the dimensions of schizophrenia, while 

Study 2 includes also items from Mason et al.’s O-LIFE:IN subscale. These extra items 

allow for an empirical test of the validity of schizotypy as a four-dimensional construct, 

and also enable a check of the robustness of the three major schizotypy subscales when 

the fourth subscale is added. If support for a fourth dimension is found, the degree to 

which it relates to the other O-LIFE factors, and the AQ factors, can then be examined. 

Study 1 

 Method 

Participants 

Participants were 362 undergraduate students (275 females; mean age = 18.7 

years; SD = 3.2 years) who were studying first-year psychology as part of a broader 

degree (e.g., a BSc or BA).  

Measures  

The AQ (Baron-Cohen et al., 2001) is a 50-item self-report measure used to 

assess mild autistic-like traits in the general population. We used the four-point AQ 

scoring system introduced by Austin (2005).  
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A 33-item version of the O-LIFE (Mason et al., 2005) was used to measure 

schizotypy traits. The questionnaire has a yes/no response format, and items are scored 

dichotomously. Positive symptoms of schizotypy were measured using the ‘Unusual 

Experiences’ (O-LIFE:UE) subscale, which contains 12 items that relate to perceptual 

aberrations, hallucinations, and magical thinking. The 'Introvertive Anhedonia' (O-

LIFE:IA) subscale (10 items) taps negative schizotypy symptoms, while the 'Cognitive 

Disorganisation' (O-LIFE:CD) subscale (11 items) reflects the disorganized aspect of 

schizotypy.   

Procedure and data analysis 

Following institutional ethics approval, students completed the AQ and O-LIFE. 

Computation of Kaiser-Meyer-Olkin test of sampling adequacy and Bartlett’s test of 

sphericity prior to examining the factor structures of these measures indicated adequate 

factorability of each of the correlation matrices. The factor structures of the AQ and O-

LIFE were then examined in SPSS using maximum likelihood extraction and an oblique 

rotation. Decisions on the number of factors to extract for each scale were based on 

consideration of the scree plot and on the interpretability and conceptual separability of 

the factors. Factor scores were calculated by summing scores for items with pattern 

matrix loadings above .30.   

Results 

AQ factor structure 

The scree plot for the AQ suggested the extraction of either three or four factors. 

With eigenvalues of 6.77, 3.63, 2.65 and 2.18, the four-factor solution was found to 

account for 24.58% of the variance. While this is comparable to the variance accounted 

for by the factor solution endorsed by Stewart and Austin (2009), the fourth factor 

extracted accounted for only 2.67% of this variance. Further examination of this fourth 

factor revealed that the items loading on it did not align whatsoever with the items 

which loaded on any of Stewart and Austin’s factors. Moreover, three of the five items 

that loaded strongly on this factor, cross-loaded higher (i.e., above .50) on another 

factor. When these cross-loading items were excluded, the fourth factor had poor 

internal reliability (Cronbach’s alpha = .40). Therefore, the four-factor solution was 

deemed to be a poor fit to the data. 

The three-factor solution accounted for 21.82% of the variance, with eigenvalues 

of 6.77, 3.63, and 2.65. The items contributing strongly to each factor (i.e., loadings 
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above .30) are listed in Appendix A (and at http://www.psy.uwa.edu.au/user/srussell-

smith/Russell-Smith_et_al_appendices.pdf along with subsequent appendices). When 

factor scores based on these and Austin’s (2005) factors were calculated in the current 

data set, and the correlations between them examined, the three factors identified in the 

current study were found to neatly replicate Austin’s:  Factor 1 – Social Skills (r(362) = 

.96, p < .001); Factor 2 - Details/Patterns (r(362) = .91, p < .001); and Factor 3 – 

Communication/Mindreading (r(362) = .80, p < .001). Accordingly, Austin’s labels 

have been borrowed for the three factors identified in the current study. It is particularly 

notable that, in accord with the claim that autistic-like traits are multifaceted and 

comprise somewhat independent dimensions (Dworzynski et al., 2009), the 

Details/Patterns factor showed no association with Social Skills (r(362) = -.02, p > .05), 

and correlated negatively with Communication/Mindreading (r(362) = -.13, p < .001). 

O-LIFE factor structure  

In line with the existing subscales for the version of the O-LIFE used for Study 1 

(Mason et al., 2005), examination of the scree plot suggested the extraction of three 

factors. A three-factor solution accounted for 19.99% of the variance, with eigenvalues 

of 4.34, 2.49, and 2.08. Examining the items that loaded above .30 on the three factors 

(Appendix B) clearly indicates that the factors closely resembled the O-LIFE:UE, O-

LIFE:IA and O-LIFE:CD subscales devised by Mason et al. (2005). The items loading 

on the O-LIFE:CD factor were identical to those included on Mason et al.’s O-LIFE:CD 

subscale, while factor scores for the O-LIFE:UE and O-LIFE:IA factors correlated very 

highly with scores from the corresponding subscales from Mason et al. (r(383) = .92 and 

.90 respectively).  

Relationship between the dimensions identified for the autism and schizotypy spectra 

 Despite the different measure of schizotypy traits used by Hurst et al. (2007b), 

the correlation between total scores on the AQ and O-LIFE revealed a strong positive 

association between autistic-like and schizotypy traits very similar to that reported by 

these authors (see Table A). To further investigate the basis of this relationship, and 

assess Crespi and Badcock (2008) and Hurst et al.’s claims, the correlations between the 

specific dimensions identified for the AQ and O-LIFE were then examined (Table A). 
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Table A 

Correlations between the AQ and O-LIFE Dimensions (and Total Scores) For Study 1 

 
O-LIFE:Total O-LIFE:UE O-LIFE:IA O-LIFE:CD 

AQ:Total .46*** .15*  .51*** .37*** 

AQ:Social skills .42***          .08          .62*** .31*** 

AQ:Details/Patterns        .12*      .24***          .05          .00 

AQ:Comm/Mind        .19**           .00          .09  .29*** 

*** p < .001; ** p < .01; * p < .05  

Note. Comm/Mind = Communication/Mindreading 

 

Extrapolating from Crespi and Badcock’s (2008) claim that autism and positive 

schizophrenia are diametrically opposed disorders, a negative correlation between total 

AQ scores and scores on the O-LIFE:UE factor was predicted. The current results, 

however, indicate a positive correlation between these scores. Interestingly though, this 

positive association appears to be restricted to the Details/Patterns dimension of the 

autism spectrum. Somewhat closer to what would be expected from these authors’ 

theory, scores on the Social Skills and Communication/Mindreading dimensions of the 

AQ showed no association with O-LIFE:UE scores. However, these results still do not 

provide convincing support for Crespi and Badcock’s theory.  

Of all the dimensions identified for the O-LIFE, O-LIFE:IA was found to 

correlate the highest with total AQ scores. As factor scores for O-LIFE:IA were not 

found to correlate with scores on the AQ:Details/Patterns or AQ:Communication/ 

Mindreading factors, the positive correlation between O-LIFE:IA and total AQ scores 

can be largely attributed to the association between negative schizotypy traits and the 

Social Skills dimension of the AQ. The strong positive correlation found between the 

O-LIFE:IA and the AQ:Social Skills dimensions closely resembles that obtained by 

Hurst et al. (2007b), and is consistent with their claim that the social deficits associated 

with the autism and schizotypy spectra overlap. Interestingly, when a maximum 

likelihood extraction was performed on the items from the two social factors (O-

LIFE:IA and AQ:Social Skills), the scree plot clearly suggested the extraction of just 
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one factor, and all the items from both factors loaded above .30 on a single factor. Even 

so, a two-factor solution was also examined. Seven of the 13 AQ:Social Skills items and 

all the O-LIFE:IA items loaded above .30 on the first factor, while six of the AQ:Social 

Skills loaded above .30 to form the second factor. This failure to find separate O-LIFE 

and AQ factors further indicates that there is substantial overlap in the social deficits 

measured by these questionnaires. 

Study 2 

Method 

Participants 

 Participants were 639 undergraduate students (443 females; mean age = 19.1 

years; SD = 3.9 years) drawn from the same source as Study 1.  

Measures, procedure and data analysis 

The only changes from Study 1 were that (1) the short-form of the O-LIFE was 

extended by adding the 10 items from Mason et al.’s (2005) fourth subscale, O-

LIFE:IN, and (2) to broaden the measure of positive and negative schizotypy traits, the 

extra seven O-LIFE:UE items and 10 O-LIFE:IA items used by Rawlings and Locarnini 

(2008) were interleaved into this questionnaire. Factor scores based on Study 1 factors 

were also calculated for Study 2 participants so that correlations between comparable 

factors identified in Study 1 and 2 could be examined. 

Results 

AQ factor structure  

While the scree plot still suggested the extraction of only three factors, the four-

factor solution was found to account for 26.01% of the variance with eigenvalues of 

6.72, 4.24, 2.85 and 2.05. The four factors identified (Appendix C) clearly replicate 

those identified by Stewart and Austin (2009). In fact, the Social Skills, 

Details/Patterns, and Imagination factors identified in the current study each differed by 

just one or two items from Stewart and Austin’s corresponding factors. While five extra 

items loaded on Stewart and Austin’s Understanding Others/Communication factor 

compared to the factor for our analysis, the correlation between the two was high (r 

(639) = .77, p < .001). Furthermore, despite the extraction of an additional AQ factor 

from the larger sample, the Social Skills factors identified in Study 1 and Study 2 
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correlated very strongly (r(639) = .99, p < .001), as did the Details/Patterns factors 

(r(639) = .97, p < .001). The Communication/Mindreading factor from Study 1 

correlated most strongly with the Understanding Others/Communication factor 

identified in Study 2 (r(639) = .86, p < .001). However, none of the AQ factors from 

Study 1 correlated above .30 with the Imagination factor identified in this second study, 

indicating that this factor is largely unaccounted for in the factor structure found in 

Study 1. It is not surprising that the reliability of this fourth factor is below the 

recommended standard for establishing internal reliability, given that Stewart and 

Austin reported a similar reliability for their Imagination factor. 

It is interesting to note that the Details/pattern factor correlated negatively with 

the Understanding Others/Communication and Imagination factors. While these 

negative correlations were not obtained by Stewart and Austin (2009), they are 

consistent with the negative correlation found between Details/Patterns and 

Communication/Mindreading in Study 1. 

O-LIFE factor structure   

Since items from Mason et al.’s (2005) four factors were included in the O-LIFE 

for Study 2, the viability of a four-factor solution was investigated. With eigenvalues of 

7.20, 4.22, 2.70 and 1.79, the four-factor solution (see Appendix D) (accounting for 

21.42% of the variance) appeared viable. Further support for this solution is that the 

fourth factor had adequate reliability and correlated strongly with Mason et al.’s O-

LIFE:ImpNon subscale (r(639) = .73, p < .001),  while the first three factors replicated 

the O-LIFE factors identified in Study 1. Indeed, very strong correlations were found 

for Factor 1 with the O-LIFE:UE factor of Study 1 (r(639) = .86, p < .001), for Factor 2 

with the O-LIFE:IA factor (r(639) = .92, p < .001), and Factor 3 with the O-LIFE:CD 

factor (r(639) = .98, p < .001). These high correlations indicate that the addition of 

Mason et al.’s (2005) O-LIFE:IN items has little effect on the first three factors 

extracted from the O-LIFE.  

Relationship between the dimensions identified for the autism and schizotypy spectra 

As for Study 1, total scores on the AQ and O-LIFE revealed a strong positive 

correlation (Table B). To determine the stability of the correlations between the specific 

dimensions of autistic-like and schizotypy traits identified in Study 1, the correlations 

between the dimensions identified in Study 2 were then examined.  In accord with 
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Study 1, a small but significant positive correlation between total AQ scores and scores 

on the O-LIFE:UE dimensions was found (Table B). When the correlations between the 

O-LIFE:UE dimension and specific AQ dimensions were examined, this positive 

association again appeared to be restricted to the AQ:Details/Patterns factor. However, 

AQ:Imagination scores were found to correlate negatively with traits of positive 

schizotypy. While this correlation is in accord with that expected from Crespi and 

Badcock’s (2008) claim that the autism and positive schizophrenia spectra are 

diametrically opposed, the overall pattern of results in Study 2 offers little support for 

these authors’ claims. 

O-LIFE:IA traits was again found to be the dimension of schizotypy most highly 

associated with autistic-like traits. This can be largely attributed to the strong correlation 

found between negative schizotypy traits and the Social Skills dimension of the AQ. 

Offering further support for an overlap in the social deficits of these two disorders, the 

scree plot obtained when a factor analysis was conducted on the items from the two 

social factors again clearly suggested the extraction of just one factor. Moreover, as in 

Study 1, extracting two factors did not separate the AQ and O-LIFE items, but rather 

just split the AQ items. 

Table B 

Correlations between the Dimensions of Autistic-Like and Schizotypy Traits for Study 2  

 
O-LIFE:Tot O-LIFE:UE O-LIFE:IA O-LIFE: CD O-LIFE:IN 

AQ:Total .51***   .19***  .56***  .38*** .22*** 

AQ:Social skills .47***        .11**  .74***  .29*** .17*** 

AQ:Details/Patterns .30***    .35***         .11**         .11** .21*** 

AQ:Und/Comm      .19***        -.06         .14***  .30***         .07 

AQ:Imagination     -.14**    -.26***         .07         -.06        -.16*** 

*** p < .001; ** p < .01  

Note. Und/Comm = Understanding Others/Communication 
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General Discussion 

Factor Structures of the AQ and O-LIFE 

While the three dimensions identified for the AQ in Study 1 replicate those 

identified by Austin (2005), the four factors identified in Study 2 replicate the factor 

structure for the AQ more recently endorsed by Stewart and Austin (2009). As the size 

of the sample used for Study 1 was similar to that used by Austin (2005), and the 

sample size for Study 2 similar to that used by Stewart and Austin, sample size is the 

most obvious explanation for the different structures obtained both in the present study 

and the two Austin studies. Specifically, it would appear that a large sample is required 

to split the Communication/Mindreading factor into two more specific dimensions: 

Understanding Others/Communication and Imagination. Furthermore, while the factors 

identified bear some resemblance to the original five subscales proposed by Baron-

Cohen et al. (2001), the current results provide further evidence that these subscales are 

not empirically valid (Hurst et al., 2007a). 

With regard to the O-LIFE, Mason et al.’s (2005) three subscales that parallel the 

symptom dimensions of schizophrenia – O-LIFE:UE, O-LIFE:IA and O-LIFE:CD - 

were replicated in both Study 1 and Study 2. Study 2 then provides support for the 

fourth dimension of schizotypy – O-LIFE:IN. While some researchers have questioned 

where O-LIFE:IN fits within the construct of schizotypy, the finding that this dimension 

correlates positively with the major dimensions of schizotypy provides support for the 

inclusion of this dimension. 

Relationships between Dimensions Identified for the Autism and Schizotypy Spectra 

While different factor structures were yielded for the AQ and O-LIFE in our two 

studies, the relationships between the specific factors extracted from these measures 

were essentially consistent across the two data sets, and thus the results converge in 

their level of support for Crespi and Badcock’s (2008) and Hurst et al.’s (2007b) claims. 

The findings in both studies of a strong positive correlation between the social 

dimensions of autistic-like and schizotypy traits, together with the identification of a 

single factor in subsidiary analyses that included all of the social items, provide 

substantial additional support for Hurst et al.’s suggestion of an overlap between the 

interpersonal deficits associated with autism and schizotypy. The replication of these 

authors’ findings was especially important given that they used Baron-Cohen et al.’s 

(2001) five AQ subscales that were constructed on theoretical grounds, but have not 
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been supported empirically here or in previous studies. In addition, as Hurst et al. used 

the SPQ rather than the O-LIFE, the current findings extend the association found by 

Hurst et al. by showing that it can be generalized to other measures. Further 

investigation is nevertheless required to determine the precise basis of the overlap 

between these symptoms.  

The finding that O-LIFE:UE scores correlated positively with total scores on the 

AQ in both samples tested in the current study casts significant doubt over Crespi and 

Badcock’s (2008) claim. Further considering these authors’ claim though, it may be the 

case that the autism and positive schizophrenia spectra are not diametrically opposed to 

the extent these authors suggest, but rather there are just some specific cognitive, 

biological and neurological profiles which are contrastingly affected in individuals with 

autistic versus positive schizophrenia traits. We raise this as a possibility as previous 

studies have reported that certain traits do appear to present oppositely in the two 

spectra (Nettle, 2006; Russell-Smith et al., 2010). Given this, even if autism and 

positive schizophrenia are not contrasting disorders as Crespi and Badcock suggest, 

they may be diametrically opposed with regard to the effect they have on certain aspects 

of cognition or other specific traits.  

Finally, while our previous study (Russell-Smith et al., 2010) was the first to 

consider the presence of schizotypy traits while examining the effect of autistic-like 

traits and vice versa, given the degree to which some of the AQ and O-LIFE dimensions 

were found to correlate, the results from the present study highlight the need for future 

research to take these different dimensions into account.  
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Appendix A 

Pattern Matrix Loadings for the Three-Factor Solution with a Direct Oblimin Rotation for 

the Study-1 Autism Spectrum Quotient Data (N = 362) 

Autism Spectrum Quotient items 
Factors 

1 2 3 

Factor 1.Social Skills (α = .88) 
   

 I find social situations easy*  .80 -.07  .17 

 I am good at social chit-chat*  .77 -.08  .02 

 I enjoy social chit-chat*  .71  .00 -.17 

 I enjoy social occasions*  .71  .09 -.09 

 I find it hard to make new friends  .70  .08  .12 

 I enjoy meeting new people*  .68  .01 -.12 

 I frequently find that I don’t know how to keep a conversation going  .62  .07  .22 

 I prefer to do things with others rather than on my own *  .54  .05 -.33 

 I would rather go to a library than a party  .52  .13 -.10 

 I find myself drawn more strongly to people than to things*  .51 -.02 -.04 

 New situations make me anxious  .48 -.04  .22 

   In a social group, I can easily keep track of several different people’s 

conversations* 
.43 -.25  .32 

 I enjoy doing things spontaneously*  .40 -.03   .02 

Factor 2. Details/Patterns (α = .73) 
   

 I am fascinated by numbers  .03  .62  .10 

 I notice patterns in things all the time  .02  .56 -.13 

 I usually notice car number plates or similar strings of information  .00  .54 -.14 

 I tend to notice details that others do not  .05  .52 -.29 

 I am fascinated by dates -.03  .48  .07 

 I often notice small sounds when others do not  .05  .47 -.13 

 I like to collect information about categories of things (e.g. types of car, 

types of bird, types of train, types of plant, etc.) 
 .01  .36 -.09 

Factor 3. Communication/Mindreading  (α = .62) 
   

 I find it difficult to work out people’s intentions  .11 -.04  .56 

 I find it easy to “read between the lines” when someone is talking to me*  .08 -.11  .53 

 I know how to tell if someone listening to me is getting bored*  .13  .08  .42 

 I find it easy to work out what someone is thinking or feeling just by 

looking at their face* 
 .18 -.09  .39 

 I am often the last to understand the point of a joke -.06 -.03  .38 

 When I’m reading a story, I find it difficult to work out the characters’ 

intentions 
-.07 .07 .36 

 People often tell me I keep going on and on about the same thing -.09 .24 .32 

 I am a good diplomat* .19     -.07 .30 

Note. * = Reverse-keyed item. All items with factor pattern matrix loadings above .30 

are bolded. 
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Appendix B 

Item Loadings for the Three-Factor Solution with an Oblique Rotation for the Study-1 Oxford-

Liverpool Inventory of Feelings and Experiences (O-LIFE) Data  

O-LIFE items 
Factors 

1 2 3 

Factor 1. Cognitive Disorganization  (α = .76)    

 Are you easily distracted from work by daydreams?          .58 -.05 -.06 

 Are you easily distracted when you read or talk to someone?  .57 -.03  .02 

 Is it hard for you to make decisions?  .50 -.18  .03 

 Do you find it difficult to keep interested in the same thing for a 

long time?     
 .48  .02 -.05 

 Are you easily confused if too much happens at the same time?  .47 -.05 -.08 

 Do you frequently have difficulty in starting to do things?  .46  .17 -.03 

 Do you often have difficulties in controlling your thoughts?  .45  .14  .16 

 Are you a person whose mood goes up and down easily?  .41  .10  .11 

 Do you ever feel that your speech is difficult to understand because 

the words are all mixed up and don’t make sense? 
 .40 -.01  .22 

 Do you dread going into a room by yourself where other people    

have already gathered and are talking?             
 .38  .22 -.01 

 When in a crowded room, do you often have difficulty in      

following a conversation? 
 .37  .11  .01 

Factor 2. Introvertive Anhedonia (α = .67)    

 Do you like mixing with people?*    .09 .55 -.05 

 Do you prefer watching television to going out with other people?   .04 .54 -.01 

 Do you feel very close to your friends?*   .02 .50  .08 

 Are you much too independent to really get involved with other 

people? 
-.06 .48  .17 

 Are there very few things that you have ever enjoyed doing?  .02 .47  .13 

 Has dancing or the idea of it always seemed dull to you? -.03 .43 -.02 

 Have you often felt uncomfortable when your friends touch you? .21 .33 .17 

Factor 3.  Unusual Experiences (α = .64)    

 Do you ever have a sense of vague danger or sudden dread for  

reasons that you do not understand? 
 .17 -.03 .55 

 Have you sometimes sensed an evil presence around you, even  

though you could not see it? 
 .00 -.05 .47 

 Are your thoughts sometimes so strong that you can almost hear 

them? 
 .08 .02 .45 

 Does a passing thought ever seem so real it frightens you?  .04 -.02 .45 

 When you look in the mirror does your face sometimes seem quite 

different from usual? 
 .08 .08 .42 

 Have you ever thought that you had special, almost magical 

powers? 
-.02 .02 .38 

 Do ideas and insights come to you so fast that you cannot express 

them all? 
.09 .06 .30 

Note. * = reverse-keyed item. All items with factor pattern matrix loadings above .30 are bolded. 
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Appendix C 

Item Loadings for the Four-Factor Solution with a Direct Oblimin Rotation of the Study-

2 Autism Spectrum Quotient Data (N = 639) 

Autism Spectrum Quotient Items 
Factors 

1 2 3 4 

Factor 1. Social Skills (α = .88) 
    

 I am good at social chit-chat*  .81 -.05  .05  .06 

 I enjoy social chit-chat*  .77 -.05 -.12 -.02 

 I find social situations easy*  .75 -.06  .13  .03 

 I enjoy meeting new people*  .72 -.03  .01  .09 

 I enjoy social occasions*  .72  .06 -.01  .04 

 I find it hard to make new friends  .66 -.03  .09  .08 

 I frequently find that I don’t know how to keep a 

conversation going 
 .59 -.03  .16 -.02 

 I would rather go to a library than a party  .50  .18 -.04 -.08 

 I find myself drawn more strongly to people than to things*  .49  .01  .06 .05 

 New situations make me anxious  .49 -.02  .12  .09 

 I prefer to do things with others rather than on my own *  .42  .02 -.16 -.07 

 I enjoy doing things spontaneously*  .36  .06  .11  .23 

Factor 2. Details/Patterns (α = .75)     

 I am fascinated by numbers -.01  .60  .10  .01 

 I am fascinated by dates -.02  .60  .13 -.12 

 I usually notice car number plates or similar strings of 

information 
 .03  .55 -.18 -.01 

 I notice patterns in things all the time  .12  .54 -.11 -.11 

 I tend to notice details that others do not -.01  .51 -.34 -.05 

 I like to collect information about categories of things (e.g. 

types of car, types of bird, types of train, types of plant, etc.). 
 .12  .42  .04 -.08 

 I often notice small sounds when others do not  .10  .41 -.14 -.15 

 I am not very good at remembering phone numbers* -.08  .39  .17  .19 

 I tend to have very strong interests which I get upset about if 

I can’t pursue 
 .06  .36  .11 -.12 

Factor 3. Understanding Others/Communication (α = .60)     

 I find it difficult to work out people’s intentions -.04 -.03  .60  .04 

 I find it easy to work out what someone is thinking or feeling 

just by looking at their face* 
 .02 -.13  .52  .04 

 I find it easy to “read between the lines” when someone is 

talking to me* 
-.04 -.04  .49  .19 

 When I’m reading a story, I find it difficult to work out the 

characters’ intentions 
-.02  .09  .39  .18 

 I don’t usually notice small changes in a situation, or a 

person’s appearance* 
-.09  .13 -.38  .13 

 I find it easy to do more than one thing at once*  .12 -.10  .36 -.03 

 If there is an interruption, I can switch back to what I was 

doing very quickly* 
 .13 -.06  .35 -.01 

 
I know how to tell if someone listening to me is getting 

bored* 
.08 .01  .35  .04 
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Appendix C (continued) 

Autism Spectrum Quotient Items 
Factors 

1 2 3 4 

 
In a social group, I can easily keep track of several different 

people’s conversations* 
.27 -.26  .35 -.03 

 I am often the last to understand the point of a joke -.10 .04  .34  .07 

Factor 4. Imagination (α = .52)     
 When I’m reading a story, I can easily imagine what the 

characters might look like* 
-.04 -.03  .14  .53 

 If I try to imagine something, I find it very easy to create a 

picture in my mind* 
-.09 -.13  .17  .45 

 I find making up stories easy* .08 -.15  .04  .45 

 When I was young, I used to enjoy playing games involving 

pretending with other children* 
.12 -.04 -.01 .37 

 I find it very easy to play games with children that involve 

pretending* 
.19 -.11  .05  .36 

 I don’t particularly enjoy reading fiction -.04 .08  .09  .33 

 I frequently get so absorbed in one thing that I lose sight of 

other things 
.17 .20  .15 -.32 

Note. * = reverse-keyed item. All items with factor pattern matrix loadings above .30 are bolded. 
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Appendix D 

Item Loadings for the Four-Factor Solution with a Direct Oblimin Rotation of the Oxford-

Liverpool Inventory of Feelings and Experiences (O-LIFE) Study-2 Data (N = 639) 

O-LIFE items 
Factors 

1 2 3 4 

Factor 1. Unusual Experiences (α = .78) 
    

 Have you ever thought that you had special, almost magical 

powers? 
 .52  .00  .01  .06 

 Can some people make you aware of them just by thinking  

about you? 
 .52 -.06  .03 .09 

 Have you ever felt that you might cause something to happen just 

by thinking about it? 
 .52 -.04  .00  .01 

 Have you sometimes sensed an evil presence around you, even 

though you could not see it? 
 .51  .06  .20 -.10 

 Do you think that you could learn to read other’s minds if you 

wanted to? 
 .48  .07  .02 .07 

 Are your thoughts sometimes so strong that you can almost hear 

them? 
 .47 .11 -.07 -.13 

 Have you ever wondered whether the spirits of the dead can    

influence the living? 
 .43 -.12 -.05  .09 

 Is your hearing sometimes so sensitive that ordinary sounds 

become uncomfortable? 
 .39  .08  .00 -.06 

 Have you ever felt as though your body did not exist?  .38  .05 -.04 -.08 

 Does a passing thought ever seem so real it frightens you?  .37 -.04 -.17 -.11 

 Do you feel that your accidents are caused by mysterious forces?  .37 -.02 -.10  .01 

 Do you ever feel your thoughts don’t belong to you?  .35  .05 -.15 -.13 

 Do you ever have a vague sense of danger or sudden dread for 

reasons that you do not understand? 
 .35  .06 -.11 -.21 

 Do people in daydreams seem so true to life that you sometimes 

think they are? 
 .35 -.04 -.23  .09 

 On occasions have you seen a person’s face in front of you when 

no one was in fact there? 
 .33 -.04  .08  .01 

Factor 2. Introvertive Anhedonia (α = .80) 
    

 Do you like going out a lot?*  .11  .66  .03 -.01 

 Do you like mixing with people?*  -.02  .62  .02 -.11 

 Do you have many friends?*  .01  .56 -.05 -.02 

 Do you prefer watching television to going out with other people? .11 .56 -.07 .08 

 Are you rather lively?* -.06  .51 -.03 -.08 

 Do you feel very close to your friends?*  .07  .48 -.11 -.08 

 Can just being with friends make you feel really good?*  .08  .46 -.01 -.01 

 Is it fun to sing with other people?* -.12  .42  .07 -.21 

 Have you often felt uncomfortable when your friends touch you? .06 .39 -.03 -.20 

 Are you much too independent to really get involved with other 

people? 

 .08  .39 -.11 -.09 

 Do people who try to get to know you better usually give up after 

a little while? 

 .14  .38 -.11 -.07 

 Has dancing, or the idea of it, always seemed dull to you? -.01  .34  .06 -.05 

 Are there very few things that you have ever enjoyed doing?  .09  .33 -.20  .07 

 Do you love having your back massaged?* -.02  .31 -.01 .10 
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Appendix D (continued)   

O-LIFE items 
 Factors 

 1     2   3   4 

Factor 3.  Cognitive Disorganization (α = .72)   
    

 Are you easily distracted when you read or talk to someone? -.01  .03 -.60 -.02 

 Do you find it difficult to keep interested in the same thing for a 

long time?     
-.11  .02 -.51  .00 

 Is it hard for you to make decisions? -.06  .05 -.49  .00 

 Are you easily confused if too much happens at the same time? .03 .08 -.48 .08 

 Do you often have difficulties in controlling your thoughts?  .21  .03 -.45 -.12 

 Do you frequently have difficulty in starting to do things?  .03  .05 -.44 -.04 

 Are you easily distracted from work by daydreams?          .03 -.04 -.43 -.01 

 Do you ever feel that your speech is difficult to understand 

because the words are all mixed up and don’t make sense? 
 .20  .11 -.35 -.03 

 Do you dread going into a room by yourself where other people 

have already gathered and talking? 
-.08  .29 -.32 -.04 

 Are you a person whose mood goes up and down easily?  .16  .05 -.31 -.23 

 When in a crowded room, do you often have difficulty in 

following conversation?       
-.01 .22 -.31 -.02 

 Do you often feel like doing the opposite of what other people 

suggest even though you know they are right? 
.09 -.09 -.31 -.18 

Factor 4. Impulsive Nonconformity (α = .68)     

 Do you ever have the urge to break or smash things? .05 -.07 -.08 -.68 

 Do you at times have an urge to do something harmful or 

shocking?    
.08 .04 -.06 -.64 

 Have you ever had the urge to injure yourself? .15 .15 -.09 -.37 

Note. * = reverse-keyed item. All items with factor pattern matrix loadings above .30 are bolded. 
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Foreword to Chapters 4 and 5 

 

In Chapter 2, higher levels of autistic-like traits were linked to faster performance on the 

Embedded Figures Test, while positive schizotypy traits were linked to slower 

performance on this task. The results thus indicated that these trait sets are diametrically 

opposed in their relationship with preference for local versus global processing, 

providing initial support for Crespi and Badcock’s (2008) theory. While the association 

identified between autism spectrum traits and preference for local processing has been 

reported fairly consistently in the literature, the specific basis of this processing style is 

still unclear. Chapter 4 thus further investigates the basis of this processing style by 

examining the degree to which it relates to specific subsets of autistic-like traits (i.e., the 

social versus non-social traits). In Chapter 5, the focus is shifted to examine visual 

processing style in relation to the positive and negative traits of schizotypy. Such an 

investigation is required, since, although previous studies have reported these two sets 

of traits to relate differently to visual processing style, the specific patterns of 

relationships identified across these studies have varied substantially. Furthermore, 

since the study reported in Chapter 2 was the first to examine the effect of positive 

schizotypy traits on EFT performance, our finding that individuals with higher levels of 

these traits perform more poorly on this task requires replication. 
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CHAPTER 4 

 

 

Support for a Link Between the Local Processing Bias and Social Deficits in 

Autism: An Investigation of Embedded Figures Test Performance in Non-

Clinical Individuals 

 

 

Suzanna Russell-Smith, Murray Maybery, Donna Bayliss, and Adelln Sng 
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Abstract 

 

The aim of this investigation was to explore the degree to which specific subsets of 

autistic-like traits relate to performance on the Embedded Figures Test (Witkin, Oltman, 

Raskin & Karp, 1971). In the first group-based investigation with this focus, students 

were selected for their extreme scores (either high or low) on each of the ‘Social Skills’ 

and ‘Details/Patterns’ factors of the Autism Spectrum Quotient (Baron-Cohen, 

Wheelwright, Skinner, Martin, & Clubley, 2001). The resulting 2x2 factorial design 

permitted examination of the degree to which the social and non-social autistic-like 

traits separately relate to EFT performance. Surprisingly, in two studies, superior EFT 

performance was found to relate only to greater social difficulty, suggesting that the 

local processing bias in autism may be linked specifically to the social deficits.  

 

Keywords: autism; local-global processing; embedded figures; social deficits; attention-to-

detail  
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The ability of individuals with autism spectrum disorders (ASDs) to quickly spot 

a misaligned book in a bookcase or skilfully detect the hidden shapes in the Embedded 

Figures Test (EFT), has been well explained in terms of a bias these individuals display 

for processing local information (see Bolte, Holtmann, Poustka, Scheurich, & Schmidt, 

2007). Early accounts of weak central coherence (WCC) theory, which explained this 

local processing bias in terms of a deficit in processing information in context, due 

either to a deficit in global processing or a particular strength in local processing (Happé 

& Frith, 1996; 2006), argued that WCC could account for the whole range of symptoms 

in autism. However, as is detailed below, studies that have since examined specific 

subsets of autistic traits in relation to processing style have reported mixed findings. 

Therefore, a clear understanding of which symptoms of autism are actually associated 

with the commonly reported preference for local processing in ASD individuals is still 

lacking. Accordingly, the current study aims to further investigate the basis of the local 

processing bias in autism by exploring how particular subsets of autism symptoms relate 

to superior performance on the EFT. This task has been used extensively in previous 

research to assess processing style preference, with previous findings suggesting that 

superior performance on this task can result from enhanced local processing (Almeida, 

Dickinson, Maybery, Badcock, & Badcock, 2010a, 2010b) and/or impaired global 

processing (Grinter et al., 2009a; Grinter, Maybery, & Badcock, 2010). 

Importantly, recent findings suggest that while the symptoms associated with 

autism may cluster in individuals, they form largely independent domains, as evidenced 

by only a modest genetic overlap between the social and non-social symptoms of autism 

(Dworzynski, Happé, Bolton, & Ronald, 2009). Thus it is quite plausible that the social 

and non-social aspects of autism do not uniformly relate to performance on the EFT, or 

to a local processing bias more generally. However, since the diagnostic criteria for 

autism requires individuals to display social deficits, impairments in communication, 

and restricted interests and repetitive behaviours (American Psychiatric Association, 

2000), separating the relationship between a local processing bias and different facets of 

the disorder in autism samples is difficult. Therefore, the current study instead draws on 

the well-supported notion that traits which closely resemble the symptoms of autism, 

referred to as ‘autistic-like’ traits, are continuously and normally distributed in the 

general population (e.g., Best et al., 2008; Bishop et al., 2004; Constantino & Todd, 

2005; Skuse et al., 2009). Levels of such traits within individuals have been quantified 

by questionnaires like the Autism Spectrum Quotient (AQ; Baron-Cohen et al., 2001), 
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which is a commonly used and reliable measure of self-reported autistic-like traits 

within experimental and individual differences research. As well as displaying 

behavioural characteristics resembling those in autism, typical individuals who score 

highly on the AQ have been found to share the cognitive profile characteristic of 

individuals with a diagnosis of autism, including the display of superior performance on 

the EFT (Almeida et al., 2010a, 2010b; Baron-Cohen & Hammer, 1997; Bolte & 

Poustka, 2006; Grinter, et al., 2009a; Grinter, Van Beek, Maybery, & Badcock, 2009b; 

Happé, Briskman, & Frith, 2001; Russell-Smith, Maybery, & Bayliss, 2010).  

In accord with the notion that the autism spectrum consists of independent 

behavioural domains, investigations of the factor structure of the AQ have also found 

this measure to comprise largely independent factors (Austin, 2005; Hoekstra, Bartels, 

Cath, & Boomsma, 2008; Hurst, Mitchell, Kimbrel, Kwapil & Nelson-Gray, 2007a; 

Russell-Smith, Maybery, & Bayliss, 2011; Stewart & Austin, 2009). While the factor 

structures reported have varied somewhat, two factors have been consistently replicated 

across studies. The first of these factors relates to social deficits. This factor has tended 

to be named “Social Skills” in keeping with Baron-Cohen et al.’s (2001) original 

subscale. However, because higher scores on this factor indicate greater social deficits, 

to prevent confusion this factor will be referred to as “Social Difficulties” in the current 

study. The other factor which has been consistently replicated across studies relates to 

the non-social aspects of autism, tapping into attention to detail, preoccupation with 

numbers and dates, and restricted interests/repetitive behaviours. Higher scores on this 

factor represent a greater presence of these behaviours, and thus a higher level of 

autistic-like traits. We label this factor Details/Patterns. 

In view of this, comparing the EFT performance for non-clinical individuals 

who score high versus low on these two AQ factors provides a simple method for 

separating the association of the social and non-social symptoms of autism with 

processing style. Specifically, this study examines four groups of students selected for 

their extreme scores on the two factors: (1) Low Social Difficulties - Low 

Details/Patterns, (2) High Social Difficulties - Low Details/Patterns, (3) Low Social 

Difficulties - High Details/Patterns, and (4) High Social Difficulties - High 

Details/Patterns. If the local processing bias is linked to the social deficits that these 

individuals report, then individuals with higher scores on the Social Difficulties factor 

of the AQ would be expected to perform better on the EFT compared to individuals 

with lower scores on this factor. Additionally, or alternatively, if the local processing 
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bias is linked to the non-social symptoms or traits on the autism spectrum, then 

individuals with higher scores on the Details/Patterns factor of the AQ should perform 

better on the EFT compared to those with lower scores on this factor.  

Existing studies provide mixed support for these hypotheses. Of particular note, 

Walter, Dassonville, and Bochsler (2009), the only authors to previously investigate how 

subsets of autistic-like traits represented in the AQ relate to processing style, have 

suggested that the preference for local processing is not linked to these or any other 

autistic-like traits per se, but is rather linked to the tendency to systemize (i.e., attend to 

rules which govern the behaviour of objects; see Baron-Cohen, Wheelwright, Lawson, 

Griffin, & Hill, 2002). This was based on their finding that a greater tendency for local 

over global processing, as measured by individuals’ susceptibility to visual illusions, 

was not related to scores on any of the original subscales of the AQ but was instead 

related to scores on the Systemizing Quotient (SQ). Since superior systemizing is a 

stable characteristic of individuals with autism or high levels of autistic-like traits (see 

Baron-Cohen, Wheelwright, Burtenshaw, & Hobson, 2007; Baron-Cohen et al., 2002), it 

is possible that the local processing bias displayed by these individuals relates more to 

superior systemizing than any particular subset of autistic traits. However, given that a 

strong link has been proposed between systemizing and attention to detail (Baron-Cohen 

& Belmonte, 2005), even if the local processing bias is related to systemizing, it is 

interesting that a relationship was still not observed between illusion susceptibility and 

the ‘attention to detail’ subscale of the AQ in the Walter et al. study. Also, contrary to 

the findings of these authors, Spek, Scholte, and Van Berckelaer-Onnes (2011) found 

SQ scores to be independent of EFT performance. A brief review of the literature in 

relation to the social and non-social aspects of autism reveals a similarly contradictory 

picture of their relationship to a local processing bias.  

Social deficits and a local processing bias 

One of the major changes in the WCC account of autism since Frith’s (1989) 

early work concerns the relationship between central coherence and social deficits (Frith 

& Happé, 1994). Frith’s original conception gave WCC a central and causal role in these 

deficits, with problems integrating information for high level meaning said to underlie 

the deficits in social understanding. Since a lack of central coherence or gestalt 

processing could cause a person to miss the subtle cues that create meaning in a social 

context, a WCC account of the social deficits in autism certainly has theoretical appeal. 

However, a number of more recent studies have questioned the link between WCC and 
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social ability, particularly theory of mind (ToM), a construct which has been related to 

successful social functioning. For example, Happé (1997) found that regardless of their 

ability to solve ToM tasks, individuals with autism consistently showed deficits in their 

ability to correctly pronounce homographs embedded within sentence contexts, argued 

to reflect a lack of central coherence (see also Joliffe & Baron-Cohen, 1997, 1999). 

Additionally, studies have found no relationship between measures of WCC (including 

the EFT) and ToM or social skills (joint attention and pretend play) in children with an 

ASD (Burnette et al., 2005; Morgan, Maybery & Durkin, 2003; Pellicano, Maybery, 

Durkin, & Maley, 2006) or typically developing children (Pellicano, Maybery, & 

Durkin, 2005). These findings suggest that detailed processing and the social deficits in 

autism may be distinct.  

 However, not all investigations of the relationship between central coherence and 

social function have concluded that the two are unrelated. For example, Jarrold, Butler, 

Cottington, and Jimenez (2000) found that in a group of children with autism and also 

typically-developing children, false belief task performance was negatively correlated 

with EFT performance, with the correlation reaching significance once verbal mental 

age was partialled out. Additionally, an inverse relationship has been found between 

performance on the “Mind in the Eyes” test and facility on the EFT (Baron-Cohen & 

Hammer, 1997; Baron-Cohen, Jolliffe, Mortimore, & Robertson, 1997; Jarrold et al., 

2000), suggesting a link between central coherence and empathizing, another key aspect 

of social success found to be lacking in individuals with autism. Pellicano et al. (2006) 

also reported faster EFT times for children who scored highly on the social domain of 

the Autism Diagnostic Interview – Revised (Lord, Rutter, & Le Couteur, 1994). Another 

study also found higher scores on the AQ:Social Difficulties subscale to link to better 

performance on the Raven’s Advanced Progressive Matrices, a task which correlates 

positively with the EFT (Fugard, Stewart, & Stenning, 2011). Interestingly, Burnette et 

al. (2005) found ToM to relate to verbal, but not visual-spatial, measures of WCC 

(including the EFT). Given these mixed findings, the relationship between the social 

deficits in autism and a preference for local processing requires further investigation.  

Non-social behaviours and a local processing bias 

There have been numerous theoretical suggestions of how a local processing 

style may account for the non-social symptoms of autism. Research to date has focused 

particularly on the restricted interests and repetitive behaviours displayed by individuals 

with autism and some individuals in the general population. Initially, Frith (1989) 
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explained repetitive behaviours as automatically elicited behaviours that are normally 

inhibited by the operation of central control processes. More recent work in this area has 

suggested that the restricted interests and repetitive behaviours in autism are adaptive 

mechanisms that limit environmental variance so that the world becomes more 

predictable; mechanisms needed due to a combination of an abnormal attention to detail 

and hyperarousal in individuals with autism (Baron-Cohen & Belmonte, 2005). Evans, 

Elliott, and Packard (2001) provided some empirical support for a link between 

repetitive behaviours and detailed processing in the general population, finding that 

typically developing children who displayed more “compulsive-like” behaviours were 

better able to identify the embedded figures on the Preschool EFT. However, support for 

a link between repetitive behaviours and local processing (as measured by tasks such as 

the EFT) has been mixed in individuals with ASDs (Chen, Rodgers, & McConachie, 

2009; Pellicano et al., 2006; South, Ozonoff, & McMahon, 2007; see also Drake, 

Redash, Coleman, Haimson & Winner, 2010). Furthermore, as mentioned previously, 

Walter et al. (2009) failed to find that higher scores on the Details subscale of the AQ 

relate to lower illusion susceptibility (said to reflect a more local processing style). 

Higher scores on this subscale of the AQ were also found to be unrelated to performance 

on the EFT by Spek et al. (2010). Therefore, although there is solid theoretical 

justification for a link between scores obtained on the AQ:Details/Patterns subscale of 

the AQ and EFT performance, an empirical link is yet to be reported.  

From this brief review of the literature, it is clear that there is very mixed 

evidence as to whether the superior EFT performance displayed by individuals with 

higher levels of autistic or autistic-like traits is linked to the social and/or non-social 

aspects of the disorder.  As stated earlier, if it is linked to the social deficits, then 

individuals who report high scores on the Social Difficulties factor of the AQ in the 

current study should display superior EFT performance compared to individuals who 

obtain low scores on this factor. Additionally, or alternatively, if superior EFT 

performance is linked to the non-social symptoms or traits on the autism spectrum, then 

individuals who score highly on the Details/Patterns factor of the AQ should display 

superior EFT compared to individuals who obtain low scores on this factor. Given that 

this is the first study to examine the degree to which these dimensions of the AQ relate 

to EFT performance using a group-based design, the current study tests these links in 

two independent student samples (i.e. Study 1 and Study 2). Importantly, since IQ has 

been found to affect performance on the EFT and other similar tests that require 
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participants to detect hidden shapes within complex figures (Grinter et al., 2009b; 

Tsakanikos & Reed, 2003), any effects of IQ found in either study will be taken into 

account in the assessment of these hypotheses.  

Study 1 

Method 

Participants 

Participants were selected from a screening process in which 752 undergraduate 

students (518 females) completed the AQ. These students had a mean age of 19.1 years 

(SD = 4.1 years) and were studying Psychology or Mathematics as part of a broader 

degree (e.g., a BSc or BA). The recruitment and testing of all participants was conducted 

in accordance with the ethical approval obtained from the Human Research Ethics 

Committee at the University of Western Australia. Using the four-point method of item 

scoring recommended by Austin (2005), a mean score of 105.38 (SD = 13.17) was 

obtained for the AQ. It is noted that when the alternative binary method of item scoring 

was used, the distribution of scores (M = 16.40, SD = 5.62) was similar to that reported 

by Baron-Cohen et al. (2001). The AQ:Social Skills and AQ:Details/Patterns factors 

from Russell-Smith et al. (2011) were used to identify individuals with high or low self-

reported social difficulties and/or high or low attention to detail. The mean scores on 

these two factors were 23.20 (SD = 6.50) and 21.59 (SD = 5.09) respectively. 

From the 752 students screened, four groups forming a 2 x 2 design were 

created: (1) Low Social Difficulties - Low Details/Patterns, (2) High Social Difficulties - 

Low Details/Patterns, (3) Low Social Difficulties - High Details/Patterns, and (4) High 

Social Difficulties - High Details/Patterns. These groups were composed primarily of 

Psychology students, with the Low Social Difficulties - High Details/Patterns group 

containing two participants recruited from Mathematics, and the other groups each 

containing only one. The descriptive statistics for each of these groups are presented in 

Table 1. As verified using ANOVA, the two Low and two High Social Difficulties 

groups were substantially separated in their AQ:Social Difficulties scores, F(1, 76) = 

274.47, p < .001, p
2 

= .783, but matched in their AQ:Details/Patterns scores, F(1, 76) = 

.08, p = .77, p
2 

= .00. In contrast, the two low and two High Details/Patterns groups 

were separated in their AQ:Details/Pattterns scores, F(1, 76) = 202.11, p < .001, p
2 

= 

.727, but matched in their AQ:Social Difficulties scores, F(1, 76) = .30, p = .59, p
2 

= 

.00.  Age and gender ratio was also matched as closely as possible across the four groups 

(see Table 1).  
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Table 1  

Psychometric Characteristics of the AQ Groups from Study 1 (n = 20 per group) 

 

Screening Measures  

 The Autism Spectrum Quotient (AQ; Baron-Cohen et al., 2001) is a 50-item self-

report measure used to assess levels of autistic-like traits in the general population. As 

mentioned previously, the Social Skills and Details/Patterns factors identified by 

Russell-Smith et al. (2011), which closely resemble those from Stewart and Austin 

(2009), were used to index students’ level of social difficulty and the degree to which 

they attend to details or patterns in the environment. The specific items that make up 

these factors are presented in the supplementary material (Appendix C) of Russell-Smith 

et al. As noted earlier, items were scored using the four-point system of Austin (2005). It 

is important to note that both factors were scored such that a higher score indicates a 

greater presence of characteristics associated with autism; that is, higher scores reflect 

greater social difficulties and greater attention to patterns/details.  

Experimental Measures 

Form A of the Embedded Figures Test (EFT; Witkin et al., 1971), which requires 

participants to detect hidden shapes within complex figures, was used to assess 

participants’ ability to process local information in the context of ignoring global 

information. The measure of performance was the time required to accurately locate the 

embedded figures, averaged across the 12 test items. Participants were given a 

maximum of 180 seconds to locate each shape. If a shape other than the correct shape 

  Low Soc-Low Det High Soc-Low Det Low Soc-High Det High Soc-High Det 

Mean age in years (SD) 18.40 (.33) 18.15 (.30) 18.95 (.60) 19.75 (1.13) 

Number of females 15 15 14 12 

AQ:Social Difficulties     

    Mean (SD) 18.05 (2.95) 29.20 (3.52) 16.70 (2.47) 31.40 (4.64) 

    Range 12 – 22 25 – 39 12 – 21 25 – 40 

AQ:Details/Patterns     

    Mean (SD) 17.80 (3.64) 18.95 (2.54) 28.55 (2.87) 27.80 (3.17) 

    Range 12 – 23 15 – 23 24 – 34 25 - 36 
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was located, the participant was informed of the error, and asked to continue searching, 

with the timing continuing. If a participant could not locate the target shape within the 

time limit, 180 seconds was recorded as the response time for that trial. This procedure 

is in accord with that set out in the test manual. 

Participants were also administered the Culture-Fair Intelligence Test, Scale 3 

(CFIT; Cattell, 1973), a measure of fluid intelligence which comprises non-verbal 

reasoning items, including series and matrices problems. The CFIT score is the total 

number of correct items across the test’s four subtests. The CFIT correlates highly with 

other tests of fluid intelligence, and has adequate internal consistency (α = .74; Cattell, 

1973).   

Procedure 

For the screening phase, students voluntarily completed the AQ either in tutorial 

groups or using an online questionnaire. Participants who were identified as falling into 

one of the four groups described above were then invited to participate in the 

experimental phase of the study. Those participants who chose to participate and 

provided written consent were tested individually, first on the EFT, followed by the 

CFIT. Participants were informed that the study related to preference for local 

processing in the autism spectrum at the end of the experimental session.   

Results 

Prior to analysis, the experimental data were screened for univariate outliers 

(scores more than three standard deviations from the corresponding group mean).  No 

outliers were identified for any of the four groups. To examine group differences in 

mean EFT response times, a 2 x 2 analysis of variance (ANOVA) with two levels of 

Social Difficulties group (high, low) and two levels of Details/Patterns group (high, low) 

was then conducted. As reported in Table 2, this revealed a significant main effect of 

Social Difficulties group on mean EFT response time. Specifically, individuals with 

higher Social Difficulties scores were faster at identifying the hidden shapes than 

individuals with lower Social Difficulties scores (see Table 2). In contrast, as seen in 

Table 2, the main effect of AQ:Details/Patterns group on EFT performance was not 

significant. There was also no significant interaction between the Social Difficulties and 

Details/Patterns factors for the EFT response times, F(1, 76) = 1.11, p = .30, ηp
2
 = .01.   
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Table 2  

Descriptive Statistics (in seconds) and Associated F tests Comparing the EFT Performance of High and 

Low Scorers on the AQ:Social Difficulties Factor and High and Low Scorers on the AQ:Details/Patterns 

Factor for Studies 1 and 2. Means for the High and Low Scorers on Each Factor are Collapsed Across 

the Levels of the Other Factor 

 Mean SD Significance tests  

Study 1     

AQ:Social Difficulties     

High  24.24 14.57 

F(1, 76) = 6.70, p = .01, p
2 
= .08 

 

Low  34.00 18.83  

AQ:Details/Patterns     

High 27.75 17.69 

       F(1, 76) = .53, p = .47, p
2 
= .01 

 

Low 30.49 17.29  

Study 2     

AQ:Social Difficulties     

High 24.87 14.52 

F(1, 76) = 7.20, p = .01, p
2 
= .08 

 

Low 34.86 18.23  

AQ:Details/Patterns     

High 28.64 16.45 

F(1, 76) = .44, p = .51, p
2 
= .01 

 

Low  31.09 17.91  

 

To ensure these results were not confounded by either fluid intelligence (CFIT 

scores) or gender, a 2 x 2 analysis of covariance (ANCOVA) where both constructs 

were entered as covariates was conducted. Results from the ANCOVA revealed the 

same pattern of results as the ANOVA, with the effect of the social factor again 

significant, F(1, 76) = 9.12, p < .01, p
2 

= .11, and the Details/Pattern main effect and 

the interaction remaining non-significant, with  F(1, 76) = .75, p = .39, p
2 

= .01, and 
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F(1, 76) = 1.15, p = .29, p
2 

= .01, respectively. It is important to note that an additional 

ANOVA revealed a main effect of the Details/Patterns factor on CFIT scores, such that 

individuals with high scores on this factor (M = 126.18, SD = 11.55) displayed superior 

fluid intelligence compared to individuals who obtained low scores (M = 118.68, SD = 

12.09), F(1, 76) = 7.85, p = .01, p
2 

= .09. While ideally the Details/Patterns groups 

would not differ in IQ, it would be reasonable to assume that the direction of this IQ 

difference should have made it more likely for an effect of Details/Patterns group on 

EFT performance to be found. The effect of the Social Difficulties group on CFIT scores 

was non-significant, F(1, 76) = .07, p = .79, p
2 

= .00, and there was also no significant 

interaction between the Social Difficulties and Details/Patterns factors for CFIT scores, 

F (1, 76) = .03, p = .96, ηp
2
 = .00. 

Discussion 

The results from the current study clearly suggest that the superior EFT 

performance commonly displayed by high AQ scorers is linked strongly to the social 

traits, and is largely independent from the non-social traits. As outlined earlier, there is 

some existing support in the literature for such a pattern (e.g., Baron-Cohen & Hammer, 

1997; Jarrold et al., 2000; Pellicano et al., 2006). However, given that this is the first 

study to find a link between the social subscale of the AQ and performance on the EFT, 

a test of the replicability of these findings is clearly required. This is particularly the case 

since Walter et al. (2009) identified AQ:Details as the subscale of the AQ most likely to 

be modulating the bias for local processing in the autism spectrum. The replicability of 

these results is tested in Study 2. 

Study 2 

The aim of this second study is to provide a test of the replicability of our 

above findings in an independent sample. Additionally, since positive schizotypy traits 

have been linked to impaired performance on the EFT (Russell-Smith et al., 2010), the 

finding of a greater prevalence of positive schizotypy traits (e.g., magical ideation, 

unusual perceptual experiences and paranoia) in individuals who score highly on the 

AQ:Details/Patterns factor of the AQ in Russell-Smith et al. (2011), led us to question 

whether any improvement in EFT performance gained from scoring highly on this AQ 

dimension was perhaps being masked by positive schizotypy traits in Study 1 (see also 

Hurst, Nelson-Gray, Mitchell, & Kwapil, 2007b). As such, the four groups included in 

this second study were matched on their positive schizotypy traits. Also, as fluid 
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intelligence was found to differ between the AQ:Details/Patterns groups in Study 1, 

albeit in the direction that should have made it more likely to find a significant effect 

of this dimension on EFT performance, the groups were also matched on IQ in the 

current study. A more comprehensive measure of IQ was also administered. 

Additionally, a larger sample of students was screened for this second study, allowing 

the groups to be better separated in their AQ:Social Difficulties and 

AQ:Details/Patterns scores. This was important since the groups in Study 1 were not as 

separated in their scores on these factors  as planned, since the number of suitable 

participants was restricted by the requirement for orthogonal AQ:Social Difficulties 

and AQ:Details/Patterns groups. The two Low Social Difficulties groups and two High 

Social Difficulties groups in the first study were selected from the bottom 47% and top 

32% of scorers on the AQ:Social Difficulties factor, respectively. The two Low and 

two High Details/Patterns groups were respectively selected from the bottom 57% and 

top 34% of scorers on the AQ:Details/Patterns factor. 

Method 

Participants 

Participants were selected from a screening process in which 1620 

undergraduate students (1064 females) completed the AQ and also the Unusual 

Experiences subscale of the Oxford-Liverpool Inventory of Feelings and Experiences 

(O-LIFE; see below). These students had a mean age of 19.0 years (SD = 4.15 years) 

and were studying Psychology as part of a broader degree (e.g., a BSc or BA). A mean 

score of 105.57 (SD = 12.83) was obtained for the AQ. The mean scores on the 

AQ:Social Skills and AQ:Details/Patterns factors were 23.02 (SD = 6.63) and 21.96 

(SD = 4.41) respectively. The mean score on the Unusual Experiences factor of the O-

LIFE was 3.90 (3.01). Scores on this factor correlated significantly with scores on the 

AQ:Details/Patterns factor, as reported in the Russell-Smith et al. (2011) study, r(1620) 

= .30, p < .001.  

From the 1620 students screened, four groups equivalent to those in Study 1 were 

created: (1) Low Social Difficulties - Low Details/Patterns, (2) High Social Difficulties - 

Low Details/Patterns, (3) Low Social Difficulties - High Details/Patterns, and (4) High 

Social Difficulties - High Details/Patterns (see Table 3 for descriptive statistics). 

Improving on the separation of the groups from Study 1, the two Low Social Difficulties 
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groups and two High Social Difficulties groups for this study were selected from the 

bottom 23% and top 41% of scorers on the AQ:Social Difficulties factor, respectively. 

The two Low and two High Details/Patterns groups were respectively selected from the 

bottom 30% and top 36% of scorers on the AQ:Details/Patterns factor. Two 2x2 

ANOVAs confirmed that the two Low and two High Social Difficulties groups were 

substantially separated in their AQ:Social Difficulties scores, F(1, 76) = 368.10,  p < 

.001, ηp
2
 = .83, but matched in their AQ:Details/Patterns scores, F(1, 76) = .00, p = .96, 

ηp
2
 = .00. The two Low and two High Details/Patterns groups displayed the opposite 

pattern, and were separated in their AQ:Details/Patterns scores, F(1, 76) = 357.21, p < 

.001, ηp
2
 = .825, but matched in their AQ:Social Difficulties scores, F(1, 76) = 1.47, p = 

.23, ηp
2
 = .02. The two Low and two High Social Difficulties groups were further 

selected to be equivalent in positive schizotypy traits, F(1, 76) = .33, p = .57, ηp
2
 = .00, 

as were the two Low and two High Details/Patterns groups, F(1, 76) = 2.61, p = .11, ηp
2
 

= .03. Groups were also equivalent in gender ratio and age (see Table 3). 

Table 3 

Psychometric Characteristics of the AQ Groups from Study 2 (n = 20 per group) 

 

 

  Low Soc-Low Det High Soc-Low Det Low Soc-High Det High Soc-High Det 

Mean age in years (SD) 17.85 (1.42) 18.50 (1.79) 17.90 (1.83) 18.35 (1.39) 

Number of females 15 15 15 15 

AQ:Social Difficulties     

    Mean (SD) 15.20 (1.28) 31.05 (5.03) 15.05 (1.79) 29.30 (4.37) 

    Range 12 – 17 23 – 42 13 – 18 24 - 39 

AQ:Details/Patterns     

    Mean (SD) 16.90 (2.71) 17.50 (1.70) 26.45 (2.06) 25.60 (2.30) 

    Range 11-20 14 – 20 23 – 32 23 - 29 

O-LIFE:UnEx     

    Mean (SD) 3.65 (2.98) 3.60 (2.14) 4.75 (3.11) 4.20 (2.24) 

    Range 1 – 8 0 – 9 0 – 11 1 – 8 
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Screening measures 

AQ:Social Difficulties and AQ:Details/Patterns scores were calculated as for 

Study 1, using the factors from the AQ identified in Russell-Smith et al. (2011). 

The positive traits of schizotypy were measured using the ‘Unusual Experiences’ 

(O-LIFE:UnEx) factor of the Oxford-Liverpool Inventory of Feelings and Experiences 

(O-LIFE; Mason, Linney & Claridge, 2005), which was also identified in Russell-Smith 

et al. (2011). This factor contains 15 items that relate to perceptual aberrations, 

hallucinations, and magical thinking. Items are scored one for the endorsement of a trait 

and zero otherwise.   

Experimental Measures and Procedure 

The only change to the testing procedure from Study 1 was that the two-subtest 

form of the Wechsler Abbreviated Scale of Intelligence (WASI; Wechsler, 1999) was 

administered in place of the CFIT. This form of the WASI includes the Vocabulary and 

Matrix Reasoning subtests, which assess verbal and non-verbal ability respectively. In 

accordance with the test manual, estimates of Verbal IQ (VIQ) and Performance IQ 

(PIQ) were derived by pro-rating (doubling) the T scores.    

Results 

After screening the data for univariate outliers (none of which were detected), 

group differences in mean EFT response times were analysed as in the initial study. A 2 

x 2 ANOVA with two levels of Social Difficulties group (high, low) and two levels of 

Details/Patterns group (high, low) again revealed a significant main effect of Social 

Difficulties group on mean EFT response time (see Table 2). Specifically, individuals 

with higher Social Difficulties scores were faster at identifying the hidden shapes than 

individuals with lower Social Difficulties scores, as indicated by the mean response 

times displayed in Table 2. In contrast, the speed at which the High Details/Patterns 

group performed the EFT did not differ significantly from the Low Details/Patterns 

group (see Table 2). There was again no significant interaction between the Social 

Difficulties and Details/Patterns factors for mean EFT response times, F(1, 76) = .01, p 

= .93, ηp
2
 = .00.  

To ensure these results were not confounded by IQ, a 2 (Social Difficulties 

group) x 2 (Details/Patterns groups) x 2 (IQ domain) mixed-design ANOVA (where IQ 
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domain – Verbal versus Performance - was entered as a within-subjects factor) was 

performed on the IQ scores. While a main effect of IQ domain was found, F(1, 76) = 

26.93, p < .001, p
2
 = .26, with participants obtaining higher VIQ scores (M = 121.63, 

SD = 12.91) than PIQ scores (M = 112.93, SD = 10.71), there was no significant main 

effect of Social Difficulties group, F(1, 76) = 3.03, p = .09, p
2 

= .04, or Details group, 

F(1, 76) = .72, p = .40, p
2 
= .01. There was also no significant interaction between these 

factors. It is therefore unlikely that the pattern of results obtained is a result of 

differences in IQ between the groups. Nevertheless, to further ensure this was not the 

case given that the main effect of the Social Difficulties group was approaching 

significance, a 2 x 2 analysis of covariance (ANCOVA) where VIQ and PIQ were 

entered as covariates was also conducted. The results of this analysis again revealed a 

significant effect of Social Difficulties group on EFT performance, F(1, 38) = 5.23, p = 

.03, p
2 

= .06, but  non-significant effects of Details/Patterns group, F(1, 38) = .08, p = 

.78, p
2 

= .00, and the interaction between the two group factors, F(1, 38) = .01, p = .91, 

p
2 

= .00.       

It is interesting to note that when examined across the four groups, EFT 

performance was found to be independent of scores on the O-LIFE:UnEx scale (r(80) = 

.18, p = .11). This result stands in contrast to the findings from Russell-Smith et al. 

(2010) where higher levels of positive schizotypy traits were reported to link to more 

impaired performance on this task. However, the lack of correlation in the current study 

could well be accounted for by the exclusion of the most extreme O-LIFE:UnEx scorers 

to enable the groups to be adequately matched on these traits. 

Discussion 

The results of this second study suggest that the superior EFT performance 

displayed by high AQ scorers is related specifically to their social difficulties, and thus 

neatly replicate the results obtained in Study 1. These results also confirm that group 

differences in verbal or non-verbal ability are unlikely to be responsible for the pattern 

of results obtained, and also that a link between AQ:Details/Patterns traits and  EFT 

performance was not being masked by positive schizotypy traits in Study 1, since the 

groups used for the second study were selected to be matched on these traits.  This is 

further evidenced by the lack of correlation between EFT performance and O-

LIFE:UnEx scores in the current sample. The implications of these findings are 

discussed below.  
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General Discussion 

At a general level, the results of the current study support the notion that the 

local processing bias displayed by individuals with autism or high levels of autistic-like 

traits may be modulated by a specific trait. However, the finding that it is the social 

dimension of the AQ that relates to superior performance on the EFT in the current 

study is interesting, especially in the context of the recent study by Walter et al. (2009) 

which identified that it is the non-social aspects of autism which link to the local 

processing bias. This being said, as detailed earlier, a wider search of the literature does 

locate studies which have previously linked social deficits or socially-based constructs 

such as empathy (i.e. poor empathizing) to a greater preference for local processing, or 

even more specifically, to superior performance on the EFT. Of particular interest, 

Fugard et al. (2011) recently found ‘Social Skills’ and ‘Attention Switching’ to be the 

only AQ subscales (from Baron-Cohen et al., 2001) to relate to performance on the 

Raven’s Advanced Progressive Matrices, with superior performance on this task 

predicted by poorer social skills and better attention switching. As Fugard et al. note, 

since performance on the matrices task correlates with EFT performance and also seems 

to require ignoring the gestalt and focusing on local details, the finding by these authors 

could also be interpreted as support for a link between the social difficulty associated 

with high AQ individuals and the bias they display for local processing. The results of 

the Fugard et al. study also suggest that individuals who are better able to shift their 

attention may be more successful at completing the EFT. Notably, however, this 

relationship is in the opposite direction to that required to account for the superior 

performance of high AQ individuals on this task, since individuals at the higher end of 

the autism spectrum are said to be poorer at attention switching (American Psychiatric 

Association, 2000; Baron-Cohen et al., 2001).  

Considering the link between social difficulty and a bias for local processing at a 

more theoretical level, it would be reasonable to expect that problems integrating 

information or interpreting information in context may lead to difficulties in social 

situations (Happé & Frith, 2006). Drawing on an example from the schizophrenia 

literature, where a link between social difficulty and impaired context processing has 

also been made, Penn, Ritchie, Francis, Combs, and Martin (2002) note that tears 

streaming down someone’s face can be perceived quite easily as sadness if the person is 

saying goodbye to a loved one, or happiness if it occurs when the loved one returns. 
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However, making sense of this emotional reaction would be much harder for someone 

who was focusing on specific details of this social interaction and paying little attention 

to the broader context in which it was occurring. This simple example nicely 

demonstrates the social difficulty that an individual with a local processing bias may 

encounter. It has also been argued that the tendency for individuals with autism to 

process stimuli at a local level may play a role in their impairment in face processing 

and recognition (Behrmann, Thomas, & Humphries, 2006; Burnette et al., 2005). Face 

processing is said to link strongly to social functioning since faces provide many of the 

non-verbal social cues required for successful social interaction (see Speer, Cooke, 

McMahon, & Clark, 2007).  As Burnette et al. note, while successful face processing 

requires the integration of facial features, individuals with a local processing bias would 

likely process each facial feature separately, making it more difficult to obtain social 

information from the faces of others.  

While theoretically it might also be reasonable to expect individuals who score 

higher on the Details/Patterns subscale of the AQ to display superior local processing, 

there is yet to be a study to provide empirical evidence that this is the case. In fact, the 

current study further validates the results of Walter et al. (2009) and Spek et al. (2011) 

who report no relationship between the ‘attention-to-detail’ subscale of the AQ and 

preference for local processing. Note that the AQ:Details/Patterns factor used in the 

current study is a slightly more general measure of non-social autistic-like traits than 

Baron-Cohen et al.’s (2001) ‘attention-to-detail’ subscale which was used in these two 

previous studies. When one looks closely at the items included on the factor used in the 

current study, while a couple of the items clearly relate to attention-to-detail (e.g., “I 

tend to notice details that others do not”), the majority of items relate more to an interest 

in numbers and patterns, and others to restricted interests and repetitive behaviours. The 

results from the current study, therefore, suggest that even when a broader cross-section 

of the non-social traits of autism is examined, the non-social aspects of autism continue 

to be independent from the local processing bias associated with the disorder. However, 

in interpreting this finding, it is important to keep in mind the results from Walter et al., 

where faster EFT performance was related to higher scores on the SQ but not the 

“attention-to-detail” subscale of the AQ. We therefore, cannot rule out the possibility of 

some relationship between the non-social aspects of autism and the local processing 

bias, and particularly recommend that future studies continue to explore whether there is 

some link to systemizing which the AQ:Details/Patterns factor is unable to detect. 
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However, the current results strongly suggest that it is too early for studies examining 

the basis for the local processing bias in autism or high AQ individuals to be focusing 

solely on the non-social traits.  

In further considering the significant relationship found between social difficulty 

and EFT performance in the present study, the suggestion in the literature that it is an 

impaired ability to integrate information which leads to the poor social capabilities of 

individuals with autism (e.g., Happé & Frith, 1999) would seem to imply that the 

superior EFT performance displayed by individuals with higher levels of social deficits 

stems from a reduced capacity for global processing. However, since more skilled EFT 

performance has been linked to superior local processing ability as well as impaired 

global processing (see Almeida et al., 2010a, 2010b; Grinter et al., 2009a, 2010), 

drawing any firm conclusions about the precise basis of the present finding is difficult.  

Accordingly, to further understand the current findings, future research might want to 

examine how the dimensions of the AQ relate to performance on tasks that can assess 

local and global processing independently.  

It would also be interesting to further consider the causal direction of the 

relationship between social difficulty and local processing preference. From the possible 

explanations for this relationship provided above, the local processing bias would seem 

to precede the social difficulties. Of course, from the current results one cannot rule out 

the possibility that individuals with social difficulty may engage in more activities such 

as computer games which, in turn, may facilitate their ability to efficiently process 

visual information at a local level. However, reports of a bias for local processing even 

in very young children with autism make this direction of causality unlikely (Morgan et 

al., 2003; Pellicano et al., 2006). 

Nevertheless, the link between social difficulties and superior EFT performance 

identified in the current study has potential implications for the diagnostic specificity 

and treatment of autism. With regard to diagnosis, other disorders that are also 

commonly associated with social dysfunction or interpersonal difficulties have also 

been linked to a preference for local processing (e.g., anorexia nervosa, and anxiety; see 

Fairburn, Cooper, Shafran, 2003; Landgraf et al., 2011). The current results could be 

interpreted as further evidence of an overlap between the social symptoms across these 

disorders (Chasson et al., 2011; Russell-Smith et al., 2011). From a treatment 

perspective, given that there is initial evidence that individuals with anorexia nervosa 
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benefit from cognitive remediation therapy, in which patients are taught to process their 

worlds more globally (see Whitney, Easter, & Tchanturia, 2008), future studies should 

continue to explore the link between the local processing bias and social difficulties in 

autism to determine whether a similar treatment approach may also have some use in 

relation to this disorder.  

Finally, the current results provide additional support for the continuum view of 

autism, in that the identified link between superior EFT performance and greater social 

difficulty in high AQ individuals is consistent with studies of ASD individuals, which 

have also linked the clinical variants of these deficits to a bias for local processing. For 

example, as detailed earlier, studies have previously linked the superior EFT 

performance displayed by ASD children to their social dysfunction, and their related 

deficits in empathy and ToM (e.g., Fugard et al., 2011; Jarrold et al., 2000; Pellicano et 

al., 2006). At a more basic level, the current study provides further evidence that the 

autism spectrum is comprised of independent behavioural domains (Dworzynski et al., 

2009). Specifically, these results highlight the need for researchers using the AQ to 

carefully consider which subsets of autistic-like traits are actually present at high levels 

in their samples, as samples comprising different compositions of autistic-like traits will 

likely display quite different behavioural and cognitive profiles.  
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Abstract 

 

To further explore whether schizophrenia spectrum traits relate to a preference for local 

or global processing, the current study assessed the degree to which the positive and 

negative dimensions of schizotypy independently relate to performance on the 

Embedded Figures Test (EFT; Witkin, Oltman, Raskin, & Karp, 1971). Participants 

were undergraduate students who obtained high or low scores on each of the ‘Unusual 

Experiences’ and ‘Introvertive Anhedonia’ factors of the Oxford-Liverpool Inventory of 

Feelings and Experiences (Mason, Linney, & Claridge, 2005), which assess the positive 

and negative traits of schizotypy respectively. In two independent samples, both sets of 

traits were found to be independent of local-global processing. While in one of these 

samples, an initial link was identified between higher levels of positive schizotypy traits 

and poorer EFT performance, this relationship did not persist when the effect of IQ was 

controlled for statistically. 
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Individuals typically tend to display a preference for global over local 

processing such that they will generally process the global aspects of stimuli prior to 

processing the local aspects (Navon, 1977). The finding that individuals with 

schizophrenia differ in the degree to which they favour global over local processing has 

therefore not surprisingly sparked interest among researchers. However, the precise 

nature of this disturbance is still not clear. While the results from some studies suggest 

that individuals with schizophrenia have an even greater tendency than typical 

individuals to engage in holistic processing (Cohler, Grunebaum, Weiss, Gamer, & 

Gallant, 1977; Granholm, Cadenhead, Shafer, & Filoteo, 2002), others suggest that 

these individuals actually display the opposite processing style to typical individuals 

(i.e., local over global processing), and thus tend to process details in preference to the 

gestalt (Ferman, Primeau, Delis, & Jampala, 1999; Johnson, Lowery, Kohler, & 

Turetsky, 2005). Notably, as is detailed below, the inconsistent findings across studies 

extend to those which have examined schizotypy traits, non-clinical variants of 

schizophrenia symptoms reported by individuals from the general population.  

An explanation for the mixed findings reported in the literature to date could be 

that the samples tested across studies may comprise a different constellation of specific 

schizophrenia or schizotypy traits. This is raised as a possible explanation since the 

separate dimensions of schizophrenia and schizotypy (see below) have been found to 

differentially relate to performance on measures of local-global processing. However, as 

is detailed later, the specific findings of these studies have been inconsistent, and thus 

there is not yet a clear understanding of how each dimension relates to processing style. 

The current study focuses on the two major dimensions of schizophrenia spectrum traits: 

the positive and negative dimensions (Liddle, 1987; Mason, Linney, & Claridge, 2005). 

The positive dimension comprises symptoms or traits that reflect an excess or distortion 

of normal functioning, and include magical ideation, unusual perceptual experiences 

(including hallucinations and delusions), and paranoia. The symptoms or traits that make 

up the negative dimension reflect a loss of normal functioning, and include a lack of 

enjoyment from usual sources of pleasure and an avoidance of intimacy (American 

Psychiatric Association, 2000).  

Concerns regarding the validity of using timed experimental tasks with 

schizophrenia individuals due to their processing speed difficulties, poor motivation, and 

medication use have been well-documented in the literature (see Bak, Drukker, van Os, 

& Delespaul, 2005; Konstantareas & Hewitt, 2001; Raine, 1995). In order to circumvent 



110 

 

 

these concerns, typical individuals with high levels of positive and negative features of 

schizotypy, who tend to have fewer of these confounding difficulties, are made the focus 

of the current investigation. Specifically, the design of the current study parallels that of 

our previous study which investigated how specific dimensions of autistic-like traits 

relate to preference for local versus global processing (Russell-Smith, Maybery, Bayliss, 

& Sng, 2012). As in this previous study, visual processing style is assessed using the 

Embedded Figures Test (EFT; Witkin, Oltman, Raskin & Karp, 1971), a task which 

requires participants to locate simple shapes hidden in more complex figures. Successful 

completion of this task requires the participant to resist experiencing an integrated visual 

stimulus in favour of seeing a composition of single elements, and thus it is reasonable 

to assume that a preference for local processing would facilitate test performance while a 

preference for global processing would impair performance (Almeida, Dickinson, 

Maybery, Badcock & Badcock, 2010; Bolte, Holtmann, Poustka, Scheurich, & Schmidt, 

2007; Grinter, Maybery, Van Beek, Pellicano, Badcock & Badcock, 2009a; Grinter, Van 

Beek, Maybery, & Badcock, 2009b).   

To assess levels of schizotypy traits, the current study uses the Oxford-Liverpool 

Inventory of Feelings and Experiences (O-LIFE; Mason et al., 2005), a 

multidimensional measure of schizotypy traits designed for use with the general 

population. The positive symptoms are measured using the Unusual Experiences scale 

(O-LIFE:UE), while the negative symptoms are measured using the Introvertive 

Anhedonia scale (O-LIFE:IA).The next two sections summarise the links proposed 

between each of these two trait dimensions and preference for local versus global 

processing in both theoretical and experimental studies. 

Positive schizotypy traits 

From a theoretical perspective, the positive traits of schizotypy can be linked 

most strongly to an even more prominent preference for global over local processing 

than that generally displayed by typical individuals. Crespi and Badcock (2008), for 

instance, argue that the effects of positive schizotypy traits on cognition are 

diametrically opposed to the effects of autism spectrum traits, mediated at least in part 

by the effects of genomic imprinting. With individuals on the upper end of the autism 

spectrum found to display a stronger bias for local processing (e.g., Russell-Smith, 

Maybery, & Bayliss, 2010; Grinter et al., 2009a; Grinter et al., 2009b), Crespi and 

Badcock theorise that higher levels of positive schizotypy traits relate to a stronger bias 

for global processing. Interestingly, the local bias identified in relation to autistic-like 
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traits has been posited in some studies to result from relatively increased connectivity 

within neural regions compared to the decreased connectivity across regions in these 

individuals (Courchesne & Pierce, 2005a,b; Happé & Frith, 2006). This contrasts with 

the finding of decreased connectivity within neural regions relative to the increased 

connectivity across regions in individuals with positive schizophrenia (Siekmeier & 

Hoffman, 2002), perhaps indicative of a global processing bias for these individuals. 

Additionally, as previously detailed in Russell-Smith et al. (2010), a global processing 

style could contribute to the tendency of individuals who fall at the upper end of the 

positive schizophrenia spectrum to make “loose” associations between words and 

between aspects of the environment (Maher, 1983; Spitzer, 1997; Spitzer, Braun, 

Hermle, & Maier, 1993). Importantly, the effect of such loose associations is that one 

thought does not logically relate to the next, and thus these associations may be strongly 

linked to the hallucinations and delusions experienced by individuals with positive 

schizophrenia. 

Keeping in mind the difficulties inherent in testing clinical populations which 

were discussed earlier, offering more direct empirical evidence for a global processing 

preference in relation to positive traits of schizotypy, Mrinal (1980) found males with 

schizophrenia who experienced visual hallucinations to be more susceptible to visual 

illusions than typical males. Since susceptibility to illusions is believed to result from the 

automatic integration of misleading contextual information, Mrinal’s finding suggests 

that a more global style of processing is present for these individuals. A recent study by 

Russell-Smith et al. (2010) which examined the performance of high and low positive 

schizotypy individuals on the EFT (in a non-clinical sample) provided further support 

for a global processing preference in relation to higher levels of these traits. Specifically, 

students who obtained high scores on the O-LIFE:UE scale were found to be 

significantly slower at locating the hidden shapes on the EFT than students who 

obtained low scores on this measure. However, the first study to examine EFT 

performance in relation to specific dimensions of schizotypy, conducted by Schuldberg 

and London (1989), found more mixed results. To assess positive schizotypy traits, these 

authors used the ‘Magical Ideation’ and ‘Perceptual-Aberration’ subscales developed by 

Chapman, Edel, and Chapman (1980). The results of this study indicated a large 

interaction effect with gender, with males who scored highly on these subscales found to 

perform worse than male controls on the EFT, indicative of a stronger global processing 

style for these individuals. In contrast, females with high levels of these traits performed 
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better than gender-matched controls, suggestive of a greater local processing bias. While 

both the subscales used in the Schuldberg and London (1989) study have been found to 

load on a positive schizotypy factor, the ‘Perceptual-Aberration’ subscale has also been 

found to load on a Disorganized factor of schizotypy (see Kendler et al., 1991), and 

therefore, the purity of the positive schizotypy measure in this study is questionable.  

The results of other studies argue more strongly for a link between higher levels 

of positive schizotypy traits and a stronger local processing bias. For example, using the 

Navon task (see Navon, 1977), Goodarzi, Wykes, and Hemsley (2000) found that 

relative to low O-LIFE:UE scorers, high O-LIFE:UE scorers displayed larger local-to-

global interference but smaller global-to-local interference (see also Rawlings & 

Claridge, 1984). In addition, Tsakanikos and Reed (2003) found positive schizotypy 

traits as assessed by the O-LIFE:UE scale to be independent of performance on the 

Hidden Figures Test (HFT; Ekstrom, French, Harman & Derwen, 1976), a task which 

closely resembles the EFT, in that it also requires simple shapes to be detected within 

more complex figures. In a clinical sample, Loas (2004) also found positive 

schizophrenia traits to be independent of EFT performance in both females and males 

(see also Granholm et al., 2002).  

Negative schizotypy traits 

Since autistic-like traits have been reliably linked to a local processing bias, and 

have been found to correlate strongly with the negative traits of schizotypy in a positive 

direction (see Hurst, Nelson-Gray, Mitchell, & Kwapil, 2007; Russell-Smith, Maybery, 

& Bayliss, 2011), it would not be unreasonable to predict that individuals with higher 

levels of negative schizotypy traits may also display a stronger preference for local 

processing. However, contrary to this prediction, a study by Tsakanikos and Reed 

(2003) found that undergraduate students who obtained high scores on the O-LIFE:IA 

scale displayed worse performance on the HFT compared to low scorers on the O-

LIFE:IA scale, suggesting that higher levels of negative schizotypy traits link to a 

stronger preference for global processing. The results of this study are partly supported 

by Loas (2004), who found that in a sample of individuals with schizophrenia, a greater 

severity of negative symptoms correlated with more impaired performance on the EFT, 

but only in the male patients. However, Schuldberg and London (1989) failed to find a 

significant relationship between scores on the Physical Anhedonia scale (which loads on 

a negative schizotypy factor; Kendler et al., 1991) and performance on the EFT. Using 
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the Navon task, Goodarzi et al. (2000) also found scores on the O-LIFE:IA scale to be 

independent of visual processing style in typical individuals.  

From this review of previous findings, it is clear that there are varied views in the 

literature regarding the nature of the relationships between the positive and negative 

dimensions of schizotypy and preference for local versus global processing. As indicated 

earlier, if high levels of either positive or negative schizotypy traits link to a preference 

for global over local processing then individuals in the current study identified as high 

scorers on the corresponding O-LIFE factor (i.e., O-LIFE:UE and O-LIFE:IA scales 

respectively) would be expected to display poorer EFT performance than low scorers on 

these scales. Alternatively, if either of these trait dimensions link to a preference for 

local over global processing, then high scorers on the relevant O-LIFE scale should 

display superior EFT performance than low scorers. The current study tests these links 

in two independent student samples (reported below as Study 1 and Study 2). Given that 

gender has been found to significantly impact upon the results of previous studies (e.g., 

Schuldberg & London, 1989), the groups recruited for both studies will be selected to be 

as closely matched on gender ratio as possible. Additionally, since IQ has been found to 

affect performance on the EFT and other similar tasks which require participants to 

detect hidden shapes within complex figures (Grinter et al., 2009b; Tsakanikos & Reed, 

2003), if any differences in EFT performance are identified between the high and low 

scorers on either trait dimension, analyses will confirm that these differences remain 

after accounting for the effects of IQ. 

Study 1 

Method 

Participants 

 A total of 778 undergraduate students (541 females) enrolled in an introductory 

Psychology unit as part of a broader degree at the University of Western Australia (e.g., 

a BSc or BA) were assessed on the ‘Unusual Experiences’ and ‘Introvertive Anhedonia’ 

factors extracted from the O-LIFE (detailed below). The mean age of these students was 

19.0 years (SD = 3.8 years). The mean scores on the O-LIFE:UE and O-LIFE:IA scales 

were 3.34 (SD = 3.03) and 2.38 (SD = 2.65) respectively.  

             From the 778 participants screened, four groups of participants were created: (1) 
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Low O-LIFE:UE – Low O-LIFE:IA, (2) High O-LIFE:UE – Low O-LIFE:IA, (3) Low 

O-LIFE:UE – High O-LIFE:IA, and (4) High O-LIFE:UE – High O-LIFE:IA. These 

groups were formed such that the two Low and two High Positive Schizotypy groups 

were substantially separated in their positive schizotypy scores, F(1, 78) = 287.65, p < 

.001, p
2 

= .79, but matched in their negative schizotypy traits, F(1, 78) = .20, p = .65, 

p
2 

= .00. In contrast, the two Low and two High Negative Schizotypy groups were 

selected to be substantially separated in their negative schizotypy traits, F(1, 78) = 

269.18, p < .001, p
2 

= .78, but matched in their positive schizotypy traits, F(1, 78) = 

.00, p = .98, p
2 

= .00. The descriptive statistics for each of the four groups are displayed 

in Table 1. As can be seen from this table, groups were also formed to be closely 

matched on age and gender ratio.                                                                                                                                                                                                                                                                                

 

Table 1 

Psychometric Characteristics of the O-LIFE Groups from Study 1 (n = 20 per group) 

 

 

 

 

  Low UE-Low IA High UE-Low IA Low UE-High IA High UE-High IA 

Mean age in years (SD) 18.15 (1.23) 19.65 (3.65) 21.55 (5.73) 18.40 (1.79) 

Number of females 14 13 14 12 

O-LIFE:UE     

    Mean (SD) .95 (.89) 7.95 (2.06) 1.50 (1.00) 7.45 (2.37) 

    Range 0 – 3 5 – 13 0 – 3 5 – 13 

O-LIFE:IA     

    Mean (SD) .75 (1.12) 1.05 (.94) 7.90 (2.31) 6.85 (2.16) 

    Range 0 – 3 0 – 3  5 – 14  5 – 11 
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Screening Measures 

 The Oxford-Liverpool Inventory of Feelings and Experiences (O-LIFE; Mason et 

al., 2005) is a multidimensional measure of schizotypy traits, designed for use with the 

general population. Positive and negative schizotypy traits were assessed using the 

Unusual Experiences (15 items) and Introvertive Anhedonia (14 items) factors extracted 

from the O-LIFE by Russell-Smith et al. (2011; Study 2). The O-LIFE comprises a 

yes/no response scale, with responses in the schizotypy direction scored one point and 

responses in the non-schizotypy direction scored zero. Higher scores on these subscales 

are thus indicative of a greater presence of these traits. 

Experimental Measures 

 Form A of the Embedded Figures Test (EFT; Witkin et al., 1971) was used to 

assess participants’ preference for local versus global processing. Specifically, this task 

assesses the ability of participants to process local information in the context of ignoring 

global information, requiring participants to detect shapes hidden within complex 

figures. The measure of performance is the time required to accurately locate the 

embedded figures, averaged across the twelve trials. In accordance with the procedure 

set out in the test manual, participants were given a maximum of 180s to locate each 

shape, and if any shape could not be located within this time limit, 180s was recorded as 

the response time for that trial.  

The Culture-Fair Intelligence Test (CFIT; Cattell, 1973) was also administered 

so that any effects of superior visuospatial ability on EFT performance could be 

accounted for in the analysis of results. The CFIT is a measure of fluid intelligence 

which comprises non-verbal reasoning items, including series and matrices problems. 

The CFIT score is the total number of correct items across the test’s four subtests. The 

CFIT correlates highly with other measures of fluid intelligence, and has adequate 

internal consistency (α = .74; Cattell, 1973). 

Procedure 

 Participants initially completed the O-LIFE in tutorial groups as part of a 

voluntary screening exercise. Students whose scores on the ‘Unusual Experiences’ and 

‘Introvertive Anhedonia’ factors made them suitable for inclusion in one of the four 

groups detailed previously, were then invited to participate in the experimental phase of 

the study. This involved an individual testing session, in which students were asked to 
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complete the EFT and CFIT. Written consent from all participants was obtained prior to 

the commencement of this testing session.  

Results 

 Prior to examining the effects of positive and negative schizotypy traits on EFT 

performance, the experimental data were initially screened for univariate outliers (scores 

more than three standard deviations from the corresponding group mean). No such 

outliers were identified. To examine group differences in mean EFT response times (see 

Table 2), a 2 x 2 analysis of variance (ANOVA) with two levels of positive schizotypy 

group (high, low) and two levels of negative schizotypy group (high, low) was then 

conducted. As reported in Table 2, the results of this ANOVA indicated no main effect 

of either the positive or negative traits of schizotypy on EFT performance. There was 

also no significant interaction between these traits for the EFT response times, F(1, 76) 

= .20, p = .66, p
2 

= .00. 

 In order to ensure there were no group differences in fluid intelligence (CFIT 

scores) masking the effects of the positive or negative traits of schizotypy on EFT 

performance, a 2 x 2 analysis of covariance (ANCOVA) where CFIT scores were 

entered as a covariate was conducted. Results from the ANCOVA again revealed no 

significant results, with the effect of O-LIFE:UE group on EFT scores remaining non-

significant, F(1, 76) = .31, p = .58, p
2  

= .00, along with the effect of O-LIFE:IA group, 

F(1, 76) = .53, p = .47, p
2  

= .01. There was also no significant interaction between the 

O-LIFE:UE and O-LIFE:IA factors for EFT scores, F(1, 76) = .47, p = .49, p
2  

= .01. 

 

Discussion 

 Since no effect of either O-LIFE:IA or O-LIFE:UE group on EFT performance 

was identified, the results of the current study suggest that neither positive or negative 

schizotypy traits relate to preference for local or global processing. While these results 

are consistent with some previous findings in the literature which have also found these 

traits to be independent of processing style, they are somewhat surprising given that 

other studies have reported significant relationships. Accordingly, a second study to test 

the replicability of these findings was conducted.   
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Table 2  

Descriptive Statistics (in seconds) and Associated F tests Comparing the EFT Performance of High and 

Low Scorers on the O-LIFE:Unusual Experiences Factor and High and Low Scorers on the O-

LIFE:Introvertive Anhedonia (O-LIFE:IA) Factor for Studies 1 and 2.  

 Mean SD Significance tests  

Study 1     

O-LIFE:Unusual Experiences     

High  27.10 14.98 

F(1, 76) = .11, p = .74, p
2 
= .00 

 

Low  28.39 19.15  

O-LIFE:Introvertive Anhedonia     

High 26.36 16.31 

       F(1, 76) = .51, p = .48, p
2 
= .01 

 

Low 29.13 17.95  

Study 2     

O-LIFE:Unusual Experiences     

High 33.98  20.06 

F(1, 76) = 4.40, p = .04, p
2 
= .06 

 

Low 25.85 13.67  

O-LIFE:Introvertive Anhedonia     

High 28.72 17.79 

F(1, 76) = .38, p = .54, p
2 
= .01  

 

Low  31.11 17.43  

Means for the High and Low Scorers on Each Factor are Collapsed Across the Levels of the Other 

Factor. 

Study 2 

As noted, the results from Study 1 were inconsistent with previous findings in 

the literature which have identified significant relationships between positive and/or 

negative traits of schizotypy and preference for local versus global processing. One such 

study was our previous test of High and Low O-LIFE:UE scorers on the EFT, which 
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found a significant link between higher levels of positive schizotypy traits and slower 

completion times for this task (Russell-Smith et al., 2010). Since this study was also 

conducted with an undergraduate Psychology sample, the main notable difference in 

methodology between the two studies was that the High and Low O-LIFE:UE groups in 

the Russell-Smith et al. (2010) study were designed to be matched in their levels of 

autistic-like traits. Specifically, these groups were matched on their total scores on the 

Autism Spectrum Quotient (AQ; Baron-Cohen, Wheelwright, Skinner, Martin, & 

Clubley, 2001), a measure of autistic-like traits designed for use with the general 

population. 

Since higher levels of autistic-like traits are reliably found to relate to a stronger 

bias for local processing, and are reported to positively correlate with levels of positive 

schizotypy traits (Hurst et al., 2007; Russell-Smith et al., 2010), it would not be 

surprising if groups created to be high and low in their O-LIFE:UE scores (as in Study 

1) are also similarly separated in their levels of autistic-like traits. If this is the case, the 

presence of more autistic-like traits could mask a global processing bias present for 

individuals with higher levels of positive schizotypy traits. To further explore this 

possibility, the two pairs of schizotypy groups in the current study are designed to be as 

matched as closely as possible in their levels of autistic-like traits. Importantly, like the 

traits of schizotypy, autistic-like traits comprise independent clusters, which can be 

divided roughly into social versus non-social traits. As previous findings in the literature 

indicate that these clusters of traits may not uniformly relate to performance on the EFT 

(Burnette et al., 2005; Pellicano, Maybery, & Durkin, 2005; Russell-Smith et al., 2012; 

Spek, Scholte, & Berckelaer-Onnes, 2011), the current study aims to equate O-LIFE:UE 

groups on the specific trait clusters (assessed by the “Social Difficulties” and 

“Details/Patterns” factors from the AQ; detailed below) for which it is feasible. It should 

be noted though that since the negative traits of schizotypy have been found to correlate 

strongly with AQ:Social Difficulties scores (Hurst et al., 2007; Russell-Smith et al., 

2011), matching the O-LIFE:IA groups on these traits is likely to be problematic. If this 

is the case, the role of the AQ:Social Difficulties traits will need to be considered in the 

event that significant EFT differences are identified between the O-LIFE:IA groups. 
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Method 

Participants 

Participants were selected from a screening process in which 1620 undergraduate 

students (1064 females) completed the O-LIFE:UE and O-LIFE:IA scales, as well as the 

“Social Difficulties” and “Details/Patterns” subscales from the AQ. The mean age of the 

students was 19.0 years (SD = 4.15 years). As for Study 1, these students were enrolled 

in an introductory Psychology unit as part of a broader degree at the University of 

Western Australia. The mean scores on the O-LIFE:UE and O-LIFE:IA subscales were 

3.90 (SD = 3.01) and 2.34 (SD = 2.67) respectively. The mean scores on the AQ:Social 

Difficulties and AQ:Details/Patterns scales were 23.03 (SD = 6.63) and 21.96 (SD = 

4.41) respectively. 

From the 1620 students screened, four groups equivalent to those in Study 1 

were formed: (1) Low O-LIFE:UE – Low O-LIFE:IA, (2) High O-LIFE:UE – Low O-

LIFE:IA, (3) Low O-LIFE:UE – High O-LIFE:IA, and (4) High O-LIFE:UE – High O-

LIFE:IA. The descriptive statistics for each of these groups are displayed in Table 3. As 

verified using ANOVA, the two Low and two High Positive Schizotypy groups were 

substantially separated in their O-LIFE:UE scores, F(1, 78) = 362.40, p < .001, p
2 

= .82, 

but matched in their O-LIFE:IA scores, F(1, 78) = .05, p = .83, p
2 

= .00. These groups 

were further selected to be matched in their AQ:Social Difficulties scores, F(1, 78) = 

.67, p = .42, p
2 

= .01, and their AQ:Details/Patterns scores, F(1, 78) = 2.42, p = .12, p
2 

= .03. The two Low and two High Negative Schizotypy groups were selected to be 

substantially separated in their O-LIFE:IA scores, F(1, 78) = 348.46, p < .001, p
2 

= .82, 

but matched in their O-LIFE:UE scores, F(1, 78) = .12, p = .73, p
2 

= .00. These groups 

were selected to also be equivalent in their AQ:Details/Patterns scores, F(1, 38) = .41, p 

= .52, p
2 

= .01, but as predicted, it was not possible to match these groups in their 

AQ:Social Difficulties scores, F(1, 38) = 45.08, p < .001, p
2 

= .37. As seen in Table 3, 

age and gender ratio were matched as closely as possible across the four groups. 

Screening Measures 

The O-LIFE:UE and O-LIFE:IA traits were assessed as in Study 1, using the 

factors from the O-LIFE identified in Russell-Smith et al. (2011).  
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Levels of autistic-like traits were assessed using the Autism Spectrum Quotient 

(AQ; Baron-Cohen et al., 2001), a 50-item self-report measure. Specifically, the current 

study used the “AQ:Social Difficulties” and “AQ:Details/Patterns” factors that were first 

identified by Russell-Smith et al. (2011; Study 2) and then used by Russell-Smith et al. 

(2012) to examine how specific subsets of autistic-like traits relate to performance on 

the EFT. As in our previous studies, the four-point response scale was retained for 

scoring (see Austin, 2005), such that a higher score indicates a greater presence of 

autistic-like characteristics (i.e., greater social difficulty and greater attention to 

details/patterns). 

Table 3 

Psychometric Characteristics of the O-LIFE Groups from Study 2 (n = 20 per group)  

 

  Low UE-Low IA High UE-Low IA Low UE-High IA High UE-High IA 

Mean age in years (SD) 17.70 (1.26) 18.05 (1.36) 19.50 (3.41) 17.90 (.97) 

Number of females 12 14 11 14 

O-LIFE:UE     

    Mean (SD) 1.45 (1.15) 8.05 (1.96) 1.30 (1.03) 7.65 (1.79) 

    Range 0 – 3 5 – 12  0 – 3 5 – 12 

O-LIFE:IA     

    Mean (SD) 1.20 (.89) 1.20 (1.01) 6.90 (1.55) 6.60 (1.73) 

    Range 0 – 3  0 – 3  5 – 10 5 – 11 

AQ:Details/Patterns     

 Mean (SD) 22.41 (3.08) 23.50 (2.98) 21.80 (3.83) 23.10 (3.95) 

 Range 15 – 27 18 - 30 15 – 31  17 – 29 

AQ:Social Difficulties     

 Mean (SD) 21.90 (6.73) 21.13 (5.43) 31.25 (5.22) 29.35 (6.02) 

 Range 13 – 33 13 – 33 24 – 43 16 – 41 
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Experimental Measures and Procedures 

The only change to the testing procedure from Study 1 was that the two-subtest 

form of the Wechsler Abbreviated Scale of Intelligence (WASI; Wechsler, 1999) was 

administered in place of the CFIT to provide an assessment of different facets of ability. 

This form of the WASI includes the Vocabulary and Matrix Reasoning subtests, which 

assess verbal and non-verbal ability respectively. In accordance with the test manual, 

estimates of Verbal IQ (VIQ) and Performance IQ (PIQ) were derived by pro-rating 

(doubling) the T scores. Full Scale IQ scores were then also obtained using the 

conversion table provided in the manual. 

Results 

The data were initially screened for outliers using the same procedure set out for 

Study 1. The mean EFT response time for one participant fell more than three standard 

deviations from the group mean, and was thus truncated using the method set out by 

Tabachnick and Fidell (2007). As in Study 1, a 2 x 2 ANOVA was conducted to 

examine whether level of positive and/or negative schizotypy traits affects completion 

times on the EFT. As reported in Table 2, the results of this ANOVA revealed a 

significant main effect of O-LIFE:UE group on EFT performance. Specifically, 

individuals with higher levels of these traits were found to take longer to identify the 

hidden shapes than individuals with low levels of these traits (see Table 2). However, 

when verbal and non-verbal IQ scores were entered as covariates in this analysis, the 

effect of O-LIFE:UE group on EFT performance became non-significant, F(1, 76) = 

1.59, p = .21, p
2 

= .02. Regardless of whether verbal and non-verbal IQ were covaried 

in the analysis, no significant main effect of O-LIFE:IA group on EFT performance was 

found (see Table 2). There was also no significant interaction between the positive 

schizotypy and negative schizotypy factors for EFT response times, F(1, 76) = .09, p = 

.77, p
2 

= .00.  

To further investigate the potential confounding effect of IQ on the pattern of 

results obtained in relation to EFT performance, a 2 (O-LIFE:UE group) x 2 (O-LIFE:IA 

group) x 2 (IQ domain) mixed-design ANOVA (where IQ domain – Verbal versus 

Performance – was entered as a within-subjects factor) was performed on the IQ scores. 

A main effect of IQ domain was found, F(1, 76) = 18.96, p < .001, p
2 

= .20, with 

participants obtaining higher VIQ scores (M = 118.15, SD = 15.13) than PIQ scores (M 
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= 110.13, SD = 11.92). While the main effect of O-LIFE:IA group was not significant, 

F(1, 76) = 3.20, p = .08, p
2 

= .04, there was a significant main effect of O-LIFE:UE 

group, F(1, 76) = 8.08, p = .01, p
2 

= .10. When scores collapsed across VIQ and PIQ 

were compared for the two O-LIFE:UE groups, a lower mean score was found for the 

High O-LIFE:UE participants (M = 110.90, SE = 14.23) than  the Low O-LIFE:UE 

participants (M = 117.38, SE = 12.10). The interaction between the O-LIFE:UE and O-

LIFE:IA factors on IQ was not significant, F(1, 76) = .95, p = .33, p
2 

= .01.  

Discussion 

While the current study identified a significant link between positive schizotypy 

traits and a preference for global processing (i.e., slower completion times on the EFT), 

this relationship was found to be confounded by IQ. The results of this study are thus in 

accord with those of Study 1, with neither the positive or negative traits of schizotypy 

found to have any direct effect on processing style. The confounding effect of IQ 

identified in this study is particularly noteworthy considering that some of the previous 

studies to report significant links between schizophrenia spectrum traits and an atypical 

local or global processing style have not considered the effect of IQ in the analysis of 

their results (e.g., Coleman et al., 2009; Rawlings & Claridge, 1984). The results of both 

studies are discussed further below, with particular attention paid to the different 

methodologies implemented across studies which may be responsible for the 

inconsistent findings reported in the literature to date.  

General Discussion 

The results from both Studies 1 and 2 suggest that the positive and negative traits 

of schizotypy are independent of preference for local versus global processing. As noted, 

this is somewhat surprising given the association between schizophrenia spectrum traits 

and visual processing style reported in the literature previously. This being said, there 

have been other published studies, and perhaps many more unpublished studies, which 

have found the positive and/or negative dimensions to be independent of preference for 

local versus global processing (e.g., Goodarzi et al., 2000; Tsakanikos & Reed, 2003). 

Following from this, there are two obvious possibilities regarding the accuracy of the 

current findings. The first is that the current results correctly identify that these two 

constructs are independent, and the second is that relationships do exist but the current 

studies have just failed to detect them. We explore these two possibilities below by 
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considering possible explanations for the inconsistent results obtained across studies. 

One possible explanation for the discrepancies in the literature to date is the 

wide variety of tasks that have been used across studies, some of which have even been 

questioned as valid measures of local-global processing. For example, it has been 

argued that the Hidden Figures Test is perhaps better understood as a measure of 

working memory since the task requires five shapes to be held in memory while 

searched for in a complex figure (Miyake, Witzki, & Emerson, 2001). It has also been 

suggested by Bellgrove, Vance and Bradshaw (2003) that the disturbance in visual 

processing in relation to schizophrenia spectrum traits stems not from an altered 

preference for local or global processing per se, but rather an impaired ability to shift 

attention from the global to local level of processing (see also Coleman et al., 2009). It 

is quite plausible that the attentional shift demands vary quite substantially across the 

set of local-global tasks used in the various studies. When performing the Navon 

Hierarchical Letter task, for instance, participants are constantly required to shift 

between levels of processing, and thus differences between high and low schizotypy 

individuals may be more likely to be identified with this task. Specifically, since the 

procedure of the EFT requires participants to describe the complex shape prior to 

searching for the simple shape hidden within it, this task may assist high schizotypy 

individuals to shift their attention to the local level prior to the timed phase of the test 

commencing (since participants typically start their descriptions at a holistic level and 

then proceed to describe the more local features of the shapes). Thus depending on the 

precise nature of the visual processing disturbance associated with schizotypy traits, the 

chance of finding significant differences between high and low positive schizotypy 

individuals may be reduced by using the EFT. 

However, the explanatory value of task choice in relation to the discrepant 

findings across studies is limited since studies that have used the same task have yielded 

different results. For example, our previous study also used the EFT as the measure of 

local versus global processing, but found individuals with high levels of positive 

schizotypy traits to display slower performance on this task when compared to IQ-

matched low schizotypy individuals (Russell-Smith et al., 2010). An alternative 

explanation is, therefore, required to explain the inconsistent findings across these two 

studies. Since one of the only differences in methodology across the two studies was in 

the way that the pairs of O-LIFE:UE groups were matched on autistic-like traits, the 

effect of matching these traits should be considered. While speculative, it could be the 



124 

 

 

case that specific subsets of autistic-like traits differentially relate to performance on the 

EFT, and that levels of these traits may have not been matched across the groups in the 

Russell-Smith et al. (2010) study since groups were matched only on their total AQ 

scores. These potential differences could account for the significant effect of O-

LIFE:UE group on EFT performance identified in our previous study. Another possible 

explanation is that there are more specific sets of traits within the positive schizotypy 

dimension (i.e., magical ideation, unusual perceptual experiences, and paranoia), and 

that these do not uniformly relate to preference for local or global processing. If samples 

across studies were then to differ in their precise set of positive traits, the varied results 

which are currently reported in the literature would then be expected.  

The results of Study 2 also suggest that a consideration of the role of IQ may be 

important in better understanding the discrepant findings across studies conducted to 

date. Specifically, the results of this study indicated that the relationship between 

processing preference and level of positive schizotypy traits was confounded by IQ. As 

noted previously, this finding is particularly noteworthy since some of the previous 

studies to investigate this link have either not included measures of IQ, or have 

identified IQ discrepancies between their samples of interest and control samples but 

then not considered the potential impact of this discrepancy on task performance (e.g., 

Coleman et al., 2009; Rawlings & Claridge, 1984). The current results highlight that it 

is crucial for all studies investigating the relationship between schizotypy traits and 

processing style to ensure that any significant links identified cannot be attributable to 

the effects of IQ.  

 However, the confounding effect of IQ on the relationship between positive 

schizotypy and preference for global processing identified in Study 2 becomes more 

complicated when one considers the results of those studies which have controlled for 

IQ and still found level of positive schizotypy traits to significantly relate to 

performance on local-global tasks (e.g., Goodarzi et al, 2000; Russell-Smith et al., 

2010). In particular, we again consider the results of our previous study which identified 

higher levels of positive schizotypy traits to link to slower EFT performance in groups 

of high and low positive schizotypy groups matched on IQ (Russell-Smith et al., 2010). 

The results of this previous study are not only inconsistent with the notion that IQ plays 

a significant role in this relationship, but also raise the question as to why the high and 

low positive schizotypy groups differed substantially in IQ in the present study, when 

there were no significant IQ differences in the previous study. While this could be 
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explained as just random variation between samples, another possibility to consider is 

that all participants included in the previous study were assessed to have low levels of 

negative schizotypy traits (although a briefer version of the O-LIFE:IA scale was used 

to assess for these traits). The design of the present study required high negative 

schizotypy individuals to be present in the sample, recruited for the High O-LIFE:UE – 

High O-LIFE:IA and Low O-LIFE:UE – High O-LIFE:IA groups, and thus it is possible 

that there are systematic differences in IQ between individuals with different 

compositions of schizotypy traits. Evidence that cognitive functioning differs as a 

consequence of the specific clusters of schizotypy traits present in a sample has been 

reported previously by Barrantes-Vidal et al. (2003), who notably also found executive 

functioning to be impacted most negatively by the negative traits of schizotypy. 

Additionally, as pointed out by Matheson and Langdon (2006), while general 

intellectual functioning is typically found to not be impaired in individuals with high 

levels of schizotypy traits (unlike their clinical counterparts), specific facets of IQ may 

be compromised in these individuals. 

It is clear that further investigation of the relationships between positive and 

negative schizotypy traits with local-global processing preference, and the role IQ plays 

in these relationships, is required. However, the lack of significant relationships 

identified in the current study does have broader implications for the schizophrenia 

spectrum. For example, the previous study by Russell-Smith et al. (2010) which found 

higher levels of positive schizotypy traits to relate to poorer EFT performance, was 

conducted to assess the validity of Crespi and  Badcock’s (2008) theory which posits 

that the autism and positive schizophrenia spectra are diametrically opposed. Since this 

previous study identified a pattern of poorer EFT performance for the individuals with 

higher levels of positive schizotypy traits (consistent with a global processing 

preference), and superior EFT performance for individuals with higher levels of autistic-

like traits (consistent with a local processing preference), the study offered support for 

Crespi and Badcock’s theory. Since there was no direct relationship identified between 

higher levels of positive schizotypy traits and poorer EFT performance in the present 

study, our previous support for this theory would have to be qualified in light of the 

current results. This is particularly the case since some subsequent tests of Crespi and 

Badcock’s theory have also offered no support for these authors’ position (Cheung et 

al., 2010; Russell-Smith et al., 2011; but see Brosnan, Ashwin, Walker, & Donaghue, 

2010; Del Giudice, Angeleri, Brizio, & Elena, 2010). 
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It is also interesting to consider the implications of the current results for the 

suggestion in the literature that the negative traits of schizotypy overlap with the social 

difficulties encountered by individuals with high levels of autistic-like traits. Such a 

claim is at least partly based on the finding in the literature that the social traits assessed 

by the AQ correlate strongly with scales of negative schizotypy (Hurst et al., 2007; 

Russell-Smith et al., 2011), as well as the finding of considerable overlap in the brain 

structures affected in individuals with autism and schizophrenia (see Cheung et al., 

2010). Given Russell-Smith et al. (2012) found that individuals who scored highly on 

the AQ:Social Difficulties scale displayed faster EFT performance (i.e., a greater 

preference for local processing) than individuals who obtained low scores on this scale, 

if these sets of traits really do overlap then a similar finding with O-LIFE:IA scores 

would be anticipated. As this was not the case, the results of this study suggest that the 

AQ:Social Difficulties and O-LIFE:IA scales may represent distinct sets of deficits. On 

a related point, as noted previously, the strong correlation between these trait sets meant 

that matching the High and Low O-LIFE:IA groups in their AQ:Social Difficulties 

scores was not possible. However, it is worth noting that the two O-LIFE:IA groups in 

the current study were not as separated in their AQ:Social Difficulties scores as in the 

Russell-Smith et al. (2012) study which found higher AQ:Social Difficulties to relate to 

superior EFT performance. This can perhaps provide some explanation for why no 

significant differences in EFT performance were found in the current study.  

The current study set out with the aim of expanding our existing understanding 

of the nature of the relationship between levels of schizotypy traits and preference for 

local versus global processing. The results obtained further highlight that there is very 

little consistency across studies, both in terms of the methodology used and the results 

obtained. While the current study identified no significant effect of either positive or 

negative schizotypy traits on processing style preference, since other studies have 

reported significant effects of these traits, future studies should continue to explore the 

basis of these inconsistent findings.  
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Foreword to Chapter 6 

 

The thesis began with a test of Crespi and Badcock’s (2008) theory with an empirical 

investigation of the claims these authors make in relation to preference for local versus 

global processing (Chapter 2). While this investigation provided convincing support for 

Crespi and Badcock’s position, no other studies directly comparing the effects of autism 

and positive schizophrenia spectra traits are yet to appear in the literature. Furthermore, 

the results reported in Chapter 5 query the finding in this initial study of a link between 

higher levels of positive schizotypy traits and a preference for global processing, a 

finding which was central to Crespi and Badcock’s theory being supported in this first 

study. The next chapter thus describes an independent direct test of these authors’ 

theory which examined the accuracy of predictions made in relation to mentalistic 

cognition (which overlaps with empathizing) versus mechanistic cognition (which 

overlaps with systemizing). Specifically, Crespi and Badcock predict that while autistic-

like traits are associated with a profile of superior systemizing but poor empathizing, 

positive schizotypy traits are associated with the contrasting profile of superior 

empathizing but poor systemizing.  
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CHAPTER 6 

 

 

Are the autism and positive schizotypy spectra diametrically opposed in 

empathizing and systemizing? 
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Abstract 

 

 

Crespi and Badcock’s (2008) novel theory, which presents autism and positive 

schizophrenia as diametrical opposites on a cognitive continuum, has received mixed 

support in the literature to date. The current study aimed to further assess the validity of 

this theory by investigating predictions in relation to empathizing and systemizing. 

Specifically, it is predicted by Crespi and Badcock that while mild autistic traits should 

be associated with a cognitive profile of superior mechanistic cognition (which overlaps 

with systemizing) but reduced mentalistic cognition (which overlaps with empathizing), 

positive schizotypy traits should be associated with the opposite profile of superior 

mentalistic but reduced mechanistic cognition. These predictions were tested in a student 

sample using a battery of self-report and behavioural measures. The pattern of results 

obtained provides no support for Crespi and Badcock’s theory. 
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Crespi and Badcock’s (2008) theory, which presents the symptoms of autism 

(e.g., social impairment, communication difficulties, and restricted interests) and 

positive schizophrenia (e.g., magical ideation, unusual perceptual experiences, and 

paranoia) as diametrical opposites, has attracted the attention of researchers from a 

diverse array of backgrounds. While some studies have provided compelling support for 

Crespi and Badcock’s position (e.g., Brosnan, Ashwin, Walker, & Donaghue, 2010; Del 

Giudice, Angeleri, Brizio, & Elena, 2010; Russell-Smith, Maybery, & Bayliss, 2010), 

others have cast significant doubt upon it (e.g., Cheung et al., 2010; Russell-Smith, 

Maybery, & Bayliss, 2011). With investigation of the theory continuing, the current 

study assesses the validity of the claims these authors make in relation to mentalistic 

and mechanistic cognition, parallel cognitive systems which Crespi and Badcock 

propose to be contrastingly affected in the two disorders. Specifically, these authors 

suggest that mentalistic cognition, which overlaps with empathy (i.e., the capacity to 

understand others and care about how they feel; Baron-Cohen, 2002), is underdeveloped 

in autism but overdeveloped in positive schizophrenia. In contrast, it is suggested that 

mechanistic cognition, which overlaps with systemizing (i.e., the drive to understand, 

predict, control and construct rule-based systems; Baron-Cohen, 2002), is 

overdeveloped in autism but underdeveloped in positive schizophrenia.  

With their claims largely embedded in genetic and evolutionary theory, 

Crespi and Badcock (2008) argue that the general diametric opposition of autism 

and positive schizophrenia is the result, in part, of an association between autistic 

traits and an imbalance toward paternally expressed genes (which promote a general 

pattern of overgrowth), versus an association between positive schizophrenia traits 

and an imbalance toward maternally expressed genes (which promote 

undergrowth). Specifically, with regard to the claims made in relation to 

empathizing and systemizing, Crespi and Badcock predict that integrated social 

brain systems (which comprise brain regions including the amygdala, orbitofrontal 

cortex, anterior congulate cortex, medial prefrontal cortex, and the mirror-neuron 

systems) are disrupted in diametrically opposite ways in autistic- and psychotic-

spectrum conditions. For example, Crespi and Badcock suggest that the imbalance 

towards paternally-expressed genes in autism is argued to contribute to an enlarged 

(and therefore, over-activated) amygdala in individuals affected by the disorder 

(Crespi & Badcock, p. 248; for supporting evidence see Howard et al., 2000; Sparks 

et al., 2002; but see Aylward, Minshew, Goldstein et al., 1999; Pierce, Muller, 



136 

 

 

Ambrose, Allen, & Courchesne, 2001). Due to the role of the amygdala in emotion 

processing, particularly in attention to and interpretation of social cues such as gaze 

and facial expression, the (proposed) hyperactivation of the amygdala is said to 

make experiencing social cues uncomfortable for some individuals with autism, and 

thus avoided.  As these cues provide much of the emotional information which 

makes empathizing possible, avoiding these cues is argued to restrict the ability of 

those with autism to empathize (Crespi & Badcock, p. 252; see also Makram, 

Rinaldi, & Makram, 2007). In contrast, Crespi and Badcock note that some studies 

have reported smaller (and underactivated) amygdala for individuals with positive 

schizophrenia (e.g., Kosaka et al., 2002; but see Velakoulis et al., 2006), as well as 

abnormal over-responsiveness in attentional orienting to gaze (see Langdon, 

Corner, McLaren, Coltheart, & Ward, 2006b).This hyperactivation to gaze is 

proposed to lead to an over-attribution of mental states and intentions to others, 

which is implicated in the paranoia and delusions experienced by individuals with 

positive schizophrenia (Crespi & Badcock, p. 253; see also Langdon, Coltheart, & 

Ward, 2006a; Langdon et al., 2006b). While these traits are thus dysfunctional 

when present at a clinical level, Crespi and Badcock suggest that individuals with 

milder levels of these traits (i.e., positive schizotypy individuals) may be better at 

detecting subtle social cues, and thus display a superior ability to attribute mental 

states and intentions to others, compared to individuals with low levels of these 

traits. These authors also cite studies which provide evidence of a larger 

hippocampus in individuals with autistic traits versus a smaller hippocampus in 

individuals with positive schizophrenia (e.g., Johnson, 2005; Schumann et al., 

2004), to partially explain why the upper end of the autism dimension is predicted 

to be associated with enhanced visual-spatial and mechanistic aspects of cognition 

(including systemizing), while these aspects of cognition are predicted to be 

diminished in the upper end of the positive schizophrenia dimension. 

 The cognitive profile that Crespi and Badcock (2008) predict in relation to 

the autism spectrum has been identified in numerous previous studies, with higher 

levels of autistic traits commonly linked to superior systemizing and/or reduced 

empathizing (e.g., Baron-Cohen, Richler, Bisarya, Gurunathan & Wheelwright, 

2003; Baron-Cohen & Wheelwright, 2004; Baron-Cohen, Wheelwright, Skinner, 

Martin, & Clubley; 2001c; Focquaert, Steven, Wolford, Colden & Gazzaniga, 2007; 

Ozonoff, Pennington & Rogers, 1990; but see Voracek & Dressler, 2006). 
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Moreover, the proposed profile is consistent with that predicted by Baron-Cohen’s 

(2002) “extreme male brain” theory of autism. Specifically, this theory states that, 

as a result of excessively high levels of prenatal testosterone, individuals with 

autism display an exaggerated form of the pattern seen in typical males where 

systemizing is more highly developed than empathizing. According to this theory, 

females generally display the opposite cognitive profile, showing a greater capacity 

for empathizing over systemizing. Consistent with Crespi and Badcock’s claims, 

Baron-Cohen’s theory implies that an “extreme female brain”, a counterpart to 

autism, also exists where individuals would display an excessive capacity for 

empathizing but show deficits in their ability to systemize. Interestingly, Crespi and 

Badcock state that a brain that develops under a relatively strong influence of 

paternally-expressed genes would appear anatomically and cognitively similar to 

Baron-Cohen’s (2002) “male brain”, while a brain that develops under the influence 

of maternally-expressed genes would appear similar to a “female brain”. Therefore, 

while differing in what they propose drives this profile, both theoretical approaches 

are in agreement about the cognitive profile present in individuals with an autism 

spectrum diagnosis or with high levels of autistic-like traits.  

Further support for Crespi and Badcock’s (2008) position comes from the 

results of the only existing study to directly test the validity of their claims in 

relation to empathizing and systemizing. This study, conducted by Brosnan et al. 

(2010), identified a positive correlation between self-reported psychotic symptoms 

and scores on the Empathy Quotient (EQ; Wakabayashi et al., 2006) in a non-

clinical female sample. This relationship became even more evident when hyper-

empathizing (i.e., the degree to which empathizing is superior to systemizing) was 

examined. Notably, Brosnan et al.’s use of a non-clinical sample was in keeping 

with the recommendations of Crespi and Badcock, who argue that a pathological 

level of autism and positive schizophrenia traits can disorder behaviour to the extent 

that identifying the underlying effect of these traits can then be difficult. 

Accordingly, the current study also draws on the well-evidenced notion that both 

autism and schizophrenia traits exist on a spectrum of severity with both sets of 

traits extending beyond disordered individuals to also be present in the general 

population (see Best, Moffat, Power, Owens, & Johnstone, 2008; Constantino & 

Todd, 2005), and examines individuals with non-pathological levels of these traits. 

Studies have previously found typical individuals with high levels of these traits to 
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show cognitive profiles which resemble those of their clinical counterparts (see 

Almeida, Dickinson, Maybery, Badcock, & Badcock, 2010; Best et al., 2008; 

Grinter et al., 2009a; Matsui, Sumiyoshi, Kato, Yoneyama, & Kurachi, 2005; 

Russell-Smith et al., 2010). To identify these individuals, the current study uses the 

Autism Spectrum Quotient (AQ; Baron-Cohen et al., 2001c), a quantitative measure 

of autistic-like traits, and the Unusual Experiences subscale of the Oxford-

Liverpool Inventory of Feelings and Experiences (O-LIFE:UE; Mason, Linney, & 

Claridge, 2005), a scale designed to assess levels of positive schizotypy traits in the 

general population. Specifically, the current study compares two pairs of groups on 

empathizing and systemizing, one pair comprising High and Low AQ scorers and 

the other comprising High and Low O-LIFE:UE scorers. 

Although Crespi and Badcock (2008) do not explicitly distinguish between 

cognitive empathy (i.e., the ability to understand the intentions and behaviour of 

others) and affective empathy (i.e., experiencing an emotional response congruent 

with the affective state of another), their claims seem to refer most strongly to 

cognitive empathy with empathy discussed primarily in relation to more cognitive-

based concepts including mentalizing and theory of mind. Accordingly, a 

multidimensional view of empathy is adopted for the current study, and both 

cognitive and affective empathy are examined for their associations with autistic-

like and positive schizotypy traits. This approach seems particularly crucial in light 

of the results of two studies, which together offer some support for Crespi and 

Badcock’s position. The first of these studies, by Rogers, Dziobek, Hassenstab, 

Wolf, and Convit (2007), found that when compared to typical individuals, adults 

with Asperger’s Disorder (AD) scored lower on the cognitive subscale of the 

Interpersonal Reactivity Index (Davis, 1983), a multi-dimensional self-report 

measure of empathy, but scored in the average range on the affective empathy 

subscale of this measure (see also Dziobek et al., 2008). Henry, Bailey, and Rendell 

(2008), who more recently explored the dissociation between cognitive and 

affective empathy (using the EQ; Baron-Cohen & Wheelwright, 2004) in relation to 

positive schizotypy traits, found these traits to be positively associated with 

heightened levels of cognitive empathy, but to be independent of affective empathy. 

While the results of these studies for self-reported cognitive empathy are consistent 

with Crespi and Badcock’s theory, outcomes are less consistent for the behavioural 

measures of cognitive empathy used in these and other studies. Of particular note, 
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conflicting with Crespi and Badcock’s claims, Henry et al. found higher levels of 

positive schizotypy traits to relate to more impaired performance on the Reading the 

Mind in the Eyes Test (Eyes Test; Baron-Cohen, Wheelwright, Hill, Raste & 

Plumb, 2001a), a behavioural measure of cognitive empathy which requires 

attribution of mental states to others based on photographs of their eye regions (see 

also Gooding & Pflum, 2011). High and low AQ scorers have also been reported to 

perform at an equivalent level on this test (Kunihira, Senju, Dairoku, Wakabayashi 

& Hasegawa, 2006). However, in keeping with reports of impaired cognitive 

empathy for individuals on the upper end of the autism spectrum, Rogers et al. did 

find AD individuals to perform worse than typical individuals on the Strange 

Stories test (Happé, 1994), a different behavioural measure.  

 Turning our attention to systemizing, as has been noted previously, a 

number of existing studies provide support for the notion of superior systemizing in 

relation to autistic traits. For example, a study by Krajmer, Janusikova, Spajdel, and 

Ostatnikova (2010) found that a sample of males with AD scored higher than 

typical individuals on the Systemizing Quotient (SQ; Wakabayashi et al., 2006), a 

self-report measure of an individual’s tendency to engage in rule-based behaviour, 

and the Intuitive Physics Test (Baron-Cohen, Wheelwright, Scahill, Lawson & 

Spong, 2001b), a behavioural measure of systemizing. Wakabayashi et al. (2007) 

also reported higher SQ scores for individuals with autism compared to typical 

individuals. Results obtained in relation to non-clinical samples have been more 

ambiguous. Baron-Cohen et al. (2001c) showed that students enrolled in science 

courses purported to require advanced systemizing skills (e.g. computer science, 

mathematics, and physics), scored higher on the AQ than humanities students.  In a 

follow-up study by Focquaert et al. (2007), science students scored higher than 

humanities students on the SQ. However, Voracek and Dressler (2006) reported 

only a weak positive correlation between the SQ and AQ for females and no 

correlation for males.  Literature on the relationship between positive schizotypy 

traits and systemizing ability is extremely limited. However, one finding which may 

perhaps indicate a link between positive schizotypy traits and poor systemizing, is 

Nettle’s (2006) report of fewer positive schizotypy traits in mathematicians 

compared to non-mathematicians. This finding implies an inverse association 

between positive schizotypy traits and systemizing since mathematicians are 

generally considered to be strong systemizers (see Baron-Cohen et al., 2003). 
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 Being the first study to compare empathizing and systemizing for both 

individuals with high and low AQ scores and individuals with high and low O-

LIFE:UE scores, the current study provides the first complete test of Crespi and 

Badcock’s (2008) theory in relation to these aspects of cognition. According to this 

theory, the High AQ group in the current study should score lower than the Low 

AQ group on the empathy measures, but score higher on the systemizing measures. 

The O-LIFE:UE groups are predicted to display the opposite pattern, with elevated 

scores on the empathy measures but lower scores on the systemizing measures for 

the High O-LIFE:UE group compared to the Low O-LIFE:UE group. As detailed 

previously, the results of previous studies suggest that if autistic-like and schizotypy 

traits are found to be diametrically opposed in how they relate to empathy, it may 

hold only for the cognitive component of empathy. The current study thus assessed 

cognitive and affective empathy separately. Cognitive empathy was assessed using 

the Cognitive scale of the EQ (EQ:Cognitive) and the Eyes Test, while affective 

empathy was assessed using the Emotional Reactivity scale of the EQ 

(EQ:Emotional Reactivity) and a passage rating task adapted from Batson, Eklund, 

Chermock, Hoyt, and Ortiz (2007). The measures of systemizing include the SQ, 

Mental Rotation Test (Peters et al., 1995), and Intuitive Physics Test (Baron-Cohen 

et al., 2001b). 

The inclusion of self-report and behavioural measures of both cognitive and 

affective empathy in the current study is an important advancement on the work that 

has been done previously in relation to autistic-like or positive schizotypy traits. 

Specifically, while previous studies of these traits have included both self-report 

and behavioural measures of cognitive empathy, affective empathy has been 

assessed with only self-report measures. Additionally, while research examining 

systemizing in high positive schizotypy individuals is limited generally, much of 

the work examining the relationship between autistic-like traits and systemizing has 

been conducted using only the SQ, and thus little behavioural data is currently 

available. The importance of including both self-report and behavioural measures of 

these processes is highlighted by the relatively small correlation previously reported 

by Henry et al. (2008) between the Cognitive scale of the EQ and the Eyes Test. 

This low correlation is surprising given that both are commonly used measures of 

cognitive empathy in the literature, and suggests that further investigation of the 

relationships between these indices is required. Accordingly, prior to comparing the 
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AQ and O-LIFE:UE groups, the current study will examine the correlations 

between each of the experimental measures. The inclusion of both self-report and 

behavioural measures in the current study is also useful to be able to make a 

distinction between perceived skills or deficits and actual ability. This is 

particularly relevant when assessing Crespi and Badcock’s (2008) theory in relation 

to the traits of positive schizotypy, since these traits may increase the number of 

attributions a person makes about the mental states and intentions of others (i.e., 

superior self-rated empathy), but if the attributions are not accurate then this will 

not translate to better performance on behavioural measures. 

When comparing the pair of AQ groups and pair of O-LIFE:UE groups on 

the experimental variables, the effects of gender, IQ, and mood, need to be 

considered. While gender will be controlled in the formation of groups, if any 

differences in IQ or mood are identified between the pairs of groups, these will be 

controlled for statistically in the analysis of results. Consideration of the effects of 

IQ is particularly crucial in the current study given the relationship identified 

between general intelligence and systemizing ability (see Ozer, 1987; Soulières, 

Zeffiro, Girard, & Mottron, 2011). Mood primarily requires consideration given the 

effects that both negative and positive emotional arousal have been found to have 

on an individual’s tendency or ability to empathize (see Nezlek, Feist, Wilson, & 

Plesko, 2001).  

Method 

Participants 

A total of 804 students (529 females) completing a Psychology elective as 

part of their broader undergraduate course (e.g., a BA or BSc) were screened on the 

AQ and the Unusual Experiences subscale of the O-LIFE. The mean age of the 

students was 19.1 years (SD = 4.9 years). A mean score of 104.87 (SD = 12.49)
1
 

was obtained for the AQ (when the four-point scale was retained for scoring) and a 

mean of 4.19 (SD = 3.01) was obtained for the O-LIFE:UE subscale. From these 

804 students, two pairs of groups (i.e., four groups in total) were formed, such that 

                                                           

       
1
 When calculated using Baron-Cohen et al.’s (2001c) 0/1 method of scoring, the 

mean AQ score obtained for the sample was 21.66 (SD = 3.86). This is comparable to 

the mean score reported for Baron-Cohen et al.’s (2001c) student sample which 

comprised students from science, humanities and social science disciplines. 
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each group contained 20 participants. One of these pairs consisted of High and Low 

AQ groups. As displayed in Table 1, these groups were selected such that they were 

separated substantially in their AQ scores, F(1, 38) = 298.47, p < .001, d
 
= 5.46, but 

matched as closely as possible on their O-LIFE:UE scores, F(1, 38) = .17, p = .682, 

d
 
= .13. The other pair of groups, the High and Low O-LIFE:UE groups, were 

selected such that they were separated in their O-LIFE:UE scores, F(1, 38) = 

318.94, p < .001, d
 
= 5.64, but matched as closely as possible on their AQ scores, 

F(1, 38) = 0, p = 1.00, d
 
= 0 (see Table 1). As can also be seen in Table 1, the pairs 

of groups were additionally selected to be closely matched on gender and age.
2
5 

 

Table 1 

Psychometric Characteristics of the High and Low AQ Groups and the High and Low O-LIFE:UE 

Groups (n = 20 per group) 

  Low AQ High AQ Low O-LIFE:UE High O-LIFE:UE 

Age (in years) 18.8 20.5 19.00 18.35 

   SD (in years) 2.7 5.1 3.0 2.5 

Number of females 11 12 11 11 

AQ     

    Mean 88.20 128.60 99.80 99.80 

    SD 3.05 10.00 3.44 7.11 

    Range 81 – 94 103 – 155 90 – 105 86 – 116 

O-LIFE:UE 
    

    Mean 4.55 4.25 .40 9.55 

    SD 1.50 2.88 .68 2.19 

    Range 0 – 7 0 – 11 0 – 2 5 – 13 

                                                           

       
2
 The High and Low O-LIFE:UE groups were also found not to differ in their levels 

of negative schizotypy traits (e.g., social withdrawal and affective flattening), as 

assessed by the Introvertive Anhedonia factor of the O-LIFE, F(1, 38) = .25, p = .62. 
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Screening Measures  

 The Autism Spectrum Quotient (AQ; Baron-Cohen et al., 2001c) is a 50-

item self-report measure used to assess levels of autistic-like traits in the general 

population.  In accord with the four-point response scale (definitely agree, slightly 

agree, slightly disagree, definitely disagree), items were scored from 1 – 4, with a 

higher score reflective of a greater endorsement of autistic-like traits. Austin (2005) 

reported better inter-item reliability for this four-point method of scoring compared 

to the 0/1 method used by Baron-Cohen et al. (2001c) and several recent studies 

have used the more fine-grained scoring system for this instrument (e.g., Jobe & 

White, 2007; Russell-Smith et al., 2010, 2011; Russell-Smith, Maybery, Bayliss, & 

Sng, in press; Stewart & Austin, 2009). The AQ is a well-validated measure of 

autistic-like traits, able to reliably distinguish individuals with an autism spectrum 

disorder (ASD) from individuals drawn from the general population (Baron-Cohen 

et al., 2001c; Hoekstra, Bartels, Cath, & Boomsma, 2008). 

Positive schizotypy traits were assessed using the 15-item “Unusual 

Experiences” factor from the Oxford-Liverpool Inventory of Feelings and 

Experiences (O-LIFE:UE; Mason et al., 2005) which has been used previously in 

the student population accessed for the current study (Russell-Smith et al., 2011). 

Evidence for the validity of this measure comes from the finding that schizophrenia 

patients obtain higher scores on it than typical individuals (Cochrane, Petch, & 

Pickering, 2010). The specific factor used in the current study, which taps 

perceptual aberrations, hallucinatory experiences, and magical thinking, is reported 

to have good reliability (α = .78) and correlates highly with the original longer 

subscale from which it was derived (see Russell-Smith et al., 2011).  The 

questionnaire has a yes/no response format, with responses in the positive 

schizotypy direction scored one point and other responses scored zero. 

Experimental Measures 

Empathy 

Muncer and Ling’s (2006) five-item “Cognitive” and “Emotional 

Reactivity” factors extracted from the Empathy Quotient (EQ; Baron-Cohen & 

Wheelwright, 2004) were used to separately assess the cognitive and affective 

components of empathy. Self-ratings were made on a four-point Likert scale 
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(strongly agree, slightly agree, slightly disagree, strongly disagree). The 

questionnaire is scored such that responses in the non-empathic direction receive 

zero points, ‘slightly’ empathic responses receive one point, and ‘strongly’ 

empathic responses receive two points. Note that the factor structure of the EQ used 

here has been replicated by Kim and Lee (2010), and these factors have been able to 

successfully dissociate cognitive and affective empathy in previous studies (e.g., 

Maurage et al., 2011). Muncer and Ling reported Cronbach’s alpha to be .74 for the 

cognitive scale and .63 for the emotional reactivity scale. 

To provide a behavioural measure of cognitive empathy, a computerized 

version of the Revised Reading the Mind in the Eyes Test (Baron-Cohen et al., 

2001a) was used. This test requires participants to select which of four words best 

describes the belief or mental state (e.g., jealous or embarrassed) expressed in 36 

sets of eyes (half from males). Participants received one point for each correct 

response.  

The Simone task, a task based on those used in Batson et al. (2007), was 

used to provide a behavioural measure of affective empathy. For this task, 

participants are presented with a vignette and then asked to rate (on a six-item 

measure) the degree to which it makes them feel sympathetic, softhearted, warm, 

compassionate, tender, and moved. Responses are provided on a seven-point 

response scale (1 – not at all – to 7 – extremely), with responses across the six items 

summed to provide a total score. Rating scales based on these six emotions have 

been used extensively in previous research to assess feelings of empathic concern 

(see Batson et al.). The specific vignette used in the current study was one that 

Devine, Fay, and Maybery (2012) adapted from Van Lange (2008), in which 

‘Simone’ describes her distress having just learned that her father has been 

diagnosed with a terminal brain tumor. Cronbach’s alpha for this measure 

calculated from the current data set was .88. 

Systemizing 

Participants self-rated their systemizing ability using the 25-item version of 

the Systemizing Quotient (Wakabayashi et al., 2006), which provides an indication 

of an individual’s tendency to understand systems and engage in rule-based 

behaviour. Wakabayashi et al. reported this measure to have reasonable reliability 
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with good internal consistency (Cronbach’s alpha of .88). As is standard, the 

method used for completing and scoring the SQ was identical to that of the EQ.  

 The Intuitive Physics Test (Physics Test; Baron-Cohen et al., 2001b), a 20-

item multiple choice test, was also administered to provide a behavioural measure 

of systemizing ability. The creators of this test describe it as a measure of folk 

physics with all questions included on the basis of being solvable from everyday 

experience of the physical-causal world. Participants were given a maximum of 10 

minutes to complete the test, and obtained one point for each correct response.  

 As an additional behavioural measure of systemizing, all participants 

completed Set B of the Mental Rotation Test (MRT; Peters et al., 1995) for which 

they were shown line drawings of three-dimensional block figures. For each item, a 

target block figure is shown on the left, followed by four similar figures on the 

right. The task is to select the two figures on the right that represent the target figure 

rotated in space. Incorrect choices are mirror images of the target or alternative 

block configurations. Participants had to identify both of the correct alternatives 

with a score of one given only if both choices were correct (providing a maximum 

score of 24). The test was administered in two 12-item halves with participants 

given four minutes to complete each half. A Cronbach’s alpha of .92 has been 

previously reported for this version of the test (Caissie, Vigneau, & Bors, 2009). 

According to Baron-Cohen (2002), successful completion of this test requires 

systemizing because you have to treat each feature in a display as a variable that can 

be transformed (e.g. rotated) and predict how it will then appear.  

IQ 

The Vocabulary subtest from the Wechsler Abbreviated Scale of Intelligence 

(WASI; Wechsler, 1999) was administered to assess verbal IQ (VIQ). This subtest 

is reported to have a test-retest reliability estimate of .94 (Wechsler, 1999), and was 

administered and scored according to the manual. An estimate of VIQ was obtained 

by pro-rating the T scores (by doubling) and then using the conversion tables in the 

manual.  

Mood 

Participants were also asked to rate their mood before and after completing 

the tasks. Four mood states (happy, sad, anxious and relaxed) were assessed using 
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four separate nine-point Likert scales (0 – not at all – to 8 – a great deal). A mean of 

the responses for each of the mood states across the two administrations was then 

calculated. 

Procedure 

 For the screening phase, students voluntarily completed the AQ and O-

LIFE:UE measures in their tutorial groups. Students whose scores made them 

suitable for inclusion in one of the four groups described above were then invited to 

participate in the experimental phase of the study. Those students who chose to 

participate and provided consent completed a one hour individual testing session in 

which they completed each of the experimental tests. In accordance with ethical 

approval obtained for the study, participants were not informed that the study 

related to autistic-like or schizotypy traits until the completion of the testing 

session.  

Results 

 Prior to running the analyses, all test variables were inspected for univariate 

(a z-score equivalent below -3.29 or greater than 3.29) and multivariate outliers 

(Cook’s distance > 1). No outliers were detected when the groups were examined 

separately or combined. An examination of the skewness and kurtosis statistics in 

SPSS indicated that all of the dependent variables were normally distributed (i.e., 

skew < two and kurtosis < four).  

Relationships between the tasks 

 To further investigate the previous suggestion by Henry et al. (2008) of only 

a modest correlation between self-report and behavioural measures of empathy, the 

correlations between test variables were examined across all 80 participants (see 

Table 2). Most significantly, Henry et al.’s report of only a modest correlation 

between the Eyes Test and Cognitive subscale of the EQ was confirmed, with only 

a weak, non-significant correlation found between these measures in the current 

data set. The lack of correlation between these measures suggests incongruity 

between an individual’s actual capacity for cognitive empathy and their perceived 

capacity, and reiterates the importance of comparing the pairs of groups in the 
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current study on both self-report and behavioural measures. The significance of this 

finding is explored further in the Discussion.  

Interestingly, unlike the measures of cognitive empathy, the two affective 

empathy measures (i.e., the Emotional Reactivity subscale of the EQ and the 

Simone task) were found to correlate strongly. EQ:Emotional Reactivity scores also 

correlated significantly with EQ:Cognitive scores, as would be expected given that 

these are both self-report empathy measures. The degree of correlation across the 

cognitive and affective empathy tasks was consistent with these being separable 

constructs, with performance on the Eyes Test and Simone task found to be 

completely unrelated. Furthermore, scores on the empathy and systemizing tasks 

were found to either be independent or negatively correlated. The systemizing tasks 

themselves were all correlated in a positive direction, with the strongest correlation 

identified between the behavioural measures (i.e., the Physics and Mental Rotation 

Tests). This pattern of correlation again emphasises the need for the inclusion of 

both self-report and behavioural measures in the group analyses, the results of 

which are detailed next.  

Table 2 

Correlations between the Measures of Empathy and Systemizing (N = 80) 

 Eyes EQ:Cog. Simone EQ:Emot. MRT Physics SQ 

Eyes -  .16 .00 .12 -.07 .06 -.21 

EQ:Cog  - .17 .31* -.28* -.16 .21 

Simone   - .54* .03 .07 .00 

EQ:Emot.    - -.14 -.04 -.07 

MRT     -   .52** .28* 

Physics       - .23* 

SQ       - 

*p < .05; **p < .001 

Note. EQ:Cog = Cognitive scale of the Empathy Quotient; EQ:Emot. = Emotional Reactivity scale 

of the Empathy Quotient; MRT = Mental Rotation Test; SQ = Systemizing Quotient. 
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Comparison of High and Low Groups 

Scores on each of the tasks were compared across the pairs of High and Low 

AQ groups and High and Low O-LIFE:UE groups using one-way ANOVAs (with 

High versus Low AQ group or High versus Low O-LIFE:UE group entered as the 

between-subjects factor). Since groups were designed to be matched on gender, and 

neither verbal IQ or mood was found to differ significantly between the AQ groups 

(see Table 3 for mean scores), or the O-LIFE:UE groups (see Table 4), controlling 

for the effects of these variables was not required. Nevertheless, adding these 

variables as covariates in the analyses did not alter the pattern of results reported 

below.  

 

High and Low AQ groups 

 The mean scores for the Low and High AQ groups on each of the empathy 

and systemizing tasks are displayed in Table 3. From Crespi and Badcock (2008), 

individuals with higher levels of autistic traits were predicted to display a cognitive 

profile characterised by highly developed systemizing skills coupled with poorly 

developed empathizing skills. Consistent with this claim, individuals in the High 

AQ group in the present study self-reported lower levels of both cognitive and 

affective empathy, with lower scores on the EQ:Cognitive scale, F(1, 38) = 9.36, p 

< .01, and the EQ:Emotional Reactivity scale, F(1, 38) = 5.29, p = .03. However, 

when the two groups were compared on the behavioural empathy tasks, no 

significant differences in either component of empathy were found, with the groups 

displaying similar scores on the Eyes Test, F(1, 38) = 2.07, p = .16, and Simone 

task, F(1, 38) = .28, p = .60. The High and Low AQ groups were also matched in 

their systemizing ability, with no significant group differences observed for the SQ, 

Mental Rotation or Physics Test scores (smallest p = .59). 

 To further explore the finding of reduced perceived levels of cognitive and 

affective empathy for the High AQ group relative to the Low AQ group, a 

subsidiary analysis was conducted to follow up on the finding by Rogers et al. 

(2007) that controlling for self-reported levels of cognitive empathy accounted for a 

slight (although not significant) trend these authors observed for lower levels of 

self-reported affective empathy in their AD sample. The current results produced an 

even more pronounced effect, with the effect of AQ group on EQ:Emotional 
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Reactivity becoming non-significant when EQ:Cognitive scores were added as a 

covariate to the previously reported between-group analysis, F(1, 38) = 2.00, p = 

.17. Notably, the difference in EQ:Cognitive scores between the groups remained 

significant when EQ:Emotional Reactivity scores were covaried, F(1, 38) = 5.66, p 

= .02.  

 

Table 3 

Means and Standard Deviations for the High and Low AQ Groups on the Empathy and 

Systemizing Measures, Verbal IQ, and Mood (n = 20 per group) 

 

 

Low AQ   High AQ 

 Mean SD   Mean SD 

Cognitive 

Empathy 
Eyes Test 28.60 2.56  26.95 4.44 

 EQ:Cognitive 6.80 1.88  4.65 2.52 

Affective  

Empathy 
Simone Task 30.40 6.44  29.25 7.39 

 
EQ:Emotional  

Reactivity 
6.65 2.41  4.95 2.26 

Systemizing Mental Rotation 13.15 5.23  12.15 6.38 

 Physics 11.35 2.94  11.75 2.92 

 SQ 19.90 9.60  20.2 8.14 

IQ Verbal 116.00 16.54  109.20 16.21 

Mood Happy 5.68 1.00  5.05 1.39 

 Anxious 2.13 1.46  2.70 2.17 

 Relaxed 5.18 1.30  5.20 1.02 

 Sad .85 .81  1.18 1.18 

 

 



150 

 

 

High and Low O-LIFE:UE groups 

 The mean scores on each of the measures for the High and Low O-LIFE:UE 

groups are reported in Table 4. From Crespi and Badcock’s (2008) theory, these 

groups would be expected to display the opposite pattern to that predicted for the 

AQ groups, with superior empathizing but poorer systemizing ability for the High 

compared to the Low O-LIFE:UE group. While an inspection of the group means 

indicated that the High O-LIFE:UE group obtained very marginally higher levels of 

self-reported empathy, the magnitude of the difference was not significant for either 

the EQ:Cognitive scale, F(1, 38) = 1.54, p = .22, or the EQ:Affective scale, F(1, 38) 

= .96, p = .33. No group differences were identified for either component of 

empathy when the behavioural tasks were examined, with the groups displaying 

similar scores on both the Eyes Test, F(1, 38) = 2.38, p = .13, and Simone task, F(1, 

38) = .06, p = .81. The pattern of results obtained for the systemizing tasks offers no 

support for Crespi and Badcock’s position, with the groups matched in their 

performance on the behavioural measures of systemizing (smallest p = .55). 

Moreover, although not reaching statistical significance, individuals in the High O-

LIFE:UE actually trended towards reporting greater strengths in systemizing on the 

SQ than individuals in the Low O-LIFE:UE group, F(1, 38) = 3.79, p = .06. This is 

the opposite pattern to that predicted from Crespi and Badcock.  

Discussion 

Since contrasting patterns of results were not obtained for the High and Low 

AQ versus High and Low O-LIFE:UE groups on any of the empathy or systemizing 

tasks, the current study provides no support for Crespi and Badcock’s (2008) 

position. The specific predictions derived for the current study from Crespi and 

Badcock were that individuals in the High AQ group should score higher than the 

Low AQ group on the systemizing measures but obtain lower scores on the 

measures of empathy, particularly those that tap cognitive empathy. The High O-

LIFE:UE group was then expected to score lower on the systemizing tasks than the 

Low O-LIFE:UE group, but score higher on at least the measures of cognitive 

empathy. The only prediction for which the current results offer any support is that 

of a reduced capacity for empathy in individuals with higher levels of autistic-like 

traits. Interestingly, however, findings of reduced empathy in the High AQ group 

compared to the Low AQ group were restricted to the self-report measures, with no 
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differences found between these groups on either of the behavioural tasks. No 

significant differences on any of the tasks were observed for the O-LIFE:UE 

groups, and notably the (non-significant) trend for higher SQ scores (i.e., self-

reported systemizing ability) in the High relative to the Low O-LIFE:UE group was 

in direct contrast to Crespi and Badcock’s claims. 

 

Table 4 

Means and Standard Deviations for the High and Low O-LIFE:UE Groups on the Empathy 

and Systemizing Measures, Verbal IQ, and Mood (n = 20 per group) 

  Low O-LIFE:UE    High O-LIFE:UE  

  Mean SD   Mean SD 

Cognitive 

empathy 
Eyes Test 29.30 2.64  28.05 2.48 

 EQ:Cognitive 6.25 1.92  6.95 1.64 

Affective 

empathy 
Simone task 30.80 8.08  30.25 6.34 

 
EQ:Emotional 

Reactivity 
5.45 2.63  6.20 2.19 

Systemizing Mental Rotation 9.95 6.10  11.10 5.91 

 Physics 11.45 3.33  11.25 2.59 

 SQ 14.70 7.03  19.40 8.20 

IQ Verbal 116.80 17.15  114.30 17.15 

Mood Happy 5.55 1.01  5.43 1.18 

 Anxious 1.83 1.34  1.88 1.62 

 Relaxed 5.55 1.06  5.30 1.29 

 Sad .93 1.02  .83 .88 
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As noted, consistent with Crespi and Badcock’s (2008) claims, the High AQ 

individuals in the current study showed some evidence of reduced empathy 

compared to the Low AQ individuals. While findings of reduced empathy in 

individuals with an ASD or with high levels of autistic-like traits are common, 

previous studies to examine the cognitive and affective components of empathy 

separately in relation to ASD individuals have consistently reported that only their 

capacity for cognitive empathy is impaired (e.g., Dziobek et al., 2008; Rogers et al., 

2007). However, the lower scores for the High relative to the Low AQ group on 

both the EQ:Cognitive and EQ:Emotional Reactivity subscales of the EQ in the 

current study, suggest that individuals with high levels of autistic-like traits have 

lower levels of both (self-reported) cognitive and affective empathy. Since this is 

the first study to examine the dissociation between these components of empathy in 

relation to non-clinical samples differentiated on autistic-like traits, the current 

findings could reflect a more non-specific empathy deficit in high AQ individuals 

as compared to that in ASD individuals. However, since the difference in 

EQ:Emotional Reactivity scores between the High and Low AQ groups became 

non-significant when EQ:Cognitive scores were covaried, the poorer self-reported 

affective empathy for High AQ individuals identified in the current study appears to 

be largely driven by their reduced (perceived) capacity for cognitive empathy.  

Additionally, the lack of association between self-reported and behavioural 

measures of cognitive empathy in the current study was particularly striking. The 

disparity in these tasks was first noted in the correlational analyses, where scores on 

the Cognitive subscale of the EQ were found to be independent of performance on 

the Eyes Test. This finding is consistent with the low correlation reported 

previously between these measures by Henry et al. (2008), and provides even 

stronger evidence for the suggestion that individuals are poor at assessing their own 

capacity for cognitive empathy. While the lack of correlation between these tasks 

may lead one to question the validity of using self-report measures to assess this 

component of empathy, the current authors take the view that the discrepant 

findings between these measures could provide a valuable insight into the 

functioning of individuals with high levels of autistic-like traits. Although reporting 

a lesser capacity for cognitive empathy, the performance of high AQ individuals in 

the current study did not differ significantly from the low AQ individuals on the 

behavioural measure (i.e., the Eyes Test), arguably a more objective measure of this 
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ability. One of the more obvious possible explanations for this pattern of results is 

that high AQ individuals have a tendency to underestimate their ability to 

understand the intentions and behaviour of others.  

Looking to the emotional intelligence literature, Mayer and Salovey’s 

(1997) model of emotional intelligence offers an alternative explanation for the 

discrepant findings for the AQ groups on the Eyes Test and the Cognitive scale of 

the EQ. These authors have identified four interrelated emotional abilities, 

including the perception, use, understanding, and management of emotion, arranged 

in order from the most basic psychological process to the most advanced. 

Considering this hierarchy of abilities, it may be the case that the Eyes Test relates 

mostly to perceiving emotions (or mental states) and thus taps lower-level 

processes, while the EQ enquires about higher level processes including the use and 

understanding of emotion. Viewing the measures in this light, the current results 

could indicate that individuals with high levels of autistic-like traits struggle with 

the more complex processes involved in successful empathizing, while the lower 

level processes remain largely intact. While speculative, by this account, the lower 

scores obtained only for the cognitive scale of the EQ may relate not to the fact that 

it is a self-report measure, but rather to the particular processes that it assesses.  

As previously noted, the results obtained in relation to systemizing provide 

no support for Crespi and Badcock’s (2008) position, with no significant group 

differences found for the SQ, Mental Rotation, or Physics Test. Moreover, the only 

difference to approach significance was in the opposite direction to that predicted 

from these authors’ claims, with a trend for higher scores on the SQ obtained by 

individuals in the High O-LIFE:UE group compared to those in the Low O-

LIFE:UE group. While the results obtained in relation to the pair of AQ groups 

stands in contrast to the results of previous studies which have reported a link 

between higher levels of autistic-like traits and superior systemizing (e.g., Baron-

Cohen et al., 2001c; Focquaert et al., 2007), the current findings are in line with the 

non-significant association between AQ scores and systemizing reported by 

Voracek and Dressler (2006). The present study also provides the first direct test of 

the degree to which positive schizotypy traits relate to systemizing. 

 However, the broad definition of systemizing in the literature deserves 

some consideration in the interpretation of these results, since the broad nature of 
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the construct leaves it open to being operationalized in diverse ways. For example, 

in addition to being linked to the tasks selected for inclusion in the current study, 

systemizing has also been linked to more skilled performance on visual search tasks 

such as the Embedded Figures Test (see Walter, Dassonville, & Bochsler, 2009). 

This is significant since studies have consistently reported that performance on this 

task by individuals on the upper end of the autism spectrum is consistently superior 

to that displayed by individuals at the lower end of the spectrum (e.g., Grinter et al., 

2009a; Grinter, Van Beek, Maybery, & Badcock, 2009b; Russell-Smith et al., 

2010). Therefore, it is possible that a different pattern of results may have been 

obtained in relation to the systemizing construct had another set of tasks been used. 

Accordingly, it may be useful for this construct to be the focus of further 

investigation itself, such that it can be more clearly defined and operationalized. 

Additionally, since Crespi and Badcock (2008) discuss systemizing in the wider 

context of mechanistic cognition, the current study is admittedly a specific test of 

these authors' position. 

While the current results are not consistent with Crespi and Badcock’s 

(2008) claims, they are partially consistent with Baron-Cohen’s (2002) extreme 

male brain theory of autism, with some evidence found for a profile of stronger 

systemizing over empathizing in high AQ individuals. However, the current results 

suggest that Baron-Cohen’s theory may need to be refined, and investigated further 

with greater consideration given to disparate outcomes obtained with self-report 

versus behavioural measures of empathy, as well as to the dissociation between 

cognitive and affective empathy. The general lack of significant correlations 

between the empathizing and systemizing measures also adds to the body of 

literature which argues that these represent independent processes, rather than the 

suggestion of a trade-off between them (see Valla et al., 2010). However, having 

said that, scores on the EQ:Cognitive scale were found to negatively correlate with 

performance on the Mental Rotation Test, offering some limited support for claims 

of a trade-off between these processes (Crespi & Badcock, 2008). The range of 

correlations obtained indicates that the extent to which these processes are found to 

be related is likely to vary quite substantially depending on the particular set of 

tasks used to assess them. 

While the results of the present study offer no support for Crespi and 

Badcock’s (2008) theory we conclude with some additional possible reasons for this 
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lack of support and provide suggestions for the further investigation of these 

authors’ claims. Firstly, although Crespi and Badcock call for their theory to be 

examined in individuals with mild levels of autistic-like and positive schizophrenia 

traits, the range of empathizing and systemizing skills may be restricted in a student 

sample (see Carroll & Chiew, 2006). Accordingly, the chances of finding 

significant differences with the current sample may have been reduced, and thus it 

might be useful for the current study to be replicated with a community-based 

sample. This being said, the design of the study ensured that the AQ groups were 

substantially separated in their levels of autistic-like traits, while the O-LIFE:UE 

groups were substantially separated in their levels of positive schizotypy traits, and 

thus these pairs of groups should have been suitable for assessing Crespi and 

Badcock’s claims. It is worth noting that a previous study to investigate these 

authors’ claims in relation to preference for local versus global processing used the 

same population and similar selection methods for the AQ and O-LIFE:UE groups, 

and reported significant differences in line with the predictions of Crespi and 

Badcock for both pairs of groups (Russell-Smith et al., 2010). Additionally, the 

study by Brosnan et al. (2010), which provided support for Crespi and Badcock’s 

claims of superior empathizing in relation to psychotic traits, was also conducted 

with a student sample.  

Future tests of Crespi and Badcock’s (2008) theory should also give greater 

consideration to the specific clusters of traits that are evident in autistic-like and 

schizotypy individuals. Factor analytic studies of the AQ have confirmed that 

autistic-like traits comprise at least two largely independent factors (“Social Skills” 

and “Details/Patterns”; see Austin, 2005; Hurst, Mitchell, Kimbrel, Kwapil, & 

Nelson-Gray, 2007; Russell-Smith et al., 2011). Positive schizotypy also comprises 

a range of specific symptoms including hallucinations, delusions and magical 

thinking. Perhaps it is the case that the diametrically opposed nature of these 

disorders is restricted to specific autistic-like and positive schizotypy traits, and thus 

an investigation which explores empathizing and systemizing in relation to more 

specific subsets of these traits may yield a more favourable pattern of results (see 

Valla et al., 2010).  

It appears likely that this may be the case for the opposing processing styles 

identified for the autism and positive schizotypy spectra in the Russell-Smith et al. 

(2010) study, since the preference for local processing found in relation to higher 
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levels of autistic-like traits has since been linked specifically to the dimension of 

these traits which relates to social difficulty (Russell-Smith et al., in press). 

Therefore, while the current results do not offer any support for Crespi and 

Badcock’s theory that the autism and positive schizotypy spectra are diametrically 

opposed, further investigation of this theory is warranted. 
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Foreword to Chapter 7 

 

In the final empirical chapter, the focus is shifted from Crespi and Badcock’s (2008) 

theory to the claims in the literature of an overlap between autism and schizophrenia 

spectra traits. This claim has been proposed by researchers from a range of disciplines, 

following findings of: (1) considerable similarity in the brain structures affected in the 

two disorders, (2) similar chromosomal arrangements and genes identified as genetic 

risks in both autism and schizophrenia, and (3) a strong positive correlation between 

autistic-like and negative schizotypy traits. With regard to this latter finding, a 

particularly strong correlation has been observed between the social difficulties 

associated with autistic-like traits and the negative traits of schizotypy (including in 

Chapter 3 of the current work). In the next chapter, we further explore the degree of 

overlap between these traits, by examining whether they are convergent or divergent in 

their relationships with a range of aspects of socio-emotional functioning.  
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Unique Sets of Social and Mood Characteristics Differentiate Autistic and 

Negative Schizotypy Traits in a Young Adult Non-Clinical Sample 
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Abstract 

 

While autism and schizophrenia are well-established as distinct disorders, new evidence 

linking these disorders has emerged. One line of evidence is the strong correlation 

identified between the social traits assessed by the Autism Spectrum Quotient (AQ) and 

negative schizotypy traits. To further explore this association, the current study 

examined whether these sets of traits are convergent or divergent in the degree to which 

they relate to specific aspects of socio-emotional functioning. Regression analyses 

showed that the social items from the AQ uniquely relate to levels of social anxiety and 

social skills, while negative schizotypy traits uniquely relate to social anhedonia and 

depression. However, these sets of traits were found to share a significant proportion of 

variance, independent of the socio-emotional variables examined.  

 

Keywords: autism; schizotypy; Autism Spectrum Quotient; Oxford–Liverpool 

Inventory of Feelings and Experiences; social; mood 
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The history of autism has been tightly intertwined with that of schizophrenia, 

with the disorders only formally recognized as separate diagnoses just over thirty years 

ago with the release of the third edition of the Diagnostic and Statistical Manual of 

Mental Disorders (DSM; American Psychiatric Association, 1980). As noted by Sasson, 

Pinkham, Carpenter, and Belger (2011), investigations of the overlapping nature of 

these disorders slowed following the formal separation of them, perhaps due to either 

the amount of work that went into pulling the disorders apart or the general feeling 

among researchers that a conclusion as to the relationship between them had been 

reached. However, a number of recently published studies have again detailed a striking 

overlap in these conditions. Results of genetic studies, for example, indicate that similar 

chromosomal arrangements and several single genes emerge as genetic risks both in 

autism and schizophrenia (e.g., Burbach & van der Zwaag, 2009; Rapoport, Chavez, 

Greenstein, Addington, & Gogtay, 2009). Furthermore, considerable similarity in the 

brain structures affected in the two disorders has been reported (for a review see Cheung 

et al., 2010). Collectively, the findings of these studies give rise to the hypothesis that 

the two disorders may arise from similar neurodevelopmental vulnerability, or even 

share defects in biological pathways of brain development (see Cheung et al.).  

It is important to be clear from the outset that the current study is not 

questioning the notion that autism and schizophrenia represent discrete diagnoses. In 

fact, it is noted that the studies to recently report an overlap in these disorders, have also 

documented significant distinctions between the symptoms displayed by individuals 

with these disorders (e.g., Hurst, Nelson-Gray, Mitchell, & Kwapil, 2007; Toal et al., 

2009). Interestingly though, it has previously been speculated by Hurst et al. that the 

social deficits in autism may belong to the same spectrum as the negative symptoms of 

schizophrenia, and only appear different in the presence of positive symptoms in the 

case of schizophrenia. The revised fourth edition of the DSM (DSM-IV-TR; American 

Psychiatric Association, 2000) defines the social deficits in autism as qualitative 

impairments in social interaction, manifested by marked impairment in the use of non-

verbal behaviours, failure to develop appropriately-aged peers, lack of spontaneous 

seeking to share enjoyment, interests or achievements with others, and/or lack of social 

or emotional reciprocity. The negative symptoms in schizophrenia, which include 

affective flattening, alogia or avolition, are typified by social withdrawal and reduced 

involvement in previously pleasurable activities (American Psychiatric Association, 

2000). Hurst et al.’s suggestion that these symptoms may overlap came from their 
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finding of a strong relationship between the “Social Skills” subscale of the Autism 

Spectrum Quotient (referred to as AQ:Social in the present study; Baron-Cohen, 

Wheelwright, Skinner, Martin, & Clubley, 2001) and the “Interpersonal” subscale of the 

Schizotypal Personality Questionnaire (Raine, 1991), scales which assess for non-

clinical variants of these symptoms present in the general population. The results of the 

Hurst et al. study were confirmed by Russell-Smith, Maybery, and Bayliss (2011) who 

replicated this association using an empirically derived version of the AQ:Social scale 

and a different measure of negative schizotypy traits, the Introvertive Anhedonia 

subscale from the Oxford-Liverpool Inventory of Feelings and Experiences (O-

LIFE:IntAnh; Mason, Linney, & Claridge, 2005).  

The Hurst et al. (2007) and Russell-Smith et al. (2011) studies together provide 

solid evidence for a strong association between the social difficulties associated with the 

autism spectrum and negative traits of schizotypy, but as noted by the authors of both 

studies, further investigation is required to understand the precise basis of the 

relationship between these sets of traits. One of the specific recommendations made by 

Hurst et al. was for a future study to examine the specific kinds of difficulties which 

relate to both, on the basis that this would lead to better specification of any differences 

between them. Notably, Sasson et al. (2011) have more recently noted that it is points of 

divergence between autism and schizophrenia spectra symptoms which are likely to be 

the most useful in advancing our knowledge of the etiology and pathophysiology of 

these disorders. Accordingly, in keeping with Hurst et al.’s recommendation, the current 

study aims to explore the degree to which specific aspects of socio-emotional 

functioning relate to scores on the AQ:Social and O-LIFE:IntAnh scales. Specifically, 

the current study examines whether these two symptom sets show the same or different 

patterns of association with social anxiety, fear of negative evaluation, poor social 

skills, anhedonia (social and physical), depression, and anxiety.  

The particular aspects of socio-emotional functioning selected for examination 

in the current study were chosen so as to provide a broad cross-section of the range of 

difficulties experienced in this domain. Interestingly, a review of the literature indicates 

that heightened levels of each of these different aspects of socio-emotional functioning 

are present in autism spectrum disorder (ASD) individuals and high AQ scorers (e.g., 

Brereton, Tonge, & Einfeld, 2006; Chevallier, Grezes, Molesworth, Berthoz, & Happé, 

2011; Kunihira et al., 2006; Rosbrook & Whittingham, 2010; White, Ollendick, & Bray, 

2011; Wouters & Spek, 2011), as well as patients with schizophrenia and individuals 
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from the general population who score highly on measures of schizotypy (Asai & 

Tanno, 2008; Blanchard, Mueser, & Bellack, 1998; Dinn, Harris, Aycicegi, Greene, & 

Andover, 2000; Rey, Jouvent, & Dubal, 2009; Vollema & Postma, 2002; Waldeck & 

Miller, 2000). Notably, however, no study to date has examined the socio-emotional 

profile of these individuals while taking into consideration the high degree of 

correlation between autistic and schizophrenia spectra traits. The current study thus 

aims to expand on current literature by using multiple regression to investigate which 

specific aspects of poor social functioning and negative mood states predict levels of 

autistic-like or schizotypy traits. Such an approach allows for an assessment of the 

unique variance shared by each trait dimension and each of the different areas of socio-

emotional functioning. 

Reports of an overlap between these specific symptoms are not restricted to non-

clinical samples, with studies of clinical populations also noting that medication 

effective in the treatment of the negative symptoms of schizotypy is also effective in 

treating patients with Asperger’s Disorder (Rausch et al., 2005). Additionally, Cheung 

et al. (2010) noted that the limbic loop (incorporating particularly the cingulate cortex, 

striatum, and thalamus), which plays an important role in socio-emotional functioning, 

is similarly affected in the two disorders. However, these authors also reported the 

volume of grey matter in the amygdala (a brain region strongly implicated in social 

function) to be lower only in schizophrenia individuals. Debate regarding the 

relationship between these symptoms therefore extends to clinical samples. However, 

given the concerns raised elsewhere about using self-report measures with autism and 

schizophrenia patients due to a potentially low level of insight in these individuals (e.g., 

Amador et al., 1994; Sasson et al., 2011), the current investigation is best conducted 

with a non-clinical sample. The use of a non-clinical sample is also preferred for the 

present study since it has been suggested that a pathological level of autistic or 

schizophrenia traits can disorder behaviour to the extent that identifying the underlying 

effect of these traits can be difficult (Crespi & Badcock, 2008). 

Method 

Participants 

 Participants were 284 (204 female) undergraduate students completing an 

elective Psychology unit as part of a broader degree (e.g., a BSc or BA). The mean age 

of the students was 20.1 years (SD = 6.2 years). To an optional question asking 
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participants whether they had ever been diagnosed with a psychological disorder, 29 

participants responded that they had. The disorders with the highest prevalence in the 

sample included depression, anxiety, ADHD, and anorexia nervosa. The majority of the 

sample reported being of Australian ethnicity (68%), with the rest of the sample from 

Asia (16.2%), Europe (9.5%), Africa (5.3%), or North America (1.1%). 

Measures 

The social difficulties which make up the autism spectrum were assessed using 

the “Social Skills” factor derived from the Autism Spectrum Quotient (AQ:Social; 

Baron-Cohen et al., 2001) by Russell-Smith et al. (2011; Study 2). While numerous 

versions of this scale exist, this particular version was selected for use in the current 

study since Russell-Smith et al. showed it to have sound psychometric properties in a 

student population similar to that used in the present investigation.
16

 Comprising 12 

items, this factor is completed on a four-point scale with response options ranging from 

‘Definitely agree’ to ‘Definitely disagree’. Using the scoring method introduced by 

Austin (2005), the four-point scale was retained for scoring. A higher score on this 

factor represents a greater level of social impairment. The reliability estimate of α = .88 

previously reported for this factor (Russell-Smith et al.), was validated in the current 

sample (α = .87). 

Negative schizotypy traits were assessed using the “Introvertive Anhedonia” 

factor of the Oxford-Liverpool Inventory of Feelings and Experiences (O-LIFE:IntAnh; 

Mason et al., 2005). The specific factor used was derived by Russell-Smith et al. (2011; 

Study 2), who reported the scale to have a reliability of α = .80 (α = .77 for the current 

sample). This is a 14-item scale with a yes/no response format. Responses in the 

schizotypy direction are scored one point and responses in the non-schizotypy direction 

scored zero. Higher scores are thus again indicative of a greater presence of these traits. 

The 20-item Social Interaction Anxiety Scale (SIAS; Mattick & Clarke, 1998) 

was used to assess social anxiety. The three positively–worded items from this measure 

were excluded in accord with the findings of recent factor analysis studies that indicate 

these items relate more to extraversion than social anxiety (Eidecker, Glöckner-Ristb, & 

Gerlach, 2010; Rodebaugh, Woods, & Heimberg, 2007). The reliability of this measure 

with these items removed was calculated to be α = .91 from the current data. The 20-

                                                           
16

The sample tested for the current study was a different cohort of students to the one tested in the 

Russell-Smith et al. (2011) study. 
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item version of this measure has consistently been reported to also have good reliability 

(see Safran, Turk, & Heimberg, 1998). Items for this measure are rated on a five-point 

scale with response options ranging from zero (Not at all characteristic or true of me) to 

four (Extremely characteristic or true of me).  

A second anxiety scale, the Brief Fear of Negative Evaluation Scale (BFNE; 

Carleton, McCreary, Norton, & Asmundson, 2007) was also included in the test battery. 

Notably, while the SIAS is said to measure the degree of anxiety experienced in 

response to social interaction, the BFNE is a measure of performance anxiety (Safran et 

al., 1998). For this measure, each of the eight items are rated on a five-point Likert 

scale, ranging from ‘Not at all characteristic of me’ (scored zero) to ‘Extremely 

characteristic of me’ (scored four). As reported in Carleton et al., the BFNE has 

demonstrated high internal consistency (α between .90 and .91; .96 in the current 

sample) and 4-week test-retest reliability (r = .75) in undergraduate samples. 

Brief versions of the Chapman scales devised by Venables, Wilkins, Mitchell, 

Raine, and Bailes (1990) were used to assess social (nine items) and physical anhedonia 

(16 items). Slight changes were made to the wording of items to make them more 

appropriate for administration with a student sample. For example, the item “Writing 

letters to friends is more trouble than it’s worth” was modified to “Contacting friends is 

more trouble than it’s worth”. Additionally, items for which the content was irrelevant 

to the sample (e.g., “The first winter snowfall has looked pretty to me”) or identical to 

the content of items contained on the O-LIFE:IntAnh scale were excluded. The decision 

to exclude items also contained on the O-LIFE scale was essential so as to not inflate 

the association between O-LIFE:IntAnh scores and levels of anhedonia. (The identical 

items across these measures are a result of the Chapman scales being included in the 

factor analysis used to create the original version of the O-LIFE). Satisfactory reliability 

estimates have been reported for each scale (see Venables et al.). From the current 

sample, the internal consistency was α = .53 and α = .58 for the social and physical 

scales respectively. 

Muncer and Ling’s (2006) five item “Social Skills” factor derived from the 

Empathy Quotient (Baron-Cohen & Wheelwright, 2004; α = .57) was also administered 

to assess participants’ social skills (α = .64 in the current sample). Specific items on this 

factor include statements which relate to finding social situations hard or confusing, and 

finding it difficult to explain things to others. Responses for this measure are given on a 
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four-point scale ranging from ‘strongly agree’ through ‘slightly agree’ and ‘slightly 

disagree’ to ‘strongly disagree’. Scoring was reversed from the standard 0-2 method of 

scoring (Baron-Cohen & Wheelwright, 2004) such that participants received two points 

for ‘strongly’ non-skilled responses, one point for ‘slightly’ non-skilled responses, and 

zero points for responses in the skilled direction. Scoring was reversed to be in line with 

all the other measures, for which higher scores reflect poorer functioning. 

Levels of depressed and anxious mood were examined using the relevant scales 

from the 21-item version of the Depression Anxiety and Stress Scales (DASS-21; 

Lovibond & Lovibond, 1995). The reliability of the DASS is excellent, with the original 

internal consistencies for these scales reported as α = .81 for depression and α = .73 for 

anxiety (α = .88 for depression and α = .82 for anxiety in the current sample). The 

depression and anxiety items were presented in the standard order with the stress-related 

items removed as they were not considered highly relevant for the purposes of the 

current investigation. In accordance with the manual, the DASS was converted from a 

state to a trait measure by changing the instruction wording to “applied to you in 

general”. The standard four point Likert scale (0 – 3) was used for scoring, such that 

higher scores reflected a greater presence of depression and anxiety symptoms. 

Procedure 

 Participants completed these questionnaires as an online lab. The specific 

administration of questionnaires was carried out in accordance with the approval 

obtained from the Human Research Ethics Committee of the University of Western 

Australia prior to the commencement of the study. 

Results 

 Prior to analysis, all variables were screened for outliers. A univariate outlier 

was defined as any score found to deviate significantly from the mean (i.e., an absolute 

z score greater than 3.29). Across the data set, 30 such outliers were identified and 

adjusted using the method set out by Tabachnick and Fidell (2007). No multivariate 

outliers were identified (i.e. participants for whom Cook’s Distance exceeded one). 

Homoscedasticity was examined via scatterplots and these indicated reasonable 

consistency of spread through the distributions. The skewness and kurtosis statistics 

obtained from SPSS indicated that all variables were sufficiently normally distributed 

(i.e., skew was less than two and kurtosis less than four). To further ensure the 

suitability of the data for multiple regression, the bivariate correlations between the 
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variables were examined (presented in Table 1). As seen in Table 1, the AQ:Social and 

O-LIFE:IntAnh scales were found to correlate strongly as anticipated. The range of 

correlations among the predictor variables also indicated that multicollinearity was 

unlikely to be a problem, and that the correlations between the predictors and the 

dependent variables were sufficient for analysis through multiple regression to be 

reliably undertaken. Accordingly, multiple regression with all variables entered in a 

single step was employed to determine which (if any) of the seven social and mood 

variables (i.e., social anxiety, fear of negative evaluation, social skills, social anhedonia, 

physical anhediona, depression, and anxiety) uniquely predict the traits assessed by the 

AQ:Social and O-LIFE:IntAnh scales. The results of these analyses are detailed below. 

(Note that correlations between all pairs of measures were also calculated separately for 

each gender, but since none of the correlations differed significantly for males and 

females (p > .05), the regression analyses were conducted for males and females 

combined. Additionally, excluding participants who reported any prior psychological 

diagnoses from these analyses did not make a difference to the pattern of results 

obtained). 

Table 1 

Bivariate Correlations between Scores on the AQ:Social and O-LIFE:IntAnh Scales and each of the 

Socio-Emotional Predictor Variables, along with the Mean and Standard Deviation for Each 

Measure 

 AQ O-LIFE Soc. Anx. Neg. Eval. Soc. Skills Soc.Anh. Phys.Anh. Dep. Anx. 

Mean  23.26 2.20 17.86 24.20 1.48 .97 3.42 7.35 7.22 

  SD 5.90 2.44 11.57 13.23 1.44 1.21 2.07 7.67 7.14 

AQ - .74** .65** .29** .51** .52** .25** .37** .28** 

O-LIFE  - .57** .26** .46** .66** .24** .46** .28** 

Soc. Anx.   - .57** .53** .36** .26** .51** .54** 

Neg. Eval    - .20** .09 .06 .41** .38** 

Soc. Skills     - .28** .21** .36** .30** 

Soc. Anh.      - .28** .27** .13** 

Phys. Anh       - .18* .12* 

Depression        - .61** 

Anxiety         - 

Note. ** p < .001, * p < .05. AQ = “Social” subscale of the AQ. O-LIFE = “Introvertive Anhedonia 

subscale of the Oxford-Liverpool Inventory of Feelings and Experiences. 
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Before reporting the results of the multiple regression analyses, it is important to 

note that the inclusion of predictors expected to share some variance limits the chance 

that these variables are identified as unique predictors. For example, the inclusion of 

both O-LIFE:IntAnh and the more specific anhedonia scales as predictors in the 

AQ:Social analysis, means that only those components of variance which are distinct in 

these measures will have the potential to show a unique association with  AQ:Social 

scores, independent of any shared variance among the variables. Therefore, the finding 

that an aspect of socio-emotional functioning is not a significant predictor, should not 

be interpreted as evidence that this aspect of functioning is not affected in individuals 

with high levels of the trait set in question. What can be concluded though, is that any 

non-significant predictors do not uniquely predict any additional variance in autistic-

like and negative schizotypy traits, over and above that accounted for by the other 

measures included in the analysis. By contrast, significant predictors must share 

variance with either AQ:Social or O-LIFE:IntAnh traits which is distinct from any 

variance it shares with the other trait set, thus indicating clear points of divergence 

between these two sets of traits if different predictors are identified for AQ:Social 

versus O-LIFE:IntAnh traits. Notably, if AQ:Social or O-LIFE:IntAnh traits are found 

to significantly predict levels of the other, this means that there is variance shared 

between these traits over and above that shared with any of the other aspects of socio-

emotional functioning assessed in this study, and thus is suggestive of convergence 

between these two sets of traits. 

Predicting the variance in AQ:Social scores 

 The first of the multiple regression analyses examined the socio-emotional 

characteristics which uniquely predict AQ:Social scores. When O-LIFE:IntAnh scores 

and the seven socio-emotional variables were entered as predictors, they were found to 

collectively account for 64% of the variance in AQ:Social scores, F(8, 275) = 62.07, p < 

.001. As displayed in Table 2, O-LIFE:IntAnh scores were the most significant 

predictor of these scores, indicating that negative schizotypy traits continue to share 

significant variance with autistic-like traits once the effects of any shared variance with 

the other socio-emotional measures is accounted for. Additionally though, levels of 

social anxiety and social skills were also found to be unique predictors of AQ:Social 

scores. It is important to note that the bivariate correlations, reported in Table 1, 

indicated that fear of negative evaluation, anhedonia (social and physical), depression, 
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and anxiety, do also share variance with autistic-like traits, but the results of the 

regression analysis indicate that the variance in these traits accounted for by each of 

these aspects of socio-emotional functioning is shared with other measures of socio-

emotional functioning and/or negative schizotypy traits.  

Table 2  

Multiple Regression Analysis Predicting AQ:Social Scores 

 B SE B Β 

Constant 17.21 0.56  

O-LIFE:IntAnh 1.22 0.14    .50** 

Social anxiety 0.18 0.03    .35** 

Neg. evaluation -0.01 0.02 -.03 

Social skills 0.46 0.18    .11* 

Social anhedonia 0.26 0.24 .05 

Physical anhedonia 0.06 0.11 .02 

Depression -0.06 0.04 -.08 

Anxiety -0.02 0.04 -.02 

Note: * p < .05, ** p < .001.  

 

Predicting the variance in O-LIFE:IntAnh scores 

  

 The second multiple regression analysis examined the unique predictors of O-

LIFE:IntAnh scores, the results of which are reported in Table 3. For this analysis, 

AQ:Social scores and the socio-emotional variables were entered as predictors, 

accounting for 69% of the variance in O-LIFE:IntAnh scores, F(8, 275) = 75.41, p < 

.001. Scores on the AQ:Social scale were found to be the most significant predictor of 

these traits, again indicating that the strong correlation between autistic-like and 

negative schizotypy traits is not solely due to the variance both sets of traits share with 

the aspects of socio-emotional functioning included in this study. Significantly, social 

anhedonia and depression were also found to be unique predictors of O-LIFE:IntAnh 
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scores. None of the other socio-emotional variables were found to be significant unique 

predictors, indicating that despite correlating with O-LIFE:IntAnh traits (see Table 1), 

social anxiety, fear of negative evaluation, social skills, physical anhedonia, and 

generalised trait anxiety did not account for any additional variance in O-LIFE:IntAnh 

scores over and above that explained by AQ:Social scores, social anhedonia and 

depression. 

Table 3  

Multiple Regression Analysis Predicting O-LIFE:IntAnh Scores 

 B SE B Β 

Constant -3.36 0.03  

AQ:Social 0.18 0.05   .44** 

Social anxiety 0.01 0.06 .05 

Neg. evaluation 0.00 0.04 .01 

Social Skills 0.10 0.05 .06 

Social anhedonia 0.72 0.04   .36** 

Physical anhedonia -0.03 0.04 -.02 

Depression 0.06 0.02   .18** 

Anxiety -0.02 0.02 -.05 

Note: ** p < .001.   

 

Discussion 

In accord with the findings reported in earlier studies, the bivariate correlations 

obtained from the current data indicate that the social deficits associated with the autism 

spectrum and the negative symptoms of schizotypy are both associated with social 

anxiety, fear of negative evaluation, poor social skills, anhedonia, low mood, and 

generalised anxiety. In fact, the degree to which AQ:Social and O-LIFE:IntAnh scores 

correlated with each of these aspects of socio-emotional functioning was very similar. 

Together with the strong correlation between AQ:Social and O-LIFE:IntAnh scores, 

these relationships are highly suggestive of a substantial overlap between these sets of 
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traits, and are consistent with the notion raised speculatively by Hurst et al. (2007) that 

the social deficits reported by individuals with mild levels of autistic traits belong to the 

same spectrum as traits of negative schizotypy. Clearly, however, when the results of 

the multiple regression analyses are considered, a different conclusion regarding the 

relationship between these symptoms starts to emerge. Most significantly, the results of 

the regression analyses indicate that the social difficulties reported by high AQ scorers 

are uniquely associated with elevated levels of social anxiety and poor social skills, 

while high negative schizotypy scores are uniquely associated with elevated levels of 

social anhedonia and depressed mood. This pattern of results suggests that the social 

difficulties reported by autistic-like individuals do diverge from the traits of negative 

schizotypy. However, the current findings do not rule out some degree of overlap 

between these sets of traits. In fact, the finding that AQ:Social and O-LIFE:IntAnh 

scores still shared significant unique variance once all variance associated with the 

socio-emotional variables was taken into account, could be interpreted as further 

evidence for convergence between these sets of traits. The finding of both convergence 

and divergence between autistic-like and schizotypy traits in the current study is 

consistent with evidence from the genetic and neurological studies presented earlier, 

which have identified both striking similarities and discrepancies between these spectra 

(e.g., Cheung et al., 2010).  

Focusing first on the evidence found for convergence between autistic-like and 

negative schizotypy traits, the variance found to be shared uniquely between the 

AQ:Social and O-LIFE:IntAnh scales in the current study could be reflective of specific 

convergence between the social difficulties encountered by individuals with autistic-like 

and negative schizotypy traits. However, it is recommended that future studies continue 

to examine the nature of this shared variance. Particular consideration should be given 

to the possibility that there are socio-emotional variables not included in the current 

study which may also share some of this variance. The inclusion of additional predictors 

(e.g., empathy and self-esteem) may help to better characterize other aspects of the 

overlap between the AQ:Social and O-LIFE:IntAnh dimensions. Additionally, Kaufman 

(2011) has recently argued that the measures currently available to assess for autistic-

like and schizotypy traits are not specific enough to detect the “specific flavour of social 

oddity” associated with each disorder. If this is the case, the suggestion to refine the 

currently available measures of these traits, which is discussed below, might see a 

reduction in the degree to which these traits are found to converge. 
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Turning our attention to evidence for divergence between autistic-like and 

negative schizotypy traits, the results of the current study particularly suggest that 

although the effects of high levels of social deficits as assessed by the AQ may appear 

very similar to negative schizotypy traits at a behavioural level, the socio-emotional 

profiles associated with these traits do differ. Therefore, the results are consistent with 

Sasson et al.’s (2011) suggestion that surface-level impairments are shared in autism 

and schizophrenia, but the specific processes or mechanisms which give rise to these 

impairments differ substantially across the disorders. Specifically, from the current 

results, it could be speculated that the primary distinction between these sets of traits is 

that while the social avoidance associated with autistic-like traits is driven by an 

impaired ability to function in social situations, individuals with high levels of negative 

schizotypy avoid social situations due to social apathy. It is interesting to note that it is 

the process of social interaction itself which seems to be at the core of the anxiety or 

discomfort evoked in autistic-like individuals, since the measures relating to fear of 

negative evaluation or more generalised trait anxiety showed no unique association with 

AQ:Social traits. Furthermore, although anhedonia is a symptom of depression and thus 

the low mood in individuals endorsing negative schizotypy traits could account for the 

lack of social interest in these individuals (American Psychiatric Association, 2000), the 

current results support the notion from Cohen and Matthews (2010) that social 

anhedonia and depression represent two distinct processes in relation to this disorder. 

This is primarily because both are uniquely related to negative schizotypy traits in the 

current data, and also because physical anhedonia would be expected to be a stronger 

correlate of negative schizotypy traits if it is low mood that is driving the anhedonia (see 

Chevallier et al., 2011).  

The division between social impairment in relation to the autism spectrum 

versus social disinterest in the schizophrenia spectrum is at least partly supported by the 

DSM-IV-TR criteria for autism and schizophrenia (American Psychiatric Association, 

2000). That is, the criteria for an autism diagnosis seem to have a strong flavour of 

impaired social ability, while the criteria for negative schizophrenia symptoms make no 

mention of social ability, but rather focus on a loss of pleasure and motivation. A lack 

of appropriate skill development is also consistent with the notion that autism is a 

developmental disorder with the symptoms usually present in patients from a young 

age. In contrast, schizophrenia is associated with a later age of onset (usually begins by 
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early adulthood) and a loss of typical functioning, and thus it fits that social anhedonia 

and depression are more central features of this disorder.  

However, the current findings emphasise that in order to be able to draw reliable 

conclusions about the causes or effects of autistic-like or negative schizotypy traits at 

least from a socio-emotional perspective, both autism and schizophrenia researchers 

need to be including measures of the two sets of traits in their studies. To demonstrate 

this point, we consider the previous findings in the literature that have been used as 

evidence to support the “social motivation hypothesis” in autism, which proposes that it 

is a disturbance in the enjoyment that individuals with autism receive in response to 

social situations or social stimuli that gives rise to their social deficits (see Chevallier et 

al., 2011; Dawson, Webb, & McPartland, 2005). The most recent study to offer support 

for this hypothesis, conducted by Chevallier et al., found ASD individuals to report 

lower levels of social enjoyment than typical controls. While the current results provide 

additional support for the notion that social anhedonia is a strong correlate of the social 

deficits in high AQ or ASD individuals, our results also suggest that a lack of 

enjoyment obtained from social situations is not the primary distinguishing feature of 

the social deficits in this disorder, and thus bring into question the validity of this 

hypothesis. Instead, the current findings offer support for such a hypothesis in relation 

to the symptoms of negative schizotypy. Thus, the results of the current study indicate 

that conclusions drawn about one of the spectra, which do not consider the effects of the 

other set of traits on socio-emotional functioning, could be misleading. 

In moving forward, it might be most useful if the currently available measures of 

autistic-like and schizotypy traits can be further developed to better capture the unique 

aspects of these sets of traits. This is particularly recommended since these measures are 

used most frequently as screening tools, for which specificity is crucial. In making this 

suggestion though, we are very aware of the inherent circularity involved in this 

process. That is, without a clear understanding of what the core difficulties 

encompassed in the two sets of traits are, it is very difficult to create a measure that we 

can be confident is accurately assessing for these traits. However, in order to examine 

the precise nature of these traits, a measure that is able to accurately identify these traits 

is required. Given that the current results appear to be in keeping with the flavour of the 

diagnostic criteria, where the negative symptoms of schizophrenia are linked to social 

apathy and the social difficulties in autism are linked to a lack of skill, perhaps we need 

to be relying more heavily on these criteria in the development of new measures. For 



180 

 

 

example, if the current items of the AQ are examined, a number of the items relate to 

the amount of enjoyment obtained from various aspects of social interaction (e.g., “I 

enjoy social chit chat” and “I enjoy meeting new people”). While some individuals with 

high levels of autistic-like traits are known to not enjoy social interactions, these 

questions are arguably not specific enough to get to the core social difficulties faced by 

these individuals. Essentially, we may need to start distinguishing between primary and 

secondary difficulties, in that an individual who at least believes that they have poor 

social skills is unlikely to gain pleasure from social interactions, but this lack of 

pleasure is arguably more a result of their social difficulty, and not an actual trait per se. 

This all said, we do acknowledge that scales which assess the social difficulties 

associated with the autism spectrum and negative schizotypy traits will likely always 

correlate to some degree, given that they both assess aspects of socio-emotional 

functioning. It may be a similar situation to that encountered with measuring levels of 

depression and anxiety, in that even though the DASS was specifically designed with 

the intention to separate these constructs as much as possible, the depression and 

anxiety subscales of this measure are still strongly correlated (Lovibond & Lovibond, 

1995).  

Turning our attention to the implications of the current findings for the treatment 

of these disorders, as noted earlier in the article, previous studies have reported that 

medications commonly used in the treatment of negative schizophrenia symptoms are 

also somewhat effective in the treatment of the symptoms of autism (Rausch et al., 

2005). Given that the social difficulties assessed by the AQ share substantial variance 

with O-LIFE:IntAnh traits, there are likely aspects of shared dysfunction across the two 

sets of traits. Of course, treatments would be expected to be equally effective at treating 

these shared symptoms. However, it is well-known that the most successful treatment 

programmes are usually those which address the core difficulties that an individual is 

experiencing. If it is the case then, as the current results suggest that social anxiety and 

social skills are primary areas affected in individuals with autism, treatment 

programmes would be best targeted at this level. Alternatively, a treatment programme 

that attempts to alleviate depression symptoms and works to increase the pleasure these 

individuals obtain from social situations, would likely be most effective at reducing 

negative schizophrenia symptoms.  

Further considering the diagnostic and treatment implications of these findings, 

it is important to emphasise the earlier point that even those aspects of socio-emotional 
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functioning which were not identified as significant predictors in the current study, are 

likely to be present at least to some degree in clinical individuals from both spectra (as 

was suggested by the bivariate correlations presented in Table 1). As was pointed out by 

Silva and Schalock (2012), despite a lack of a widely accepted theory of autism that 

separates core and comorbid symptoms, there is almost certainly a cluster of comorbid 

symptoms associated with this spectrum of disorders. When diagnosing or treating these 

individuals, symptoms may be present which are impacting significantly on functioning 

and require treatment, which are not a part of the disorder per se. To demonstrate this 

point with an example, studies show that approximately 30% of children with social 

anxiety disorder report a lifetime history of major depression (Chavira, Stein, Bailey, & 

Stein, 2004; Essau, Conradt, & Petermann, 1999). Therefore, it would be consistent 

with existing literature and the findings of the current study to conclude that social 

anxiety is present in individuals with ASDs as a core symptom, and that the depressed 

mood experienced by a significant proportion of these individuals is comorbid to their 

autism spectrum diagnoses. This notion is consistent with the finding from longitudinal 

studies that social anxiety usually predates the onset of major depression symptoms (see 

Chavira et al., 2004). Further to this, it is possible that if ASD treatment programmes 

can target the symptoms of social anxiety early on, it may be possible to prevent or at 

least reduce the depression symptoms experienced by these individuals later in life. 

However, it would be worthwhile for a future study to confirm that the current 

findings are replicated when alternative measures of autistic-like and schizotypy traits 

are used. It may also be of interest to confirm that the current findings are not restricted 

to self-report measures. Having said that, self-ratings are arguably the most appropriate 

method for assessing individuals’ mood and social functioning, particularly when 

examining variables such as social enjoyment and anxiety which are internal processes 

that may not always be apparent to an observer or open to other forms of objective 

assessment. Additionally, since the AQ and O-LIFE are themselves self-report 

measures, other self-report measures of social and emotional functioning are likely to be 

the strongest predictors of scores on these questionnaires. The next challenge for future 

research will then be to confirm that the same unique predictors of these traits are 

identified when they are present at clinical levels. This will likely require a more 

complex investigation since the use of self-report measures with autism and 

schizophrenia individuals has been questioned and the recruitment and assessment 

across multiple clinical populations can be difficult (Sasson et al., 2011). It would also 
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be informative to compare the socio-emotional profiles associated with individuals who 

obtain high total scores on the AQ and O-LIFE (or other measures of these traits). 

While for the purposes of the current study, we were interested in examining how the 

social difficulties assessed by the AQ relate specifically to the negative traits of 

schizotypy, it is likely that other symptoms (e.g., the positive symptoms of 

schizophrenia, comprising features such as paranoia) also impact upon the socio-

emotional functioning of these groups of individuals. 

In better understanding the relationship between autism and schizophrenia, it is 

strongly recommended that further attention particularly be paid to the differing 

developmental trajectories of the two disorders. As noted by Brock (2011), differences 

in neurodevelopmental timing are likely to have major implications both in terms of 

cognitive development and clinical outcomes, even if the brains of adults with autism 

and schizophrenia look similar when examined at a superficial level. Brock particularly 

draws attention to the finding that autism is associated with disruption to the normal 

cycles of synaptic proliferation and pruning which occur during infancy (Brock, Brown, 

Boucher, & Rippon, 2002), while schizophrenia is linked to disruptions which affect 

later cycles following an initial period of relatively normal development (Hoffman & 

McGlashan, 1997). On this note, it would be interesting to examine whether the socio-

emotional profiles of ASD individuals differ as a function of age. Given the later age of 

onset of schizophrenia, if there is convergence between autism and schizophrenia 

spectra traits, the profiles of ASD individuals might be expected to change as more 

schizophrenia spectrum traits emerge. 

In summary, the results of the current study are consistent with the presence of 

some shared dysfunction or overlap between the social deficits in autistic-like 

individuals and the negative symptoms in schizotypy individuals. However, the finding 

that there is clear disparity between the aspects of socio-emotional functioning which 

uniquely relate to the two sets of traits, re-affirms that there is some divergence between 

these traits. However, the current results indicate that unless the effects of both sets of 

traits on socio-emotional functioning are taken into consideration, both the social scale 

of the AQ and negative schizotypy scale of the O-LIFE display an almost identical 

pattern of correlation with scores on a broad range of socio-emotional measures. The 

results thus highlight that researchers investigating how either set of traits relate to 

specific aspects of socio-emotional functioning in the future, need to give due 

consideration to how the other set of traits may be impacting upon the patterns of results 
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obtained. Future research would likely benefit from the development of new scales (or 

the refinement of existing scales) which are better able to capture the unique aspects of 

these spectra.  
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This thesis set out to further explore whether autism and schizophrenia spectra 

traits are in some way linked. In the General Discussion, the two links proposed in the 

literature currently are recapped, with an overview provided of the level of support our 

results offer for each. These results are then discussed in more detail, with particular 

attention paid to the broader significance of the results for the autism and schizophrenia 

spectra. Potential methodological limitations, along with suggestions for future 

research, are discussed throughout as relevant. 

To briefly summarize the links proposed to exist between autism and 

schizophrenia spectra traits, Crespi and Badcock (2008) posit that mild autism spectrum 

traits and the positive symptoms of the schizophrenia spectrum have a diametrically 

opposite effect on a range of cognitive, behavioural, and physiological profiles. This is 

said to be mediated at least in part by genomic imprinting, where a higher level of 

autism spectrum traits is associated with an imbalance toward the effects of paternally 

expressed genes which favour a pattern of overgrowth, while a higher level of positive 

schizophrenia spectrum traits is associated with an imbalance towards maternally 

expressed genes which favour undergrowth. The second claim, from Hurst, Nelson-

Gray, Mitchell, and Kwapil (2007), is that the social deficits linked to the autism 

spectrum may overlap with the negative symptoms of schizophrenia (see also Barneveld 

et al., 2010; Tordjman, 2008). This suggestion arose from their finding, in a student 

sample, of a strong correlation between the “Social Skills” subscale of the AQ and the 

“Interpersonal” subscale of the Schizotypal Personality Questionnaire which assesses 

for the negative traits of schizotypy.    

Each of the studies carried out as part of this thesis to investigate these proposed 

links was conducted on an undergraduate student population. This was in keeping with 

Crespi and Badcock’s (2008) recommendation that their theory is best tested in 

individuals who display only milder variants of autism and schizophrenia traits. The use 

of this population also meant issues relating to the testing of clinical individuals, 

including concerns regarding their low motivation and medication effects, could be 

avoided. Levels of autistic-like and schizotypy traits were assessed using the Autism 

Spectrum Quotient (AQ; Baron-Cohen, Wheelwright, Skinner, Martin & Clubley, 

2001b) and Oxford-Liverpool Inventory of Feelings and Experiences (O-LIFE; Mason, 

Linney, & Claridge, 2005), measures designed specifically for administration in the 

general population. The common practice of using high scorers on these non-clinical 

measures to inform our understanding of autism and schizophrenia is supported by the 
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large body of literature which indicates that clinical individuals (and their relatives) 

score highly on these measures. Additionally, typical individuals who obtain high scores 

on these measures are found to share the same underlying cognitive atypicalities as their 

clinical counterparts (see Best, Moffat, Power, Owens, & Johnstone, 2008; Pickering, 

2004). As noted throughout the thesis, the current work tests the validity of Crespi and 

Badcock’s theory from a psychological perspective, and therefore, while the biological 

basis of the theory is fundamental and requires further investigation and discussion, it is 

appropriate to leave this to researchers and clinicians with more expertise in the areas of 

biology and genetics. 

Summary of Findings in Relation to Crespi and Badcock’s (2008) Position 

To test Crespi and Badcock’s (2008) theory, the first study of the thesis 

examined whether autistic-like and positive schizotypy traits contrastingly affect 

preference for local versus global processing, as assessed by performance on the 

Embedded Figures Test (EFT; Witkin, Oltman, Raskin, & Karp, 1971). In this study, 

individuals who obtained high scores on the AQ were found to be significantly faster 

than Low AQ individuals at detecting the hidden shapes on the EFT, indicative of a 

greater preference for local processing in these individuals (see also Almeida, 

Dickinson, Maybery, Badcock, & Badcock, 2010; Grinter, Van Beek, Maybery, & 

Badcock, 2009b). Faster performance on this task is said to reflect a more local 

processing style since participants are required to resist experiencing an integrated 

visual stimulus or gestalt in favour of seeing a composition of single elements (Bolte, 

Holtmann, Poustka, Scheurich, & Schmidt, 2007). Interestingly, as will be discussed in 

more detail later, this preference for local processing was found in a subsequent study to 

link specifically to high scores on the scale of the AQ which assesses the social 

difficulties typically associated with autism (AQ:Social Difficulties). In contrast, 

individuals who obtained high scores on the ‘Unusual Experiences’ subscale of the O-

LIFE (O-LIFE:UE) were significantly slower at detecting these shapes than low scorers 

on this subscale, indicative of a greater preference for global processing in these 

individuals. This pattern of results thus provided strong initial support for Crespi and 

Badcock’s theory.  

The other results reported in this thesis, however, provide little support for 

Crespi and Badcock’s (2008) position. Firstly, when the relationships between the 

positive and negative dimensions of schizotypy traits and EFT performance were 



191 

 

 

examined in two additional samples, no relationships were identified in one of the 

samples and in the other sample the expected link between higher scores on the O-

LIFE:UE factor and slower EFT performance was identified but it was found to be 

confounded with the differences in IQ (Chapter 5). Additionally, as reported in Chapter 

6, no support was found for Crespi and Badcock’s claim that autistic-like and positive 

schizotypy traits have contrasting effects on mentalistic and mechanistic cognition. This 

claim was tested by comparing the effects of these traits on the constructs of 

empathizing (overlapping closely with mentalistic cognition) and systemizing 

(overlapping closely with mechanistic cognition). While some evidence for the 

predicted association between higher levels of autistic-like traits and poor empathy was 

found in this study, this association was restricted to only self-reported levels of 

empathy (assessed by the Empathy Quotient; EQ). Individuals with high levels of these 

traits displayed no evidence of the predicted superior systemizing. No evidence of the 

contrasting predicted pattern was identified in relation to positive schizotypy traits, with 

these traits found to be independent of both empathizing and systemizing. Furthermore, 

while it would be reasonable to assume from Crespi and Badcock’s theory that autistic-

like and positive schizotypy traits would be negatively correlated, only scores on the 

“Imagination” subscale of the AQ were found to correlate in this direction with O-

LIFE:UE scores, as reported in Chapter 3. 

Summary of Findings in Relation to Claims of a Symptom Overlap 

As noted previously, Hurst and colleagues’ (2007) suggestion that the social 

deficits linked to the autism spectrum may overlap with the negative symptoms of 

schizophrenia (see also Barneveld et al., 2010; Tordjman, 2008), arose from their 

finding of a strong correlation between the “Social Skills” subscale of the AQ and the 

“Interpersonal” subscale of the Schizotypal Personality Questionnaire in a student 

sample. The strong correlation identified in Chapter 3 between our AQ:Social 

Difficulties factor and the Introvertive Anhedonia factor of the O-LIFE (O-LIFE:IA) 

replicated the correlation reported by Hurst et al. and extended it by showing that it can 

be generalised to more than one measure of negative schizotypy traits. Additionally, 

suggestive of convergence between these traits, subsidiary analyses conducted as part of 

this study indicated that a single-factor solution was the best fit when a maximum 

likelihood extraction was performed on the items from the two social factors. However, 

the finding reported in Chapter 4 that higher scores on our AQ:Social Difficulties factor 

relate to poorer performance on the EFT, yet O-LIFE:IA scores were found to be 
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independent of performance on this task in Chapter 5, suggests some divergence 

between these trait sets.  

Accordingly, the final study of the thesis more directly explored the degree of 

convergence and divergence between these sets of traits (Chapter 7). Multiple 

regression analyses were conducted to examine which specific aspects of poor social 

functioning and negative mood states predict levels of autistic-like and schizotypy traits. 

The results of this study indicated that the social difficulties assessed by the AQ relate 

uniquely to high levels of social anxiety and poor social skills, while the negative traits 

of schizotypy assessed by the O-LIFE relate uniquely to high levels of social anhedonia 

and depression. While evidence for divergence between these traits was found, the study 

did not rule out some degree of overlap between these traits, with AQ:Social 

Difficulties and O-LIFE:IA scores still found to share significant variance once all 

variance associated with the socio-emotional variables was taken into account. 

As was suggested in the introductory chapter to the thesis, this claim that autism 

and schizophrenia spectra traits overlap, as well as Crespi and Badcock’s (2008) theory, 

could both be ultimately rejected but still be credited with making significant 

contributions to our understanding of these disorders. As detailed in the next few 

sections, the process of investigating these theories provides further insight into each of 

these spectra individually, and also draws attention to important issues relating to the 

assessment and treatment of autism and schizophrenia spectra traits. As will be seen, 

some of the issues raised highlight methodological limitations in the current work, 

which influence both our final assessment of claims in the literature on the relationship 

between the autism and schizophrenia spectra, as well as the suggestions we offer for 

the future investigation of these claims.  

Preference for Local versus Global Processing  

Autism spectrum traits 

The results contained within this thesis provide support for the commonly 

reported finding that individuals with high levels of autistic or autistic-like traits have a 

tendency to process stimuli more locally than do individuals with low levels of these 

traits, who instead tend to favour a more global style of processing (e.g., Almeida et al., 

2010; Bolte et al., 2007; Grinter et al., 2009b). In addition to indicating that this bias is 

not confounded by levels of schizotypy traits, the current work extended upon the 
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existing understanding of this local processing bias, by suggesting that it is driven 

largely by the social deficits associated with the autism spectrum (Chapter 4). 

Specifically, EFT performance was found to be modulated by scores on the “Social 

Difficulties” factor of the AQ in Chapter 4, with more pronounced social difficulty 

associated with faster performance on this task. As was detailed in Chapter 4, previous 

studies could offer some support for this pattern of results (Baron-Cohen & Hammer, 

1997; Fugard, Stewart, & Stenning, 2011; Jarrold, Butler, Cottington, & Jimenez, 2000; 

Pellicano, Maybery, Durkin, & Maley, 2006). From a more theoretical perspective, it 

would also be reasonable to expect that problems integrating information in context 

might make social situations more difficult. For example, it has been argued that the 

processing of faces at a local level, such that facial features are processed separately, 

makes it more difficult to extract important non-verbal social cues required for 

successful interaction with others (Burnette et al., 2005). Furthermore, as was discussed 

in Chapter 4, one would expect that the interpretation of others’ emotional reactions 

would be made easier by paying adequate attention to the context in which these 

reactions are occurring. 

 Nevertheless, the finding of a specific link between AQ:Social scores and EFT 

performance was somewhat surprising given that the non-social difficulties were 

assessed by the “Details/Patterns” factor of the AQ, which one might assume to be most 

strongly related to the local processing bias. However, when this factor is inspected 

more closely, the items included on this factor are seen to largely relate to an interest in 

numbers and patterns, or to restricted interests and repetitive behaviours, with just a 

couple of items related specifically to the processing of details. Previous studies have 

also found scores on Baron-Cohen et al.’s (2001b) ‘Attention to Detail’ subscale of the 

AQ to be independent of the preference for local processing (Fugard et al., 2011; 

Walter, Dassonville, & Bochsler, 2009; but see Dassonville & Williamson, 2010).  

While the current work displayed a clear distinction between the roles of the 

social and non-social traits in the local processing bias displayed by High AQ 

individuals (compared to Low AQ individuals), previous investigations linking this bias 

to higher levels of systemizing deserve some consideration here. In particular, we refer 

to Walter et al.’s (2009) finding that while scores on the ‘Attention to Detail’ subscale 

of the AQ (Baron-Cohen et al., 2001b) are independent of visual illusion susceptibility, 

higher Systemizing Quotient (SQ) scores link to lower susceptibility (indicative of a 

link between systemizing and a more detailed processing style since illusions are more 
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readily experienced when the contextual elements of a stimulus are integrated). In this 

study, these authors report SQ scores to correlate moderately with scores on the 

‘Attention to Detail’ subscale of the AQ, and thus it is possible that our 

‘Details/Patterns’ factor captures only a specific component of systemizing, and a 

broader measure of the non-social autistic-like traits would reveal an effect of these 

traits. It is worth noting that High AQ scorers were not actually found to score higher on 

measures of systemizing than Low AQ scorers in our work, however, given the previous 

support for associations of this kind in the literature, further extension of this line of 

enquiry is recommended. Specifically, future tests could use a design similar to that 

used in Chapter 4, but instead of separating pairs of groups on their AQ subscale scores 

as was done in this study, examine pairs of groups separated in their SQ and EQ scores. 

It is noted that the local processing bias has previously been linked to poor empathy, 

with an inverse relationship reported between performances on the Eyes Test and EFT 

(Baron-Cohen & Hammer, 1997; Jarrold et al., 2000). It is thus quite possible that 

empathy and systemizing are influential constructs in driving the local processing bias 

seen in autism. However, it is worth noting here that the results of a recent study by 

Brosnan, Gwilliam, and Walker (in press) suggest that the superior EFT performance in 

ASD individuals relates more strongly to greater visual acuity in these individuals. 

Another question which requires further consideration is which specific levels of 

processing are affected by the presence of autism spectrum traits (i.e., the local and/or 

global level). Since faster identification of the hidden figures on the EFT can result from 

enhanced local processing, poorer global processing, or a combination of both, it is not 

possible to disentangle which level of processing is actually implicated in the superior 

performance displayed by High AQ scorers on this task. Studies which have attempted 

to explore this issue previously, by using tasks that purport to tap either only local or 

only global processing, have found evidence of both a superior capacity for local 

processing and weaker global processing for these individuals. For example, as reported 

in Chapter 2, Almeida et al. (2010) found High AQ scorers to outperform Low AQ 

scorers on a visual search task, suggesting a local processing advantage. Grinter et al. 

(2009a) also found evidence of worse performance on the Glass Pattern Detection and 

Global Dot Motion tasks for High AQ individuals, compared to Low AQ scorers, 

suggestive of poorer global processing. Other studies have suggested that rather than 

being caused by a strength or deficit in processing at either the local or global level, the 

local processing bias in autism instead results from a difficulty shifting from a local to 
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global level of processing (i.e., zooming out; see Rinehart, Bradshaw, Moss, Brereton, 

& Tonge, 2001; White, O’Reilly, & Frith, 2009). Fugard et al.’s (2011) finding that 

performance on the Raven’s Advanced Progressive Matrices (which correlates with 

performance on the EFT) was related to scores on the ‘Attention Switching’ subscale of 

the AQ could perhaps be interpreted as further evidence for this. Accordingly, to better 

understand the bias for local processing in autism, future studies should continue to 

compare the performance of High and Low AQ scorers on measures that demand only 

involvement at the local or global level, as well as measures that require attention to be 

shifted from one level of processing to the other. In the case that High and Low AQ 

scorers do differ in their performance on these tasks, the involvement of specific 

autistic-like traits should be examined.  

Positive schizotypy spectrum traits 

While positive schizotypy traits were reported to be associated with Crespi and 

Badcock’s (2008) predicted preference for global over local processing in Chapter 1, 

this was not replicated when tested again as part of Chapter 5. The latter study instead 

found the positive (and also negative) traits of schizotypy to be independent of 

processing style. The relationship between positive schizotypy traits and visual 

processing style is thus not clear from the results of these two studies. The disparity in 

results across the studies was not particularly surprising though, given the inconsistent 

findings reported previously in the literature (e.g., Schuldberg & London, 1989; 

Goodarzi, Wykes, Hemsley, 2000; Tsakanikos & Reed, 2003). However, since these 

two studies used the same measure of schizotypy and the same visual task to assess 

processing style, two of the major reasons proposed in the literature for the discrepant 

results obtained across published studies are not applicable here (i.e., the use of different 

measures of schizotypy and visual processing style). 

Nevertheless, while not able to fully account for discrepancies in results 

obtained across studies, the range of tasks used in the literature to assess whether 

differences in visual processing style exist for various disorders deserves further 

consideration. While the EFT has been used frequently in relation to autism spectrum 

samples, only a handful of published studies have examined performance on this task in 

relation to schizotypy or schizophrenia (e.g., Cohler, Grunebaum, Weiss, Gamer, & 

Gallant, 1977; Russell-Smith, Maybery, & Bayliss, 2010; Schuldberg & London, 1989). 

The task administered most frequently in relation to the schizophrenia spectrum has 
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been variants of the Navon Hierarchical Letter task (see Navon, 1977). The set of tasks 

used commonly to explore the processing style of eating disorder patients (or 

individuals with sub-clinical disordered eating behaviour) is then somewhat different 

again, with Block Design and the Rey-Osterrieth Complex Figure task examples of 

measures administered frequently with these samples (see Lopez, Tchanturia, Stahl, & 

Treasure, 2008). While some attempt has been made in the literature to explore the 

relationships between these tasks (e.g., Milne & Szczerbinski, 2009), it is still not clear 

how performance on one task relates to performance on another. Notably, in their factor 

analytic study of a range of local-global measures, Milne and Szczerbinski found the 

Navon task to load on a factor which they labelled ‘cognitive flexibility’, and suggested 

that performance on this task could relate most strongly to the ability to flexibily 

allocate attentional resources, rather than processing style preference. Accordingly, it is 

difficult to draw comparisons about the processing styles associated with different 

disorders from the current literature (unless studies have made this a targeted focus; e.g., 

Chapter 2; Cohler et al., 1977). Therefore it is strongly recommended that the 

relationships between these tasks are examined further, and a more unified approach 

taken in the selection of measures across clinical areas.  

Empathizing and Systemizing in the Autism and Schizophrenia Spectra 

Autism spectrum traits 

 As previously noted, the findings contained within this thesis offer no support 

for Crespi and Badcock’s (2008) prediction that mild autistic spectrum traits are 

diametrically opposed to positive schizotypy traits with regard to their effects on 

empathizing and systemizing. However, to properly evaluate Crespi and Badcock’s 

theory based on the current findings, consideration must be given to the methodology 

used and specific pattern of results obtained. This is particularly the case since although 

not found in the current work, previous studies of High AQ scorers have reported these 

individuals to have a higher propensity for systemizing than their Low AQ counterparts, 

and to also display poorer empathy when assessed on behavioural tasks including the 

Eyes Test which was administered in our study (e.g., Baron-Cohen, Wheelwright, Hill, 

Raste & Plumb, 2001a; Baron-Cohen et al., 2001c; but see Kunihira, Senju, Dairoku, 

Wakabayashi, & Hasegawa, 2006).  

 The one claim made by Crespi and Badcock (2008) in relation to empathizing 

and systemizing which obtained at least partial support in the current work was that 
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autistic-like individuals display poorer empathy compared to individuals with low levels 

of these traits. This was evidenced in our study by the significantly lower scores 

obtained by our High AQ group on the EQ compared to our Low AQ group. Moreover, 

the finding of low scores for the High AQ group on the ‘Cognitive’ subscale of this 

measure provides support for Crespi and Badcock’s specific claim of a mentalizing 

deficit in individuals with high levels of autistic traits. It is noted that cognitive empathy 

and mentalizing are considered strongly related since both involve the ability to make 

attributions about the mental states of others (Davis, 1996; Decety & Moriguchi, 2007). 

However, the restriction of the cognitive empathy deficit to the self-report measure in 

our study was of interest, with no relationship identified between AQ scores and 

performance on the Reading the Mind in the Eyes Test (replicating the results of 

Kunihira et al., 2006; but see Baron-Cohen et al., 2001a). While this result could be 

reflective of truly intact cognitive empathy in High AQ individuals, other possible 

explanations for this finding require consideration. As discussed in Chapter 6, the lack 

of correlation between scores on the Eyes Test and EQ:Cognitive subscale might 

indicate that these measures tap different processes, with the Eyes Test perhaps tapping 

lower level psychological processes including mainly the perception of others’ emotions 

or mental states (which might remain intact in autistic-like individuals), while the 

EQ:Cognitive scale taps higher level processes including the use and understanding of 

emotion (Mayer & Salovey, 1997). Alternatively, this set of results may suggest that 

High AQ individuals underestimate their ability to infer others’ mental states.  

Although cognitive empathy has been described as essentially equivalent to 

theory of mind (ToM) and mentalizing (Crespi & Badcock, 2008), the relationship 

between systemizing and mechanistic cognition deserves some consideration. While 

systemizing relates to the drive to understand, predict, and control rule-based systems 

(Baron-Cohen, 2002), mechanistic cognition is a broader construct which relates to a 

mode of cognition that has evolved to support interaction with the physical, non-human, 

natural environment (Crespi & Badcock). Accordingly, it could be argued that our 

examination of systemizing in Chapter 6 was a rather narrow test of Crespi and 

Badcock’s theory, and that a broader test of mechanistic cognition might yield more 

favourable findings for these authors’ position. Working from Crespi and Badcock’s 

definition of mechanistic cognition, one could perhaps even argue that the superior 

performance on the EFT by the High AQ individuals in the current work is evidence of 

more highly developed mechanistic cognition in these individuals. 
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It is important to note that autism spectrum traits are commonly said to link to 

higher levels of systemizing, and so the finding of equivalent performance on the 

systemizing tasks for High and Low AQ individuals in Chapter 6, challenges more than 

just Crespi and Badcock’s (2008) claims (as do previous studies which have found no 

evidence for this link; e.g., Voracek & Dressler, 2006). For example, Baron-Cohen’s 

(2002) widely known “extreme male brain theory” of autism also proposes that a 

cognitive profile of superior systemizing but poorer empathizing should be found in 

relation to higher levels of autistic-like traits. Weak support for this theory was found, 

however, with some limited evidence of poorer empathy coupled with intact 

systemizing for autistic-like individuals. Since evidence for poorer empathy was only 

found with the self-report measure, with no differences identified in the performance of 

our High and Low AQ individuals on the behavioural empathy tasks, further 

investigation and refinement of Baron-Cohen’s theory may be required.  

Positive schizotypy spectrum traits 

As reported in Chapter 6, groups of High and Low positive schizotypy 

individuals were found to not differ in their levels of empathy. The lack of group 

differences identified in this study stand in contrast to the findings of Brosnan, Ashwin, 

Walker, and Donaghue (2010), who reported a positive correlation between self-

reported psychotic traits and EQ scores in a non-clinical sample, consistent with 

predictions from Crespi and Badcock (2008).  Henry, Bailey, and Rendell (2008) also 

found positive schizotypy traits to be positively associated with heightened levels of 

perceived cognitive empathy, but to be independent of perceived affective empathy (as 

assessed by subscales of the EQ). Since both of these previous studies used correlation-

based designs which examined the whole spectrum of these traits, it is possible that the 

lack of significant results in our study is related to the group-based approach which was 

implemented. (The group-based design may also account for why a significant 

relationship between autistic-like traits and systemizing was not found in this study). 

However, having said this, also using a correlational approach, Thakkar and Park (2010) 

found levels of self-reported cognitive empathy to be independent of positive 

schizotypy traits in females, and to actually be lower in males with higher levels of 

positive schizotypy traits.  

While no evidence for a split between self-report and behavioural measures of 

empathy in relation to positive schizotypy traits was observed in Chapter 6, Henry et 
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al.’s (2008) finding of heightened levels of cognitive empathy in relation to positive 

schizotypy traits was limited to self-reported levels of empathy, with higher levels of 

the traits found to link to poorer performance on the Eyes Test. Given this, despite our 

non-significant findings, it is certainly recommended that studies continue to consider 

the distinction between results obtained with self-report versus behavioural measures of 

empathy. On this note, it is possible that the behavioural tasks implemented in the 

majority of experimental studies, including our own, are not fully representative of 

functioning in real-life social interactions. For example, as noted by Klin, Jones, 

Schultz, Volkmar, and Cohen (2002), experimental tasks often make the task of social 

understanding an explicit problem-solving situation, whereas real-life social situations 

require social cues to be interpreted at an implicit level. This is highly relevant to tasks 

such as the Eyes Test, where the process of accurately interpreting emotional cues is 

made an explicit and specific goal, when some individuals may miss these cues 

altogether in the context of a real-life social situation.  

With particular relevance for Crespi and Badcock’s (2008) theory, it is 

interesting to note that superior empathizing and/or mentalizing abilities have 

previously been reported for individuals with Borderline Personality Disorder (BPD), 

another psychotic spectrum disorder. For example, Fertuck et al. (2009) found BPD 

patients to display more skilled performance than typical individuals on the Eyes Test. 

BPD patients were also found to display superior performance on the Happé Test, 

which requires participants to infer others’ thoughts, feelings, and intentions in complex 

social situations described in short stories that involve double bluff, mistakes, 

persuasion, and white lies (Arntz, Bernstein, Oorschot, & Schobre, 2009). Therefore, it 

could be argued that BPD traits are more clear opposites of autism spectrum traits. 

However, this argument is weakened by the finding of impaired theory of mind in BPD 

individuals in other studies (e.g., Harari et al., 2010; Preißler, Dziobek, Ritter, 

Heekeren, & Roepke, 2010). Furthermore, as it is described currently, Crespi and 

Badcock’s theory does not provide any justification for why their claims would be more 

applicable to BPD, than schizophrenia spectrum traits.  

Shifting focus to systemizing, little investigation of the relationship between 

schizotypy and systemizing has been conducted, and thus the testing of High and Low 

positive schizotypy groups on the SQ, Mental Rotation and Physics tests in Chapter 6 

was an important advancement on the work done in this area previously. The finding 

that the High and Low O-LIFE:UE groups tested in our study obtained equivalent 
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scores across these measures provides solid evidence that systemizing is not negatively 

impacted by the presence of positive schizotypy traits. It is important that when areas of 

functioning are found to be intact that this is still given note, so as to provide a holistic 

understanding of the functioning of individuals in the selected population. 

It is important to note, however, that the current findings are again inconsistent 

with those from Brosnan et al. (2010). The finding by these authors that the relationship 

between non-clinical psychotic traits and empathy becomes stronger when 

hyperempathizing (i.e., the degree to which empathizing is superior to systemizing) is 

examined, suggests that these traits are related to poorer systemizing. One possibility in 

reconciling the differences between these two studies is that they use a different 

measure of psychotic-like traits. As was pointed out in Chapter 6, positive schizotypy 

traits comprise a range of specific symptoms including hallucinations, delusions and 

magical thinking. Using the Psychosis Screening Questionnaire (Bebbington & Nayani, 

1995), Brosnan et al. found hyperempathizing to be most strongly associated with 

mania and paranoia. Since neither of these experiences is tapped closely by the items of 

the O-LIFE, it is possible that a tendency for poor systemizing coupled with heightened 

empathizing occurs in relation to only specific subsets of psychotic traits. It is 

interesting to note that the specific subsets of psychotic traits isolated by Brosnan et al. 

are consistent with a cognitive profile of poor systemizing and superior empathizing 

perhaps being more strongly linked to a BPD than schizophrenia presentation. Given 

that results seem to vary across studies depending on the measure selected to assess for 

psychotic-like traits, it may be beneficial for future studies to use a combination of 

measures when screening for these traits. 

While not relevant to the testing of Crespi and Badcock’s (2008) theory since 

the claims made by these authors relate specifically to the positive traits, it would be 

interesting for future research to explore the relationship between empathizing and 

systemizing in relation to the negative traits of schizotypy. In particular, knowledge of 

whether these traits show the same or a different pattern of relationship with 

empathizing and systemizing as that of the social difficulties linked to autism, would be 

informative to the debate as to whether these sets of deficits are distinct or overlapping. 
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Conceptualisation of the Social Deficits in Autism and the Negative Symptoms of 

Schizophrenia 

As was noted in the introductory chapter, the symptom overlap proposed 

between autism and schizophrenia has major implications for the diagnostic reliability of 

these disorders. While distinguishing schizophrenia from autism may be quite a 

straightforward task when there are positive symptoms of schizophrenia present, these 

positive symptoms are not experienced at all by almost a third of patients with 

schizophrenia (Koehler, 1979; Mellor, 1970). The boundary between autism and 

schizophrenia traits is then even more blurred at the milder points of the spectra where 

positive traits are never as prevalent (e.g., as with Schizotypal Personality Disorder; 

SPD). For this reason, it is crucial that we pay attention to how the social deficits in 

autism differ from the negative symptoms of schizophrenia. Central to this are claims in 

the literature of an overlap between the social deficits in autism and the negative 

symptoms of schizophrenia, which was a second major line of investigation in the thesis. 

The implications of this proposed overlap extend beyond clinical practice to also be 

relevant for research. In particular, a greater understanding of how these disorders relate 

will assist researchers to recognize when the influence of autism or schizophrenia 

spectra traits should be considered either in the designs of their studies or in the analysis 

and/or interpretation of results. 

As stated previously, the findings reported in Chapter 7 do not rule out some 

degree of convergence between the social difficulties associated with autistic-like traits 

and the negative traits of schizotypy, however, divergence between these traits was 

evidenced by the identification of unique socio-emotional predictors for scores obtained 

on the AQ:Social versus O-LIFE:IA scales. One plausible interpretation of the pattern of 

results obtained is that although both sets of traits may lead to a lack of social 

engagement, the core social and emotional difficulties which lead to this disengagement 

are different in the two disorders. Specifically, the results reported in Chapter 7 are 

consistent with unique patterns of disturbance in social skills and social anxiety in 

relation to autism spectrum traits, compared with unique patterns of disturbance in the 

form of social anhedonia and depression in relation to schizophrenia spectrum traits. 

Support for these being core difficulties in these disorders is provided by current DSM-

IV-TR criteria (American Psychiatric Association, 2000), where autism is characterised 

largely in terms of poor social ability and schizophrenia more in terms of social apathy. 
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Of specific note, the current results cast some doubt upon the “social motivation 

hypothesis” proposed previously in relation to autism, which speculates that individuals 

with autism are socially avoidant due to a disturbance in the enjoyment they receive in 

response to social situations or social stimuli (see Chevallier, Grezes, Molesworth, 

Berthoz, & Happé, 2011; Dawson, Webb, & McPartland, 2005). It is important to be 

clear that the results reported in this thesis do not question previous reports of a lack of 

pleasure or social interest in individuals with autism; in fact, the results provide further 

evidence for this, with a strong positive correlation identified between the autistic-like 

traits and social anhedonia. What these results bring into question, however, is the causal 

role that this social disinterest plays in the social difficulties encountered by individuals 

affected by the disorder. Just as is the case for individuals with social anxiety, social 

situations are unlikely to be experienced as pleasurable and rewarding when intense 

anxiety is experienced whenever such a situation is entered, and thus it would not be 

surprising for the motivation to engage in such situations to decrease over time. 

Klin et al. (2002) made the point that a challenge for autism research is to shift 

the emphasis away from looking just at scores obtained on experimental tasks, to 

examine the processes used by individuals while performing them. To highlight their 

point, these authors drew attention to the findings of Schultz et al. (2000) who found that 

on a face-recognition task, individuals with autism performed at a comparable level to 

typical individuals at a behavioural level, however, when brain activation was examined, 

it was found that those with autism were treating the faces as objects. Chapter 7 of the 

current work further highlights the need to consider the underlying processes at work, 

since although both individuals with high levels of autistic-like traits and individuals 

with negative schizotypy traits tend to be similarly socially disengaged at a behavioural 

level, it is likely that the core processes underlying this disengagement differ for the two 

sets of traits (see also Sasson, Pinkham, Carpenter, & Belger, 2011). It could also be 

argued that a similar shift is required in the literature with regard to the performance of 

these individuals on cognitive tasks. Admittedly, our comparison of the effects of 

autistic-like and positive schizotypy traits on empathizing and systemizing was very 

much targeted at the behavioural level of functioning, with comparisons made based 

solely on test scores (Chapter 6). Therefore, future research should compare the way in 

which empathizing tasks in particular are processed by individuals with high levels of 

autistic-like versus positive schizotypy traits.  
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What Causes the Social Difficulties Associated with the Autism Spectrum? 

  While there is still some uncertainty in the literature regarding the precise 

elements of sociability which are disrupted in autism and schizophrenia spectra 

disorders, debate also continues as to what causes this social dysfunction. One of the 

major theories relevant to this debate is weak central coherence (WCC) theory, 

proposed initially by Frith (1989). As was pointed out in Chapter 4, early accounts of 

this theory posited a central role of WCC in the social deficits in autism. However, this 

account was challenged by a series of findings which found no evidence of a link 

between performance on WCC measures and aspects of social functioning, including 

the lack of relationship identified between performance on the EFT and ToM or other 

social skills in children with an ASD (Burnette et al., 2005; Morgan, Maybery, & 

Durkin, 2003; Pellicano, Maybery, Durkin, & Maley, 2006) or typically developing 

children (Pellicano, Maybery, & Durkin, 2005). However, the finding contained within 

the current thesis that performance on the EFT is linked specifically to scores obtained 

on the ‘Social Difficulties’ scale of the AQ, reignites the possibility that the social 

deficits associated with individuals with autism are linked to their bias for local 

processing (see also Fugard et al., 2011).  Theoretically, the presence of this link is very 

appealing. As was discussed earlier, integration of information as well as extraction of 

information about context is required for successful social interaction, and thus a local 

processing style could certainly hinder social performance (Happé & Frith, 2006; Penn, 

Ritchie, Francis, Combs, & Martin, 2002). Further investigation of which level of 

processing is affected in these individuals would be helpful in clarifying whether a 

difficulty integrating social information might stem from a deficit in their ability to pull 

relevant stimuli together or a dysfunctional tendency to focus on details (or both).  

Of course, an alternative causal explanation provided in existing literature is that 

the social dysfunction in autism links not to a local processing style, but instead links to 

the executive functioning deficits which have been documented in a large number of 

studies (for a review see Hill, 2004). This line of evidence draws heavily on findings of 

a relationship between executive functioning deficits and poor ToM, with ToM 

considered an essential element of social success. However, despite some strong 

evidence for this hypothesis, findings that these deficits in executive function are seen 

in a number of other disorders without the same effects on social functioning, and that 

executive function deficits may not be correlated with degree of social difficulty, 

challenge this explanation (see Klin et al., 2002).  
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Assessing Levels of Autistic-Like and Schizotypy Traits in the General Population 

In recent years, studying typical individuals with high levels of autistic-like and 

schizotypy traits as proxies for individuals with clinical diagnoses has become a 

commonplace and well-accepted practice (e.g., Almeida et al., 2010; Grinter et al., 

2009b; Henry et al., 2008; Russell-Smith, Maybery, & Bayliss, 2010; Spek, Scholte, & 

Berckelaer-Onnes, 2011; Walter et al., 2009). Further support for the notion that autism 

and schizophrenia traits exist on a continuum which extends to the general population 

was found in the current thesis. For example, further confirmation that, like ASD 

symptoms, autistic-like traits relate to superior performance on the EFT, provides 

further evidence that the same cognitive correlates are present for clinical and non-

clinical variants of autistic traits. While there are clear benefits in testing non-clinical 

samples including the ability to recruit larger samples and circumvent potential issues 

relating to medication use and poor attention, the quality of the measures available to 

assess for these non-clinical traits is critical to the usefulness of this approach. Study 2, 

which investigated the factor structures of the AQ and O-LIFE, replicated structures 

which had been reported previously for these measures; although further doubt was cast 

over the empirical validity of Baron-Cohen et al.’s (2001b) original five subscales. 

Notably, the reliability estimates of the empirically identified factors indicated that each 

of these was of at least adequate reliability. 

 However, as was discussed in Chapter 7, Kaufman (2011) has recently 

challenged the usefulness and specificity of the currently available measures of autistic-

like and schizotypy traits, arguing that they do little more than provide a general 

assessment of “social oddness”. The findings reported in Chapter 7 offered some 

support for this claim, with the AQ:Social and O-LIFE:IA scales being virtually 

inseparable in the degree to which they relate to scores on a range of socio-emotional 

measures; although unique predictors were identified when shared variance between the 

social difficulties scale of the AQ and the O-LIFE:IA scale was statistically controlled 

for. Accordingly, it was recommended in Chapter 7 that future research should look into 

developing the available measures so that they are able to best capture the uniqueness of 

these traits. Furthermore, it is suggested that researchers using the current measures of 

autistic-like and schizotypy traits give consideration to the strongly correlated nature of 

these traits in their work.  
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Furthermore, the isolation of the local processing bias to the AQ:Social factor in 

Chapter 4 provides further evidence that the clusters of traits which make up the autism 

spectrum relate differently to cognitive functioning, highlighting the fractionated nature 

of the autism spectrum. The results thus emphasise that it is crucial for researchers to 

consider the specific compositions of autistic-like traits which are present at high levels 

in their samples, as samples which differ in their compositions of traits would not be 

expected to show the same behavioural and cognitive profiles. Previous findings in the 

literature have also indicated that the fractionated nature of schizotypy also requires 

consideration, with different cognitive correlates identified for the positive and negative 

dimensions of schizotypy (Barrantes-Vidal et al., 2003), as well as for more specific 

subsets of traits within these major dimensions (Brosnan et al., 2010).  

Implications for Treatment 

 While it could be argued that it is early days to be considering the treatment 

implications of these findings, the difficulty faced by clinicians in improving outcomes 

for individuals with autism and schizophrenia means that all potential treatment avenues 

should be explored. Considering first the link identified between social difficulty and 

the local processing bias in autistic-like individuals, as was mentioned in Chapter 4, the 

eating disorder field has attempted to make use of the finding of a local processing bias 

and poor cognitive flexibility in anorexia patients by trialling cognitive remediation 

therapy with patients. Through this type of therapy, patients are encouraged to process 

their worlds more holistically and less rigidly. While few clinical trials have been 

conducted to test the efficacy of this approach to date, some initial support for its 

efficacy has been reported (Whitney, Easter, & Tchanturia, 2008). Since the focus of 

this therapy is not on the patients’ disordered eating, but rather their thinking styles and 

tendency to focus on rules and rituals, it may be quite easily modified to be workable 

with other clinical populations. 

Gaining a better understanding of the core social and emotional difficulties in 

autism and schizophrenia will also be important in guiding the future direction of 

treatment programmes for these disorders. Pleasingly, our results provide strong support 

for the focus on social skill development which is a major focus of most current autism 

intervention programmes (Chapter 7). The targeting of poor social motivation is also 

identified as being especially critical to the success of any psychosocial intervention for 

schizophrenia. However, it is important to emphasise that when treating individuals 
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with autism or schizophrenia there are likely to be complex combinations of social and 

mood deficits present which may require attention throughout treatment. However, a 

greater emphasis on the core social deficits present in these disorders should help to 

guide early intervention programmes, and circumvent or at least reduce some of the 

secondary social difficulties. 

Concluding Remarks 

While the results contained within this thesis do not fully close the door on 

Crespi and Badcock’s (2008) theory, overall the results seriously contest these authors’ 

claims that the autism and positive schizophrenia spectra are diametrically opposed. 

This said, a refined or modified version of this theory could prove accurate, and thus 

further investigation of the theory is recommended. Particularly, future tests of their 

theory should hone in on the possibility that it may only be very specific subsets of 

autistic-like and positive schizotypy traits which display the pattern predicted by Crespi 

and Badcock. This suggestion stems from consideration of the fractionated nature of 

both spectra, as highlighted by the findings of Chapter 4 of the current work, as well as 

Brosnan et al.’s (2010) finding that subsets of psychotic traits differentially relate to 

hyperempathizing. 

The results obtained in the current work are consistent with the existing findings 

in the literature of both convergence and divergence between the social difficulties in 

autism and the negative symptoms of schizophrenia. Future research will need to 

investigate whether the convergence identified in our study, and in other studies, is 

reflective of a true overlap in deficits across the two spectra; investigations targeted at 

the level of process rather than outcome are likely to be the most useful in bettering our 

understanding of this overlap. However, given that aspects of divergence have been 

identified between these sets of traits, it would be beneficial if current measures 

(particularly those used with non-clinical populations) can be refined to better capture 

the unique aspects of these traits.  

Considering that autism and schizophrenia were only separated as distinct 

diagnoses in 1980, our understanding of these disorders has increased rapidly in only a 

short space of time. It is hoped that through the process of investigating two very 

different claims in the literature on the relationship between autism and schizophrenia, 

the current work has contributed not only to our understanding of the relationship 

between these disorders, but also to our understanding of these spectra at an individual 
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level. The results also highlight important gaps in our current knowledge of these 

spectra, thus providing suggestions for future research directions. 
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