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6 The items included 1) serious accidents, 2) natural disasters, 3 non-sexual assault by family member 4) non-sexual assault by 
stranger 5) sexual assault by family member 6) sexual assault by stranger 7) military combat or war zone 8) sexual contact, 
younger than 18 with someone 5 + years older 9) Imprisonment 10) Torture 11) Life threatening illness 12) Other traumatic event 
(e.g., traumatic relationship breakdown). 
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7 Due to the methods of recruitment, the non-creative control group mostly identified as students and none reported being in part-
time employment or unemployed. As a result, the cell sizes for this group prevented analysis across the four groups and thus, this 
variable was recoded (Group 1: EP, CCx Group 2: NCC) part-time/unemployed (Gp:1: 31.6%; Gp2: 0%) vs student/full-time 
employed (Gp1: 68.4%, Gp2: 100%); (Fishers exact p<.001). There was a significant difference in occupation status between the 
four groups, whereby the NCC (unlike the EP, ARCC, CC) group was less likely to be in part-time employment or unemployed. 
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Evidence from experimental psychology provides unequivocal support for enhanced 
creativity among individuals who are prone to psychotic and mood disorders. At the 
same time, there is strong epidemiological evidence for greater incidence of creative 
achievement among those diagnosed with bipolar disorder (but not schizophrenia). 
This review examines the evidence for common factors predisposing an individual to 
creativity and psychosis, as well as factors that distinguish the capacity for creative 
achievement from the creative potential that may be inherent in psychosis 
vulnerability. Factors implicated as common to creative potential and psychosis 
vulnerability include enhanced divergent thinking, reduced latent inhibition and 
preattentive filtering mechanisms; on the other hand, greater cognitive flexibility, 
motivation, and openness to experience tend to be associated with creative 
achievement, but not psycho- sis. This evidence is considered with respect to the 
utility of tailored vocational interventions to effectively harness creative potential, 
which may be useful for young individuals in the early stages of illness or their 
unaffected family members.  

 
Creativity has traditionally been defined as the ability to generate new and 
original ideas that have value or effective- ness in a particular context (Barron, 
1955; Runco & Jaeger, 2012; Stein, 1953; Torrance, 1993). The creative 
process thus implicates unique cognitive abilities that enable innovation and 
problem solving, for which accurate measurement has remained elusive in 
terms of fully encapsulating creativity. At the same time, creative processes 
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have become recognised as important for societal and organizational value 
(Basadur & Basadur, 2011); adaptive creative qualities are necessary for the 
development human mental capital, now understood as one of the most 
important economic resources of our time (Beddington et al., 2008; Centre for 
International Economica, 2009).  

Perhaps ironically in this context, creative processes have traditionally been 
associated with madness. Recent epidemiological evidence of greater creative 
potential  (higher prevalence of creative occupations) in indivi- duals with 
bipolar disorder, and the psychologically well offspring of patients with 
schizophrenia or bipolar disorder (Kyaga et al., 2011) follows several decades 
of research in experimental psychology that has provided incontrovertible 
evidence for common cognitive pro- cesses among creative capacity and 
psychosis vulnerabil- ity (Claridge & Blakey, 2009; Eysenck, 1994; Jamison, 
2011; Rybakowski, Klonowska, Parrzala, & Jaracz, 2008). Yet, there has been 
little empirical investigation of the adaptive utility of the predisposition to 
creative thinking for the early treatment of young individuals who are 
vulnerable to developing psychotic and mood disorders, and who may be 
displaying signs of emergent cognitive and temperamental features of illness. 
This may reflect insufficient study of differential features of cognition or 
temperament that may separate the capacity for creative achievement from the 
propensity for creative thinking (while the latter is strongly associated with 
vulnerability to psychosis, the former appears to be limited to those without 
severe expression of psychosis). It is, therefore, possible that neurocognitive 
and/or  

  
motivational factors associated with chronic forms of psychotic disorder impede 
the potental for creative achievement, despite shared information processing 
styles among psychosis-prone and psychotic individuals that facilitate creative 
thinking. These ideas are expli- cated with reference to the available literature 
in this review.  

The particular cognitive style associated with creativity has been described as 
over-inclusive and characterized by obscure, remote, or ‘divergent’ associations 
(Carson, Peterson, & Higgins, 2003; Eysenck, 1993a, 1993b; Mednick, 1962), 
and, more recently, has implicated cog- nitive flexibility among other domains 
of cognition tradi- tionally associated with intellectual ability (Carson et al., 
2003; Travis, Harung, & Lagrosen, 2011). The majority of research on the 
similarities between creative cognition and psychosis vulnerability has thus 
focused on the com- mon feature of defective filtering (inhibitory) processes 
(Beech, Baylis, Smithson, & Claridge, 1989) within the a limited capacity 
information processing system. The defective filtering process ironically affords 
an increased flow of information into preconscious awareness (such that 
otherwise unlikely associations between elements may be made, in line with 
enhanced performance on creative tasks; Peters, Pickering, & Hemsley, 1994). 
This model is supported by evidence from two parallel streams of experimental 
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psychology, which show that faulty filtering mechanisms are associated with 
both the predisposition to psychosis and with enhanced divergent thinking 
(Claridge & Blakey, 2009; Ottemiller, Elliott, & Tania, in press), and that the 
most commonly employed definition of creative cognition (divergent thinking) 
is enhanced in psychosis-prone individuals (Dykes & McGhie, 1976).  

However, an important question remains as to whether the adaptive cognitive 
features of psychosis vulnerability offer creative advantage only in the context 
of other specific cognitive or personality features (which, inciden- tally, may be 
found to play a preventative role in relation to psychosis transition). This 
proposal suggests that fulfil- ment of creative potentially may be dependent on 
specific cognitive features that are not necessarily related to psy- chosis-
proneness. Alternatively, the absence of particular cognitive impairments that 
are usually associated with illness (and are therefore not present in unaffected 
biolo- gical relatives of patients) may be important for creative potential to be 
expressed in creative achievement. The aim of this review was thus to review 
available evidence in relation to distinguishing those ‘adaptive’ cognitive 
features associated with creativity that may simulta- neously represent 
vulnerability to psychotic-spectrum conditions (i.e., bipolar disorder, 
schizoaffective disorder, schizophrenia) and creative information processing, 
from those cognitive features which are required to achieve creative outputs 
(i.e., creative productivity).  

CREATIVE COGNITION AND PSYCHOSIS VULNERABILITY 25 CREATIVITY AS 
AN ADAPTIVE ENDOPHENOTYPE  

FOR SCHIZOPHRENIA AND BIPOLAR DISORDER?  

In recent years, it has been acknowledged that schizophrenia and bipolar 
disorder share some genetic vulnerability (Lichtenstein et al., 2009; Purcell et 
al., 2009) and demon- strate stable deficits in common cognitive domains 
(includ- ing verbal ability, memory, motor performance, attention, and 
executive function; Bora, Yücel, & Pantelis, 2010; Frommann et al., 2011). 
Notably, these are not the cognitive domains usually associated with the 
creative processes, but it is of interest that cognitive capacities that are 
associated with increased creativity have been noted in both disorders. Creative 
cognition might thus plausibly represent an adap- tive endophenotype for 
psychotic and mood disorders, con- sistent with previous proposals (Claridge, 
1997; Kinney et al., 2001), which may be influenced by independent mediating 
factors (potentially associated with familial liabi- lity to psychosis) to contribute 
to creativity and pathology (Richards, 2001).  

The association between creativity and psychosis-vulner- ability has been 
unequivocally demonstrated in recent epi- demiological evidence from a large 
Swedish study of the professional occupations of family members of 
individuals with schizophrenia, bipolar disorder, or unipolar depression (who 
received inpatient care between 1973 and 2003); this study showed significant 
overrepresentation of creative pro- fessions among individuals with bipolar 
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disorder, as well as the unaffected siblings of people with either schizophrenia 
or bipolar disorder, relative to healthy controls (Kyaga et al., 2011). 
Interestingly, individuals with a diagnosis of schizo- phrenia did not have an 
increased rate of overall creative professions, suggesting that severe psychotic 
illness impedes creative expression (notably, this could have been confounded 
by other illness factors contributing to the abil- ity to maintain employment); in 
addition, there was no evidence of greater rates of creative professions among 
individuals with unipolar depression or their unaffected relatives. These recent 
findings may be seen to concur with previous studies suggesting that severe 
psychosis may impede creative achievement. In this vein, it is interesting to 
note that the adoptees of biological parents diagnosed with schizophrenia have 
demonstrated higher levels of vocational and nonvocational creativity in 
association with higher schi- zotypal personality features, compared to healthy 
control participants (Kinney et al., 2001); here, the schizophrenia probands 
showed greater social anxiety and nonvocational creativity (for example, 
realising their creativity in nonpro- fessional areas). It is therefore possible that 
more severe social anxiety (and/or introversion) in schizophrenia may limit 
creative potential, unlike in bipolar disorder which tends to show a greater 
degree of extraversion (Akiskal et al., 2006; Barnett et al., 2011).  

In summary, the familial cosegregation of both schizo- phrenia and bipolar 
disorder with creativity suggests that the  

26 J. CRABTREE AND M. J. GREEN  

very vulnerability to these conditions confers a tendency toward creative 
endeavor that may be inherent in the shared genetic predisposition to these 
disorders (Lichtenstein et al., 2009), but at the same time suggests that the 
adaptive expression of this potential may be inhibited by other mechanisms of 
full-blown (schizophrenic) psychosis. Related studies of ‘trait-creativity’ and 
psychosis-proneness (Brod, 1997), or those using actual creative achievement to 
index creativity in healthy individuals (Andreasen, 1987; Barron, 1993; 
Richards, 1993) have also provided consistent evidence of a link between 
artistic talent and vulnerability to (but not the expression of) psychosis.  

EVIDENCE FROM EXPERIMENTAL PSYCHOLOGY-I: “DIVERGENT 
THINKING” AND INHIBITION  

Divergent thinking describes a loosening of boundaries between concepts and a 
consequent widening of the associa- tive horizon to form new and useful 
associations. The most widely accepted definition of divergent thinking 
encompasses several forms of creative thought, involving (a) fluency, (b) 
flexibility, (c) originality, and (d) elaboration (Guilford, 1968; Torrance, 1993). 
Divergent thinking has been proposed as a necessary, but not sufficient, causal 
mechanism for creative achievement (Eysenck, 1993b), and has been the most 
fre- quently adopted construct to characterize the defining features of creative 
potential in the majority of experimental studies to date. This type of research 
has provided substantial evidence of increased schizophrenia-proneness 
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(schizotypy) in associa- tion with greater divergent thinking capacities (Brod, 
1997; Burch, Hemsley, Pavelis, & Corr, 2006; Claridge & Blakey, 2009; Green 
& Williams, 1999; Ottemiller et al., in press). Notably, it is the unusual 
perceptual experiences and anti- social/nonconformity aspects of schizotypy 
that have been most strongly associated with greater divergent thinking, while 
the cognitive disorganization aspects of schizotypy have shown negative 
associations with divergent thinking (Batey & Furnham, 2008; Claridge & 
Blakey, 2009).  

Reduced Preattentive Filtering  

The cognitive processes underlying divergent thinking have been explored in 
relation to poor attentional filtering mechan- isms associated with ‘cognitive 
inhibition’, which may form the basis of creative thinking by providing the 
individual with a larger sample of ideas (Eysenck, 1993a, 1993b). Cognitive 
inhibition refers to the process of inhibiting irrelevant stimuli that is a 
concomitant of selective attention (Neill & Westberry, 1987; Tipper, 1985); 
faulty inhibitory processes may result in an individual being inundated with an 
increased array of precepts’ or ‘loose’ associative links. Reduced cog- nitive 
inhibition has been shown to be associated with both creativity (Dykes & 
McGhie, 1976) and schizotypy (Brod, 1997).  

In experimental studies of reduced cognitive inhibition, Tipper’s (1985) 
negative priming paradigm has typically been used to investigate preattentive 
inhibitory (filtering) processes. This paradigm usually employs a modified ver- 
sion of the Stroop color-word ink-naming task, in which the target color hue 
corresponds to the color word (i.e., distrac- tor, to-be-ignored) on the previous 
trial; under these priming conditions, longer response latencies are observed in 
normal subjects, and this effect is referred to as negative priming (Neill, 1977). 
Normally, healthy individuals show longer response latencies under these 
specific conditions of the Stroop task (i.e., negative priming effect), but a lack 
of negative priming has been consistently demonstrated in schizophrenia 
patients (Beech, Powell, McWilliam, & Claridge, 1989; Laplante, Everett, & 
Thomas, 1992) and highly schizotypal individuals (Beech, Baylis, et al., 1989; 
Beech & Claridge, 1987; Ferraro & Okerlund, 1996; Moritz & Mass, 1997; 
Steel, Hemsley, & Jones, 1996). That is, psychosis-prone (and overtly 
psychotic) individuals show shorter latencies under conditions of negative 
priming, rela- tive to healthy controls, owing to the increased availability of 
unfiltered information for faster retrieval on subsequent trials. The mechanism 
at play here is the inability to suc- cessfully inhibit distractor (color word) 
stimuli on preceding trials, which makes the distracting information available 
for immediate use on the subsequent trial (whereas healthy individuals take 
time to retrieve previously inhibited stimuli, and hence demonstrate the 
negative priming effect). This reversal of the usual negative priming effect has 
been inter- preted as evidence of reduced cognitive inhibition in indi- viduals 
with schizophrenia or schizotypal features and in creative individuals (Dykes & 
McGhie, 1976). Comparatively few studies fail to report a significant asso- 
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ciation between high schizotypy and reduced cognitive inhi- bition (Bullen, 
Hemsley, & Dixon, 1987; Green & Williams, 1999; Laplante et al., 1992; Lipp, 
Siddle, & Arnold, 1994), potentially attributable to the use of relatively small 
student samples. Interestingly, on a standard Stroop color-word task, healthy 
individuals display longer reaction times to name the ink color of word stimuli 
when the words displayed are color-words (e.g., GREEN, RED) compared to 
task-unre- lated (XXX) stimuli. This is due to interference of the automatic 
processes involved in reading the color-word, which must be actively inhibited 
to perform the task (Tipper, 1985). On this task, professional musicians have 
demonstrated significantly less color-word interference than amateur musicians 
(Travis et al., 2011).  

Reduced Latent Inhibition  

Another type of inhibitory deficit associated with both crea- tivity and 
psychosis refers to the integration of previous information stored about 
contingencies between events in the execution of current goal-directed 
behaviour, demon- strated by reduced latent inhibition (LI; Gray, Feldon,  

Rawlins, Hemsley, & Smith, 1991; Hemsley, 1994). The term latent inhibition 
refers to the effect of a previously unattended (or purposefully irrelevant) 
stimulus as less effective in establishing new learned associations than a novel 
stimulus, as is evident in psychosis and psychosis- prone populations (Burch et 
al., 2006; Carson et al., 2003; Gray et al., 1995; Lubow, Ingberg-Sachs, Zalstein, 
& Gewirtz, 1992); thus, the LI effect is latent in that it is a dormant effect 
noticeable only in the test phase, and inhibi- tion here connotes that the effect is 
expressed in terms of inhibiting new learning. Interestingly, reductions in LI 
can result in the capacity to more effectively utilize stimuli previously learned 
to be irrelevant. Investigation of the effects of learned irrelevance on original 
thinking include meta-analysis of two available studies conducted in youth 
samples (aged under 21 years), which demonstrated that high lifetime creative 
achievers had significantly lower LI scores than low creative achievers (d 
= .31); moreover, those with unusually high scores in a single domain of 
creative achievement were seven times more likely to have low LI scores 
(Carson et al., 2003).  

Collectively, these studies from experimental psychology point to the existence 
of a cognitive style that may be associated with both creative propensity and the 
predisposi- tion to psychosis (Brod, 1997). Only two previous studies have 
attempted to directly address this hypothesis; that is, that high levels of 
schizophrenia proneness and greater divergent thinking are both associated with 
reduced cogni- tive inhibition (Green & Williams, 1999; Stavridou & Furnham, 
1996). However, neither study confirmed this prediction; in the former, levels 
of psychosis-proneness were related to reduced inhibition, but divergent 
thinking scores were not significantly associated with cognitive inhi- bition; in 
the latter, levels of psychosis-proneness were related to increased divergent 
thinking, but schizotypy scores were not significantly associated with cognitive 
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inhi- bition. These null results are likely due to the sampling characteristics of 
these studies, including small sample sizes, and the use of ostensibly healthy 
individuals assessed for psychosis-proneness and divergent thinking rather than 
clinical and/or highly creative populations. Future studies that specifically 
address these sampling issues are needed to enrich the qualities of cognition 
under investigation, to delineate both similarities and differences in among 
creative individuals with different styles of artistic expression (i.e., among 
musicians, visual artists, designers).  

EVIDENCE FROM EXPERIMENTAL PSYCHOLOGY- II: THE ROLE OF 
TEMPERAMENT  

In addition to cognitive processes, increasing evidence sug- gests that features 
of temperament (i.e., enduring personality style) may modulate the expression 
of creative potential con- ferred by the cognitive processes described previously.  

Similarities of temperament among people diagnosed with bipolar disorder, in 
particular, and the creative artist are well established (Claridge, Robinson, & 
Birchall, 1983; Rybakowski & Klonowska, 2011). These include tendencies 
toward increased openness to experience (e.g., novelty seek- ing) and 
neuroticism, alongside decreased conscientiousness with respect to assessment 
of personality features in bipolar disorder (Nowakowska, Strong, Santosa, 
Wang, & Ketter, 2005). For example, one study of bipolar participants using the 
Revised Art Scale (RAS) and the inventiveness part of the Berlin Intelligence 
Structure Test (BIS) to index creativity, showed higher creativity (on the BIS, 
but not the RAS) in bipolar patients, and further demonstrated significant 
positive relationships between the unusual experiences and impulsive 
nonconformity subscales of the O-LIFE and creativity in bipolar disorder 
(Rybakowski & Klonowska, 2011).  

Although these similarities of temperament between bipolar disorder probands 
and highly creative individuals are well researched, the interaction of 
temperament in crea- tive cognition is not well understood. Several recent 
studies have begun to investigate this potential interaction between affective 
temperament (Akiskal, Akiskal, Haykal, Manning, & Connor, 2005) and 
creative cognition in clinical popula- tions. For example, two recent studies 
have investigated associations between temperament and creativity among 
cases with bipolar disorder, unipolar depression, creative (healthy) controls, and 
healthy noncreative controls (Srivastava et al., 2010; Strong et al., 2007). Both 
of these studies showed that bipolar disorder patients and creative controls had 
higher levels of neuroticism, cyclothymia, openness, and intuition scores 
(relative to noncreative healthy participants); in addition, both studies found 
that neuroticism and cyclothymia scores (of all participants) were positively 
correlated with Barron-Welsh Art Scale (BWAS)-Dislike (and Total; Barron, 
1963) scores; openness scores and intuition (at least in the Srivastava et al., 
study) were positively correlated with BWAS-Like (and Total) scores.1 These 
studies suggest that features of temperament (measured by the high BWAS 
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Dislike) might contribute to creative cognition through negative discrimination, 
in which both the ability to access intense and often negative and varied shifts 
in emotion (neuroticism and cyclothymia) pro- pels innovation through 
dissatisfaction with the status quo. In addition, high BWAS Like scores might 
reflect openness to embrace the complexity of change. Moreover, the asso- 
ciation of intuition with creative potential has been sug- gested to reflect a bias 
toward positive internal discrimination of sensory information, or the 
unconscious 

1 The BWAS index is calculated on ratings of approval and disapproval of images in which high 
like (approval) ratings for complex figures and dislike ratings for simple drawings are interpreted 
as the ability to embrace complexity and perceptual openness.  
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ability to know what is relevant from the array of unfiltered sensory information 
(Metcalfe, 2000).  

Other studies in student populations have examined the relationship between 
psychosis-proneness and measures of affective temperament (Akiskal et al., 
2005) and creative cognition assessed with divergent thinking measures 
(Wallach & Kogan, 1965). For example, using the Oxford- Liverpool Inventory 
of Feelings and Experiences (O-Life; Mason & Claridge, 2006) to assess the 
associations of temperament and divergent thinking with four factors of 
schizotypy (i.e., unusual experiences, impulsive nonconfor- mity, cognitive 
disorganization, and introvertive anhedonia) Claridge & Blakey (2009) showed 
that affective tempera- ment features were more effective in predicting creative 
potential (i.e., greater divergent thinking scores) than schi- zotypal features, 
with impulsive nonconformity the only schizotypal feature to be significantly 
associated with diver- gent thinking. These findings support the notion that 
posi- tive affect (shared by the highly creative and those with bipolar disorder, 
but not schizophrenia patients) might be associated with efficient use of 
increased cognitive material associated with ‘defective’ filtering mechanisms.  

In a more recent study of professional comedians (Ando, Claridge, & Clark, 
2014), compared to both professional actors (non-comedians) and a healthy 
control group, both professional (creative) groups scored higher on all four 
factors of schizotypy relative to the healthy control group; interestingly, the 
comedians also scored significantly higher on the introverted anhedonia 
dimension (i.e., reflecting depressive-like lack of pleasure in social activities), 
along- side the more extroverted and manic-like traits found in both comedian 
and actor populations (impulsive nonconformity). The authors of this study 
noted that these differences might relate to distinct approaches or motivations 
toward perfor- mance (i.e., engagement vs. disengagement with audiences) in 
these two creative samples.  
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Collectively, these studies converge to suggest that tem- peramental features of 
openness, impulsivity, emotional lability, and intuition likely play a role in 
modulating the effective use of creative cognitive potential; these aspects of 
temperament are more associated with bipolar populations (Barnett et al., 2011; 
Nowakowska et al., 2005; Rybakowski & Klonowska, 2011) and may, therefore, 
contribute to this population’s ability to translate creative potential to creative 
product. Clearly the recent study by Ando et al. (2014) raises questions for 
further research: Do specific creative domains align more strongly with 
different temperament factors and in what way might these modulate distinct 
aspects of the creative process?  

Reward Sensitivity  

The pursuit of creative endeavors—and especially the abil- ity to manage 
frustration and rejection along with momen- tary high of creative success (Klotz, 
Wheeler, Halvesleben,  

Brock, & Buckley, 2011)—by implication assumes indivi- duals exhibit well 
developed intrinsic motivation and/or the ability to tolerate delayed rewards. It 
is therefore plausible that regulation of reward systems would be a necessary 
characteristic of successful creative individuals. Notably, both schizophrenia 
and bipolar disorder patients have been shown to value smaller, immediate 
rewards, compared to healthy controls (Ahn et al., 2011; Heinz, 2013; Simon et 
al., 2010). However, increased motivation and sensitivity to the anticipation of 
reward has been implicated in bipolar disorder, but not schizophrenia (Murray 
& Johnson, 2010; Nusslock et al., 2012; Trost et al., 2014). It may be that goal-
directed behavior represents factors that distinguish the highly creative as those 
who are able to regulate reward systems to pursue and sustain motivation. 
These proposals deserve further investigation in the context of findings sug- 
gesting that those with bipolar disorder have high reward sensitivity but poor 
outcome motivation (Alloy et al., 2012); schizophrenia populations exhibit even 
greater deficits in reward processing that may be associated with apathy and 
poor motivation (Nielsen et al., 2012). Further consideration of cognitive 
factors associated with intrinsic motivation and creative potential is, therefore, 
warranted (Richards, 2001).  

The Role of IQ  

The results from a meta analysis of variables associated with creativity further 
support the role of increased executive control in creative thought (Ma, 2009). 
This meta-analysis included 111 studies in which creativity was defined accord- 
ing to creative product (described as ideas, solutions, per- formances or 
products), the creative person (personality characteristics; cognitive ability), 
and/or the creative process (creative problem solving defined as experience; 
ideation; thinking; evaluation; Ma, 2009). The largest effects sizes were 
reported for variables associated executive functions, namely the problem 
solving ability to find (Cohen’s d = 0.93) and retrieve knowledge (Cohen’s d = 
0.86). Given that standard estimates of intelligence (i.e., the Intelligence 
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Quotient or IQ) depend on the capacity to manipulate and effectively (or 
adaptively) utilize information it has been contended that high IQ, enhanced 
working memory capa- city, and cognitive flexibility differentiate highly 
creative individuals from psychotic individuals (Carson, 2011). This follows the 
empirical study of eminent creative achie- vers (Carson et al., 2003) comprising 
Harvard undergradu- ate psychology students reporting high scores on a single 
domain of creative achievement, 30% of the variance in creative achievement 
scores between was accounted for by reduced LI and high IQ (with IQ 
measured using WASI–R verbal and block design subtests). However, this 
strong association between IQ and creativity has not been sup- ported in other 
nonstudent-based studies, indicating possible bias in the sampling 
characteristics of this study. In addition, the recent epidemiological study 
reporting greater incidence  

of creative professions in the relatives of individuals with schizophrenia and 
bipolar disorder (and in bipolar disorder probands), specifically investigated 
whether IQ mediated the association between creativity and psychopathology; 
although the IQ data were available for men only, no sig- nificant effect of IQ 
could account for this link between creativity and psychopathology (Kyaga et 
al., 2011).  

Although poor IQ is strongly associated with schizophre- nia, evidence in 
studies with bipolar disorder patients is less equivocal (Hill, Harris, Herbener, 
Pavuluri, & Sweeney, 2008). Poor IQ may thus account for the inability of 
schizo- phrenia patients to translate their greater divergent thinking, reduced LI 
and preattentive filtering, into creative output, and this is consistent with 
epidemiological evidence. Conversely, patients with bipolar disorder do not 
have such severe decrements in IQ as seen in schizophrenia (Hill et al., 2008).  

It is, therefore, understandable that there is conflicting data on the role of IQ as 
a primary mediating factor between creativity and psychopathology, as 
proposed by Carson (2011). Interestingly, a recent study by Furnham & 
Bachtiar (2008) examined both personality and intelligence as predic- tors of 
creativity in a nonclinical group; they reported that IQ (Wonderlic, 1992) failed 
to explain any of the variance in scores of creative potential as measured by a 
divergent think- ing task (Guilford, 1967). The collective literature thus points 
to the need to more carefully delineate the role of specific mediating factors, 
including temperament and reward proces- sing systems that may explain 
previous associations between creativity and IQ.  

CLINICAL IMPLICATIONS FOR THE CREATIVE PSYCHOSIS 
SPECTRUM POPULATION  

Given the considerable support for an association between creativity and 
psychopathology, it is somewhat surprising that little attention has been given 
to the clinical applications of this shared vulnerability, beyond the use of 
creative therapies to enhance treatment in those with bipolar disorder and 
schizophrenia (Carson, 2011; Xia & Grant, 2009). For exam- ple, leading 
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proponents of targeted intervention for creative individuals with bipolar 
disorder (Carson, 2011; Jamison, 2011) proffer changes to treatment regimes 
that minimize the negative impact of medication on creative mood, and point to 
the development of specific nonpharmacological interventions for these 
populations (Murray & Johnson, 2010), such as psycho-education and cognitive 
behavioral treatments (Murray & Johnson, 2010).  

An alternative view is that, if creative people depend on these vulnerability 
factors to enhance their work, then psy- chosis-prone individuals might also 
find a successful voca- tional niche in learning to utilize such vulnerability 
factors to advantage. Indeed, the cognitive features considered deficits in 
psychosis have been promoted and cultivated in creative  

populations (Dane, Baer, Pratt, & Oldham, 2011; Madjar, 2011). Should we 
thus be asking whether it is possible to enhance creative potential in vulnerable 
youth or those with emerging first episode psychosis? For example, there may 
be scope to develop individual and preventative, early interven- tion programs, 
which enhance cognitive flexibility (the rapid shift from divergent to 
convergent thinking) and awareness, self-management and reprocessing of 
overwhelming sensory information in highly creative psychosis vulnerable 
youth. Furthermore, as the spectrum model for shared vulnerability unfolds, 
clinical intervention programmes may also be amen- able for a creative bipolar 
but not schizophrenia patient population; further research is required to 
delineate the pre- cise targets for remediation, versus enhancement, in these 
disorders.  

The model illustrated in Figure 1 summarizes a spec- trum model of shared 
vulnerability for creativity and psychosis-proneness, on the basis of the 
evidence reviewed above. Overwhelmingly, the evidence to date demonstrates 
similarities in cognition and temperament among creative and psychotic 
individuals evident in enhanced divergent thinking, reduced preattentive filter- 
ing, attenuated LI, and increased levels of openness to experience and 
neuroticism. At the same time, epidemio- logical evidence suggests that 
extreme expressions of schizophrenic psychosis are not conducive to creative 
achievement (Kyaga et al., 2011). Thus, differences among creative and 
noncreative individuals on the psy- chosis spectrum will likely reflect reduced 
cognitive flex- ibility and motivational aspects of cognition (i.e., concerned 
with reward processing), alongside less extra- version, agreeableness and 
conscientiousness in psycho- sis-prone individuals, compared to highly creative 
individuals. In terms of biological significance, shared vulnerability to 
psychosis and creative thinking suggests that these aspects of cognition and 
temperament might be recognized as an adaptive intermediate phenotype for 
psychosis, among the many maladaptive candidates in the current literature (e.g., 
Hill et al., 2008).  

New therapeutic strategies to increase resilience in the face of risk for psychosis 
might involve maximizing the adaptive capacity of cognitive anomalies 



275 
 

 
 

associated with risk and creativity alike, rather than remediating all cogni- tive 
deficits associated with psychosis predisposition. This requires, first, the 
elucidation of adaptive aspects of tem- perament and cognition that are utilized 
by highly functional individuals to engage in creative endeavours. If, indeed, it 
is possible to extricate the cognitive basis of creative potential from creative 
achievement, targeted remediation of appro- priate cognitive processes that 
render increased creative ability (in the context of sparing remediation of some 
appar- ent attentional deficits that serve, in fact, to enhance creative processes), 
may be an appropriately benign first line treat- ment for young individuals with 
signs of emerging psycho- tic disorder. Learned utility of cognitive deficits and 
positive  
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FIGURE 1 Spectrum model of shared vulnerability for creativity and psychosis.  

application of features of creative temperament may assist in averting negative 
vocational trajectories associated with first episode psychosis and chronic sub-
threshold psychotic conditions.  
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ABSTRACT  

Epidemiological evidence supports common genetic determinants between psychosis 
spectrum populations and creative individuals. Aspects of personality may contribute 
to protecting the creative artist from psychosis vulnerability. This study examines the 
similarities and differences in personality within a sample of early psychosis (EP), 
crea- tive control (CC) and non-creative control (NCC) participants. Findings 
indicated that the CC group shared closer personality commonalities with the EP 
group than with NCC participants, on traits such as Neuroticism, Openness and 
Impulsive Non-Conformity as well as on variables such as Unusual Experiences, 
Cognitive Disorganisation and Paranoia/Suspiciousness. However, the CC group may 
better manage their emotional sensitivity and interpersonal suspiciousness than the EP 
participants. In separate analyses, CC and EP participants recorded higher creative 
cognition than NCC participants. Unsurprisingly, the CC group reported significantly 
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higher creative achievement than the EP and NCC samples. Of note, the findings 
indicate that EP participants recorded significantly higher creative achievement than 
NCC, suggest- ing that EP patients demonstrate some capacity for creative cognition 
and creative achievement. These preliminary findings may encourage further research 
and promote avenues of treatment for at-risk creative individuals and EP individuals.  

Introduction  

Similarities between highly creative individuals and those with bipolar disorder 
and schizophrenia have been well documented (Andreasen, 1987; Brod, 1997; 
Jamison, 1995; Ma, 2009; Rybakowski, Klonowska, Parrzala, & Jaracz, 2008); 
however, there is ongoing debate over what aspects of these schizophrenia and 
bipolar disorder populations contribute to this association. Three large Swedish 
epidemiological studies provide support for the assertion that there are common 
genetic determi- nants between bipolar disorder and schizophrenia (Kyaga et al., 
2011; Lichtenstein et al., 2009; MacCabe et al., 2018), and that creativity and 
creative professions are overly represented among those with bipolar disorder 
and among the family members of those with schizophrenia and bipolar 
disorder (Kyaga et al., 2011). Furthermore, a recent study also found common 
polygenetic risk scores between creativity and those with bipolar disorder and 
schizophrenia (Power et al., 2015) providing additional genetic evidence 
supporting the association between creativity and mental illness.  
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In considering these associations, a unitary psychosis theory has been proposed 
(Carson, 2011; Claridge & Blakey, 2009; Sass, 2001) which argues that the 
apparently distinct clinical classifications with bipolar disorder and 
schizophrenia in fact have common underlying processes that differen- tially 
contribute to creativity. Specifically, Carson proposed a model of shared 
vulnerability between those with high creativity and individuals with 
psychopathology (Carson, 2011) based on existing research into molecular 
biology. The author suggested that hyper-connectivity, or the unusual neural 
linking of uncommon brain areas (often associated with psychosis), a 
preference for novelty and attenuated latent inhibitions are shared vulnerability 
factors operating below the level of consciousness between those with high 
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creativity and those with psychopathology. High intelli- gence quotient (IQ), 
working memory skills and cognitive flexibility are thought to help protect the 
high creativity population from developing psychosis by providing a meta-
cognitive control over bizarre, unusual thoughts. In contrast, she suggests risk 
factors such as low IQ, perseveration and poor working memory may render the 
creative individual vulnerable to developing psychopathol- ogy. Carson 
acknowledges that this is an incomplete list and suggests additional studies 
would extend this model. Further clarification is particularly apt as the factors 
proposed are generic and too broad to have specific clinical application. Since 
this model was proposed, vulnerability factors for those ‘at risk’ for psychosis 
have been an area under increasing investigation (Fusar-Poli et al., 2017), with 
risk factors such as childhood trauma, early adolescent low functioning and 
socio- demographic factors along with cognitive deficits such as verbal learning 
impairments (Carrión et al., 2018) also associated with transition to psychosis. 
However, these additional vulnerability factors have not, as yet, been 
considered in relation to a specific creative population.  

Carson’s shared vulnerability model proposed novelty seeking as the only 
personality trait common to the creative individual and those with 
psychopathology. This study will examine if aspects of personality beyond the 
factor outlined by Carson contribute to “protecting” the creative population 
from psychosis. Specifically, do aspects of personality and schizotypy 
differentiate the highly creative from those with expressed psychosis? 
Schizotypy is considered to be an aggregate of personality traits that lie along a 
continuum from normality to schizophrenia (Cochrane, Petch, & Pickering, 
2012) (Siddi, Petretto, & Preti, 2017). Genetic, cognitive and brain functional 
Magnetic Resonance Imaging (fMRI) studies provide supportive evidence for 
an overlap between schizo- phrenia and schizotypy (Wang et al., 2017). Aspects 
of positive schizotypy such as Impulsive Non- Conformity and Unusual 
Experiences along with personality features such as Openness and Neuroticism 
have consistently been associated with both the highly creative, bipolar and 
schizo- typal populations (Batey & Furnham, 2008; Srivastava et al., 2010).  

The authors, Nelson and Rawlings (2010), investigated psychopathology and 
personality indicators of creative experience in a study of 100 creative artists. 
Aspects of positive schizotypy (Unusual Experiences) were found to be the 
strongest predictor of creative experience, along with the “Big Five” personality 
dimensions of Openness to Experience and Neuroticism, when compared to 
normative data. This is consistent with a number of other studies associating in 
particular Openness to Experience with creative cognition (Jung, Grazioplene, 
Caprihan, Chavez, & Haier, 2010; Jung, Mead, Carrasco, & Flores, 2013). As it 
has been postulated, Openness provides creative individuals with a deeper 
memory bank of experiences, thoughts and problem-solving strategies for 
creative thinking (Ma, 2009).  

While the research discussed above has primarily investigated personality in 
non-clinical popula- tions, a small number of studies have analysed personality 
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and cognitive features in clinical and creative samples. In a comparison of 
personality similarities and differences between participants with a diagnosis of 
Bipolar 1 Disorder (BD), unipolar depression diagnosis (MDD), creative arts 
students (CC) and healthy controls (HC), Nowakowska, Strong, Santosa, Wang 
and Ketter (2005) reported the most prominent personality similarities were 
between BD and CC populations. In particular the authors found novelty 
seeking, self-transcendence (the experience of oneself as an integral part of the 
universe (Cloninger, 1994)) and the affective temperament factor, cyclothymia, 
were similar across BD and CC populations. This finding of common 
personality traits between Bipolar (BD) and Creative (CC) populations has been 
supported in two similar studies (Srivastava et al., 2010; Strong et al., 2007).  

 
Both these studies record similarly high scores on Neuroticism and Openness in 
BD and CC populations, which Strong suggests implicates an affective (e.g. 
Neuroticism) and cognitive/flexibility (e.g. Openness) component to creativity. 
Strong et al. (2007) hypothesised that these tendencies may assist creative 
expression through the ability to tolerate intense and often negative and varied 
shifts in emotion (Neuroticism), associated with driving innovation through 
dissatisfaction with the status quo (Strong et al., 2007). In contrast, she suggests 
Openness (which she associates with cognitive flexibility) may contribute to 
creative achievement and interpersonal relationships.  

Taken together, these studies suggest that particular personality traits and 
certain positive schizotypal traits may differentially contribute to creative 
cognition. Mason’s review of the assess- ment of schizotypy (Mason, 2015) 
noted that research into schizotypal personality characteristics should include a 
measure of paranoia/suspiciousness. Paranoid ideation has also been associated 
with those ‘at risk’ for psychosis (Masillo et al., 2017; Valmaggia et al., 2015); 
however, most research has examined the relationship between positive 
schizotypy and creativity (e.g. Nettle, 2006) rather than paranoia.  

Similarly, while many studies have researched creative inclination and creative 
potential with both bipolar and schizophrenia populations (Wang et al., 2017), 
few studies have investigated creative production or the ability to follow 
through with creative inclination to actually produce and deliver creative 
outputs (Andreasen, 1987). Further investigation is warranted into which 
aspects of personality and schizotypy (including paranoia/suspiciousness) are 
associated with creative production (or the lack of it) in populations with these 
clinical disorders, in the presence of creative cognition (Kyaga et al., 2011).  

Therefore, the aim of the present study is to further investigate relationships 
between person- ality and creativity across clinical, creative control (CC) and 
non-creative control (NCC) samples. Based on previous research, we 
hypothesise:  

. (1)  Non-significant differences in specific personality traits will be observed 
between highly creative and clinical populations, such that individuals with 
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early psychosis (EP) will report similar levels of Neuroticism and Openness, 
Impulsive Non-conformity and Unusual Experiences to individuals defined as 
highly creative; however, both groups will show significantly elevated levels of 
these traits compared to NCC individuals.  

. (2)  Personality traits such as paranoia and suspiciousness will be more 
evident in EP participants when compared to CC and NCC individuals.  

. (3)  The CC and EP participants will demonstrate significantly higher creative 
thinking scores compared to NCC participants, but CC participants will record 
significantly higher levels of creative achievement when compared to both 
NCC and EP individuals.  

Methods  

Recruitment and study procedures were approved by the Human Research 
Ethics Committees of the University of New South Wales (HREC UNSW 
Protocol No. 11279) and ratified by the University of Technology (HREC UTS 
ETH16-0532). All participants provided written consent prior to participation. 
Participants were aged 18–35 as we were interested in first episode psychosis 
and epidemiological studies suggest the age of onset of psychosis ranges from 
15 to 35 with the median age of initial presentation in the mid twenties (Kessler 
et al., 2007). All participants were given a $AUD40 monetary reimbursement 
for travel costs.  

Participants  

EP participants N = 21  

EP participants were recruited from a previous study (Rowland et al., 2012), 
and had given consent to be approached for further studies. Twenty-five 
participants were approached for the study and  
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21 agreed to participate. Of the four who declined to participate, two reported 
active psychotic symptoms and two failed to respond to invitations to 
participate. All were recruited from either an inpatient or outpatient hospital 
clinic and had undergone a psychiatric assessment using a comprehensive 
Diagnostic Interview for Psychosis, administered by an experienced clinician. 
All EP participants met criteria for psychotic disorder according to ICD-10 
criteria and had recorded a first episode psychosis or hospitalisation. Active 
psychotic symptoms were an exclusion criteria for the study; hence, a PANSS 
(Positive and Negative Syndrome Scale for Schizophrenia (Kay, Fiszbein, & 
Opler, 1987) measure was given at the time of testing. No participants were 
excluded due to the presence of acute psychotic symptoms.  
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CC participants N = 55  

CC participants were recruited following a brief presentation by the lead 
researcher (JC), to several Creative Art Colleges around Sydney, Australia. The 
recruitment sites included tertiary creative training institutions such as music 
colleges (contemporary, classical music, composition, vocals), visual arts 
colleges as well as advertising on relevant creative websites (e.g. 
livingwithacreative- mind.com). Individuals were presented with an outline of 
the research and gave written consent to take part in the study. CCs were 
screened for past or present psychotic symptoms using a MINI (brief structured 
psychiatric questionnaire) (Lecrubier et al., 1997). None were found to have 
past or present syndromal psychiatric disorders. Of those recruited, 27 were 
primarily engaged with music; 15 were visual or graphic artists, 12 were actors 
or involved in the theatre and 1 was engaged in web development and design.  

NCC participants N = 24  

Healthy NCCs were recruited via a university website. The online information 
asked for psycholo- gically healthy volunteers to participate in research into 
creative cognition, and 33 individuals initially responded. Nine participants 
were excluded because they met either of the following three exclusion criteria: 
(1) no personal or family history of mental illness; (2) an inability to 
communicate proficiently in spoken and written English and (3) receipt of more 
than rudimentary training in any field of creative arts. Using the MINI 
(Lecrubier et al., 1997), the normal NCCs were also screened for any current 
mental illness and one participant was excluded (eating disorder). These 
participants were reimbursed for their time.  

Measures  

All participants completed a series of tests including self-report questionnaires, 
mood assessment and intellectual ability testing.  

Weschler abbreviated scale of intelligence (WASI)  

In order to screen for IQ, the two-scale version of the WASI was administered 
to all participants (Wechsler & Zhou, 2011). The WASI has been found to be a 
brief but valid measure of intelligence in both healthy adult and clinical 
populations (Ryan et al., 2003). The two-scale version comprises a 42-item test 
of vocabulary and a 35-item matrix reasoning test. The measure was 
administered and scored according to standard protocols.  

Abbreviated Torrance Test for Adults (ATTA)  

All participants were administered the ATTA (Goff & Torrance, 2002). This 
test comprises three tasks where participants are asked to respond to each 
challenge using imagination and problem-solving ability. The measure was 
selected as longitudinal studies support the consistent relationship between test 
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behaviour and creative achievement, and the Torrance test is the most widely 
used and well-researched creativity measure (Torrance, 2000). Two scorers (JC 
and SG) evaluated each ATTA and where scores differed, the average was used.  

 
Creative Achievement Questionnaire (CAQ)  

To evaluate creative output, the CAQ (Carson, Peterson, & Higgins, 2005) was 
administered to all participants. In the CAQ, participants were asked to indicate 
their creative accomplishments in 8 separate domains: visual arts; music 
including both instrument and voice; dance; theatre, film including acting and 
creative direction; architecture including graphic design; creative writing; 
humour; inventions including computer and web design. Weighted scores 
indicating the achieve- ments within each domain were calculated.  

Neuroticism Extraversion and Openness Scale Five Factor Inventory (NEO-
FFI-R)  

Participants were administered a self-report personality measure NEO-FFI-R 
(Costa & McCrae, 1985; Mc Crae & Costa, 2004) which rates five aspects of 
personality, namely Neuroticism, Extroversion, Openness, Agreeableness and 
Conscientiousness. The NEO-FFI-R is a 60-item, widely used measure of 
personality.  

Oxford-Liverpool Inventory of Feelings and Experiences (O-LIFE)  

The O-LIFE (Mason & Claridge, 2006) is a well-used measure of schizotypal 
personality in schizo- phrenic patients and healthy controls (α = .87) (Ando, 
Claridge, & Clark, 2014; Burch, Pavelis, Hemsley, & Corr, 2006; Cochrane, 
Petch, & Pickering, 2010; Yaghoubi & Mohammadzadeh, 2012). It comprises 
104 items across four scales; Unusual Experiences (Un Ex), which describes 
perceptual aberrations and magical thinking and is linked to positive aspects of 
schizotypy; Impulsive Non- Conformity (ImpNon) describes eccentric forms of 
behaviour including impulsivity and a lack of self-control; Introverted 
Anhedonia (InAn) associated with avoidance of intimacy and discomfort in 
social and physical environments and is associated with negative schizotypy; 
and Cognitive Disorganisation (CogDis) which contains items describing 
thought disorder and poor decision- making along with aspects of social anxiety.  

Paranoia/Suspiciousness Questionnaire (P/SQ)  

The P/SQ was designed to support the O-LIFE as a measure of schizotypy in 
largely non-clinical populations (Rawlings & Freeman, 1996). It is a 47-item 
questionnaire specifically assessing cogni- tions involving paranoia and 
suspiciousness. It also includes five subscales: interpersonal suspi- 
ciousness/hostility (IS), negative affect/withdrawal (NA), anger/impulsiveness 
(AI), mistrust/wariness (MW) and perceived hardship (PH) (Rawlings & 
Freeman, 1997).  
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Procedures  

All participants were tested individually, at a single session, in a dedicated 
confidential space either within a hospital environment (EP) or on student 
campus at a creative arts (CC) or a university setting (NCC). Participants 
presented themselves at the testing room and completed a written consent form 
prior to testing. The testing period ranged from 2 to 3 h. Standardised test 
admin- istration protocols were followed for all tests including the two-scale 
version WASI IQ (Wechsler & Zhou, 2011). Multiple test administrators were 
used and all were professionally trained in standar- dised intelligence testing.  

Data analysis  

Data were initially screened for missing values, and less than 5% of the data set 
found to be missing which is within recommended limits for non-correction 
(Tabachnick & Fidell, 2007). A series of data normality of distribution checks 
were then run (presence of outliers, skewness/kurtosis), as well as Levene’s test 
for homogeneity of variance, and all variables found to meet criteria for 
parametric statistical analyses. A post hoc power calculation was carried out 
using G*Power  
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(Erdfelder, Faul, & Buchner, 1996), which confirmed that assuming a small to 
medium effect size (0.4), and using an alpha rate of 0.05, the study was 
powered at 0.9 to detect a significant difference between groups with the 
present sample. A Bonferroni correction was applied to all comparative 
analyses, given the multiple tests conducted in this study. All statistical analyses 
were conducted using SPSS version 23.  

Results  

Descriptive statistics  

A total of 100 participants took part in the study (EP: 21; CC: 55; NCC: 24). 
Mantel–Haenszel chi- square tests of significance were used to test for 
differences in the bivariate associations between demographic variables (age, 
sex and IQ), and are presented in Table 1. There were no significant differences 
in age, gender or IQ between the three groups of participants. The sample was 
predominantly female (61.4%), the mean age of the participants was 23.71 (SD 
= 4.19; Median = 23), and 53.5% of all participants were in the younger age 
group (<23 years).  

Hypothesis 1: Non-significant differences in specific personality traits will be 
observed between highly creative and clinical populations, such that individuals 
with EP will report similar levels of Neuroticism and Openness, Impulsive 
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Nonconformity and Unusual Experiences to individuals defined as highly 
creative; however, both groups will show significantly elevated levels of these 
traits compared to NCC individuals.  

Group differences on NEO-FFI-R  

Group means and standard deviations for NEO results are summarised in Table 
2. To examine group differences, we conducted a series of ANOVAs with 
group (NCC; CC; EP) as the independent variable and the NEO-FFI-R 
subscales (Extraversion, Neuroticism, Openness, Agreeableness and 
Conscientiousness) as the dependent variables. The CC and EP groups both 
reported significantly higher scores on the Neuroticism and Openness subscales 
compared to NCC (p < .001). The EP population also reported significantly 
higher scores on the Neuroticism subscale compared to the CC (and NCC 
groups). The NCC group was significantly more Conscientious than the EP 
group (p < .05).  

 

  

 
Group differences on the O-LIFE  

Whereas the NEO-FFI-R is a measure of “normal” personality features, the O-
LIFE measures schizo- typal personality traits. Results of the one-way ANOVA 
comparing the three groups on the O-LIFE subscales are presented in Table 3. 
These show the EP and CC participants scored significantly higher on Unusual 
Experiences (Un ex), Impulsive Non-Conformity (ImpNon) and Cognitive 
Disorganisation (CogDis) compared to the NCC participants (all p < .001), but 
were not significantly different from each other. In relation to Introverted 
Anhedonia (IA), although the ANOVA just met statistical significance, none of 
the post hoc tests were significantly different from each other. This casts doubt 
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on the reliability of the omnibus test; hence, we have not included this variable 
among the group of significantly different group comparisons.  

Considering NEO and O-LIFE together, Openness, Impulsive Non-Conformity, 
Unusual Experiences and Cognitive Disorganisation are similarly associated 
with EP and CC populations (see Figure 1). Results on the Neuroticism 
personality factor in the NEO-FFI-R present a slightly different picture. Similar 
to the above factors, both clinical and creative participants recorded 
significantly higher scores on Neuroticism when compared to the NCC group; 
however, the EP sample recorded significantly higher results again when 
compared to the CC group.  

Hypothesis 2: Negative personality features such as paranoia and 
suspiciousness will be more evident in EP participants, when compared to CC 
and NCC participants.  

Group differences on the P/SQ  

The P/SQ measures negative personality feature such as general suspiciousness 
and hostility in interpersonal communication, alongside mistrustful and wary 
tendencies and resentment towards perceived hardship. To test the hypothesis 
that there would be a difference in positive and negative schizotypal features 
between EP, CC and NCC groups, a one-way ANOVA was conducted on P/SQ 
scores (see Table 4). The overall paranoia/suspiciousness mean score was 
significantly  
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higher in the EP and CC groups compared to the NCC (p < .001); however, a 
significant difference (p < .001) was also recorded between the EP and the CC 
groups, supporting our hypothesis that negative schizotypal personality 
characteristics, measured by the P/SQ, will be more prevalent in the EP 
population. Within the subscale comparisons, a comparative pattern of results 
was found for the Interpersonal Suspiciousness domain, with the NCC group 
reporting significantly lower scores than the other two groups (p < .001). The 
EP participants reported significantly greater negative personality features on 
Negative Mood and Anger Impulsiveness compared to the NCC participants (p 
< .001); however, they were not significantly elevated compared to the CC 
group. Finally, scores on the Hardship/Resentment subscale were significantly 
higher among the EP group compared to both the CC and the NCC groups.  

To summarise, this cluster of shared personality features indicates adaptive 
character traits typically associated with positive schizotypal features that were 
found with both EP and CC populations. However, the EP population is 
distinguished from the CC both by an increase in Neuroticism and Interpersonal 
Suspiciousness symptoms, and the presence of additional negative schizotypal 
features. The presence and intensity of these negative traits may either impede 
creativity or prevent this creative potential converting to creative achievement 
in the EP population.  

Hypothesis 3: The CC and EP participants will record significantly higher 
divergent thinking (creative potential) scores compared to NCC participants, 
but CC participants will record significantly higher levels of creative 
achievement when compared to both NCC and EP individuals.  
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A series of one-way ANOVAs were conducted to determine if there were any 
group differences in  

creative potential as measured by the divergent thinking (ATTA measure) and 
in creative  

 

achievement as measured by the CAQ (see Table 5) (Goff, 2002; Carson et al., 
2005). Not surprisingly, the CC individuals scored significantly higher on the 
divergent thinking and CAQ measures, compared to the NCC group. While 
there was no significant difference between the CC and the EP population on 
the divergent thinking task, there was a significant difference between CC and 
EP on the CAQ. Of particular note however is the finding that the EP 
population scored significantly higher than the NCC on the CAQ. These results 
suggest that while the EP population has similar creative potential (divergent 
thinking) to the creative population, they are less able to translate this into 
creative achievement. However, some creative achievement was still evident.  

Discussion 

This research aimed to delineate the similarities and differences in personality 
between highly creative and EP populations, using a non-creative but similarly 
intellectually capable control group. Before discussing the results, it is 
important to note that as our research was cross-sectional rather than 
longitudinal and so our comments are preliminary in nature. These results 
support previous assertions that the personality and schizotypal traits of highly 
creative individuals are more closely aligned with clinical patients than the 
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normal population (Claridge & Blakey, 2009; Strong et al., 2007). Furthermore, 
these results lend additional support to the widely held view that both affect 
(Neuroticism) and aspects of cognitive flexibility (Openness) contribute to 
creativity (Richards, 2001; Rybakowski et al., 2008; Srivastava et al., 2010; 
Strong et al., 2007). Both creative and clinical populations share personality 
traits that are exploratory, seek new experiences, are non-conformist and prone 
to challenge social norms. Furthermore, both demonstrate a propensity for 
disorganised thinking, emotional sensitivity and general interpersonal 
suspiciousness.  

There are of course a range of biological, social and motivational inhibitors to 
the psychosis population not achieving the creative output that their creativity 
scores in this study would suggest they have the capacity for (Richards, 2001). 
However, one additional difference between the two populations suggested by 
these data may lie in the ability to regulate heightened emotions for the 
purposes of maintaining social connectedness. On the one hand, emotional 
intensity is required for creative expression (Feist, 2006), while on the other 
hand self-management of emotions is needed in collaborative social interactions 
necessary for creative achievement. Czikszentmihalyi (1999) hypothesised that 
an individual’s ability to achieve creativity involves not simply the ability to 
produce outstanding creative products, but implicates personality traits that 
enable access to a network of contacts and highly developed interpersonal skills 
that make it possible for the creative product to have influence. The high 
functioning creative individual may have the ability to sufficiently regulate their 
sensitivity in the social relationships necessary for creative influence. Figure 2 
summarises these results.  

 

Nevertheless, limited creative achievement is possible for psychosis patients, as 
evidenced by the EP group’s significantly higher scores on creative 
achievement compared to NCCs. This suggests that those with EP have a 
capacity for creative achievement. It may be in part that psychosis patients’ 
elevated emotional sensitivity, suspiciousness and defensiveness impede their 
ability to effectively communicate and collaborate with others within their 
creative network. Elevated emotional sensitivity is of particular relevance in 
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creative achievement as rejection (of creative work) is an associated aspect of a 
creative vocation (Van Den Eynde, Fisher, & Sonn, 2015). Mature creative 
artists learn to manage this rejection (Czikszentmihalyi, 1999); however, this 
may be difficult for the equally talented but emotionally vulnerable EP 
individual. Difficulties with managing this type of rejection inherent in creative 
industries are likely to have a reciprocal relationship with the characteristics of 
hypersensitivity, suspiciousness and defensiveness found in this study.  

This may prove to be a new avenue for intervention for EP patients; in that EP 
patients with proven creative ability may benefit from interventions aimed at 
enhancing communication skills and building resilience in the face of rejection. 
This in turn may increase their ability to maintain creative networks and 
improve vocational outcome. Therefore through research, which focuses on 
creative outcomes for EP populations, rather than cognitive deficits, it may lead 
to an associated reduction in stigma for this population (Serafini et al., 2011).  

Limitations  

Our findings are limited by the relatively small sample size and by the cross-
sectional nature of the research. Moreover, the challenge of defining a creative 
and EP sample has been articulated by other researchers (Breitborde, Srihari, & 
Woods, 2009; Kaufman & Ronald, 2009; MacCabe et al., 2018). While we have 
sought to address these issues, the ongoing discourse in determining operational 
definitions for these populations remains a concern for researchers in the field. 
The lack of clarification in defining these populations contributes to difficulty 
in comparing studies and therefore is a limiting factor for the current research. 
Further research to elucidate these differences will be important future area of 
investigation.  

Conclusion and implications  

Our findings support the need for further targeted longitudinal research into 
young, at-risk, creative populations and EP patients (McGorry, Killackey, & 
Yung, 2009). In particular, our results underscore the need to research and 
develop programmes to foster and strengthen resilient, personality features in 
young, vulnerable, creative populations. These programmes would promote 
emotional self-management, along with interpersonal skills to challenge 
negative, suspicious patterns of thinking and behaviour.  

Finally, the current results provide additional support for the development of 
preventative treatment protocols for creative populations, consistent with other 
recent studies that have identified the unique psychological vulnerability of 
creative populations (Gostoli, Cerini, Piolanti, & Rafanelli, 2017; Van Den 
Eynde et al., 2015). The recent McCabe epidemiological study (MacCabe et al., 
2018) provides additional compelling support for this assertion as they conclude 
that artistic creativity is a risk factor for mental illness which is analogous to 
other well-documented risk factors for psychosis.  
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AbstractAim: While associations between creativity and psychopathology have been 
well researched, the specific cognitive processes that distinguish highly creative from 
those with psychopathology warrant further investigation. This study will examine 
whether IQ, executive function, cognitive inhibition or spatial working memory differ- 
entiate individuals with early psychosis, clinically vulnerable creative individuals, 
crea- tive controls and non-creative controls.Methods: The study sample consisted of 
110 participants: early psychosis (n = 21); clinically vulnerable creative controls (n = 
25); creative controls (n = 30) and non- creative control (n = 34). The Diagnostic 
Interview for Psychosis assessed early psy- chosis participants and the Mini 
Neuropsychiatric Interview was used to screen for psychopathology in the remaining 
groups. Several cognitive tests were administered: IQ, neurocognitive measures of 
executive function and spatial working memory. Cre- ativity was assessed using the 
Torrance Test of Creativity and Creative Achievement Questionnaire. A measure of 
vividness of mental imagery was also given.Results: Across all cognitive tests, spatial 
working memory differentiated the early psychosis group from both creative and non-
creative control groups. Spatial working memory predicted group membership but 
vivid imagery was a better predictor of cre- ative achievement. The early psychosis, 
clinically vulnerable creative and creative groups all recorded significantly higher 
results on creative achievement and creative cognition compared to non-creative 
controls.Conclusions: Our results provide further support for spatial working memory 
as an early neuro-cognitive marker for early psychosis. Spatial working memory, 
rather than IQ or executive function, may also be an early protective factor for 
clinically vul- nerable young creative individuals.  

KEYWORDS  

cognition, creativity, early psychosis, spatial working memory  
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1 | INTRODUCTIONThe association between creativity and psychopathology has been the  

subject of speculation and conjecture since antiquity when Aristotle  

first commented on melancholy among those who were prominent in society at the time (Becker, 
2014). More recent studies provide evi- dence of a strong link between creativity and mood 
disorder and thought disorder similar to psychotic thinking (Rybakowski,  
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Klonowska, Parrzala, & Jaracz, 2008). This association has been corrobo- rated in recent genetic 
and epidemiological studies, which suggest shared genetic roots between creative professionals 
and those with a diagnosed psychosis (Kyaga et al., 2011; Parnas, Sandsten, Vestergaard, & Nor- 
dgaard, 2019). Notably, epidemiological evidence suggests that this asso- ciation is particularly 
found between artistic creativity and psychosis. A recent large population based case-controlled 
study (MacCabe et al., 2018) found that students who studied artistic subjects (such as art and 
performance) at university had significantly increased odds of developing schizophrenia and 
bipolar disorder. Moreover the authors conclude that the association between creativity and 
psychopathology represents risk factors similar to other identified risk factors for psychotic illness. 
Simi- larly, a genetic study from Iceland (Power et al., 2015) reported that both bipolar and 
schizophrenia polygenic risk scores were associated with pro- fessional creative artists, and that 
this association was not found in five other professions. Although research in this area has focused 
on the simi- larities between creativity and psychopathology (Claridge & Blakey, 2009), the 
question of what enables a young artistic, creative student to follow a career of creative expression 
rather than a trajectory of pathol- ogy invites a closer examination of possible cognitive 
distinguishing fac- tors that may protect young creative artists from psychopathology (Carson, 
2011). Although previous research has examined some aspects of cognition, visuo-cognitive 
factors have not been studied. This investi- gation into what cognitive (including visuo-cognitive) 
similarities and dif- ferences exist between the highly creative individual and those with early 
psychosis is of increased importance as it may lead to innovative treat- ments and early 
remediation of those presenting as at risk for psychosis and young clinically vulnerable creative 
individuals.  

1.1 | Cognitive and schizotypal similarities between artistic creative and 
psychosis populations  

A number of studies have found personality and cognitive similarities between the creative and 
those with psychopathology, with similari- ties in schizotypy in particular extensively examined. 
Schizotypy refers to aspects of personality and perceptual beliefs that indicate a per- son's 
proneness to schizophrenia and psychosis (Siddi, Petretto, & Preti, 2017). It is usually defined as 
three factors: positive, negative and disorganized (Debbané et al., 2015) with creativity strongly 
asso- ciated with positive schizotypy, namely impulsive non-conformity and unusual experiences 
(Ando, Claridge, & Clark, 2014; Nelson & Rawlings, 2010; Nettle, 2006). With respect to 
cognition, similarities in divergent thinking (Claridge & Blakey, 2009; Srivastava et al., 2010) and 
cognitive inhibition (Beech, Powell, McWilliam, & Claridge, 1989; Carson, Peterson, & Higgins, 
2003) have been reported in both highly creative and psychosis populations (Richards, 2001; Sass 
& Schuldberg, 2001). Divergent thinking is rapid, fluid thinking in which the person is able to 
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make unique associations (Guilford, 1967; Tor- rance, 1993) and underlies both schizotypal and 
manic thought (Claridge & Blakey, 2009; Srivastava et al., 2010). Decreased cognitive inhibition, 
or the reduced ability to filter out irrelevant information and bring more stimuli into conscious 
awareness, is thought to be a  

process underlying divergent thinking (Eysenck, 1994) and has been linked with both schizotypy 
and creativity (Brod, 1997; Ottemiller, Elliott, & Tania, 2014).  

1.2 | Proposed cognitive differences between artistic creative and psychosis 
populations: IQ, executive function  

General intellectual functioning (IQ) has been mooted as a possible cognitive protective factor for 
highly creative individuals (Carson, 2011; Rybakowski et al., 2008) where it is thought that those 
with high IQ are better able to process and manipulate additional stimuli arising from reduced 
cognitive inhibition. However, few studies sup- port this assertion (Kyaga et al., 2011; Miller & 
Tal, 2007; Soeiro-de- Souza, Dias, Bio, Post, & Moreno, 2011). If not high IQ, then executive 
function may differentiate the two populations. Executive functions are those subserved by the 
frontal lobes of the brain and refer to cog- nitive skills such as planning, organizing and shifting 
mental set (often termed cognitive flexibility) (Baddeley, 1996). However, while execu- tive 
function deficits are found in both bipolar and schizophrenia populations (Bora, Yucel, & Pantelis, 
2009), age (Fucetola et al., 2000), onset and duration of illness are key factors in assessing 
executive function. Rather than declining executive function, a meta-analysis of cognitive deficits 
in ultra-high risk and early psychosis populations found stable and improved executive function 
across both “at risk” and early psychosis populations (Bora & Murray, 2013). This research 
suggests that executive function deficits are not as evident in “at risk” or early stage psychosis, 
which is the population of most concern in discriminating possible risk factors in creative arts 
students.  

Executive function in the context of creativity and psychosis has been investigated in one previous 
study. Soeiro-de-Souza et al. (2011) tested a group of 18-35-year-old, un-medicated participants 
experienc- ing manic, depressed and mixed (mania and depression) episodes. In this study, 
creativity was higher in manic and mixed states, compared to those experiencing a depressive 
episode and importantly, higher cre- ativity was associated with greater executive function in 
manic state only. IQ did not influence creativity across all three, mood states. Based on this study, 
where the manic group had elevated creativity and exec- utive function, early indicators are that 
executive function may not dif- ferentiate the creative from those with psychopathology. However, 
a comparison of executive function in early psychosis and creative populations would provide 
more clarity of the role of executive func- tion as a protective factor for the creative population. 
Notwithstanding there are additional visuo-cognitive factors that warrant attention.  

1.3 | Visuo-cognitive factors: Does spatial working memory differentiate 
between artistic creativity and psychosis?  

One important area of cognitive functioning that has received rela- tively less research attention in 
understanding the creativity/  
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psychopathology nexus is visuospatial working memory. Visuospatial working memory refers to 
the ability to keep spatial information active for a period of time, involving spatial orientation and 
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the recording of information about one's environment. Although not investigating creativity 
specifically, a group of researchers (Goghari et al., 2014), examined the role of spatial working 
deficits and IQ in those at ultra-high risk (UHR) for psychosis and first episode psycho- sis patients 
(FEP), compared to controls (HC). All three groups were compared on WASI Verbal and 
Performance IQ (Canivez, Konold, Collins, & Wilson, 2009), and spatial working memory. The 
spatial working memory (SWM) task was taken from Cambridge Neuropsy- chological Test 
Automated Battery (CANTAB) (Sahakian & Owen, 1992) and requires retention and manipulation 
of visuospatial mate- rial. The SWM task is able to differentiate two of the components of working 
memory, namely the short-term maintenance of material (in the visuospatial sketchpad) and the use 
of task strategy. This study found that, controlling for IQ the short-term maintenance of material in 
the visuospatial sketchpad differentiated the UHR from the HC groups. Furthermore, it was 
impaired SWM, rather than IQ, that significantly predicted global functioning in both the UHR and 
FEP groups. The assertion that deficits in spatial working memory may be an early risk factor for 
psychosis and a more reliable neurocognitive marker for psychosis, compared to other cognitive 
factors, (Carrión et al., 2018), has been supported in other studies (Badcock, Michiel, & Rock, 
2005; Brewer et al., 2006; Pirkola et al., 2005). In addition to this, a number of recent reviews have 
proposed that aberrations in visual functioning, such as deficits in spatial work- ing memory are 
associated with early psychosis (Landgraf & Osterheider, 2013; Uhlhaas & Mishara, 2007), which 
may in turn drive delusion formation (Grillo, 2018). Further research into these visuo-cognitive 
impairments is needed. Whilst the role of spatial working memory as a possible vulnerability 
marker for psychosis is an emerging area of research, its relationship to creativity has not been 
examined.  

1.4 | Similarities in vividness of mental imagery in artistic creative and 
psychosis populations  

Associated with spatial memory and common to both creative and psychosis populations is 
enhanced vividness of mental imagery. Vivid mental imagery is defined as the degree of 
perceptual detail experi- enced in visualizing scenes and objects (Oertel et al., 2009). It has been 
associated with hallucinations in schizophrenia and has been proposed as a trait marker for 
schizophrenia (Sack, van de Ven, Etschenberg, Schztz, & Linden, 2005). Moreover it is one of the 
indi- cators of creativity (Michalica & Hunt, 2013; Thomson & Jaque, 2018; Wang et al., 2017). It 
may be that there is also a relationship between those with strong mental imagery and spatial 
working memory such that those with heightened mental imagery may utilize it to aid perfor- 
mance in visuospatial working memory tasks (Keogh & Pearson, 2011). Aspects of this association 
have been examined in recent stud- ies using small clinical populations and healthy controls 
(Benson &  

Park, 2013; Matthews, Collins, Thakkar, & Park, 2014). Benson and Park (2013) investigated 
visuospatial ability and mental imagery in a population of 18 patients with schizophrenia (Scz) 
matched to 18 con- trols. The clinical population demonstrated enhanced mental imagery but 
impaired spatial working memory, indicating that the clinical popu- lation were unable to recruit 
their superior mental imagery in spatial working memory tasks. No studies have explored this 
question in a creative and early psychosis population and this will be investigated in this study.  

1.5 | Aims  

The aims of this study are to investigate whether spatial working mem- ory rather than IQ and 
measures of executive function differentiate cre- ative and non-creative controls, from early 
psychosis populations. We hypothesize that IQ, cognitive inhibition and executive function will 
not differentiate early psychosis and control groups, however, early psycho- sis participants will 
record greater SWM deficits than both control groups. Furthermore the early psychosis cohort will 
retain similarly enhanced vividness of mental imagery and creative cognition but not creative 
achievement compared to creative controls.  
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2 | METHODS  

Recruitment and study procedures were approved by the Human Research Ethics Committees of 
the University of New South Wales (HREC UNSW Protocol No. 11279) and ratified by University 
of Tech- nology (HREC UTS 16-0532). All participants provided written con- sent prior to 
participation. As the study sought to focus on first episode psychosis, only participants aged 
between 18 and 35 were recruited. All participants were given an AUD$40 monetary reim- 
bursement for travel costs.  

2.1 | Participants  

2.1.1 | Early psychosis participants (EP) N = 21  

Early psychosis participants were recruited from a previous study (Rowland et al., 2012), and had 
given consent to be approached for further studies. All were recruited from either an inpatient or 
outpa- tient hospital clinic and had undergone a psychiatric assessment using a comprehensive 
Diagnostic Interview for Psychosis (DIP) (Castle et al., 2006), administered by an experienced 
clinician. All early psy- chosis participants met criteria for psychotic disorder according to ICD-10 
criteria and had recorded a first episode psychosis or hospital- ization. All were under regular 
psychiatric supervision. Active psy- chotic symptoms were an exclusion criterion for the study (see 
Table 1 for positive and negative symptom scale scores), however no participants were excluded 
due to the presence of acute psychotic symptoms.  

 

 
 

2.1.2 | Creative control participants (CC) N = 30  

Creative control participants were recruited from several Creative Art Colleges around Sydney, 
Australia. The recruitment sites included ter- tiary creative training institutions; music colleges 
(contemporary, clas- sical music, composition, vocals), visual arts colleges, as well as advertising 
on relevant creative websites (such as livingwithacreativemind.com). Creative controls were 
screened for past or present psychotic symptoms using a MINI Plus 5.0 (structured psychiatric 
questionnaire) (Lecrubier et al., 1997). None were excluded for past or present syndromal 
psychiatric disorders.  

2.1.3 | Clinically vulnerable creative control (CVCC) N = 25  
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In administering the MINI Plus 5.0 structured psychiatric interview, it was observed that 25 of the 
creative participants reported past symp- toms of hypomania or psychosis symptoms that failed to 
reach criteria for diagnosis. Due to the high number of creative participants who reported these 
symptoms, it was decided to undertake further analy- sis and consider this a possible clinically 
vulnerable creative group. Assessment of clinically vulnerable and at risk mental states for psy- 
chosis is commonly undertaken in help seeking patients who attend outpatient or inpatient services 
where symptoms can be assessed over time (Brewer et al., 2006). In contrast this clinically 
vulnerable creative group was not treatment seeking and recruited as a control group from several 
creative arts institutions and therefore could not be considered to satisfy the normal criteria for “at 
risk” mental states (Yung et al., 2005).  

However as schizotypal personality is one of the CAARMS (Comprehensive assessment of “at risk” 
mental states) vulnerability  

factors for determining “at risk” for psychosis (Debbané et al., 2015; Yung et al., 2005), we 
examined schizotypy scores taken from the O-Life and Paranoia Suspiciousness scal. Only the 
CVCC had a schizotypal profile that was more aligned to the EP group, when compared to the 
creative and non-creative groups (Table A1). Both CVCC and EP recorded significantly higher 
scores on positive negative and disorganized schizotypy compared to cre- ative and non-creative 
participants. These findings lend support for the conjecture that this clinically vulnerable creative 
group may be more closely related to the early psychosis population. It was therefore decided to 
investigate this group as a separate more vul- nerable creative subgroup. Moreover it was 
hypothesized that this group may be more cognitively aligned to the early psychosis population.  

2.1.4 | Non-creative control participants (NCC) N = 34  

Healthy, non-creative controls were recruited via a university website. The online information 
asked for psychologically healthy volunteers to participate in research into creative cognition, and 
33 individuals initially responded. Nine participants were excluded because they met either of the 
following three exclusion criteria: (a) no personal or family history of mental illness; (b) an 
inability to communicate proficiently in spoken and written English and (c) receipt of more than 
rudimentary training (defined as 3 years of less) in any field of creative arts. Using the MINI Plus 
5.0 (Lecrubier et al., 1997) the normal non-creative controls were also screened for any current 
mental illness and one participant was excluded (pres- ence of an eating disorder). These 
participants were reimbursed $AUD 40 or their time.  
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3 | MEASURES  

All participants completed a series of tests including cognitive mea- sures, self-report 
questionnaires, mood assessment and intellectual ability testing.  

3.1 | Intelligence Quotient-Weschler Abbreviated Scale of Intelligence (WASI) 
(Wechsler & Zhou, 2011)  

In order to test for IQ, the two-scale version of the WASI was admin- istered to all participants.  

3.2 | Executive function (cognitive flexibility)- Intra-extra Dimensional Shift 
(IED) (Sahakian & Owen, 1992)  

The IED is an attentional set-shifting neuropsychological assessment from the CANTAB battery. 
There are nine stages and the participant advances through the stages by learning the “rule” at each 
stage. The number of stages completed was the primary index used to measure executive function 
(Fagerlund, Pagsberg, & Hemmingsen, 2006; Luciana & Nelson, 1998).  

3.3 | Cognitive Inhibition-Negative Priming Task  

The negative priming task is a computer generated modified ver- sion of the Stroop task based on a 
procedure outlined by Beech (Beech et al., 1989). Reaction times on a priming distractor (PD); 
neutral distractor (ND) and unrelated distractor (UD) are calculated and a negative priming effect 
calculated by subtracting PD-UD. The interference or Stroop effect is calculated by subtracting 
UD-ND.  

3.4 | Spatial Working Memory: SWM (Sahakian & Owen, 1992)  

Spatial working memory was assessed using the Cambridge Neuro- psychological Test Automated 
Battery. In this task a number of coloured boxes were displayed on the screen with several of the 
boxes containing hidden tokens. The participant was required to sea- rch through the boxes to find 
these hidden tokens. In each trial the participant, had to remember where the tokens had been 
located and search in alternate boxes. Strategies used by the participant to remember the location 
of the tokens were also recorded and each trial increased in difficulty. Between search errors occur 
when a participant returns to a box in which a token had already been found and strategy score 
based on the participant following a predetermined search sequence were the primary indicators 
used for analysis. A high strat- egy score indicated an inefficient strategy. All participants 
completed  

the battery however a small number of CC and NCC did not have their results recorded on 
IED/SWM task due to faulty equipment.  

3.5 | Divergent (creative) thinking task: Abbreviated Torrance Test of Adults 
(ATTA) (Goff & Torrance, 2002))  

All participants were administered the Abbreviated Torrance Test for Adults (ATTA; (Goff & 
Torrance, 2002)). This test comprises three tasks; the first calls for a verbal response to a 
hypothetical problem and the following two tasks require figural responses. Participants are asked 
to respond to the challenge using imagination and problem solving ability. Their responses are 
scored according to four normative referenced and 15 criterion referenced indicators to obtain an 
overall creative indicator.  
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3.6 | Creative achievement: Creative Achievement Questionnaire (Carson, 
2005)  

To evaluate creative output, the Creative Achievement Questionnaire (CAQ); Carson, Peterson, & 
Higgins (2005) was administered to all participants. As young, developing professional creative 
artists were the focus of the creative participant group, an amended form of the CAQ questionnaire 
was administered to include relevant early achievement and achievement associated with 
contemporary outputs in online and digital creativity.  

3.7 | Vivid mental imagery: VVIQ (Marks, 1973)  

In this pen and paper questionnaire, participants were asked to ima- gine 16 items and provide 
ratings of the vividness of their images using a five-point rating scale where 5 indicated the least 
vivid image (no image at all) and 1 the most vivid (perfectly clear and vivid as nor- mal vision).  

4 | STATISTICAL METHODS  

Statistical analyses were conducted using SPSS 25. Descriptive analy- sis including mean and SD 

were performed on all continuous variables and χ2 on categorical variables. ANOVA with 
Bonferroni correction was used to determine between group differences on all cognitive and 
creative variables. Effects of spatial working memory, vividness of mental imagery, IQ and IED 
were independently explored by a hierar- chical regression. Creative achievement, as measured by 
the creative achievement questionnaire, was the outcome variable. Demographic covariables and 
then clinical predictors were entered into the model. For each step of the model, R square and R 
square change were reported. To further investigate the importance of spatial working memory 
relative to executive function/IQ and as a discriminatory  

 
5 | RESULTS  

5.1 | Participants  

A total of 110 subjects participated in the study (PSD = 21; CVCC = 25; CC = 30; NCC = 34). No 
participants reported any visual impairment or colour blindness. The socio-demographic and 
clinical characteristics of the sample are shown in Table 1. More than half the participants were 
female (67%) and the mean age was 23.9 (SD = 4.1). A total of 63.6% were students and had 
completed an average of 15.3 (SD = 2.09) years of education. With respect to occupation, due to 
the small sample size the cells were recoded (part-time/unemployed vs other; EP, CCxNCC) 
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(Fishers exact P < .001) and a significant differ- ence was recorded. This was considered to be 
possibly indicative of the clinical and creative individual's unpredictable employment (Van den 
Eynde, Fisher, & Sonn, 2016), however, it was not deemed critical to further analysis.  

5.1.1 | Comparison between groups on cognitive and creative tests  

In Table 2, the ANOVA revealed a between group differences on crea- tive thinking (ATTA), 
creative achievement (CAQ), vividness of mental imagery (VVIQ) and spatial working memory, 
between errors and strat- egy scores (Table 2). There were no significant differences between 
groups on IED, IQ and Negative Priming (NP) tasks. IQ, executive function, set shifting and 
cognitive inhibition did not discriminate EP and control groups. SWM between errors 
discriminated EP from all control groups however strategy was the only significant indicator of 
difference between EP and CVCC groups. These results indicate that compared to the early 
psychosis group, the clinically vulnerable creative group had significantly higher creative 
achievement and employed better spatial working memory strategy.  

  
5.1.2 | Predicting creative achievement and group membership  

Results from the stepwise regression analysis (Table 3) indicated that while the cognitive factors of 
IQ, and executive function (IED) made some contribution to creative achievement, it was 
vividness of mental imagery (β = .39, ρ < .01) that was the stronger predictor, contributing 16% of 
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the variance.  

Stepwise discriminant functional analysis was used to determine what variables; WASI IQ, 
executive function (IED total errors adjusted) and spatial working memory between errors and 
strategy best discriminated the four groups. Only the between errors spatial working memory 

variable significantly discriminated groups (Wilks' λ = 0.85, χ2[1 N = 90= 13.72, P = .003; 
canonical discriminant coefficients: between search errors = 0.06, constant = −1.2; functions at 
group centroids: EP = 0.74, CVCC = −.34, CC = −.21, NCC = −0.10). These results indicate that 
while spatial working memory is not a strong pre- dictor of creative achievement, poor SWM does 
predict membership in the early psychosis group.  

6 | DISCUSSION  

This research aimed to investigate specific cognitive differences between early psychosis, 
clinically vulnerable creative, creative and non-creative populations. The early psychosis, creative 
control and clinically vulnerable creative groups, compared to non-creative con- trols, recorded 
significantly higher scores on creative potential (ATTA), creative achievement (CAQ) and 
vividness of mental imagery (VVIQ). The clinically vulnerable creative group performed better on 
creative cognition and achievement than the other groups.  

There were no significant differences on IQ, negative priming or executive function (IED) across 
all four groups. This suggests that these global measures of cognitive function do not discriminate 
between those in the early stages of psychotic illness, those who may be more clinically vulnerable 
and those with no psychotic illness. However it should be noted that as the psychosis population 
ages a significant decline in executive function (abstraction), IQ and visual skills is reported 
(Fucetola et al., 2000) and this is impacted by age at onset of the illness (Bora et al., 2009). 
Similarly, there are differences in negative priming presentation between acute and those in remis- 
sion with inhibition being reduced in florid psychosis but restored in those under remission (Minas 
& Park, 2007). Within a younger psy- chosis population, at the early stage of illness presentation 
and in remission, our results indicate that spatial working memory was signif- icantly impaired. 
This finding is in line with results from a similar study (Goghari et al., 2014) discussed earlier, 
which found that between errors and strategy on the CANTAB spatial working memory task dif- 
ferentiated UHR and FEP from HC. Similarly, the early psychosis  

group differed from all three control groups on the between errors score which measures short-
term maintenance of visuospatial mem- ory; indicating some initial decline in visuospatial working 
memory. However, it was only the clinically vulnerable creative group that recorded a significantly 
higher strategy score when compared to the early psychosis group, indicating superior executive 
function on visuo- spatial planning.  

It has previously been suggested (Pirkola et al., 2005) that spatial working memory may be a better 
neuro-cognitive marker for psycho- sis than verbal processing skills. In our population, early 
psychosis par- ticipants recorded deficits in short term spatial working memory. However, unlike 
the UHR group investigated in the Goghari study, the creative clinically vulnerable group, 
alongside the creative and non- creative group recorded similar results on between errors indicat- 
ing stable short- term spatial memory. Also, unlike the UHR group in the aforementioned study, 
the clinically vulnerable creative group had more efficient strategy than the early psychosis group. 
The creative and non-creative did not record any significant difference on strategy. This is a 
measure of executive working memory that reflects planning and integration of spatial information. 
Is it the superior ability to remember, plan and integrate spatial information that assists the clini- 
cally vulnerable group to manage their heightened creative imagina- tion and vivid mental imagery 
to achieve creatively in the presence of positive and negative schizotypal symptoms and with sub 
clinical symptoms? The early psychosis group in comparison has similar posi- tive and negative 
schizotypal symptoms, creative imagination and vivid imagery but has deficits in spatial memory 
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and planning and so was unable to achieve to the same extent creatively.  

These results are considered in juxtaposition to the epidemiologi- cal study by MacCabe et al. 
(2018), which concluded that artistic crea- tivity was as significant risk factor for psychotic 
disorders as other comparable risk factors. Our results support the view that creative artists and 
early psychosis participants share personality and cognitive risk factors. Our results point to spatial 
working memory as a possible cognitive “protective factor” for the clinically vulnerable artistic 
stu- dent. While these results are tentative, the role of spatial working memory as a possible 
cognitive factor that may prevent transition to psychosis in vulnerable creative populations 
warrants further investi- gation. One mechanism by which spatial working memory may act as a 
protective factor for creative artists may be that as spatial working memory deteriorates in early 
psychosis, vividness of imagery and cre- ative imagination becomes more dominant (Matthews et 
al., 2014) and so may lead to delusions. Carr (2010) proposed the notion that delusion formation 
shares similarities to the creative process. He sug- gests that delusions start with an aberrant proto-
psychotic anomalous experience in which the individual searches for meaning to explain the 
experience. This search for meaning occurs under reduced pre-frontal functioning (such as when 
SWM is impaired) where the delusion becomes the dominant belief. Carr likens this initial proto-
psychotic anomalous experience to the altered state and loosening of associa- tions that occurs in 
the initial stages of creativity (Csikszentmihalyi, 1996; Eysenck, 1994) and supports other 
evidence that proposes a relationship between creativity and risk for psychosis (Abraham 2014). 
Following the initial loosening of associations, he suggests that the second part of the creative 
process involves a problem solving exercise to assign significance to this flight of ideas. It may be 
for the creative individ- ual, with intact spatial working memory, creative product occurs. For the 
early psychosis individual with impaired spatial working memory (ie, impaired visual memory and 
problem solving ability), this may lead to inappropriate salience assignment and delusions (Grillo, 
2018).  

Clearly more research into the role of spatial working memory with early psychosis populations is 
needed. This study provides cur- rent evidence in support of the aforementioned epidemiological 
find- ings (MacCabe et al., 2018) indicating creativity as a vulnerability factor for psychosis. Our 
analysis identified a clinically vulnerable group of creative artists in training who show similar 
schizotypal vul- nerabilities to early psychosis patients, without evidence of visuospa- tial 
cognitive decline. These findings lend support to further longitudinal research into identifying and 
monitoring vulnerable crea- tive individuals in areas of schizotypy and spatial working memory.  

7 | LIMITATIONS  

These results should be interpreted in view of the limitations of the research. One of the limiting 
factors for this study is the small sample size and cross-sectional methodology; therefore without 
follow up data we cannot draw any conclusions or implications on transition to psychosis. The 
clinically vulnerable creative control group developed out of observing a pattern of 
symptomatology in a sub-set of creative controls. Future research should seek to identify and 
provide longitu- dinal data on at risk creative populations. Although the pilot study by Burkhardt et 
al. (2018) did not advocate screening for Bipolar Disor- der in creative populations, our research 
suggests that further longitu- dinal studies are needed with this population to identify and 
determine risk over time. Due to the small creative sample size we were not able to distinguish 
between different domains of creativity for analysis. For example, are visual artists, rather than 
musicians more clinically vulnerable and do visual artists have superior spatial working memory 
and strategy compared to other creative artists? These are questions that warrant further 
investigation.  
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FUTURE DIRECTIONS  

This research supports the call for further research into visuo- cognitive impairments in individuals 
at risk and individuals transitioning to psychosis. It also provides support for innovative treatment 
protocols (Valmaggia, 2017) for early psychosis patients that use visual mediums such as 
computer-based and virtual reality programs that may develop and strengthen visuospatial working 
memory.  
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