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with the development of psychotic symptoms. Traditional testing
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as well as to investigate the association between inferring
relevance and dimensional psychoticism.

Method: Four hundred participants, representative of the general
population of the USA, completed an online questionnaire
consisting of the Brief Symptom Inventory, as well as demographic
and clinical questions, followed by a computerised Inferring
Relevance Task.

Results: Dimensional psychoticism was not significantly associated
with inferring relevance. An ability to infer relevance also did not
significantly distinguish between individuals with and without
symptoms of psychoticism.
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Conclusions: The ability to infer relevance may not be a reliable
marker of psychotic-like experiences in general population
samples. Future research should use a clinical population to better
understand the potential interactions between neurocognitive
mechanisms and how this may be associated with psychoticism.

Introduction

The contemporary definition of psychoticism is a dimensional construct reflecting psy-
chotic-like experiences in general, subclinical, and clinical populations, including percep-
tual anomalies and cognitive disruptions such as unusual beliefs or thought interference.
This framing is distinct from Eysenck’s original term of “psychoticism”, which reflects
traits such as impulsivity and is more closely aligned with antisociality, which is diagnos-
tically and structurally separate from psychotic-like experiences (Lenzenweger, 2025).
Psychoticism, in its clinical form, is characterised by a loss of contact with external
reality (Arciniegas, 2015). Symptoms present as delusions, hallucinations, and incoher-
ent, illogical, and disordered speech (Harvey, 1983; Strauss, 1969). Psychoticism is a
core feature in psychotic disorders, including schizophrenia, schizoaffective disorder,
and schizophreniform disorder (American Psychiatric Association, 2013; Arciniegas,
2015). However, psychotic-like experiences also occur beyond these clinical populations,
with presentations ranging from mild interpersonal alienation to severe psychosis (Van
Os et al,, 2009; Verdoux & van Os, 2002). Individuals experiencing extreme and pro-
longed psychoticism are at higher risk of poverty, incarceration, loneliness, and
reduced overall well-being (Morgan et al., 2008; Stain et al., 2012). When observed
across the lifespan, experiences of subclinical psychoticism symptomology during daily
life can increase in severity, resulting in the development of psychotic disorders (Dom-
inguez et al., 2011). It is then important to identify markers of psychoticism for early
diagnosis during the prodromal period (i.e., the time when the symptoms first appear;
Bruggemann et al.,, 2013). Exploring mechanisms that contribute to the development,
maintenance, and severity of psychoticism is crucial for developing effective early inter-
vention and treatment for psychoticism (Arciniegas, 2015).

Lower-level perceptual abilities influence how individuals understand and interact
with the environment (Adams et al., 2020; Aggelopoulos, 2015; LaBerge & Samuels,
2017). Difficulties in the ability to form perceptual inferences, particularly during
events in which circumstances change, are linked to neurocognitive deficits (Armstrong
et al., 2018; Knolle et al., 2023). Additionally, deficits in inferential processing mechan-
isms may play a crucial role in the aetiology of psychoticism across a continuum (Adams
et al., 2013; Sterzer et al., 2018). When these processing mechanisms are disrupted, irre-
levant stimuli may be misinterpreted as relevant, resulting in the onset and persistence of
perceptual distortions characteristic of psychoticism, such as hallucinations and delu-
sions (Blackwood et al., 2001; Fletcher & Frith, 2009; Friston et al., 2016). Development
of psychotic disorders characterised by psychoticism is due to impaired inferential
ability; however, the precise functional associations across the literature are inconsistent
(Armstrong et al., 2018; Baker et al., 2019; Moustafa et al., 2016; Randeniya et al., 2018;
Sterzer et al., 2018). The dominant use of traditional nosological assessment of
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psychopathology in studies might influence this inconsistency (Haywood, Castle, et al.,
2024a; Haywood, Henry, et al., 2024b; Kotov et al., 2021; Wong et al., 2024).

Haywood et al. (2021; 2024d) claim that a dimensional approach is required to better
understand the associations between psychopathology and neurocognition. Previous lit-
erature relies heavily on traditional diagnostic systems, such as the Diagnostic and Stat-
istical Manual (DSM; American Psychological Association, 2013) and the International
Classification of Diseases (ICD; World Health Organization, 2022), which use symptoms
of illness to categorise the general population as either pathological or non-pathological
(Linscott & Van Os, 2013). Using these systems in clinical practice is valuable for com-
munication, distinguishing between psychotic disorders, and treatment planning (Ester-
berg & Compton, 2009; Lawrie et al., 2010). However, there are well-documented
limitations on the use of traditional diagnostic systems (Haywood, Kotov, et al., 2024;
Potuzak et al., 2012). Haywood et al. (2021, 2022) argue that the use of traditional diag-
nostic systems limits understanding of the functional association between neurocogni-
tion and mental illness due to high comorbidity, poor diagnostic stability, and within-
disorder symptom heterogeneity. Newman et al. (1998) demonstrated the comorbidity
of DSM-defined disorders, finding that 50% of individuals who meet the criteria for a
single DSM-defined disorder are likely to fulfil the criteria for a second disorder, and
50% of the subsequent group would fulfil the criteria for a third disorder. This is under-
standable when certain disorders, such as schizophrenia and bipolar affective disorder,
share genetic, environmental, neurological, and cognitive domains (Craddock &
Owen, 2010; Smucny et al., 2014).

The dimensional approach views psychopathological features, like psychoticism,
across a continuum within the entire population (Esterberg & Compton, 2009; Kotov
etal., 2021). Using a dimensional approach to study psychoticism could be useful in iden-
tifying less extreme symptom levels common in the population, given that a dimensional
approach measures psychoticism symptoms across a continuum (Linscott & Van Os,
2013). This may mitigate issues of comorbidity and diagnostic stability found in the tra-
ditional nosological approach (Kotov et al., 2021; Peralta et al., 2012; Ringwald et al,
2021). These limitations highlight the need for dimensional approaches to better
capture symptom variability and neurocognitive associations.

Recent studies using a dimensional approach report that psychotic experiences in the
community are associated with poorer inference ability (Dzafic et al., 2020; Oestreich et
al., 2019; Stuke et al., 2017). However, there remains a lack of literature exploring whether
inferring relevance can distinguish between those with some level of psychoticism and
those without. Research on how inferring relevance impacts the severity of psychoticism
may help inform approaches that better mitigate symptom development (Hedman et al.,
2015). As far as we know, no study has used a dimensional approach to explore the
association between psychoticism and inferring relevance.

A novel experimental paradigm developed by Wilson and Niv (2012) seeks to better
simulate real-world scenarios by incorporating complex, dynamic, and uncertain
elements that more closely mirror the intricacies of everyday life. More specifically, the
task aims to align with the real-world environment in that not all actions lead to an
expected outcome, and that even actions that are judged to be correct may occasionally
be met with negative responses. The task, therefore, incorporates unfamiliar task dimen-
sions and an irregular reward system (Wilson & Niv, 2012). If employed in psychoticism,
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this experimental paradigm may provide valuable insights into how individuals with
varying levels of psychosis infer relevance and respond to complex and uncertain situ-
ations. Coupled with the dimensional approach, using the novel experimental paradigm
to study psychoticism across a spectrum of presentations may assist in the comprehen-
sion of individuals’ susceptibility to psychiatric disorders that present symptoms of
psychoticism.

The current study aimed to examine whether the ability to infer relevance was associ-
ated with dimensional psychoticism. It was hypothesised that after controlling for demo-
graphic variables such as age and gender, a higher capacity to infer relevance would be
significantly negatively associated with dimensional psychoticism (H1) among individ-
uals exhibiting some level of symptomology. A further aim of the study was to
examine the relationship between the capacity to infer relevance in dynamic environ-
ments and the presence or absence of psychotic symptoms. After controlling for demo-
graphic variables, it was hypothesised that individuals’ capacity to infer relevance would
significantly differentiate those with from those without psychoticism symptoms (H2).

Method
Participants

A pre-existing data set was used in this study (see Haywood et al., 2022). A sample of 425
USA-based participants (above 18 years) was recruited through Prolific - a valid and
reliable online platform where researchers recruit participants in exchange for remunera-
tion (Haywood et al., 2025). Using census data on age, gender, and ethnicity, Prolific
ensured the sample of participants recruited was representative of the USA population.
Participants with visual impairments and abnormal motor functioning were excluded
from the dataset. This study received approval from Curtin University Human Research
Ethics Committee (HRE2021-0105).

Measures

The Brief Symptom Inventory Index (BSI, Derogatis & Melisaratos, 1983) measures psy-
chopathological symptoms across nine symptom dimensions. The BSI is considered
reliable for use in community and clinical samples (Akhavan Abiri & Shairi, 2020).
Each item uses a 5-point Likert scale (0 — “not at all” to 4 - “extremely likely”) that
assesses symptoms based on the level of distress they cause an individual over seven
days. One of the nine symptom dimensions is psychoticism. The psychoticism subscale
contains five items, an example being: “The idea that someone can control your
thoughts.” The psychoticism score was calculated by dividing the total sum of the psy-
choticism subscale items by 5, which resulted in a score between 0-4. The BSI psychoti-
cism subscale demonstrated good internal consistency (Cronbach’s Alpha =.787) in this
sample.

Inferring relevance was measured using an Inferring Relevance Task (Wilson & Niv,
2012). Using a computer, participants were presented with three stimuli with three
different dimensions. Participants were informed that only one of the three dimensions
(colour, shape, pattern) was relevant to determine the probability of winning a point and
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Panel A Panel B Panel C

Figure 1. Depiction of a trial of the inferring relevance task. Note. Adapted from Wilson and Niv
(2012). (A) The participant is shown three stimuli, each varying across three feature dimensions —
shape, colour, and texture. (B) The participant selects one of the stimuli and then receives binary feed-
back, earning either one point (as illustrated) or zero. (C) After a brief interval, the next trial begins,
presenting the participant with a new set of three stimuli to choose from.

that a singular feature in the relevant dimension would result in rewards more often.
After selecting one of the three on-screen stimuli, participants were provided on-
screen feedback - receiving 1 point for a “win” and 0 points for a “loss”. The next trial
would then run, presenting a new set of three stimuli. The relevant dimension
changed after 15-25 consecutive trials. Irrelevant feedback, whereby even when partici-
pants provided did the task correctly, they were provided with “incorrect” feedback and
vice versa, was provided in 25% of trials to interfere with participant certainty in their
response. This interference allowed examination of participants’ ability to infer feedback
as “relevant.” The task is depicted in Figure 1. The primary outcome utilised the Rate
Corrected Scoring method (RCS; Vandierendonck, 2017). This is a highly common
approach to utilising both speed and accuracy in behavioural tasks to provide a single
score of performance. RCS uses the total number of correct responses divided by the
total reaction time. Thus, the primary outcome measure was a participant’s number of
correct responses obtained across 200 trials divided by their reaction time.

Procedure

Participants accessed the study online through Prolific. Participants were provided with
study information and consent forms. After providing informed consent, participants
were instructed to complete questionnaires in a quiet environment that was free of distrac-
tion. Participants undertook demographics and clinical information questionnaires, the
BSI, and the Inferring Relevance Task. Data collection was conducted online, which pre-
cluded control over the participants’ test environments. Whereas, there are potential draw-
backs to online administration, research by Johnson et al. (2022) has shown that the
validity of crowd-sourced neurocognitive data is comparable to that collected in laboratory
settings. Following completion, participants were provided information regarding support
resources they could access if they had experienced distress from participating in the study.

Analyses

Data analysis was conducted through SPSS V24. To test H1, a bivariate correlation analy-
sis was completed to examine the relationships between psychoticism, the ability to infer
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relevance, age, and gender. A hierarchical multiple regression analysis was then used to
assess the predictive utility of the ability to infer relevance on psychoticism while control-
ling for covariates. As the general population often record low levels of psychoticism
(Johns & Van Os, 2001), participants who scored 0 on the BSI Psychoticism subscale
were not included in this analysis as it was specifically testing the utility of the ability
to infer relevance on psychoticism symptom severity within those who present with
some level of symptomology.

To test H2, first an independent sample ¢-test was completed to assess whether there were
any significant age differences between the group without psychoticism symptoms and the
comparison group. A Pearson’s chi-square test was then conducted to identify whether there
were gender differences in the presence or absence of psychoticism symptoms. A binary
logistic regression analysis was then used to explore the predictive utility of the ability to
refer relevance concerning the presence/absence of levels of psychoticism. Finally, a sensi-
tivity analysis was performed to calculate the post-hoc achieved power for the regression
models based on the observed effect sizes using G*Power V3 (Faul et al., 2009).

Results
Descriptive statistics

A summary of clinical statistics for the overall sample is provided in Table 1. The overall
sample consisted of 194 men and 206 women. Participants’ ages ranged from 18 to 83 (M
=44.47, SD =16.35), and 250 participants (62.5%).

The correlations among all target variables, used to identify potential confounding
variables, are presented in Table 2. Age had a significant association with psychoticism
and inferring relevance and thus, it was identified as a potential confounding variable
and controlled for in the subsequent analysis.

Table 1. Participant characteristics.
Variable Total (S

SD)/%

28.5)
71.5)
)
)

Has clinical diagnosis Yes 114
No 286
Disorder Diagnosed Depression
Generalised anxiety
Post-traumatic stress
Bipolar
Social anxiety
Panic
Substance use
Obsessive-compulsive
Borderline personality
Agoraphobia
Psychosis
Schizoaffective
Eating disorder
Cyclothymia
Impulse control
Trichotillomania
Psychotropic medication use Yes .0)
No 340 5.0)

Note. Table 1 illustrates the total participant number and standard deviation (SD) for each clinical characteristic; N = 400.
The percentage count of diagnoses is greater than the total sample due to comorbid diagnoses.
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Table 2. Bivariate correlations identifying confounding variables.

Age Gender Psychoticism Inferring relevance
Age 1 —.020 —.330% —.278*
Gender —-.020 1 .097 113
Psychoticism —.330* .097 1 .085
Inferring relevance —.278* 113 .085 1

Note. *p < 0.01. Table 2 illustrates the correlation coefficients between the variables of age, gender, psychoticism, and
inferring relevance.

The t-test used to identify covariates was statistically significant, with the asympto-
matic group (M =52.06, SD =15.19) being 12.01 years older, 95% CI [8.99, 15.21],
than the symptomatic group (M=39.96, SD =15.34), #(398) =7.654, p <.001, two-
tailed, d = 15.29. Our chi-square test was not statistically significant, Xz (1, N=400) =
1.94, p=.163, indicating that the presence of symptoms was not reported more by
men than women.

Hypothesis one

In the first step of the hierarchical multiple regression analysis, age was included to account
for its variance. Age accounted for a significant 8.4% of the variability in psychoticism, R
=.08, F(1, 249) = 22.80, p < .001. In the second step, the ability to infer relevance was added
to the regression equation, but did not account for any additional variance in psychoticism,
R*=.00, AF(1, 248) = .01, p =.908. By Cohen’s (1988) conventions, a combined effect of
this magnitude can be considered “small”. Thus, while age played a significant role, H1
was not supported as the ability to infer relevance did not significantly contribute to
explaining the presence or absence of psychoticism in individuals.

Unstandardised (B) and standardised (f5) regression coefficients and squared semi-
partial correlations for each predictor in the regression model are reported in Table 3.
The results show that for every one-unit increase in the ability to infer relevance, psychoti-
cism was expected to increase by 0.018 units while controlling for age. The ability to infer
relevance had a non-significant positive association with psychoticism. The only variable
with significant predictive variance was age. The very high power (0.992) indicates
sufficient sensitivity to detect small effect sizes in this analysis, suggesting that the non-sig-
nificant findings are unlikely to be due to inadequate sample size or low statistical power.

Hypothesis two

The omnibus model for the logistic regression analysis was statistically significant; see
Table 4, y* (df =2, N=400) = 53.40, p <.001. Cox and Snell R>=.13, Nagelkerke R’

Table 3. Hierarchical multiple regression accounts for psychoticism from the ability to infer relevance,
in addition to age.

Variable B [95% Cl] B Sr?

Step 1 Age —0.015[-0.02, - 0.01]** -0.29 .084
Step 2 Age —0.014[-0.02, —0.01]** -0.29 .076
Inferring Relevance 0.018[—0.30, 0.33] —0.01 .000

Note. *p <.05. ** p <.001. Table 3 illustrates the Unstandardised (B) and Standardised (8) regression coefficients and
squared semi-partial correlations (sr?) for inferring relevance in predicting psychoticism.
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Table 4. Predictor coefficients for the model predicting psychoticism presence.

Variable B b SE (B) p Exp (B) [95% Cl] Exp (b) [95% Cl]
Constant 2.90 0.60

Age —-0.05 —-0.82 0.01 <.001 0.95 [0.94, 0.97] 0.44 [0.94, 0.97]
IR -0.03 -0.10 0.12 .807 0.91 [0.42, 1.98] 0.97 [0.77, 1.23]

Note. Table 4 illustrates the predictor coefficients for inferring relevance in predicting the group members of presence of
psychoticism; IR = Inferring relevance.

=.17. The model was 69% accurate in its predictions of the presence or absence of psy-
choticism symptoms. Hosmer and Lemeshow’s test results confirmed that the model was
a good fit for the data y* (df = 8, N =400) = 6.68, p = .572.

As indicated in Table 4, age was the only variable that significantly improved the pre-
dictive compatibility of the model (p <.001). This indicates that the ability to infer rel-
evance could not significantly predict group membership over and above age. Thus,
the second hypothesis was not supported. Nonetheless, a non-significant negative
relationship was observed between inferring relevance and psychoticism. For every 1
standard deviation increase in the ability to infer relevance, there was a 2.8% decrease
in the likelihood that participants presented with symptoms of psychoticism. However,
the logistic regression models may have been less sensitive to detecting small effect
sizes of inferring relevance (power = 0.141).

Discussion

The association between inferring relevance in a dynamically changing external environ-
ment and dimensional psychoticism was assessed, with no significant association detected.
This suggests the cognitive ability to infer the relevance of stimuli in a dynamic and unpre-
dictable environment does not influence levels of psychoticism within the general popu-
lation. This finding was unexpected, as previous literature had found that a reduced
inferential ability was associated with more psychotic-like experiences and reduced infer-
ential ability (Dzafic et al., 2020; Oestreich et al., 2019). Stuke et al. (2017) reported a sig-
nificant association between poor perceptual inference and psychotic experiences in
healthy individuals. In contrast to our study, Stuke et al.’s (2017) task, which measured per-
ceptual inference, lacked randomness and had fixed task probabilities in each trial.

While the present results were unexpected, they fit within a pattern in the existing lit-
erature. Specifically, when addressing the relationship between perceptual inference
ability and psychotic experiences across a continuum in the community, non-random
perceptual inference tasks record significant results, while tasks introducing uncertainty
do not. This aligns with recent studies in the field of machine learning, which observed
that responses to highly predictable stimuli were better indicators of subclinical psycho-
tic-like experiences compared to unpredictable stimuli in volatile conditions (Adams et
al., 2013; Taylor et al., 2021). This trend is also observed in individuals with schizo-
phrenia (Sterzer et al., 2018). It is essential to emphasise that our study provides prelimi-
nary findings only. Future research is needed to confirm if the uncertainty designed
within the inferring relevance task contributed to our findings.

The lack of a relationship between inferring relevance and psychoticism may have
been due to the form of stimuli participants responded to during the inferring relevance
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task. Recent research demonstrates that difficulties making inferences are related to
increased psychotic-like experiences in non-clinical samples (Dzafic et al., 2020; Oes-
treich et al., 2019), which is inconsistent with our findings. However, past studies that
observed difficulties making inferences had tested participants on their ability to infer
the relevance of auditory stimuli (Dzafic et al., 2020; Oestreich et al., 2019), whereas
this study tested participants on their ability to infer the relevance of external visual
stimuli. The difference in these findings suggests that auditory and visual stimuli proces-
sing mechanisms may have distinct influences on the manifestation of psychotic experi-
ences. This confirms previous findings where auditory cues were found to dominate over
visual cues in changing, multimodal environments (Palffy et al., 2021). Clinically, this
null finding may suggest that inference-making deficits associated with psychoticism
may be modality-specific, indicating that disruptions in auditory predictive processing,
rather than general inferential impairments, are more strongly implicated in psycho-
tic-like symptoms. Future research should further explore how different stimulus dimen-
sions, like auditory and visual cues, impact perceptual inference in the formation and
severity of psychoticism in the general population.

An association between the presence of psychotic disorders and deficits in inferential
processing has been reported (Armstrong et al., 2018; Knolle et al., 2023). Previous
studies that found a significant relationship inferring relevance and the presence or
absence of psychoticism had used a nosological approach to psychopathology, which
was limited by heterogeneity and comorbidity (Caspi et al., 2014; Haywood et al.,
2022). The dimensional approach of this study addressed these limitations. It is possible
that the difference in methodology between nosological studies and the current dimen-
sional approach explains the conflicting findings. Conducting additional research to vali-
date these preliminary findings is crucial. We also found that inferring relevance could
not distinguish between individuals with various degrees of psychoticism and those
without. As it is known that subclinical symptoms can lead to the development of psy-
chotic disorders over time (Dominguez et al., 2011), it would be beneficial for future
research to replicate this study using a longitudinal design.

Whereas the current study did not find a significant relationship between inferring rel-
evance and psychoticism, it addressed a gap in the literature by investigating the relation-
ship between neurocognitive inference with psychoticism using a dimensional approach.
The dimensional measure of psychoticism in a large sample of the general population
helped understand the experience of psychoticism in line with contemporary conceptu-
alisations of psychopathology. Future research should include variations of the inferring
relevance task, specifically to investigate how uncertainty and volatility of the inferring
relevance task influence the relationship between inferring relevance and psychoticism.
Future research should also investigate how different stimuli dimensions, like auditory
and touch, influence the relationship between the ability to infer relevance and dimen-
sional psychoticism.

Limitations and directions for future research

This study has several limitations. The inferring relevance task presented simplistic
dimensions of colours, shapes, and patterns to participants. The simplistic nature of
these images may not have been particularly stimulating or challenging for participants.
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Further, the images were not typical visual stimuli engaged with in everyday life, such as
faces (Armstrong et al., 2018). The images’ lack of relatability to real-world visual stimuli
may have reduced the generalisability of our findings to how individuals infer relevance
to everyday visual stimuli (Brady & Oliva, 2008). Future research may seek to corroborate
these findings with real-world stimuli.

Another limitation was the reliance on self-reported measures of psychoticism. It is
possible that there is a disconnect between how individuals self-report their experiences
of psychoticism and their performance on cognitive inference tasks. For instance, some
individuals may report minimal or no psychoticism symptoms despite performing poorly
on a task that requires cognitive inference. Prior research has highlighted the complex
interplay between subjective experiences of psychoticism and objective cognitive per-
formance (Chun et al., 2013; Humpston et al., 2017), suggesting that future studies
should consider using clinician-rated measures to supplement self-report data.

Another limitation was the use of the BSI psychoticism subscale to measure psychoti-
cism. Whereas the measure has demonstrated acceptable internal consistency (Derogatis
& Melisaratos, 1983), it has been critiqued due to a lack of granularity and discriminant
validity from general distress (Akhavan Abiri & Shairi, 2020). Future research should
utilise more psychometrically sound and targeted measures, such as the Peters Delusions
Inventory (Peters et al., 1999).

A further limitation is the relatively low prevalence of participants in this study present-
ing with more severe symptoms of psychoticism. As expected, given our sample comprised
individuals from the general population (Johns & Van Os, 2001), most participants exhib-
ited zero or few symptoms. Similarly, our sample size may not provide enough power to
detect a subtle relationship between variables of interest. However, having a larger sample
representing participants with more severe presentations would have provided valuable
insights into how inferring relevance is associated with dimensional psychoticism
across different levels of symptom severity. Future dimensional studies should aim to
include participants with more severe presentations of psychoticism.

Conclusion

In summary, this study found no significant association between the ability to infer rel-
evance and dimensional psychoticism. The capacity for inference was unable to dis-
tinguish significantly between individuals with and without psychotic symptoms. This
investigation used Wilson and Niv’s (2012) ecological task in a community sample,
which represented a novel approach. Further research is needed to explore how individ-
uals respond differently to dynamic versus stable environments, and how this relates to
psychoticism. Longitudinal studies would be particularly useful to better understand the
neurocognitive mechanisms underlying inference, and the association with psychoticism.
Such work may ultimately contribute to developing interventions that mitigate risk
factors and enhance resilience in disorders characterised by psychoticism.

Compliance with ethical standards

This study was approved by the Curtin University Human Research Ethics Committee
(HRE2021-0105). Informed consent was obtained from all participants.



376 A. SCHWARZ ET AL.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

The project received no specific funding. D. H. receives salary support as a UTS Chancellor’s
Research Fellow, and is a MASCC Cognition Fellow. NHH is supported by a National Health
and Medical Research Council (NHMRC) Investigator Fellowship (APP2017080).

Data availability

The dataset analysed during the current study may be made available from the corre-
sponding author upon reasonable request and satisfaction of the granting human
research ethics committee.

ORCID

Nicolas H. Hart ¥ http://orcid.org/0000-0003-2794-0193
Darren Haywood © http://orcid.org/0000-0002-9317-4135

References

Adams, R. A., Moutoussis, M., Nour, M. M., Dahoun, T., Lewis, D., lllingworth, B., Veronese, M.,
Mathys, C., De Boer, L., & Guitart-Masip, M. (2020). Variability in action selection relates to
striatal dopamine 2/3 receptor availability in humans: A PET neuroimaging study using
reinforcement learning and active inference models. Cerebral Cortex, 30(6), 3573-3589.
https://doi.org/10.1093/cercor/bhz327

Adams, R. A, Stephan, K. E,, Brown, H. R,, Frith, C. D., & Friston, K. J. (2013). The computational
anatomy of psychosis. Frontiers in Psychiatry, 4, 47. https://doi.org/10.3389/fpsyt.2013.00047

Aggelopoulos, N. C. (2015). Perceptual inference. Neuroscience ¢ Biobehavioral Reviews, 55, 375-
392. https://doi.org/10.1016/j.neubiorev.2015.05.001

Akhavan Abiri, F., & Shairi, M. R. (2020). Validity and reliability of symptom checklist-90-revised
(SCL-90-R) and brief symptom inventory-53 (BSI-53). Clinical Psychology and Personality,
17(2), 169-195. https://doi.org/10.22070/cpap.2020.2916

American Psychological Association. (2013). Diagnostic and statistical manual of mental disorders
(5th ed.)

Arciniegas, D. B. (2015). Psychosis. Continuum, 21(3), 715-736. https://doi.org/10.1212/01.CON.
0000466662.89908.e7

Armstrong, K., Avery, S., Blackford, J. U., Woodward, N., & Heckers, S. (2018). Impaired associ-
ative inference in the early stage of psychosis. Schizophrenia Research, 202, 86-90. https://doi.
0rg/10.1016/j.schres.2018.06.049

Baker, S. C., Konova, A. B., Daw, N. D., & Horga, G. (2019). A distinct inferential mechanism for
delusions in schizophrenia. Brain, 142(6), 1797-1812. https://doi.org/10.1093/brain/awz051

Blackwood, N. J., Howard, R. J., Bentall, R. P., & Murray, R. M. (2001). Cognitive neuropsychiatric
models of persecutory delusions. American Journal of Psychiatry, 158(4), 527-539.

Brady, T. F., & Oliva, A. (2008). Statistical learning using real-world scenes: Extracting categorical
regularities without conscious intent. Psychological Science, 19(7), 678-685. https://doi.org/10.
1111/j.1467-9280.2008.02142

Bruggemann, J. M., Stockill, H. V., Lenroot, R. K., & Laurens, K. R. (2013). Mismatch negativity
(MMN) and sensory auditory processing in children aged 9-12years presenting with putative


http://orcid.org/0000-0003-2794-0193
http://orcid.org/0000-0002-9317-4135
https://doi.org/10.1093/cercor/bhz327
https://doi.org/10.3389/fpsyt.2013.00047
https://doi.org/10.1016/j.neubiorev.2015.05.001
https://doi.org/10.22070/cpap.2020.2916
https://doi.org/10.1212/01.CON.0000466662.89908.e7
https://doi.org/10.1212/01.CON.0000466662.89908.e7
https://doi.org/10.1016/j.schres.2018.06.049
https://doi.org/10.1016/j.schres.2018.06.049
https://doi.org/10.1093/brain/awz051
https://doi.org/10.1111/j.1467-9280.2008.02142
https://doi.org/10.1111/j.1467-9280.2008.02142

COGNITIVE NEUROPSYCHIATRY e 377

antecedents of schizophrenia. International Journal of Psychophysiology, 89(3), 374-380. https://
doi.org/10.1016/j.ijpsycho.2013.05.008

Caspi, A., Houts, R. M., Belsky, D. W., Goldman-Mellor, S. J., Harrington, H., Israel, S., Meier, M.
H., Ramrakha, S., Shalev, I., & Poulton, R. (2014). The p factor Clinical Psychological Science,
2(2), 119-137. https://doi.org/10.1177/2167702613497473

Chun, C. A, Minor, K. S., & Cohen, A. S. (2013). Neurocognition in psychometrically defined college
schizotypy samples: We are not measuring the “right stuff”. Journal of the International
Neuropsychological Society, 19(3), 324-337. https://doi.org/10.1017/S135561771200152X

Cohen, J. (1988). Statistical power analysis for the behavioral sciences (2nd ed.). Routledge.

Craddock, N., & Owen, M. J. (2010). The Kraepelinian dichotomy - going, going ... but still
notgone. British Journal of Psychiatry, 196(2), 92-95. https://doi.org/10.1192/bjp.bp.109.073429

Derogatis, L. R., & Melisaratos, N. (1983). The brief symptom inventory: An introductory report.
Psychological Medicine, 13(3), 595-605. https://doi.org/10.1017/50033291700048017

Dominguez, M., Wichers, M., Lieb, R., Wittchen, H.-U., & van Os, J. (2011). Evidence that onset of
clinical psychosis is an outcome of progressively more persistent subclinical psychotic experi-
ences: An 8-year cohort study. Schizophrenia Bulletin, 37(1), 84-93. https://doi.org/10.1093/
schbul/sbp022

Dzafic, 1., Randeniya, R., Harris, C. D., Bammel, M., & Garrido, M. I. (2020). Statistical learning
and inference is impaired in the nonclinical continuum of psychosis. The Journal of
Neuroscience, 40(35), 6759-6769. https://doi.org/10.1523/JNEUROSCI.0315-20.2020

Esterberg, M. L., & Compton, M. T. (2009). The psychosis continuum and categorical versus
dimensional diagnostic approaches. Current Psychiatry Reports, 11(3), 179-184. https://doi.
org/10.1007/s11920-009-0028-7

Faul, F., Erdfelder, E., Buchner, A., & Lang, A.-G. (2009). Statistical power analyses using G*power
3.1: Tests for correlation and regression analyses. Behavior Research Methods, 41(4), 1149-1160.
https://doi.org/10.3758/BRM.41.4.1149

Fletcher, P. C., & Frith, C. D. (2009). Perceiving is believing: A Bayesian approach to explaining the
positive symptoms of schizophrenia. Nature Reviews Neuroscience, 10(1), 48-58. https://doi.
org/10.1038/nrn2536

Friston, K., Brown, H. R., Siemerkus, J., & Stephan, K. E. (2016). The dysconnection hypothesis
(2016). Schizophrenia Research, 176(2-3), 83-94. https://doi.org/10.1016/j.schres.2016.07.014

Harvey, P. D. (1983). Speech competence in manic and schizophrenic psychoses: The association
between clinically rated thought disorder and cohesion and reference performance. Journal of
Abnormal Psychology, 92(3), 368. https://doi.org/10.1037/0021-843X.92.3.368

Haywood, D., Baughman, F. D., Mullan, B. A., & Heslop, K. R. (2021). Psychopathology and neu-
rocognition in the Era of the p-factor: The current landscape and the road forward. Psychiatry
International, 2(3), 233-249. https://doi.org/10.3390/psychiatryint2030018

Haywood, D., Baughman, F. D., Mullan, B. A., & Heslop, K. R. (2022). What accounts for the factors
of psychopathology? An investigation of the neurocognitive correlates of internalising, externalis-
ing, and the p-factor. Brain Sciences, 12(4), 421. https://doi.org/10.3390/brainscil2040421

Haywood, D., Castle, D. J., & Hart, N. H. (2024). Avoiding the pitfalls of the DSM-5: A primer for
health professionals. General Hospital Psychiatry, 90, 88-90. https://doi.org/10.1016/j.
genhosppsych.2024.07.006

Haywood, D., Chan, A., Chan, R. J., Baughman, F. D., Dauer, E., Dhillon, H. M., ... Hart, N. H.
(2025). The MASCC COG-IMPACT: An unmet needs assessment for cancer-related cognitive
impairment impact developed by the multinational association of supportive care in cancer.
Supportive Care in Cancer, 33(2), 120. https://doi.org/10.1007/s00520-025-09149-7

Haywood, D., Henry, M., Dauer, E., Lederman, O., Farley, M., Henneghan, A. M., ... Hart, N. H.
(2024). Cancer-related cognitive impairment as a key contributor to psychopathology in cancer
survivors: Implications for prevention, treatment and supportive care. Supportive Care in
Cancer, 32(7), 480. https://doi.org/10.1007/s00520-024-08696-9

Haywood, D., Kotov, R, Krueger, R. F., Wright, A. G., Forbes, M. K., Dauer, E., ... Hart, N. H.
(2024). Reconceptualizing mental health in cancer survivorship. Trends in Cancer, 10(8),
677-686. https://doi.org/10.1016/j.trecan.2024.05.008


https://doi.org/10.1016/j.ijpsycho.2013.05.008
https://doi.org/10.1016/j.ijpsycho.2013.05.008
https://doi.org/10.1177/2167702613497473
https://doi.org/10.1017/S135561771200152X
https://doi.org/10.1192/bjp.bp.109.073429
https://doi.org/10.1017/S0033291700048017
https://doi.org/10.1093/schbul/sbp022
https://doi.org/10.1093/schbul/sbp022
https://doi.org/10.1523/JNEUROSCI.0315-20.2020
https://doi.org/10.1007/s11920-009-0028-7
https://doi.org/10.1007/s11920-009-0028-7
https://doi.org/10.3758/BRM.41.4.1149
https://doi.org/10.1038/nrn2536
https://doi.org/10.1038/nrn2536
https://doi.org/10.1016/j.schres.2016.07.014
https://doi.org/10.1037/0021-843X.92.3.368
https://doi.org/10.3390/psychiatryint2030018
https://doi.org/10.3390/brainsci12040421
https://doi.org/10.1016/j.genhosppsych.2024.07.006
https://doi.org/10.1016/j.genhosppsych.2024.07.006
https://doi.org/10.1007/s00520-025-09149-7
https://doi.org/10.1007/s00520-024-08696-9
https://doi.org/10.1016/j.trecan.2024.05.008

378 A. SCHWARZ ET AL.

Haywood, D., O’Connor, M., Baughman, F. D., Chan, A., Chan, R. J., Dauer, E., Dhillon, H. M.,
Henneghan, A. M., Lawrence, B. ]., Lustberg, M., Vardy, J. L., Rossell, S. L., & Hart, N. H. (2024).
Protocol for the development and initial validation of the COG-IMPACT tool: A purpose-built
unmet needs assessment for cancer-related cognitive impairment. Methods and Protocols, 7(4),
54. https://doi.org/10.3390/mps7040054

Hedman, E., Lekander, M., Ljotsson, B., Lindefors, N., Riick, C., Andersson, G., & Andersson, E.
(2015). Optimal cut-off points on the health anxiety inventory, illness attitude scales and white-
ley index to identify severe health anxiety. PLoS One, 10(4), €0123412. https://doi.org/10.1371/
journal.pone.0123412

Humpston, C. S., Evans, L. H., Teufel, C., Thssen, N., & Linden, D. E. (2017). Evidence of absence:
No relationship between behaviourally measured prediction error response and schizotypy.
Cognitive Neuropsychiatry, 22(5), 373-390. https://doi.org/10.1080/13546805.2017.1348289

Johns, L. C., & Van Os, J. (2001). The continuity of psychotic experiences in the general popu-
lation. Clinical Psychology Review, 21(8), 1125-1141. https://doi.org/10.1016/s0272-735
8(01)00103-9

Johnson, B. P., Dayan, E., Censor, N., & Cohen, L. G. (2022). Crowdsourcing in cognitive and
systems neuroscience. The Neuroscientist, 28(5), 425-437. https://doi.org/10.1177/10738584
211017018

Knolle, F., Sterner, E., Moutoussis, M., Adams, R. A., Griffin, J. D., Haarsma, J., Taverne, H.,
Goodyer, I. M., Fletcher, P. C., & Murray, G. K. (2023). Action selection in early stages of psy-
chosis: An active inference approach. Journal of Psychiatry and Neuroscience, 48(1), E78-E89.
https://doi.org/10.1503/jpn.220141

Kotov, R., Krueger, R. F., Watson, D., Cicero, D. C., Conway, C. C., DeYoung, C. G., Eaton, N. R,,
Forbes, M. K., Hallquist, M. N., & Latzman, R. D. (2021). The hierarchical taxonomy of psycho-
pathology (HiTOP): A quantitative nosology based on consensus of evidence. Annual Review of
Clinical Psychology, 17(1), 83-108. https://doi.org/10.1146/annurev-clinpsy-081219-093304

LaBerge, D., & Samuels, S. J. (2017). Basic processes in reading: Perception and comprehension.
Routledge.

Lawrie, S. M., Hall, J., Mcintosh, A. M., Owens, D. G. C., & Johnstone, E. C. (2010). The ‘conti-
nuum of psychosis’ scientifically unproven and clinically impractical. British Journal of
Psychiatry, 197(6), 423-425.

Lenzenweger, M. F. (2025). Reflections on schizotypy, schizophrenia, psychoticism, and psycho-
pathology: What do we mean when we use these terms? In Neurobehavioral individual differ-
ences (pp. 283-298). Springer.

Linscott, R., & Van Os, J. (2013). An updated and conservative systematic review and meta-analy-
sis of epidemiological evidence on psychotic experiences in children and adults: On the pathway
from proneness to persistence to dimensional expression across mental disorders. Psychological
Medicine, 43(6), 1133-1149. https://doi.org/10.1017/50033291712001626

Morgan, C., Kirkbride, J., Hutchinson, G., Craig, T., Morgan, K., Dazzan, P., Boydell, ]., Doody, G.
A., Jones, P. B., & Murray, R. M. (2008). Cumulative social disadvantage, ethnicity and first-
episode psychosis: A case-control study. Psychological Medicine, 38(12), 1701-1715. https://
doi.org/10.1017/S0033291708004534

Moustafa, A. A., Garami, J. K., Mahlberg, J., Golembieski, J., Keri, S., Misiak, B., & Frydecka, D.
(2016). Cognitive function in schizophrenia: Conflicting findings and future directions.
Reviews in the Neurosciences, 27(4), 435-448. https://doi.org/10.1515/revneuro-2015-0060

Newman, D. L., Moffitt, T. E., Caspi, A., & Silva, P. A. (1998). Comorbid mental disorders:
Implications for treatment and sample selection. Journal of Abnormal Psychology, 107(2),
305. https://doi.org/10.1037//0021-843x.107.2.305

Oestreich, L., Randeniya, R., & Garrido, M. (2019). Auditory prediction errors and auditory white
matter microstructure associated with psychotic-like experiences in healthy individuals. Brain
Structure and Function, 224(9), 3277-3289. https://doi.org/10.1007/s00429-019-01972-z

Pélffy, Z., Farkas, K., Csukly, G., Kéri, S., & Polner, B. (2021). Cross-modal auditory priors drive
the perception of bistable visual stimuli with reliable differences between individuals. Scientific
Reports, 11(1), 16943. https://doi.org/10.1038/s41598-021-96198-7


https://doi.org/10.3390/mps7040054
https://doi.org/10.1371/journal.pone.0123412
https://doi.org/10.1371/journal.pone.0123412
https://doi.org/10.1080/13546805.2017.1348289
https://doi.org/10.1016/s0272-7358(01)00103-9
https://doi.org/10.1016/s0272-7358(01)00103-9
https://doi.org/10.1177/10738584211017018
https://doi.org/10.1177/10738584211017018
https://doi.org/10.1503/jpn.220141
https://doi.org/10.1146/annurev-clinpsy-081219-093304
https://doi.org/10.1017/S0033291712001626
https://doi.org/10.1017/S0033291708004534
https://doi.org/10.1017/S0033291708004534
https://doi.org/10.1515/revneuro-2015-0060
https://doi.org/10.1037//0021-843x.107.2.305
https://doi.org/10.1007/s00429-019-01972-z
https://doi.org/10.1038/s41598-021-96198-7

COGNITIVE NEUROPSYCHIATRY e 379

Peralta, V., Cuesta, M. ], Giraldo, C., Cardenas, A., & Gonzalez, F. (2012). Categorical vs dimen-
sional classifications of psychotic disorders. Comprehensive Psychiatry, 53(1), 1118-1129.

Peters, E. R, Joseph, S. A., & Garety, P. A. (1999). Measurement of delusional ideation in the
normal population: Introducing the Peters et al. Delusions Inventory (PDI). Schizophrenia
Bulletin, 25(3), 553-576.

Potuzak, M., Ravichandran, C., Lewandowski, K. E., Ongiir, D., & Cohen, B. M. (2012).
Categorical vs dimensional classifications of psychotic disorders. Comprehensive Psychiatry,
53(8), 1118-1129. https://doi.org/10.1016/j.comppsych.2012.04.010

Randeniya, R., Oestreich, L. K., & Garrido, M. 1. (2018). Sensory prediction errors in the conti-
nuum of psychosis. Schizophrenia Research, 191, 109-122. https://doi.org/10.1016/j.schres.
2017.04.019

Ringwald, W. R,, Forbes, M. K., & Wright, A. G. (2021). Meta-analysis of structural evidence for
the hierarchical taxonomy of psychopathology (HiTOP) model. Psychological Medicine, 53(2),
1-14. https://doi.org/10.1017/50033291721001902

Smucny, J., Wylie, K. P., & Tregellas, J. R. (2014). Functional magnetic resonance imaging of
intrinsic brain networks for translational drug discovery. Trends in Pharmacological Sciences,
35(8), 397-403. https://doi.org/10.1016/j.tips.2014.05.001

Stain, H. J., Galletly, C. A., Clark, S., Wilson, J., Killen, E. A., Anthes, L., Campbell, L. E., Hanlon,
M.-C., & Harvey, C. (2012). Understanding the social costs of psychosis: The experience of
adults affected by psychosis identified within the second Australian national survey of psychosis.
Australian & New Zealand Journal of Psychiatry, 46(9), 879-889. https://doi.org/10.1177/
0004867412449060

Sterzer, P., Adams, R. A,, Fletcher, P., Frith, C., Lawrie, S. M., Muckli, L., Petrovic, P., Uhlhaas, P.,
Voss, M., & Corlett, P. R. (2018). The predictive coding account of psychosis. Biological
Psychiatry, 84(9), 634-643. https://doi.org/10.1016/j.biopsych.2018.05.015

Strauss, J. S. (1969). Hallucinations and delusions as points on continua function. Archives of
General Psychiatry, 21(5), 581-586. https://doi.org/10.1001/archpsyc.1969.01740230069010

Stuke, H., Stuke, H., Weilnhammer, V. A., & Schmack, K. (2017). Correction: Psychotic experi-
ences and overhasty inferences Are related to maladaptive learning. PLoS Computational
Biology, 13(1), €1005393. https://doi.org/10.1371/journal.pcbi.1005393

Taylor, J. A., Larsen, K. M, Dzafic, L., & Garrido, M. L. (2021). Predicting subclinical psychotic-like
experiences on a continuum using machine learning. Neurolmage, 241, 118329. https://doi.org/
10.1016/j.neuroimage.2021.118329

Vandierendonck, A. (2017). A comparison of methods to combine speed and accuracy measures of
performance: A rejoinder on the binning procedure. Behavior Research Methods, 49(2), 653-
673. https://doi.org/10.3758/513428-016-0721-5

Van Os, |, Linscott, R. J., Myin-Germeys, L., Delespaul, P., & Krabbendam, L. (2009). A systematic
review and meta-analysis of the psychosis continuum: Evidence for a psychosis proneness—per-
sistence-impairment model of psychotic disorder. Psychological Medicine, 39(2), 179-195.
https://doi.org/10.1017/S0033291708003814

Verdoux, H., & van Os, J. (2002). Psychotic symptoms in non-clinical populations and the conti-
nuum of psychosis. Schizophrenia Research, 54(1-2), 59-65. https://doi.org/10.1016/S0920-
9964(01)00352-8

Wilson, R. C., & Niv, Y. (2012). Inferring relevance in a changing world. Frontiers in Human
Neuroscience, 5, 189.

Wong, A., Baughman, F. D., Mullan, B. A., Heslop, K., Dauer, E., & Haywood, D. (2024). Can neu-
rocognitive performance account for dimensional paranoid ideation? Cognitive Neuropsychiatry,
1-14.

World Health Organization. (2022). ICD-11: International classification of diseases (11th
Revision). https://icd.who.int/


https://doi.org/10.1016/j.comppsych.2012.04.010
https://doi.org/10.1016/j.schres.2017.04.019
https://doi.org/10.1016/j.schres.2017.04.019
https://doi.org/10.1017/S0033291721001902
https://doi.org/10.1016/j.tips.2014.05.001
https://doi.org/10.1177/0004867412449060
https://doi.org/10.1177/0004867412449060
https://doi.org/10.1016/j.biopsych.2018.05.015
https://doi.org/10.1001/archpsyc.1969.01740230069010
https://doi.org/10.1371/journal.pcbi.1005393
https://doi.org/10.1016/j.neuroimage.2021.118329
https://doi.org/10.1016/j.neuroimage.2021.118329
https://doi.org/10.3758/s13428-016-0721-5
https://doi.org/10.1017/S0033291708003814
https://doi.org/10.1016/S0920-9964(01)00352-8
https://doi.org/10.1016/S0920-9964(01)00352-8
https://icd.who.int/

	Abstract
	Introduction
	Method
	Participants
	Measures
	Procedure
	Analyses

	Results
	Descriptive statistics
	Hypothesis one
	Hypothesis two

	Discussion
	Limitations and directions for future research

	Conclusion
	Compliance with ethical standards
	Disclosure statement
	Data availability
	ORCID
	References

