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The profile of unusual beliefs associated with metacognitive thinking and attributional 

styles 

 

Abstract:  Cognitive interpretations of daily events may differ in people from the general 

population who hold unusual beliefs.  It is also important to understand whether different 

belief profiles exist to appreciate which patterns of beliefs are less psychologically healthy. 

Cluster analysis was used to form unusual belief profiles in a general population sample (n = 

578; Mage: 22 years (SD: 6.980); 80 % female) across paranoid, paranormal and magical 

ideation beliefs and we assessed whether they differed in attribution style and metacognitive 

beliefs about worry.  Four clusters were formed: low on all measures (Low All); high on all 

measures (High All); comparably higher on paranormal beliefs (Paranormal Group); 

comparably higher on paranoid beliefs (Paranoid Group).  For total Metacognitions 

Questionnaire-30, the High All and High Paranoid clusters did not differ, both clusters scored 

higher than High Paranormal Group, who all scored higher than the Low All.  For 

attributional styles (Attributional Styles Questionnaire), lower scores on internal positive 

attribution were found for the High All and High Paranoid clusters compared to the Low All 

and High Paranormal clusters.  The High Paranormal cluster had higher scores than the High 

Paranoid cluster on self-serving bias.  Differences in attributional style appeared to be driven 

by mental health diagnosis.  Our results suggest different profiles of unusual beliefs are 

detectable in the general population that differ in their metacognitive beliefs and perceived 

causation of events in their environment.  Future studies investigating delusional proneness 

need to consider multiple unusual beliefs as well as assessing mood state and distress.  

Keywords: unusual beliefs; metacognitive thinking; attributional styles; psychosis continuum
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1. Introduction  1 

Cognitive theorists propose delusions arise through biased evaluative and reasoning 2 

processes used in an attempt to make sense of everyday experiences (Garety & Freeman, 3 

1999).  Delusions are strongly held beliefs which lie outside of social norms, do not vary in 4 

conviction when challenged, and are heavily influenced by socio-cultural experiences (Bell et 5 

al., 2006; Feyaerts et al., 2021).  They are a core symptom of schizophrenia spectrum 6 

disorders and other psychopathology including major depressive disorder (Arciniegas, 2015; 7 

Keller et al., 2007).  Importantly, delusional beliefs in patients with schizophrenia  have been 8 

associated with poor social and emotional functioning and heightened levels of distress 9 

(Freeman & Garety, 1999).  Given that the content of delusions often relates to one’s place 10 

within the social world (Dutta et al., 2007; Kiran & Chaudhury, 2009), it follows that 11 

misinterpretation of social interactions and events will affect daily functioning (Garety et al., 12 

2001; Morrison, 2001).  Therefore, it is important to increase understanding of the cognitive 13 

processes that underpin the formation and maintenance of delusions.  14 

 Exaggerated cognitive biases (here referred to as cognitive styles), commonly seen in 15 

patients with delusions, are defined as systematic tendencies to perceive and interpret 16 

information differently, or adopt alternative styles of thinking when processing certain 17 

information (Bell et al., 2006; Moritz & Woodward, 2007).  Metacognitive thinking and 18 

causal attribution biases are two major cognitive styles that have been suggested to underlie 19 

delusion formation and maintenance (Garety & Freeman, 2013).   20 

Metacognitions represent a broad, sweeping set of constructs that reflect thinking 21 

about thinking (Wells & Carter, 2001).  Cognitive processes including worry, threat 22 

monitoring, and self-regulatory processes that do not appropriately modify unhelpful self-23 

knowledge are thought to be influenced by metacognitive beliefs (Goldstone et al., 2013; 24 

Wells & Matthews, 1996).  Metacognition is commonly assessed using the Metacognitions 25 



UNUSUAL BELIEFS ASSOCIATED WITH COGNITIVE STYLES         3 
 

Questionnaire – short form (MCQ-30); which taps into metacognitive processes for worry 26 

including: cognitive self-confidence, positive beliefs about worry, cognitive self-27 

consciousness, negative beliefs about uncontrollability of thoughts and danger, and beliefs 28 

about the need to control thoughts (Wells & Cartwright-Hatton, 2004).  The MCQ-30 29 

captures maladaptive self-regulatory processes used to deal with increased thoughts about 30 

worry (see: Self-Regulatory Executive Functioning model) (Wells, 1995).  If metacognitive 31 

worry processes are used to self-regulate, non-confrontational situations are likely to be 32 

perceived as threatening, leading to greater distress and further use of worry to alleviate 33 

distress.  Patients with schizophrenia who have delusions tend to report worry as 34 

uncontrollable and dangerous (e.g. “my worrying could make me go mad”), the need to 35 

control thoughts (e.g. “If I cannot control my thoughts it means I am going crazy”), and low 36 

cognitive confidence (e.g. “I have little confidence in my memory for words and names”), in 37 

comparison to healthy controls (Austin et al., 2015; Startup et al., 2016; Valiente et al., 2012).  38 

Therefore people with delusions may engage in maladaptive self-regulation strategies (i.e. 39 

metacognitive worry) that serve to maintain delusions and exacerbate distress.   40 

Another cognitive process used to construct beliefs about the world is causal 41 

attribution.  Causal attribution bias is characterised by retrospective explanations for event 42 

causation related to attributing positive events to internal factors (i.e. “an event happened 43 

because of me”), and negative events to external factors (i.e. “an event happened because of 44 

something outside of me”), or a combination of both, known as self-serving bias (SSB) 45 

(Bentall et al., 1991; Bentall et al., 1994; Heider, 2013; Kinderman & Bentall, 1997).  In 46 

patients with schizophrenia, SSB is exaggerated in comparison to healthy controls, and, is 47 

particularly prevalent in those persons with paranoid delusions (Müller et al., 2021), possible 48 

protecting against low self-esteem (Bentall et al., 1994).  Thus, consistently held SSB may 49 

lead to distorted perceptions of the social world as a hostile environment, fostering delusional 50 
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ideation.  51 

It is clear cognitive styles have some role to play in the formation and maintenance of 52 

delusions.  Indeed, cognitive therapies that target these biases decrease the severity of 53 

delusions in patient samples (Gawęda, Krężołek, et al., 2015; Kumar et al., 2010; Mehl et al., 54 

2015).  Even so, examining cognitive styles in patients is complicated by the presence of 55 

comorbid symptoms associated with clinical disorder diagnoses.  This makes it difficult to 56 

tease apart the extent to which cognitive styles impact on delusion formation and 57 

maintenance outside of other symptoms.  In addition, to substantiate the predictive validity of 58 

cognitive styles for delusional beliefs, cognitive styles would need to be present prior to a 59 

diagnosis of clinical delusion.  To account for these issues, there is promise in assessing 60 

cognitive styles in non-patients who hold beliefs that resemble delusions.  61 

A psychosis continuum hypothesis is based on the assumption that delusion-like 62 

characteristics present in the general population and reflect a vulnerability to clinical 63 

delusions (McGrath et al., 2015; Van Os et al., 2009).  Unusual beliefs are those beliefs that 64 

resemble delusions in nature but are held by people without a diagnosis of a clinical disorder 65 

(Scott et al., 2006).  Like delusions, unusual beliefs sit outside social norms, are held with 66 

strong conviction despite existence of contrary evidence, and are often associated with 67 

feelings of distress (Varghese et al., 2011).  A core assumption of the psychosis continuum 68 

hypothesis is that people who hold unusual beliefs, are also likely to hold cognitive biases 69 

similar to persons with delusions, placing them at a higher risk of experiencing clinical 70 

delusions (Van Os et al., 2009).  If unusual beliefs are held inflexibly, regardless of their 71 

content, they have the potential to be unhelpful.  However, there remains a lack of consensus 72 

around the existence and nature of a psychosis continuum in relation to unusual beliefs 73 

(Lawrie et al., 2010; Linscott & Van Os, 2013).  If the continuum theory holds, cognitive 74 

styles seen in patients with delusions should also be present in a similar, albeit attenuated 75 
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form, in psychologically healthy people who endorse unusual beliefs.   76 

Self-report questionnaires are used to capture unusual belief themes including 77 

paranoid thinking (Green et al., 2008), paranormal beliefs (Tobacyk & Milford, 1983), and 78 

magical ideation (Eckblad & Chapman, 1983).  A broad unusual beliefs construct is 79 

considered multidimensional to comprise separable unusual beliefs such as suspiciousness, 80 

paranoia, magical ideation and paranormal beliefs.  For example, Green et al.’s Paranoid 81 

Thoughts Scale (Green et al., 2008) measures paranoia for social reference (personally 82 

internalised communications or observations that may not be objectively related to the self), 83 

and persecutory thinking (the belief that harm is occurring or will occur to them and that the 84 

persecutor intends to cause harm).  In contrast, the 26-item Revised Paranormal Belief Scale 85 

(Tobacyk, 2004) captures belief in the paranormal that, if genuine would violate basic 86 

limiting principles of science (for example, believing that a mental event can directly affect a 87 

physical event).  Finally, the Magical Ideation Scale (MIS) assesses magical ideation, defined 88 

as those “beliefs and reported experiences in forms of causation that by conventional 89 

standards are invalid” (Eckblad & Chapman, 1983, p. 215).  While magical ideation is 90 

considered a measure of schizotypy as defined by Meehl (1964), it captures only one 91 

components of the several which comprise schizotypy more broadly.  Indeed, Hergovich et 92 

al. (2008) were not able to subsume the MIS under the Schizotypal Personality Questionnaire 93 

(SPQ) (Raine, 1991), nor the 26-item revised paranormal beliefs scale (Tobacyk, 2004) in an 94 

adolescent sample.  Magical ideation, unlike paranormal beliefs, tend to be self referential, 95 

used to provide context and meaning for self experiences.  While paranormal beliefs refer to 96 

the existence of possible experiences and abilities without the responder necesarily having 97 

personal experience of the phenomena.  Despite the high correlation between scales for 98 

magical ideation and paranormal beliefs they are not interchangeable (Day & Peters, 1999; 99 

Thalbourne, 1984; Thalbourne, 1994; Thalbourne & French, 1995).  The accumulating 100 
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evidence suggests that despite any content similarity, magical ideation, paranormal beliefs, 101 

and paranoid thoughts are justifiably considered separate constructs and worthy of 102 

consideration within one study.   103 

 The relationship between metacognitive styles and unusual beliefs has been 104 

investigated in community samples.  Negative beliefs surrounding threat or lack of control 105 

have been associated with persecutory and suspicious ideas, paranormal beliefs, and delusion 106 

proneness in general, even when accounting for hallucination proneness (Brett et al., 2009; 107 

Bright et al., 2018; Goldstone et al., 2013; Larøi & Van Der Linden, 2005).  Cognitive 108 

confidence and uncontrollability were reported to be associated with paranormal beliefs, but 109 

this was for females only (Irwin, 2012); while some studies report no association between 110 

metacognitive biases and unusual beliefs in non-clinical samples (Brett et al., 2009; Bright et 111 

al., 2018; Goldstone et al., 2013; Larøi & Van Der Linden, 2005).  Mixed findings 112 

concerning metacognitive thinking in people who hold unusual beliefs suggests it is worthy 113 

of additional consideration. 114 

Different types of attributional bias have also been investigated in psychologically 115 

healthy people who hold unusual beliefs.  Externalisation of negative events, the 116 

internalisation of positive events and SSB has been associated with unusual beliefs in some 117 

studies (Gawęda, Prochwicz, et al., 2015; So et al., 2015) but not in others (Janssen et al., 118 

2006; Martin & Penn, 2001; McKay et al., 2005).  The variation of findings could be related 119 

to measurement differences (Mehl et al., 2014), or it may be that attributional biases only 120 

manifest when delusions are of a clinical nature (Martin & Penn, 2001; McKay et al., 2005). 121 

Failing to find consistent relationships between cognitive styles and healthy people holding 122 

unusual beliefs questions whether a continuum model of delusions exists.   However, past 123 

studies focusing on a single belief do not account for the likelihood that people can hold 124 

multiple unusual beliefs at a time (Kiran & Chaudhury, 2009).  This precludes the possibility 125 
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that particular belief profiles, that is the expression of multiple unusual beliefs, could be 126 

associated with different cognitive styles. 127 

 Cluster analysis provides an opportunity to consider an individual’s pattern of beliefs 128 

across multiple measures to reveal participant groups or clusters characterised by belief 129 

profiles (Barrantes-Vidal et al., 2003).  This is in contrast to data reduction techniques that 130 

address inter-relationships between items or measures and thus are ill-equipped to explain 131 

how participants group.  K-means clustering partitions (n) cases into pre-specified clusters (k) 132 

through maximising between cluster difference and minimising within-cluster variance on 133 

pre-specified variables (Hartigan, 1975).  This includes an iterative process that allows cases 134 

to be reclassified into another cluster after the initial iteration if it provides a better fit 135 

(Kaufman & Rousseeuw, 2009).  So far, cluster analysis has been used to characterise 136 

samples on psychosis proneness more broadly (Barrantes-Vidal et al., 2003; Suhr & 137 

Spitznagel, 2001a, 2001b).  These papers have consistently yielded four cluster models 138 

characterised by higher scores across all measures, lower scores across all measures 139 

(consistent with expectation from a general population sample), positive and negative 140 

schizotypy.  However, no study to date has used a cluster analysis technique to assess an 141 

individual’s patterns of responses across multiple unusual belief measures.  142 

 In summary, the psychosis continuum model holds that psychologically healthy 143 

people with unusual beliefs should have similar patterns of cognitive styles held by patients 144 

with delusions.  One way of evaluating the adequacy of the continuum model is to assess 145 

whether there are relationships between cognitive styles and unusual beliefs in healthy 146 

people.  Therefore, the aim of this study was to assess cognitive styles of thinking and 147 

holding multiple unusual beliefs concurrently in a male and female general population 148 

sample.  Grouping together different unusual beliefs, rather than investigating only a single 149 

unusual belief, may more-closely reflect what occurs for people in the real world, increasing 150 
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the ecological validity of findings.  In doing so, this study will demonstrate how endorsing 151 

more than one set of unusual beliefs characterises cognitive styles implicated in the formation 152 

of unusual beliefs.  We hypothesise that four meaningful groupings of unusual belief profiles 153 

will emerge using k-means clustering.  We also hypothesise that participants with higher 154 

endorsement of unusual beliefs will show greater maladaptive cognitive styles. Specifically, 155 

clusters with higher endorsement of unusual beliefs compared to those with lower levels of 156 

beliefs will have higher maladaptive metacognitive styles.  Finally, persons who endorse 157 

unusual beliefs will have external attributional biases for negative events, internalisation of 158 

positive events, and an exaggerated self-serving bias in comparison to those with lower 159 

endorsement of unusual beliefs.  160 

 161 

2. Methods 162 

Participants 163 

 Participants were 578 (average age: 22 years (SD: 6.980); 80 % female) 164 

undergraduate students and general community people from in and around the University of 165 

Wollongong, Australia (UoW), recruited though research participation and via word of 166 

mouth.  There were 153 cases (26.5%) of persons currently diagnosed with a mental health 167 

disorder that primarily comprised of anxiety disorders (33%), and comorbid anxiety and 168 

depression (30%).  The remaining 40% consisted of disorders of behaviour, eating, 169 

development, personality, mood, post traumatic stress, and depression.  All UoW participants 170 

received university course credit for participation.  There were 195 cases of reported mental 171 

health help seeking within the 6 months prior to study participation.  No reimbursement was 172 

offered for non-UoW participants.  173 

 174 
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Materials 175 

Demographics 176 

A demographics questionnaire was created to best capture potentially confounding 177 

variables, including age, gender, history of mental health diagnosis, and mental health help 178 

seeking within the past 6 months. 179 

 180 

Cognitive style measures  181 

Metacognition 182 

 Metacognition was measured using the Metacognitions Questionnaire – Short Form 183 

(MCQ-30) (Wells & Cartwright-Hatton, 2004).  This scale assesses maladaptive 184 

metacognitive beliefs related to worry processes and cognitive monitoring strategies.  Higher 185 

scores on this questionnaire indicate a vulnerability to heightened distress associated with 186 

thoughts.  The MCQ-30 has five-factor structure which includes cognitive self-confidence 187 

(CSC), positive beliefs about worry (POS), cognitive self-consciousness (CC), negative 188 

beliefs about uncontrollability of thoughts and danger (NEG), and beliefs about the need to 189 

control thoughts (NC).  Participants respond on a four-point Likert scale from 1 “do not 190 

agree” to 4 “agree very much”, indicating the degree to which the item applied to themselves.  191 

The MCQ-30 has shown good internal consistency, convergent validity, test-retest reliability 192 

and cross-cultural reliability (Ramos-Cejudo et al., 2013; Wells & Cartwright-Hatton, 2004; 193 

Zhang et al., 2020).  Internal consistency in the current sample was excellent, with a 194 

Chronbach’s alpha of .917. 195 

Causal attribution  196 
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 The  Attributional Styles Questionnaire (Peterson et al., 1982) assesses responses to 197 

12 hypothetical situations (six positive, six negative) that tap into individual differences in the 198 

use of the following attributional dimensions: internal versus external; stable versus unstable; 199 

and global versus specific causes of events.  Participants are asked to write down one major 200 

cause they would attribute to the occurrence of the specified event. They are then required to 201 

answer on a 7-point Likert scale whether the situation occurred from 1 “totally due to other 202 

people or circumstances”, to 7 “totally due to me”; whether the cause 1 “will never be present 203 

again” or  7 “will always be present”; and whether the cause is something that 1 “influences 204 

just this particular situation”  or 7 “influences all situations”.  Higher scores indicate 205 

internalisation of events, while lower scores indicate externalisation of events.  Items 206 

pertaining to globality and stability of events have been collected but are not reported here 207 

due to limited relevance to psychosis proneness research (Jolley et al., 2006). Self-serving 208 

bias was calculated as the negative mean minus the positive mean for internal versus external 209 

causes of events.  A larger difference indicates greater self-serving bias.  There have been 210 

reported issues with internal consistency (Kinderman & Bentall, 1997); however, 211 

Chronbach’s alpha within the current sample was adequate at .763.  212 

 213 

Unusual beliefs measures 214 

Magical ideation  215 

 The 30-item Magical Ideation Scale (MIS) (Eckblad & Chapman, 1983) captures 216 

magical thinking defined as belief in unconventional causal explanations for events.  Binary 217 

responses of 1 “true” or 0 “false” are used to indicate endorsement of each item.  The MIS 218 

has good internal consistency, test re-test reliability and cross-cultural validity (Atbaşoğlu et 219 
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al., 2003; Barnes & Nelson, 1994; Fonseca Pedrero et al., 2009).  A Chronbach’s alpha of 220 

.848 shows good internal consistency in this sample.  221 

 222 

Paranormal beliefs  223 

 The 26-item Revised Paranormal Beliefs Scale (RPBS)  (Tobacyk, 2004) was used to 224 

assess belief in religiosity and the paranormal.  Subscale dimensions of traditional religious 225 

beliefs, psi, witchcraft, superstition, spiritualism, extraordinary life forms, and pre-cognition 226 

are responded to on a 7-point Likert scale from 1 “strongly disagree” to 7 “strongly agree” 227 

where higher scores indicate endorsement of the subscale. The RPBS shows good 228 

psychometric integrity (Drinkwater et al., 2017) and excellent internal consistency in the 229 

current sample (Chronbach’s alpha = .921).  230 

 231 

Paranoid thoughts  232 

 Green et al. (2008)’s Paranoid Thoughts Scale (GPTS) provides a valid and reliable 233 

assessment of paranoid thought divided into two 16-item subscales representing ideas of 234 

social reference and persecution. Items of each subscale are responded to using a 5-point 235 

Likert format from 1 “not at all” to 5 “totally agree”, where higher scores reflect endorsement 236 

of each item within the subscale.  A Chronbach’s alpha of .960 indicates excellent internal 237 

consistency in this sample. 238 

 239 

Procedure  240 

Participants completed all questionnaires online using the survey platform Survey 241 

Monkey (http://surveymonkey.com).  Data was collected over a five-month period from 242 

http://surveymonkey.com/
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October 2018 to March 2019.  This study was approved by the University of Wollongong 243 

Social Science and Humanities Human Research Ethics Committee (ethics number: 244 

2018/431) and informed consent was provided by all participants.  245 

 246 

Data analysis  247 

We ran a k-means cluster analysis using total scores on MIS, RPBS and GPTS as 248 

participant grouping variables. The appropriate number of clusters was specified according to 249 

where a balance was drawn between minimal within-cluster variance and maximised 250 

between-cluster difference after limited iterations (less than 15) (Kaufman & Rousseeuw, 251 

2009). A one-way multivariate analysis of variance (MANOVA) with the clusters as the 252 

independent variable and unusual beliefs scores as the dependent variables was used to assess 253 

the appropriateness of the cluster solution.  One-way ANOVAs were used to ensure that 254 

clusters differed on the basis of their presentation of unusual beliefs.  We compared cluster 255 

profiles on demographic variables including age, sex, status of current mental health 256 

diagnosis, and whether mental health help had been sought in the past 6 months, using the 257 

Pearson χ2 test for categorical variables, and ANOVAs for continuous dependent variables 258 

where appropriate.  A multivariate ANOVA was performed to test for an effect of MCQ-30 259 

on cluster profiles, taking into account the effect of mental health diagnosis (MCQ-30 (5) x 260 

Cluster (4) x Mental Health Diagnosis (2)).  A second multivariate ANOVA was performed 261 

to test for an effect of ASQ on cluster profiles, taking into account the effect of mental health 262 

diagnosis (ASQ (3) x Cluster (4) x Mental Health Diagnosis (2)).  Bonferroni corrections 263 

were applied to all post-hoc analyses. 264 

 265 

3. Results 266 
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Cluster analysis and cluster profiles 267 

A k-means cluster analysis was performed using three, four, five, and six cluster 268 

solutions, to identify data driven groupings of participants based on their scores on MIS, 269 

RPBS, and GPTS.  Here, the best solution was provided by the use of four-clusters because it 270 

yielded optimal balance between within-cluster homogeneity and between-cluster 271 

heterogeneity after 8-iterations, showed less iterations-to-convergence than three, five, and 272 

six cluster solutions, and limited non-significant difference between clusters across each 273 

unusual belief dimension on belief presentation after controlling for Bonferroni multiple 274 

comparisons (Table 1).  Three clusters also showed an adequate solution, particularly as all 275 

clusters differed significantly across each unusual belief dimension on belief presentation.  276 

However, the three-cluster solution required more iterations to convergence and had lower 277 

effect sizes on all unusual belief measures in comparison to a four-cluster solution.  278 

Therefore, in line with previous literature (Barrantes-Vidal et al., 2003; Suhr & Spitznagel, 279 

2001a, 2001b) a four-cluster solution was chosen to demonstrate how groupings of unusual 280 

beliefs are related to cognitive styles implicated in the formation and maintenance of unusual 281 

beliefs.  For f-values see Table 1. 282 

[Insert Table 1] 283 

A discriminative index for clusters was created by running a MANOVA, with the 284 

clusters as the independent variable and unusual beliefs scores as the dependent variable 285 

(Barrantes-Vidal et al., 2003).  A significant Wilks’ Lambada demonstrated that only 20% of 286 

the total variability was left unexplained (Λ = .199, p = <.001), indicating that a four factor 287 

cluster solution was appropriate for the sample.  Each group’s profile of means and standard 288 

deviations are presented in Figure 1.    289 

[Insert Figure 1] 290 
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Cluster 1 contained 267 subjects who had low scores on paranoid, paranormal beliefs 291 

and magical ideation, subsequently labelled the ‘Low All’ group.  Cluster 2 consisted of 60 292 

people who had higher scores on measures of paranoid beliefs, with a slightly higher 293 

predominance of paranormal beliefs and magical ideation scores compared to all other 294 

clusters; therefore Cluster 2 was labelled the ‘High All’ group.  Cluster 3 represented 147 295 

persons who had a higher-than-average score on paranormal beliefs, a moderate score on 296 

paranoid beliefs that was higher than the ‘Low All’ cluster but lower than Cluster 4, and a 297 

below average score on magical ideation and so was named ‘Paranormal Group’.  Finally, 298 

Cluster 4 comprised 85 people with higher paranoia belief scores than all other clusters, 299 

Paranormal Belief scores lower than Cluster 3, but higher than Cluster 1, and below average 300 

magical ideation scores and was so called ‘Paranoid Group’.  For the remainder of the paper, 301 

each cluster will be interchangeably referred to as both a “Group” and “Cluster.”  302 

 303 

Demographic differences between clusters 304 

Demographic characteristics of the four clusters and statistical results for overall 305 

group differences are displayed in Table 2, while details of subgroup analyses are described 306 

below.  307 

[Insert Table 2] 308 

People with a current mental health diagnosis were more likely to be in the Paranoid 309 

Cluster compared to Low All (χ2 [1] = 15.173, p = .001) and Paranormal Cluster (χ2 [1] = 310 

7.184, p = .007).  Reports of mental health help seeking within the past 6 months were 311 

equally as likely to have come from the High All as the Paranoid Group, and both of those 312 

clusters were more likely to seek mental health help than those in the Low All Cluster (High 313 

All: χ2 [1] = 4.246, p = .039; Paranoid Group: χ2 [1] = 5.464, p = .019).  While there was an 314 
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overall main effect for age, post-hoc comparisons between the clusters were not significant. 315 

The Low All cluster had the highest average age while Paranoid Group had the youngest age; 316 

however, this was only a difference of 1.94 years. There were no significant differences in the 317 

distribution of gender across the clusters after controlling for multiple comparisons.  318 

 319 

Main effect and interaction of cognitive measures and mental health diagnosis on cluster 320 

profiles.  321 

Table 3 and Table 4 represent estimated marginal means at p = .05 significance for 322 

main effect and interactions, respectively.  Since the difference in age between the clusters 323 

was marginal this was not included as a covariate in the analysis.  Since previous research has 324 

suggested that mental health status is significant for cognitive biases, and there were 325 

differences in the distribution of those with a mental health disorder status, this was placed as 326 

an independent variable in the subsequent analysis. Help seeking for mental health symptoms 327 

in the past 6 months was also distirubuted differently across our clusters.  However, this is a 328 

more ambiguous question and was therefore used as a covariate in subsequent analysis.   329 

[Insert Table 3] 330 

Main effects of cluster profile and mental health diagnosis on metacognitive beliefs   331 

There was a significant main effect of cluster profile on all MCQ-30 subscales (POS: 332 

F = 26.088 [3, 569], p = < .001, ηp
2 = .121; NEG: F = 23.952 [3, 569], p = < .001, ηp

2 = .121; 333 

CC: F = 20.020 [3, 569], p = < .001, ηp
2 = .095; NC: F = 24.386 [3, 569], p = < .001, ηp

2 = 334 

.114; CSC: F = 24.810 [3, 569], p = < .001, ηp
2 = .116).  Post-hoc analyses showed the High 335 

All and Paranoid Group had higher scores than the Low All and Paranormal Group across all 336 
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MCQ-30 subscales at p = < .001.  However the High All and Paranoid Group did not differ 337 

from one another. 338 

There was a significant main effect of mental health diagnosis on the POS (F = 339 

10.569 [3, 569], p = < .001, ηp
2 = .018), NEG (F = 9.394 [3, 569], p = < .001, ηp

2 = .018), and 340 

CSC (F = 10.203 [3, 569], p = < .001, ηp
2 = .018) MCQ-30 subscales.  Post-hoc analyses 341 

showed current mental health diagnosis was associated with higher scores across the POS, 342 

NEG, and CSC MCQ-30 subscales at compared to those with no mental health diagnosis.   343 

 The inclusion of mental health help seeking within the past 6 months as a covariate in 344 

the MANOVA model was non-significant. 345 

[Insert Table 4] 346 

Cluster x Mental health diagnosis for metacognitive beliefs 347 

 The interaction between cluster and mental health diagnosis was non-significant 348 

across all MCQ-30 clusters.  349 

   350 

Main effect of cluster profile and mental health diagnosis on causal attributional style   351 

We observed a main effect of cluster profile on positive internalisation (F = 4.929 [3, 352 

569], p = .002, ηp
2 = .025) and self-serving bias (F = 3.702 [3, 569], p = .012, ηp

2 = .019). The 353 

main effect of cluster profile on internalisation of negative events was non-significant.  Post-354 

hoc analyses show the Low All group were more likely to internalise the cause of positive 355 

events in comparison to the High All (p = .014) and Paranoid Group (p = .028).  The 356 

Paranoid Group had a diminished self-serving bias in comparison to the Paranormal Group (p 357 

= .022).  358 
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The main effect of all mental health diagnosis on ASQ subscales was significant 359 

(negative internalisation: F = 19.354 [3, 569], p = < .001, ηp
2 = .019; positive internalisation: 360 

F = 6.541 [3, 569], p = .011, ηp
2 = .011; self-serving bias: F = 15.847 [3, 569], p = <.001, ηp

2 361 

= .027).  Post-hoc analyses demonstrated that greater internalisation of negative events (p 362 

<.001), greater externalisation of positive events (p = .011), and a diminished self-serving 363 

bias (p <.001) was present in persons with a mental health diagnosis compared to those with 364 

no diagnosis. 365 

Inclusion of mental health help seeking over the past 6 months as a covariate in the 366 

MANOVA model was non-significant. 367 

 368 

Cluster x Mental health diagnosis for attributional style. 369 

The interaction between mental health diagnosis and cluster on ASQ subscales was 370 

non-significant. 371 

 372 

Exploratory Analyses  373 

Effect of current mental health diagnosis between clusters across cognitive styles 374 

Due to the significant main effect of mental health diagnosis, two subsequent 375 

MANOVA’s (IV: Cluster; DV: Cognitive style subscales) split-file by mental health 376 

diagnosis were conducted to assess the effect of self-reported diagnosis and non-diagnosis 377 

within the sample.  All reported means are estimated marginal means and their standard 378 

errors. 379 

 380 
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Effect of mental health diagnosis between clusters on metacognitive beliefs 381 

There was a significant main effect of cluster across all MCQ-30 subscales in the non-382 

diagnosed group (POS: M = 14.778, SE = .193, F = 30.474 [3, 421], p = < .001, ηp
2 = .178; 383 

NEG: M = 13.631, SE = .180, F = 26.444 [3, 421], p = < .001, ηp
2 = .159; CC: M = 14.142, 384 

SE = .207, F = 19.798 [3, 421], p = < .001, ηp
2 = .124; NC: M = 12.402, SE = .169, F = 385 

26.453 [3, 421], p = < .001, ηp
2 = .159; CSC: M = 13.048, SE = .197, F = 27.863 [3, 421], p = 386 

< .001, ηp
2 = .166), and the diagnosed group (POS: M = 16.138, SE = .299 F = 6.986 [3, 149], 387 

p = < .001, ηp
2 = .123; NEG: M = 14.848, SE = .284, F = 6.120 [3, 149], p = < .001, ηp

2 = 388 

.110; CC: M = 15.199, SE = .305, F = 6.959 [3, 149], p = < .001, ηp
2 = .123; NC: M = 12.901, 389 

SE = .297, F = 6.691 [3, 149], p = < .001, ηp
2 = .119; CSC: M = 14.606, SE = .330, F = 7.005 390 

[3, 149], p = < .001, ηp
2 = .124).   391 

Bonferroni-corrected post-hoc comparisons showed that for those without a mental 392 

health diagnosis, the High All and Paranoid Group had higher scores across all MCQ-30 393 

subscales compared with the Low All and Paranormal Group (NEG: Paranormal Group < 394 

High All, p = .002; CC: Paranormal Group < High All: p = .002, Paranormal Group < 395 

Paranoid Group: p = .003; CSC: Paranormal Group < High All: p = .002). The Paranormal 396 

Group scored higher than the Low All group across all MCQ-30 subscales (POS: p = .003; 397 

NEG: p = .007; CC: p = .035; NC: p = .033; CSC: p = .004). All groups differed at p < .001 398 

unless otherwise stated.  399 

For those with a reported mental health diagnosis, the High All and Paranoid Group 400 

scored higher than the Low All (High All: p = .022; Paranoid Group: p = .008) and 401 

Paranormal Group (High All: p = <.001; Paranoid Group: p = .004) on the POS subscale. The 402 

High All (p = .036) and Paranoid Group (p = .001) had higher NEG scores than the Low All 403 

group.  The High All (p = .042) and Paranoid Group (p = .003) scored higher than the 404 
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Paranormal Group, and the Paranoia Group (p = .002) scored higher than the Low All group 405 

on CC.  The Paranoid Group had higher scores than the Low All (p = <.001) and Paranormal 406 

Group (p = .004) on the NC subscale. Finally, the High All (p = .030) and Paranoia Group (p 407 

= .011) scored higher than the Low All and Paranormal Group (High All: p = .009; Paranoia 408 

Group: p = .003) on CSC. 409 

 410 

Effect of current mental health diagnosis between clusters on attributional styles  411 

The main effect of cluster on all ASQ subscales was non-significant for people who 412 

did not report a mental health diagnosis.   413 

For people who did report a diagnosis, the main effect of cluster on positive 414 

internalisation (M = 4.761, SE =  .083, F = 3.026 [3, 149], p = .031, ηp
2 = .057) and SSB (M 415 

=.025, SE =  .130, F = 2.805 [3, 149], p = .042, ηp
2 = .053) of ASQ was significant, but not 416 

negative internalisation.  No cluster differences were seen across positive internalisation and 417 

SSB for those with a reported mental health diagnosis after performing Bonferroni-correct 418 

post-hoc comparisons.   419 

 420 

 421 

4. Discussion 422 

The aims of this paper were two-fold: to understand how unusual beliefs co-occur in a 423 

general population sample; and to discern whether distinctive profiles of beliefs would differ 424 

on cognitive styles.  Magical ideation, paranormal beliefs and paranoid thoughts were 425 

selected as the to-be-grouped unusual beliefs due to their commonality in general population 426 

samples (Bell & O’Driscoll, 2018; Tobacyk & Wilkinson, 1990).  Metacognitive beliefs and 427 
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attributional styles were chosen as outcome measures in this paper as they represent cognitive 428 

styles commonly experienced by patients with delusions (So et al., 2015; Startup et al., 2016).  429 

We surmised that finding differences between unusual belief profiles on cognitive styles 430 

would provide evidence that biases co-occur with unusual beliefs prior to receiving a clinical 431 

diagnosis of delusions. 432 

 We hypothesised that magical ideation, paranormal beliefs, and paranoid thoughts 433 

would form four meaningful participant groups.  K-means clustering produced four groups 434 

that best fit the data, in line with our hypothesis and previous schizotypy research (Barrantes-435 

Vidal et al., 2003; Suhr & Spitznagel, 2001a, 2001b): 1. Low on all beliefs (Low All); 2. 436 

High on all beliefs (High All); 3. High on paranormal beliefs in comparison to all other 437 

beliefs (Paranormal Group); and, 4. High on paranoid beliefs compared to all other beliefs 438 

(Paranoid Group). Age and gender did not differ significantly between clusters.   Mental 439 

health help seeking within the past six months was equally as likely to occur in the High All 440 

as the Paranormal clusters, and more common in these groups than the Low All cluster; a 441 

pattern reflected in a recent meta-analysis (Bhavsar et al., 2018).  Expressing high levels of 442 

unusual beliefs or experiencing paranoid beliefs appears to make it likely that help will be 443 

sought for mental health difficulties.  It suggests that these profiles of unusual beliefs are 444 

accompanied with a sufficient magnitude of distress that people seek help (Beattie et al., 445 

2021; Byrne et al., 2015; Muñoz‐Negro et al., 2019; Thalbourne & Delin, 1994; Thalbourne 446 

& French, 1995; Varghese et al., 2011).  On the other hand, the Low All cluster appears to 447 

reflect a healthy community sample in this study. Supporting these ideas, participants in the 448 

Paranormal Group reported mental ill health to a lesser degree than the High All and 449 

Paranoid clusters. Therefore, paranormal beliefs, at least in our sample, appeared to be more 450 

psychologically adaptive than paranoid beliefs. Unusual belief experience is largely 451 

embedded in socio-cultural contexts, influencing an individual’s perception of the world, 452 
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their own thoughts, and the intensity of their beliefs (Dutta et al., 2007).  This is supported by 453 

previous research which suggest that the increasingly cultural acceptability of paranormal 454 

beliefs provides a positive context for those who hold them  (Castro et al., 2014; Cella et al., 455 

2012; Drinkwater et al., 2017).  For example, a 2013 Australian opinion poll showed 88% of 456 

surveyed people believed that paranormal phenomena exist, 70% of people claimed they had 457 

personal experience with anomalous phenomena, 50% believed in spirits and ghosts, while 458 

40% believe in UFO’s and aliens (Angel, 2014).  This implies that at least for general 459 

population samples, paranormal beliefs may not be considered as ‘unusual’ as originally 460 

claimed.  However, this requires further investigation.  461 

No distinctive profile was shown for magical beliefs.  This was a curious finding 462 

considering that magical ideation has been demonstrated as a strong indicator of delusion 463 

proneness (Chan et al., 2015).  Paranormal beliefs could be more related to belief conviction 464 

(Irwin, 2012) and paranoid beliefs associated with stronger affect (Freeman et al., 2011), 465 

which could partially explain the distinct profile of paranoia and paranormal beliefs but not 466 

magical ideation.  However, it could also be that magical ideation may be moderating the 467 

expression of other unusual beliefs. On one hand, magical ideation could potentially interact 468 

with distress to produce paranoia. Alternatively, magical beliefs may provide a framework for 469 

one to make sense of anomalous experiences, which may dull potential distress associated 470 

with unusual beliefs (Bell et al., 2007).  It would be interesting for future studies to examine 471 

whether magical ideation may act as a moderating variable for the experience of other 472 

unusual beliefs and distress. As discussed in the introduction, magical ideation may also be 473 

related to paranoid and paranormal beliefs from a psychometric perspective, in overlapping 474 

items, as well as conceptually. Whether magical ideation provides the self referential content 475 

for other beliefs, or moderates their presentation, further research needs to consider whether 476 

magical ideation does have a distinct profile in the general population. While we included 477 
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mental health help seeking and diagnosis as a proxy for distress, future studies need to 478 

include a self report measure of current psychological distress or affect to assist in 479 

understanding magical ideations role in paranoia.  480 

We hypothesised that people with stronger unusual beliefs would show maladaptive 481 

metacognitive styles. Our findings broadly appeared to be consistent with this hypothesis.  In 482 

line with previous research, people who reported a mental health diagnosis had stronger 483 

positive beliefs about worry, negative beliefs about uncontrollability and danger of thoughts, 484 

and heightened awareness of their thinking (Cartwright-Hatton & Wells, 1997; Papageorgiou 485 

& Wells, 2003).  For the effect of cluster on metacognition, the High All and High Paranoid 486 

Clusters had more maladaptive metacognitions when compared with people in the Low All 487 

and High Paranormal clusters.  The High All and High Paranoid Cluster did not differ on 488 

their metacognitive beliefs, nor did the Low All and Paranormal Cluster, suggesting that 489 

paranoid beliefs are associated with maladaptive processing around worry in a similar fashion 490 

to holding a broad spectrum of unusual beliefs.  The findings for paranoia are consistent with 491 

prior clinical samples, providing further evidence that distress and mental ill health are more 492 

prevelant in people who experience greater paranoia.  493 

Maladaptive metacognitive beliefs could bias people to perceive threat under 494 

ambiguous conditions (Wells & Matthews, 1996). Threat sensitivity is increased in people 495 

with emotional disorders, those who are exclusively paranoid, as well as those who have both 496 

magical and paranoid thinking (Freeman, 2007; Karcher & Shean, 2012).  Less harmful 497 

metacognitive styles were shown in people who predominantly hold paranormal beliefs 498 

(Paranormal Group), which suggests that they are less psychologically harmful 499 

metacognitively than heightened paranoia or the endorsement of multiple unusual beliefs 500 

(Schofield & Claridge, 2007).  Paranormal beliefs may not intrude in the perception of 501 

everyday life ambiguous experiences in the same manner as paranoid beliefs.  Rather 502 
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paranormal beliefs could operate in a similar manner to magical beliefs in providing 503 

explanations for occurrences which are abstract, uncontrollable and unseen (Subbotsky, 504 

2010).  Future research needs to consider the degree to which explanations of ambiguous 505 

circumstances are associated with different beliefs and the threshold for threat perception 506 

under such conditions.    507 

 We hypothesised that people with stronger unusual beliefs would show internal 508 

attribution biases for positive events, external attribution bias for negative events, and an 509 

exaggerated self-serving bias in comparison to non-believers.  The High All and Paranoid 510 

cluster were more likely to externalise the cause of positive events in comparison to the Low 511 

All cluster, who were more likely to attribute the cause of positive events to themselves.  A 512 

more pronounced self-serving bias was shown for persons in the Paranormal Cluster 513 

compared to the Paranoid Cluster.  People who reported a mental health diagnosis were more 514 

likely to internalise negative events, externalise positive events, and show a diminished self-515 

serving bias, which is consistent with depressive attributional styles (Anderson et al., 1994; 516 

Peterson & Seligman, 1984).  While the effect of cluster on ASQ was not dependent on 517 

mental health diagnosis, our exploratory analyses revealed that the effect of clusters on 518 

attributional styles were only prevelant for those people with a mental health diagnosis.  It 519 

appears as though clinically significant psychopathology in conjunction with holding unusual 520 

beliefs may be driving the attributional style differences in our sample.   521 

 We expected that people with stronger unusual beliefs, particularly paranoia, would 522 

show an exaggerated self-serving bias and externalisation of negative events bias (Bentall et 523 

al., 2009; Chadwick et al., 2005; Gawęda, Prochwicz, et al., 2015; So et al., 2015).  Our 524 

results did not support this: reduced self-serving bias and internalisation of negative events 525 

were largely present in those people who hold multiple unusual beliefs concurrently, and 526 
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stronger paranoid beliefs. Rather, persons with more paranormal beliefs held self-serving bias 527 

and internalisation of positive events similar to non-believers, reflecting attributional styles 528 

present in general population samples (Campbell & Sedikides, 1999; Mezulis et al., 2004).  529 

Attributing negative events to self and positive events to others in the High All and Paranoid  530 

Clusters appear to represent more depressive attributional styles (Humphreys & 531 

Barrowclough, 2006).  This is supported by our findings for people who reported a mental 532 

health diagnosis in our sample, where forty percent of these people reported either 533 

depression, or comorbid anxiety and depressive disorders.  Paranoid-depressive negative self-534 

attributions, known as “bad me”, describes a person believing they deserve and are personally 535 

responsible for persecution and malevolence they perceive, and have been reported in people 536 

who experience paranoia (Chadwick et al., 2005).  Our research shows a depressive-paranoia 537 

style of attribution in those people with mental ill health who hold strong unusual beliefs, and 538 

comparatively stronger paranoid beliefs.  Importantly, maladaptive attributional styles are not 539 

unique to delusions as characterised by schizophrenia spectrum disorders (Peterson & 540 

Seligman, 1984).  The hypothesised psychosis continuum model assumes that the experience 541 

of unusual beliefs in community samples that are associated with particular cognitive styles 542 

will lead to high risk of psychosis (Verdoux & Van Os, 2002).  It could also be the case that 543 

attributional style could be associated with depression, where high levels of delusion 544 

symptoms, particularly paranoia, are also present (Moritz et al., 2017; Tennen et al., 1987).  545 

Future research could usefully include depression measures to assist in clarifying attributional 546 

styles.  547 

 There are several limitations in this paper that require addressing. First, we did not 548 

include a measure of current mood state or distress, both the MCQ-30 and ASQ are related to 549 

depression and anxiety (Peterson et al., 1982; Wells & Cartwright-Hatton, 2004).  This 550 

limitation is somewhat abated as current mental health diagnosis was addressed.  Further, the 551 
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ASQ is an older measure of attributional style that does not distinguish between types of 552 

externalisation (i.e. due to a specific person or circumstance) (Kinderman & Bentall, 1997).  553 

While the outcomes of this study may have provided more nuanced results, the findings of 554 

the current paper are in line with research using the ASQ, and the broader attributional styles 555 

literature. Negative affect (Sellers et al., 2018), threat sensitivity (Freeman, 2007), low self-556 

esteem (Bentall et al., 1994) and disruptions to interpersonal functioning (Hajdúk et al., 2019) 557 

have been related to paranoia pathology and reflect important constructs for future studies to 558 

capture.   559 

 In conclusion, grouping participants based on multiple unusual beliefs has provided 560 

insight into how unusual belief profiles differ on cognitive styles.  This paper demonstrated 561 

that maladaptive thoughts about worry were related to higher endorsement of multiple 562 

unusual beliefs and paranoid thoughts.  It also found that attributional biases were 563 

complicated by current mental health diagnosis in the sample.  The results suggest that causal 564 

attributions associated with unusual beliefs may also be related to psychopathology outside of 565 

the schizophrenia spectrum disorders.  Future research should investigate how unusual beliefs 566 

co-occur to provide a more accurate representation of delusion-proneness in general 567 

population samples.  568 

 569 

5. Conflict of interest: 570 

No conflict of interest to disclose.  571 

 572 

6. Acknowledgements 573 

 574 



UNUSUAL BELIEFS ASSOCIATED WITH COGNITIVE STYLES         26 
 

The research is funded by an Australian Government Research Training Program 575 

Scholarship. 576 

 577 

7. References 578 

 579 

Anderson, C. A., Miller, R. S., Riger, A. L., Dill, J. C., & Sedikides, C. (1994). Behavioral and 580 
characterological attributional styles as predictors of depression and loneliness: Review, 581 
refinement, and test. Journal of Personality and Social Psychology, 66(3), 549-558. 582 
https://doi.org/10.1037/0022-3514.66.3.549  583 

Arciniegas, D. B. (2015). Psychosis. Continuum: Lifelong Learning in Neurology, 21, 715-736. 584 
https://doi.org/10.1212/01.con.0000466662.89908.e7  585 

Atbaşoğlu, E. C., Kalaycioğlu, C., & Nalçaci, E. (2003). Reliability and validity of Turkish version of 586 
magical ideation scale in university students. Turkish journal of psychiatry, 14(1), 31-41. 587 
http://europepmc.org/abstract/MED/12792838  588 

Austin, S. F., Mors, O., Nordentoft, M., Hjorthøj, C. R., Secher, R. G., Hesse, M., Hagen, R., Spada, 589 
M., & Wells, A. (2015). Schizophrenia and metacognition: an investigation of course of 590 
illness and metacognitive beliefs within a first episode psychosis. Cognitive therapy and 591 
research, 39(1), 61-69. https://doi.org/https://doi.org/10.1007/s10608-014-9633-9  592 

Barnes, T. R., & Nelson, H. E. (1994). The assessment of psychoses: A practical handbook. Chapman 593 
and Hall Medical.  594 

Barrantes-Vidal, N., Fañanás, L., Rosa, A., Caparrós, B., Dolors Riba, M., & Obiols, J. E. (2003). 595 
Neurocognitive, behavioural and neurodevelopmental correlates of schizotypy clusters in 596 
adolescents from the general population. Schizophrenia Research, 61(2-3), 293-302. 597 
https://doi.org/10.1016/s0920-9964(02)00321-3  598 

Beattie, L., Davidson, C., Gumley, A., & Biello, S. M. (2021). Initial reflections on assessing 599 
paranoia in autism via the GPTS.  600 

Bell, V., Halligan, P. W., & Ellis, H. D. (2006). Explaining delusions: a cognitive perspective. Trends 601 
Cogn Sci, 10(5), 219-226. https://doi.org/10.1016/j.tics.2006.03.004  602 

Bell, V., Halligan, P. W., & Ellis, H. D. (2007). The psychosis continuum and the Cardiff Anomalous 603 
Perceptions Scale (CAPS): Are there multiple factors underlying anomalous experience? 604 
European Psychiatry, 22, S47. https://doi.org/10.1016/j.eurpsy.2007.01.187  605 

Bell, V., & O’Driscoll, C. (2018). The network structure of paranoia in the general population. Social 606 
Psychiatry and Psychiatric Epidemiology, 53(7), 737-744. https://doi.org/10.1007/s00127-607 
018-1487-0  608 

Bentall, R. P., Kaney, S., & Dewey, M. E. (1991). Paranoia and social reasoning: An attribution 609 
theory analysis. British Journal of Clinical Psychology, 30(1), 13-23. 610 
https://doi.org/10.1111/j.2044-8260.1991.tb00915.x  611 

Bentall, R. P., Kinderman, P., & Kaney, S. (1994). The self, attributional processes and abnormal 612 
beliefs: Towards a model of persecutory delusions. Behaviour Research and Therapy, 32(3), 613 
331-341. https://doi.org/10.1016/0005-7967(94)90131-7  614 

Bentall, R. P., Rowse, G., Shryane, N., Kinderman, P., Howard, R., Blackwood, N., Moore, R., & 615 
Corcoran, R. (2009). The Cognitive and Affective Structure of Paranoid Delusions. Archives 616 
of General Psychiatry, 66(3), 236. https://doi.org/10.1001/archgenpsychiatry.2009.1  617 

Bhavsar, V., McGuire, P., Maccabe, J., Oliver, D., & Fusar-Poli, P. (2018). A systematic review and 618 
meta-analysis of mental health service use in people who report psychotic experiences. Early 619 
Intervention in Psychiatry, 12(3), 275-285. https://doi.org/10.1111/eip.12464  620 

Brett, C. M. C., Johns, L. C., Peters, E. P., & McGuire, P. K. (2009). The role of metacognitive beliefs 621 
in determining the impact of anomalous experiences: a comparison of help-seeking and non-622 

https://doi.org/10.1037/0022-3514.66.3.549
https://doi.org/10.1212/01.con.0000466662.89908.e7
http://europepmc.org/abstract/MED/12792838
https://doi.org/https:/doi.org/10.1007/s10608-014-9633-9
https://doi.org/10.1016/s0920-9964(02)00321-3
https://doi.org/10.1016/j.tics.2006.03.004
https://doi.org/10.1016/j.eurpsy.2007.01.187
https://doi.org/10.1007/s00127-018-1487-0
https://doi.org/10.1007/s00127-018-1487-0
https://doi.org/10.1111/j.2044-8260.1991.tb00915.x
https://doi.org/10.1016/0005-7967(94)90131-7
https://doi.org/10.1001/archgenpsychiatry.2009.1
https://doi.org/10.1111/eip.12464


UNUSUAL BELIEFS ASSOCIATED WITH COGNITIVE STYLES         27 
 

help-seeking groups of people experiencing psychotic-like anomalies. Psychological 623 
Medicine, 39(6), 939-950. https://doi.org/10.1017/s0033291708004650  624 

Bright, M., Parker, S., French, P., Fowler, D., Gumley, A., Morrison, A. P., Birchwood, M., Jones, P. 625 
B., Stewart, S. L. K., & Wells, A. (2018). Metacognitive beliefs as psychological predictors 626 
of social functioning: An investigation with young people at risk of psychosis. Psychiatry 627 
Research, 262, 520-526. https://doi.org/10.1016/j.psychres.2017.09.037  628 

Byrne, G. J., Steele, S. J., & Pachana, N. A. (2015). Delusion-like experiences in older people with 629 
anxiety disorders. International Psychogeriatrics, 27(7), 1191-1196. 630 
https://doi.org/10.1017/s1041610215000113  631 

Campbell, W. K., & Sedikides, C. (1999). Self-Threat Magnifies the Self-Serving Bias: A Meta-632 
Analytic Integration. Review of General Psychology, 3(1), 23-43. 633 
https://doi.org/10.1037/1089-2680.3.1.23  634 

Cartwright-Hatton, S., & Wells, A. (1997). Beliefs about Worry and Intrusions: The Meta-Cognitions 635 
Questionnaire and its Correlates. Journal of Anxiety Disorders, 11(3), 279-296. 636 
https://doi.org/10.1016/s0887-6185(97)00011-x  637 

Castro, M., Burrows, R., & Wooffitt, R. (2014). The Paranormal is (Still) Normal: The Sociological 638 
Implications of a Survey of Paranormal Experiences in Great Britain. Sociological Research 639 
Online, 19(3), 30-44. https://doi.org/10.5153/sro.3355  640 

Cella, M., Vellante, M., & Preti, A. (2012). How psychotic-like are paranormal beliefs? Journal of 641 
Behavior Therapy and Experimental Psychiatry, 43(3), 897-900. 642 
https://doi.org/10.1016/j.jbtep.2012.01.003  643 

Chadwick, P. D., Trower, P., Juusti-Butler, T. M., & Maguire, N. (2005). Phenomenological evidence 644 
for two types of paranoia. Psychopathology, 38(6), 327-333. 645 
https://doi.org/10.1159/000089453  646 

Chan, R. C., Shi, H.-s., Geng, F.-l., Liu, W.-h., Yan, C., Wang, Y., & Gooding, D. C. J. P. r. (2015). 647 
The Chapman psychosis-proneness scales: consistency across culture and time. 228(1), 143-648 
149.  649 

Day, S., & Peters, E. (1999). The incidence of schizotypy in new religious movements. Personality 650 
and Individual differences, 27(1), 55-67. https://doi.org/https://doi.org/10.1016/S0191-651 
8869(98)00218-9  652 

Drinkwater, K., Denovan, A., Dagnall, N., & Parker, A. (2017). An Assessment of the Dimensionality 653 
and Factorial Structure of the Revised Paranormal Belief Scale. Frontiers in Psychology, 8. 654 
https://doi.org/10.3389/fpsyg.2017.01693  655 

Dutta, R., Greene, T., Addington, J., McKenzie, K., Phillips, M., & Murray, R. M. (2007). Biological, 656 
Life Course, and Cross-Cultural Studies All point Toward the Value of Dimensional and 657 
Developmental Ratings in the Classification of Psychosis. Schizophrenia Bulletin, 33(4), 868-658 
876. https://doi.org/10.1093/schbul/sbm059  659 

Eckblad, M., & Chapman, L. J. (1983). Magical ideation as an indicator of schizotypy. Journal of 660 
Consulting and Clinical Psychology, 51(2), 215-225. https://doi.org/10.1037/0022-661 
006X.51.2.215  662 

Feyaerts, J., Henriksen, M. G., Vanheule, S., Myin-Germeys, I., & Sass, L. A. (2021). Delusions 663 
beyond beliefs: a critical overview of diagnostic, aetiological, and therapeutic schizophrenia 664 
research from a clinical-phenomenological perspective. The Lancet Psychiatry, 8(3), 237-249. 665 
https://doi.org/https://doi.org/10.1016/S2215-0366(20)30460-0  666 

Fonseca Pedrero, E., Paíno Piñeiro, M. d. l. M., Lemos Giráldez, S., García Cueto, E., Villazón 667 
García, Ú., & Muñiz Fernández, J. (2009). Psychometric properties of the Perceptual 668 
Aberration Scale and the Magical Ideation Scale in Spanish college students. International 669 
Journal of Clinical and Health Psychology.  670 

Freeman, D. (2007). Suspicious minds: The psychology of persecutory delusions. Clinical psychology 671 
review, 27(4), 425-457. https://doi.org/https://doi.org/10.1016/j.cpr.2006.10.004  672 

Freeman, D., & Garety, P. A. (1999). Worry, worry processes and dimensions of delusions: An 673 
exploratory investigation of a role for anxiety processes in the maintenance of delusional 674 
distress. Behavioural and Cognitive Psychotherapy, 27, 47-62. 675 
https://doi.org/https://doi.org/10.1017/S135246589927107X  676 

https://doi.org/10.1017/s0033291708004650
https://doi.org/10.1016/j.psychres.2017.09.037
https://doi.org/10.1017/s1041610215000113
https://doi.org/10.1037/1089-2680.3.1.23
https://doi.org/10.1016/s0887-6185(97)00011-x
https://doi.org/10.5153/sro.3355
https://doi.org/10.1016/j.jbtep.2012.01.003
https://doi.org/10.1159/000089453
https://doi.org/https:/doi.org/10.1016/S0191-8869(98)00218-9
https://doi.org/https:/doi.org/10.1016/S0191-8869(98)00218-9
https://doi.org/10.3389/fpsyg.2017.01693
https://doi.org/10.1093/schbul/sbm059
https://doi.org/10.1037/0022-006X.51.2.215
https://doi.org/10.1037/0022-006X.51.2.215
https://doi.org/https:/doi.org/10.1016/S2215-0366(20)30460-0
https://doi.org/https:/doi.org/10.1016/j.cpr.2006.10.004
https://doi.org/https:/doi.org/10.1017/S135246589927107X


UNUSUAL BELIEFS ASSOCIATED WITH COGNITIVE STYLES         28 
 

Freeman, D., McManus, S., Brugha, T., Meltzer, H., Jenkins, R., & Bebbington, P. (2011). 677 
Concomitants of paranoia in the general population. Psychological Medicine, 41(5), 923-936. 678 
https://doi.org/10.1017/s0033291710001546  679 

Garety, P. A., & Freeman, D. (1999). Cognitive approaches to delusions: A critical review of theories 680 
and evidence. British Journal of Clinical Psychology, 38(2), 113-154. 681 
https://doi.org/10.1348/014466599162700  682 

Garety, P. A., & Freeman, D. (2013). The past and future of delusions research: from the inexplicable 683 
to the treatable. British Journal of Psychiatry, 203(5), 327-333. 684 
https://doi.org/10.1192/bjp.bp.113.126953  685 

Garety, P. A., Kuipers, E., Fowler, D., Freeman, D., & Bebbington, P. (2001). A cognitive model of 686 
the positive symptoms of psychosis. Psychological Medicine, 31(2), 189-195. 687 
https://doi.org/10.1017/s0033291701003312  688 

Gawęda, Ł., Krężołek, M., Olbryś, J., Turska, A., & Kokoszka, A. (2015). Decreasing self-reported 689 
cognitive biases and increasing clinical insight through meta-cognitive training in patients 690 
with chronic schizophrenia. Journal of Behavior Therapy 691 

Experimental Psychiatry, 48, 98-104. https://doi.org/10.1016/j.jbtep.2015.02.002  692 
Gawęda, Ł., Prochwicz, K., & Cella, M. (2015). Cognitive biases mediate the relationship between 693 

temperament and character and psychotic-like experiences in healthy adults. Psychiatry 694 
Research, 225(1-2), 50-57. https://doi.org/10.1016/j.psychres.2014.10.006  695 

Goldstone, E., Farhall, J., Thomas, N., & Ong, B. (2013). The role of metacognitive beliefs in the 696 
proneness to hallucinations and delusions: An analysis across clinical and non-clinical 697 
populations. British Journal of Clinical Psychology, 52(3), 330-346. 698 
https://doi.org/10.1111/bjc.12020  699 

Green, C. E., Freeman, D., Kuipers, E., Bebbington, P., Fowler, D., Dunn, G., & Garety, P. A. (2008). 700 
Measuring ideas of persecution and social reference: the Green et al. Paranoid Thought Scales 701 
(GPTS). Psychological Medicine, 38(1), 101-111. 702 
https://doi.org/10.1017/S0033291707001638  703 

Hajdúk, M., Klein, H. S., Harvey, P. D., Penn, D. L., & Pinkham, A. E. (2019). Paranoia and 704 
interpersonal functioning across the continuum from healthy to pathological - Network 705 
analysis. British Journal of Clinical Psychology, 58(1), 19-34. 706 
https://doi.org/10.1111/bjc.12199  707 

Hartigan, J. A. (1975). Clustering algorithms. John Wiley & Sons, Inc.  708 
Heider, F. (2013). The psychology of interpersonal relations. Psychology Press.  709 
Hergovich, A., Schott, R., & Arendasy, M. (2008). On the relationship between paranormal belief and 710 

schizotypy among adolescents. Personality and Individual differences, 45(2), 119-125. 711 
https://doi.org/https://doi.org/10.1016/j.paid.2008.03.005  712 

Humphreys, L., & Barrowclough, C. (2006). Attributional style, defensive functioning and 713 
persecutory delusions: Symptom-specific or general coping strategy? British Journal of 714 
Clinical Psychology, 45(2), 231-246. https://doi.org/10.1348/014466505x50509  715 

Irwin, H. J. (2012). Paranormal beliefs and cognitive processes underlying the formation of delusions. 716 
Australian journal of parapsychology, 12(2), 107-126.  717 

Janssen, I., Versmissen, D., Campo, J. À., Myin-Germeys, I., Os, J. V., & Krabbendam, L. (2006). 718 
Attribution style and psychosis: evidence for an externalizing bias in patients but not in 719 
individuals at high risk. Psychological Medicine, 36(6), 771-778. 720 
https://doi.org/10.1017/s0033291706007422  721 

Jolley, S., Garety, P., Bebbington, P., Dunn, G., Freeman, D., Kuipers, E., Fowler, D., & Hemsley, D. 722 
(2006). Attributional style in psychosis—The role of affect and belief type. Behaviour 723 
Research and Therapy, 44(11), 1597-1607. https://doi.org/10.1016/j.brat.2005.12.002  724 

Karcher, N., & Shean, G. (2012). Magical ideation, schizotypy and the impact of emotions. 725 
Psychiatry Research, 197(1), 36-40. 726 
https://doi.org/https://doi.org/10.1016/j.psychres.2011.12.033  727 

Kaufman, L., & Rousseeuw, P. J. (2009). Finding groups in data: an introduction to cluster analysis 728 
(Vol. 344). John Wiley & Sons.  729 

https://doi.org/10.1017/s0033291710001546
https://doi.org/10.1348/014466599162700
https://doi.org/10.1192/bjp.bp.113.126953
https://doi.org/10.1017/s0033291701003312
https://doi.org/10.1016/j.jbtep.2015.02.002
https://doi.org/10.1016/j.psychres.2014.10.006
https://doi.org/10.1111/bjc.12020
https://doi.org/10.1017/S0033291707001638
https://doi.org/10.1111/bjc.12199
https://doi.org/https:/doi.org/10.1016/j.paid.2008.03.005
https://doi.org/10.1348/014466505x50509
https://doi.org/10.1017/s0033291706007422
https://doi.org/10.1016/j.brat.2005.12.002
https://doi.org/https:/doi.org/10.1016/j.psychres.2011.12.033


UNUSUAL BELIEFS ASSOCIATED WITH COGNITIVE STYLES         29 
 

Keller, J., Schatzberg, A. F., & Maj, M. (2007). Current Issues in the Classification of Psychotic 730 
Major Depression. Schizophrenia Bulletin, 33(4), 877-885. 731 
https://doi.org/10.1093/schbul/sbm065  732 

Kinderman, P., & Bentall, R. P. (1997). Causal attributions in paranoia and depression: internal, 733 
personal, and situational attributions for negative events. Journal of abnormal psychology, 734 
106(2), 341.  735 

Kiran, C., & Chaudhury, S. (2009). Understanding delusions. Industrial psychiatry journal, 18(1), 3-736 
18. https://doi.org/10.4103/0972-6748.57851  737 

Kumar, D., Zia Ul Haq, M., Dubey, I., Dotivala, K. N., Veqar Siddiqui, S., Prakash, R., Abhishek, P., 738 
& Nizamie, S. H. (2010). Effect of meta-cognitive training in the reduction of positive 739 
symptoms in schizophrenia. European Journal of Psychotherapy Counselling, 12(2), 149-740 
158. https://doi.org/https://doi.org/10.1080/13642537.2010.488875  741 

Larøi, F., & Van Der Linden, M. (2005). Metacognitions in proneness towards hallucinations and 742 
delusions. Behaviour Research and Therapy, 43(11), 1425-1441. 743 
https://doi.org/10.1016/j.brat.2004.10.008  744 

Lawrie, S. M., Hall, J., McIntosh, A. M., Owens, D. G., & Johnstone, E. C. (2010). The ‘continuum of 745 
psychosis’: scientifically unproven and clinically impractical. The British Journal of 746 
Psychiatry, 197(6), 423-425. https://doi.org/10.1192/bjp.bp.109.072827  747 

Linscott, R., & Van Os, J. (2013). An updated and conservative systematic review and meta-analysis 748 
of epidemiological evidence on psychotic experiences in children and adults: on the pathway 749 
from proneness to persistence to dimensional expression across mental disorders. 750 
Psychological Medicine, 43(6), 1133. https://doi.org/10.1017/S0033291712001626  751 

Martin, J. A., & Penn, D. L. (2001). Social cognition and subclinical paranoid ideation. British 752 
Journal of Clinical Psychology, 40(3), 261-265. https://doi.org/10.1348/014466501163670  753 

McGrath, J. J., Saha, S., Al-Hamzawi, A., Alonso, J., Bromet, E. J., Bruffaerts, R., Caldas-De-754 
Almeida, J. M., Chiu, W. T., De Jonge, P., Fayyad, J., Florescu, S., Gureje, O., Haro, J. M., 755 
Hu, C., Kovess-Masfety, V., Lepine, J. P., Lim, C. C. W., Mora, M. E. M., Navarro-Mateu, 756 
F., . . . Kessler, R. C. (2015). Psychotic Experiences in the General Population. JAMA 757 
Psychiatry, 72(7), 697. https://doi.org/10.1001/jamapsychiatry.2015.0575  758 

McKay, R., Langdon, R., & Coltheart, M. (2005). Paranoia, persecutory delusions and attributional 759 
biases. Psychiatry Research, 136(2-3), 233-245. 760 
https://doi.org/10.1016/j.psychres.2005.06.004  761 

Meehl, P. E. (1964). Manual for use with checklist of schizotypic signs. Unpublished manuscript.  762 
Mehl, S., Landsberg, M. W., Schmidt, A.-C., Cabanis, M., Bechdolf, A., Herrlich, J., Loos-763 

Jankowiak, S., Kircher, T., Kiszkenow, S., & Klingberg, S. (2014). Why do bad things 764 
happen to me? Attributional style, depressed mood, and persecutory delusions in patients with 765 
schizophrenia. Schizophrenia Bulletin, 40(6), 1338-1346. 766 
https://doi.org/https://doi.org/10.1093/schbul/sbu040  767 

Mehl, S., Werner, D., & Lincoln, T. M. (2015). Does Cognitive Behavior Therapy for psychosis 768 
(CBTp) show a sustainable effect on delusions? A meta-analysis. Frontiers in Psychology, 6, 769 
1450-1450. https://doi.org/10.3389/fpsyg.2015.01450  770 

Mezulis, A. H., Abramson, L. Y., Hyde, J. S., & Hankin, B. L. J. P. b. (2004). Is there a universal 771 
positivity bias in attributions? A meta-analytic review of individual, developmental, and 772 
cultural differences in the self-serving attributional bias. 130(5), 711.  773 

Moritz, S., Göritz, A. S., McLean, B., Westermann, S., & Brodbeck, J. (2017). Do depressive 774 
symptoms predict paranoia or vice versa? Journal of Behavior Therapy and Experimental 775 
Psychiatry, 56, 113-121. https://doi.org/https://doi.org/10.1016/j.jbtep.2016.10.002  776 

Moritz, S., & Woodward, T. S. (2007). Metacognitive training in schizophrenia: from basic research 777 
to knowledge translation and intervention. Current opinion in psychiatry, 20(6), 619-625.  778 

Morrison, A. P. (2001). The interpretation of intrusions in psychosis: An integrative cognitive 779 
approach to hallucinations and delusions. Behavioural and Cognitive Psychotherapy, 29(3), 780 
257-276.  781 

Müller, H., Betz, L. T., & Bechdolf, A. (2021). A comprehensive meta-analysis of the self-serving 782 
bias in schizophrenia spectrum disorders compared to non-clinical subjects. Neuroscience & 783 

https://doi.org/10.1093/schbul/sbm065
https://doi.org/10.4103/0972-6748.57851
https://doi.org/https:/doi.org/10.1080/13642537.2010.488875
https://doi.org/10.1016/j.brat.2004.10.008
https://doi.org/10.1192/bjp.bp.109.072827
https://doi.org/10.1017/S0033291712001626
https://doi.org/10.1348/014466501163670
https://doi.org/10.1001/jamapsychiatry.2015.0575
https://doi.org/10.1016/j.psychres.2005.06.004
https://doi.org/https:/doi.org/10.1093/schbul/sbu040
https://doi.org/10.3389/fpsyg.2015.01450
https://doi.org/https:/doi.org/10.1016/j.jbtep.2016.10.002


UNUSUAL BELIEFS ASSOCIATED WITH COGNITIVE STYLES         30 
 

Biobehavioral Reviews, 120, 542-549. 784 
https://doi.org/https://doi.org/10.1016/j.neubiorev.2020.09.025  785 

Muñoz‐Negro, J. E., Prudent, C., Gutiérrez, B., & Cervilla, J. A. (2019). Paranoia and risk of 786 
personality disorder in the general population. Personality and Mental Health, 13(2), 107-787 
116. https://doi.org/10.1002/pmh.1443  788 

Papageorgiou, C., & Wells, A. (2003). An Empirical Test of a Clinical Metacognitive Model of 789 
Rumination and Depression. Cognitive therapy and research, 27(3), 261-273. 790 
https://doi.org/10.1023/A:1023962332399  791 

Peterson, C., & Seligman, M. E. (1984). Causal explanations as a risk factor for depression: theory 792 
and evidence. Psychological Review, 91(3), 347. https://doi.org/https://doi.org/10.1037/0033-793 
295X.91.3.347  794 

Peterson, C., Semmel, A., Von Baeyer, C., Abramson, L. Y., Metalsky, G. I., & Seligman, M. E. 795 
(1982). The attributional style questionnaire. Cognitive therapy and research, 6(3), 287-299.  796 

Raine, A. (1991). The SPQ: a scale for the assessment of schizotypal personality based on DSM-III-R 797 
criteria. Schizophrenia Bulletin, 17(4), 555-564. 798 
https://doi.org/https://doi.org/10.1093/schbul/17.4.555  799 

Ramos-Cejudo, J., Salguero, J. M., & Cano-Vindel, A. (2013). Spanish Version of the Meta-800 
Cognitions Questionnaire 30 (MCQ-30). The Spanish Journal of Psychology, 16, E95, Article 801 
E95. https://doi.org/10.1017/sjp.2013.95  802 

Schofield, K., & Claridge, G. (2007). Paranormal experiences and mental health: Schizotypy as an 803 
underlying factor. Personality and Individual differences, 43(7), 1908-1916. 804 
https://doi.org/10.1016/j.paid.2007.06.014  805 

Scott, J., Chant, D., Andrews, G., & McGrath, J. (2006). Psychotic-like experiences in the general 806 
community: the correlates of CIDI psychosis screen items in an Australian sample. 807 
Psychological Medicine, 36(2), 231-238. https://doi.org/10.1017/S0033291705006392  808 

Sellers, R., Emsley, R., Wells, A., & Morrison, A. P. (2018). The role of cognitive and metacognitive 809 
factors in non-clinical paranoia and negative affect. Psychology and Psychotherapy: Theory, 810 
Research and Practice, 91(2), 169-185. https://doi.org/10.1111/papt.12154  811 

So, S. H.-W., Tang, V., & Leung, P. W.-L. (2015). Dimensions of Delusions and Attribution Biases 812 
along the Continuum of Psychosis. PLOS ONE, 10(12), e0144558. 813 
https://doi.org/10.1371/journal.pone.0144558  814 

Startup, H., Pugh, K., Dunn, G., Cordwell, J., Mander, H., Černis, E., Wingham, G., Shirvell, K., 815 
Kingdon, D., & Freeman, D. (2016). Worry processes in patients with persecutory delusions. 816 
55(4), 387-400. https://doi.org/10.1111/bjc.12109  817 

Subbotsky, E. (2010). Magic and the mind: Mechanisms, functions, and development of magical 818 
thinking and behavior. Oxford University Press.  819 

Suhr, J. A., & Spitznagel, M. B. (2001a). Factor versus cluster models of schizotypal traits. I: A 820 
comparison of unselected and highly schizotypal samples. Schizophrenia Research, 52(3), 821 
231-239. https://doi.org/10.1016/s0920-9964(00)00170-5  822 

Suhr, J. A., & Spitznagel, M. B. (2001b). Factor versus cluster models of schizotypal traits. II: relation 823 
to neuropsychological impairment. 52(3), 241-250. https://doi.org/10.1016/s0920-824 
9964(00)00185-7  825 

Tennen, H., Herzberger, S. J. J. o. p., & psychology, s. (1987). Depression, self-esteem, and the 826 
absence of self-protective attributional biases. 52(1), 72.  827 

Thalbourne, M. (1984). Are believers in psi more prone to schizophrenia. Research in 828 
parapsychology, 85-88.  829 

Thalbourne, M. A. (1994). Belief in the paranormal and its relationship to schizophrenia-relevant 830 
measures: A confirmatory study. 33(1), 78-80. https://doi.org/10.1111/j.2044-831 
8260.1994.tb01097.x  832 

Thalbourne, M. A., & Delin, P. S. (1994). A common thread underlying belief in the paranormal, 833 
creative personality, mystical experience and psychopathology. Journal of Parapsychology, 834 
58(1), 3-38.  835 

Thalbourne, M. A., & French, C. C. (1995). Paranormal belief, manic-depressiveness, and magical 836 
ideation: a replication. Personality and Individual differences, 18(2), 291-292. 837 
https://doi.org/10.1016/0191-8869(94)00146-j  838 

https://doi.org/https:/doi.org/10.1016/j.neubiorev.2020.09.025
https://doi.org/10.1002/pmh.1443
https://doi.org/10.1023/A:1023962332399
https://doi.org/https:/doi.org/10.1037/0033-295X.91.3.347
https://doi.org/https:/doi.org/10.1037/0033-295X.91.3.347
https://doi.org/https:/doi.org/10.1093/schbul/17.4.555
https://doi.org/10.1017/sjp.2013.95
https://doi.org/10.1016/j.paid.2007.06.014
https://doi.org/10.1017/S0033291705006392
https://doi.org/10.1111/papt.12154
https://doi.org/10.1371/journal.pone.0144558
https://doi.org/10.1111/bjc.12109
https://doi.org/10.1016/s0920-9964(00)00170-5
https://doi.org/10.1016/s0920-9964(00)00185-7
https://doi.org/10.1016/s0920-9964(00)00185-7
https://doi.org/10.1111/j.2044-8260.1994.tb01097.x
https://doi.org/10.1111/j.2044-8260.1994.tb01097.x
https://doi.org/10.1016/0191-8869(94)00146-j


UNUSUAL BELIEFS ASSOCIATED WITH COGNITIVE STYLES         31 
 

Tobacyk, J. (2004). A Revised Paranormal Belief Scale. International Journal of Transpersonal 839 
Studies, 23. https://doi.org/10.1037/t14015-000  840 

Tobacyk, J., & Milford, G. (1983). Belief in paranormal phenomena: Assessment instrument 841 
development and implications for personality functioning. Journal of Personality and Social 842 
Psychology, 44(5), 1029-1037. https://doi.org/10.1037/0022-3514.44.5.1029  843 

Tobacyk, J., & Wilkinson, L. V. (1990). Magical thinking and paranormal beliefs. Journal of Social 844 
Behavior and Personality, 5(4), 255.  845 

Valiente, C., Prados, J. M., Gómez, D., & Fuentenebro, F. (2012). Metacognitive beliefs and 846 
psychological well-being in paranoia and depression. Cognitive Neuropsychiatry, 17(6), 527-847 
543. https://doi.org/10.1080/13546805.2012.670504  848 

Van Os, J., Myin-Germeys, I., Delespaul, P., & Krabbendam, L. (2009). A systematic review and 849 
meta-analysis of the psychosis continuum: evidence for a psychosis proneness–persistence–850 
impairment model of psychotic disorder. Psychological Medicine, 39(2), 179-195. 851 
https://doi.org/10.1017/s0033291708003814  852 

Varghese, D., Scott, J., Welham, J., Bor, W., Najman, J., O'Callaghan, M., Williams, G., & McGrath, 853 
J. (2011). Psychotic-Like Experiences in Major Depression and Anxiety Disorders: A 854 
Population-Based Survey in Young Adults. Schizophrenia Bulletin, 37(2), 389-393. 855 
https://doi.org/10.1093/schbul/sbp083  856 

Verdoux, H., & Van Os, J. (2002). Psychotic symptoms in non-clinical populations and the continuum 857 
of psychosis. Schizophrenia Research, 54(1-2), 59-65. https://doi.org/10.1016/s0920-858 
9964(01)00352-8  859 

Wells, A. (1995). Meta-Cognition and Worry: A Cognitive Model of Generalized Anxiety Disorder. 860 
Behavioural and Cognitive Psychotherapy, 23(3), 301-320. 861 
https://doi.org/10.1017/s1352465800015897  862 

Wells, A., & Carter, K. (2001). Further tests of a cognitive model of generalized anxiety disorder: 863 
Metacognitions and worry in GAD, panic disorder, social phobia, depression, and 864 
nonpatients. Behavior Therapy, 32(1), 85-102. https://doi.org/10.1016/s0005-7894(01)80045-865 
9  866 

Wells, A., & Cartwright-Hatton, S. (2004). A short form of the metacognitions questionnaire: 867 
properties of the MCQ-30. Behaviour Research and Therapy, 42(4), 385-396. 868 
https://doi.org/10.1016/s0005-7967(03)00147-5  869 

Wells, A., & Matthews, G. (1996). Modelling cognition in emotional disorder: The S-REF model. 870 
Behaviour Research and Therapy, 34(11-12), 881-888. https://doi.org/10.1016/s0005-871 
7967(96)00050-2  872 

Zhang, M. X., Lei, L. S. M., Wells, A., Dang, L., & Wu, A. M. S. (2020). Validation of a Chinese 873 
version of the short form of Metacognitions Questionnaire (MCQ-30). Journal of Affective 874 
Disorders, 277, 417-424. https://doi.org/https://doi.org/10.1016/j.jad.2020.08.028  875 

 876 

 877 

 878 

  879 

https://doi.org/10.1037/t14015-000
https://doi.org/10.1037/0022-3514.44.5.1029
https://doi.org/10.1080/13546805.2012.670504
https://doi.org/10.1017/s0033291708003814
https://doi.org/10.1093/schbul/sbp083
https://doi.org/10.1016/s0920-9964(01)00352-8
https://doi.org/10.1016/s0920-9964(01)00352-8
https://doi.org/10.1017/s1352465800015897
https://doi.org/10.1016/s0005-7894(01)80045-9
https://doi.org/10.1016/s0005-7894(01)80045-9
https://doi.org/10.1016/s0005-7967(03)00147-5
https://doi.org/10.1016/s0005-7967(96)00050-2
https://doi.org/10.1016/s0005-7967(96)00050-2
https://doi.org/https:/doi.org/10.1016/j.jad.2020.08.028


UNUSUAL BELIEFS ASSOCIATED WITH COGNITIVE STYLES         32 
 

8. Tables  880 

 881 

Table 1. Difference between clusters across each unusual belief dimension on belief 

presentation 

Clusters Unusual Belief 

Dimensions 

F (df) p ηp
2 Cluster 

Difference 

Three Clusters MIS 136.954 (2, 575) <.001 .323  

11 iterations RPBS 496.838 (2, 575) <.001 .633  

 GPTS 471.683  

(2, 575) 

<.001 .621  

Four Clusters MIS 133.428 (3, 574) <.001 .461 No diff: 2, 4 

8 iterations RPBS 564.923 (3, 574) <.001 .772  

 GPTS 424.513 (3, 574) <.001 .719  

Five Clusters MIS 107.187 (4, 573) <.001 .428 No diff: 1, 5; 4, 5 

11 iterations RPBS 533.124 (4, 573) <.001 .788 No diff: 1, 2; 4, 3 

 GPTS 350.005 (4, 573) <.001 .710 No diff: 1, 3 

Six Clusters MIS  89.463 (5, 572) <.001 .439  

12 iterations RPBS 701.174 (5, 572) <.001 .860  

 GPTS 310.014 (5, 572) <.001 .730 No diff: 1, 2; 4, 

5; 5, 6 

MIS: Magical Ideation Scale; RPBS: Revised Paranormal Beliefs Scale; GPTS: Green et al. Paranoid 

Thoughts Scale 

Cluster Difference: identifying the clusters that do not differ across unusual belief dimension 

For the four cluster solution, group means across unusual belief measures significantly differed from one 

another at the p = < .05 level, excepting the High All and High GPTS cluster on MIS scores (p = 1.000) after 

controlling for multiple comparisons.   
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Table 2 

 

Demographic differences between clusters including descriptive statistics, between group 

differences, and post-hoc tests across unusual belief clusters   

 
Cluster 1 

Low All 

Cluster 2 

High All 

Cluster 3 

Paranormal 

Group 

Cluster 4 

Paranoid 

Group 

Statistic Value p 

Cluster 

Difference a, 

p 

 n = 267 n = 60 n = 147 n = 104    

 M (SD) M (SD) M (SD) M (SD) (df)   

Genderd  

(% Female) 
75.3% 85.0% 86.4% 81.7% χ2 20.793 (9) .014 ns 

MHD b    20.6% 33.3% 24.5% 40.4% χ2 39.537 (3) <.001 
1 < 2, 4; 4 > 

1,3 

Anxiety 8.2% 11.6% 8.1% 7.7%    

Depression 1.5% 5% 2% 4.8%    

CAD 5.9% 11.6% 9.5% 11.5%    

BD 0.4% 1.6% 0% 4.8%    

ED 0.4% 0% 0% 0.9%    

Dev 0.4% 0% 0% 0%    

Mood  1.5% 0% 2% 3.8%    

PTSD 1.1% 3.3% 2% 3.8%    

PD 0.4% 3.3% 1.3% 2.8%    

6 Month 

MHHc 
29.6% 43.3% 31.3% 42.3% χ2 19.016 (3) <.001 1 < 2, 4 

Age 
22.44 

(8.179) 

20.68 

(4.386) 

21.23 

(6.792) 

20.50 

(4.457) 

F   2.750  

(3) 
.042 ns 

ns = non-significant 

a. Chi-square post-hoc tests show which clusters differed significantly at p = .05 

b. Percentage of within cluster number of cases of persons with a current mental health diagnosis (MHD) 

Italicised Acronyms: CAD: Comorbid Anxiety and Depression; BD: Behavioural Disorder; ED: Eating 

Disorder; Dev: Developmental Disorder; Mood: Mood Disorder; PTSD: Post Traumatic Stress Disorder; PD: 

Personality Disorder.  

c. Percentage of within cluster number of cases of persons who have sought help for mental health purposes in 

the past 6 months (6 Month MHH) 

d. Cluster 3 includes n = 1 ‘Other Identifying’ and n = 2 ‘Transgender’ persons.  
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Table 3. Descriptive statistics, estimated marginal means and standard errors for cluster 

and mental health diagnosis across cognitive styles measures 

 MCQ-30 ASQ 

 POS 

M (SE) 

NEG 

M (SE) 

CC 

M (SE) 

NC 

M (SE) 

CSC 

M (SE) 

NEG 

M (SE) 

POS 

M (SE) 

SSB 

M (SE) 

Cluster         

Low All  

n = 265 

13.760 

(.261) 

12.562 

(.244) 

13.129 

(.276) 

11.190 

(.238) 

12.100 

(.273) 

4.595 

(.074) 

5.097 

(.071) 

-.502 

(.107) 

High All  

n = 62 

16.911 

(.457) 

15.355 

(.428) 

16.049 

(.483) 

13.765 

(.416) 

15.309 

(.477) 

4.474 

(.121) 

4.667 

(.124) 

-.193 

(.187) 

Paranormal 

Cluster 

n = 147 

14.260 

(.325) 

13.475 

(.304) 

13.547 

(.344) 

11.738 

(.296) 

12.494 

(.340) 

4.441 

(.092) 

5.045 

(.088) 

-.604 

(.133) 

Paranoid Cluster  

n = 104 

16.879 

(.339) 

15.531 

(.317) 

16.001 

(.358) 

14.080 

(.308) 

15.228 

(.354) 

4.725 

(.096) 

4.772 

(.092) 

-.047 

(.139) 

Mental Health 

Diagnosis 

        

MHD 16.118 

(.331) 

14.818 

(.310) 

15.231 

(.350) 

13.030 

(.301) 

14.456 

(.346) 

4.751 

(.094) 

4.753 

(.090) 

-.670 

(.083) 

No MHD 14.787 

(.202) 

13.644 

(.189) 

14.132 

(.214) 

12.356 

(.184) 

13.100 

(.211) 

4.367 

(.057) 

5.038 

(.055) 

-.002 

(.136) 

Reported means are estimated marginal means and their standard errors 

MHD: Mental Health Diagnosis 

MCQ-30 Subscale: POS: Positive beliefs about worry; NEG: Negative beliefs about uncontrollability of thoughts and 

danger; CC: Cognitive self-consciousness; NC: Beliefs about need to control thoughts; CSC: Cognitive self-confidence 

ASQ Subscale: NEG: Internalisation of negative events; POS: Internalisation of positive events; SSB: Self-serving bias  

895 



UNUSUAL BELIEFS ASSOCIATED WITH COGNITIVE STYLES         35 

 

        

 

Table 4. Descriptive statistics, estimated marginal means and standard errors on measures of cognitive styles between reported mental health 

diagnosis 

Measure 

Subscale 

Low All 

n = 265 

M (SE) 

High All 

n = 62 

M (SE) 

Paranormal Group 

n = 147 

M (SE) 

Paranoid Group 

n = 104 

M (SE) 
 

 
MHD 

n = 211 

No MHD 

n = 54 

MHD 

n = 41 

No MHD 

n = 21 

MHD 

n = 111 

No MHD 

n = 36 

MHD 

n = 62 

No MHD 

n = 42 
 

MCQ-30         MCQ-30 

POS 12.550(.231) 14.981(.457) 16.220(.524) 17.619(.732) 13.919(.318) 14.611(.559) 16.435(.426) 17.333(.518) 14.452 (.183) 

NEG 11.697(.216) 13.444(.427) 14.927(.490) 15.810(.685) 12.883(.298) 14.083(.523) 15.032(.399) 16.048(.484) 14.231 (.171) 

CC 12.199(.244) 14.037(.482) 15.683(.554) 16.381(.774) 13.531(.336) 13.772(.591) 15.449(.450) 16.643(.547) 14.681 (.193) 

NC 10.592(.210) 11.704(.416) 13.976(.477) 13.429(.666) 11.541(.290) 11.861(.509) 13.484(.388) 14.595(.471) 12.693 (.166) 

CSC 10.863(.241) 13.426(.477) 14.512(.547) 16.238(.765) 12.234(.333) 12.833(.584) 14.613(.445) 14.929(.541) 13.783 (.191) 

          

ASQ         ASQ 

NEG 4.412 (.065) 4.799 (.129) 4.187 (.148) 4.794 (.207) 4.347 (.090) 4.556 (.158) 4.478 (.121) 4.992 (.121) 4.559 (.052) 

POS 5.169 (.063) 5.031 (.124) 4.850 (.142) 4.492 (.199) 5.123 (.087) 4.972 (.152) 4.997 (.116) 4.552 (.141) 5.895 (.050) 

SSB -.757 (.095) -.231 (.187) -.663 (.215) .302 (.300) -.776 (.131) -.417 (.229) -.519 (.175) -.440 (.212) -.336 (.075) 

Reported means are estimated marginal means and their standard errors 

MCQ-30 Subscale: POS: Positive beliefs about worry; NEG: Negative beliefs about uncontrollability of thoughts and danger; CC: Cognitive self-consciousness; NC: Beliefs about need to control 

thoughts; CSC: Cognitive self-confidence 

ASQ Subscale: NEG: Internalisation of negative events; POS: Internalisation of positive events; SSB: Self-serving bias  
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9. Figure  

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Mean cluster differences based on participant presentation of unusual beliefs (n = 

578).  Highest possible score for each unusual belief measure if all items are endorsed is as 

follows: MIS = 60; RPBS = 180; GPTS = 160.  Error bars represent standard deviation of mean 

for between group profiles across unusual belief measures. p < .05. 

 


