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Lay Summary 

Previous research has found associations between belief flexibility and delusional severity in 

clinical and non-clinical samples, but little is known about paranoia and belief flexibility. 

Additionally, studies have found people with paranoia make lower trustworthiness judgments 

compared to healthy controls, however, the research lacks relevance to day-to-day life. 

Section one of this thesis aimed to review the current literature and develop an understanding 

of the relationship between belief flexibility and paranoia. Moreover, the review hoped to 

gain insight into whether there was a difference in belief flexibility in individuals 

experiencing low and high paranoia. A systematic literature search identified eight studies to 

be included in the current review. Of the eight studies, six studies examined non-clinical 

samples whilst two studies assessed clinical samples with non-clinical samples recruited as 

controls. Despite efforts to identify studies investigating differences in belief flexibility 

between low and high paranoia groups, only three studies were found. The review yielded 

mixed findings on the relationship between belief flexibility and paranoia in non-clinical and 

clinical samples, with some evidence suggesting that reduced belief flexibility predicted 

paranoia. However, of the three studies examining the difference in belief flexibility between 

the two groups, only one study reported on the association, which was found to be non-

significant. The current review was the first to examine the relationship between belief 

flexibility and paranoia. However, due to the methodological limitations of the included 

studies, the findings from this review should be interpreted with caution. Further studies are 

required to aid the understanding of belief flexibility in people experiencing paranoia. 

The second section of the thesis focused on the empirical study. The current study aimed to 

identify whether there was a difference in the rate a person experiencing low or high paranoia 

adjusts their trust judgements after receiving new information. Participants completed an 

online scenarios-based task measuring trust judgements in trustworthy and untrustworthy 
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conditions. Questionnaires related to paranoia, attachment, self-esteem, analytical thinking, 

and belief updating were also completed. The study examined changes in trustworthiness 

judgements when the characters in the task behaved consistently, for example, always 

trustworthy or untrustworthy, and following a trust violation when the characters suddenly 

behaved in an opposite fashion to their previous behaviour. Trustworthiness judgements in 

both conditions between the low and high paranoia group were non-significant when the 

characters behaved consistently and following a trust violation. However, participants 

changed their trust judgements in response to additional information in the way that was 

expected, suggesting the task in the current study is sensitive to measures of trust judgements. 

In both conditions, a significant interaction between gender and time, with greater 

trustworthiness rating for females across time, and a significant interaction between age and 

group, with greater paranoia severity demonstrated in younger people, was found. However, 

the association between high paranoia and attachment insecurity and self-esteem was non-

significant. The strengths and limitations of the study, implications of the findings, and 

recommendations for future research are addressed in the study.  
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Abstract 

Objectives  

Belief flexibility has been studied extensively across clinical and non-clinical delusion, 

however, little is known about the specific delusional symptoms, for example, paranoia and 

the relationship with belief flexibility. The current systematic review aimed to understand the 

relationship between belief flexibility and paranoia in adults and to identify whether a 

difference in belief flexibility occurred within low and high paranoia groups. 

Methods 

 A systematic search of three databases, Scopus, PsycINFO, and MEDLINE, was conducted 

in February 2022 using pre-defined search terms. Articles examining the relationship between 

belief flexibility and paranoia in adults were included in the review. A narrative synthesis of 

the results was completed, and the included studies were appraised for quality. 

Results  

Eight studies were included in the review. Global rating for the individual studies was 

predominantly ‘weak’ with two studies rated as ‘moderate’. The association between belief 

flexibility and paranoia across non-clinical and clinical samples was inconsistent, however, 

one study did demonstrate that reduced belief flexibility predicts paranoia. Only one study 

reported the difference in belief inflexibility and paranoia, nevertheless, the association was 

non-significant.  

Conclusions 

The current review found some evidence for a relationship between belief inflexibility and 

paranoia in adults but there were limited studies examining differences in belief flexibility in 

low and high paranoia groups. Overall, methodological shortcomings of the individual 
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studies and inconsistent findings make it difficult to draw meaningful conclusions. Strengths 

and limitations of the review, implications of the findings, and future research direction are 

discussed in the review.  

Keywords: paranoia, persecutory, belief flexibility, belief updating, belief formation.  

Practitioner points:  

• There is some evidence indicating an association between reduced belief flexibility 

and paranoia, however, high-quality research is required to conclude with confidence.  

• There are a limited number of studies looking at differences in belief flexibility for 

low and high paranoia groups 
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Introduction 

Belief flexibility can be defined as the degree to which a person demonstrates 

flexibility in their strongly held belief (Garety et al., 2020). The construct of belief flexibility 

emerged following early research focusing on cognitive biases, namely, jumping to 

conclusions (JTC) bias. It became apparent that whilst JTC assessed a data-gathering bias, the 

construct of belief flexibility was more sophisticated and involved a meta-cognitive reasoning 

capacity (Garety et al., 2005). The process of belief flexibility requires an individual to 

uncouple from a strongly held belief by considering the likelihood of being mistaken, 

reflecting on their held belief when new evidence and/or information is presented (evidence 

integration); and generating and/or considering alternative explanations (Fischoff & 

Beythmarom, 1983, Hemsley & Garety, 1986, Ward & Garety, 2019).  

Measures of Belief Flexibility 

Belief flexibility, or the inverse belief inflexibility, is measured using a variety of 

methods including clinical interviews or delusion-neutral tasks. The various measures of 

belief flexibility will be discussed in this section to gain an understanding of the available 

tools. However, the literature review will only focus on the iterations of BADE as it is the 

only experimental measure to assess belief flexibility and the only one for which there was a 

sufficient number of studies specifically focusing on paranoia. Regarding the clinical 

interview, assessment for belief flexibility is conducted using the Maudsley Assessment of 

Delusions Schedule (MADS; Wessely et al., 1993) and the Explanations of Experiences 

(EoE) interview assessing Alternative Explanations (AE; Freeman et al., 2004).  

The MADS is a 53-item interview assessing eight dimensions of delusions and an 

individual’s reasoning about their experiences and strongly held beliefs. The dimensions of 

delusions include: (1) strength of conviction, (2) belief maintenance, (3) affect related to 
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belief, (4) action on beliefs, (5) idiosyncrasy of belief, (6) preoccupation with belief, (7) 

systematization of belief, and (8) insight.  

Two items in the belief maintenance section are used to assess elements of belief 

flexibility, the possibility of being mistaken (PM), for example, “When you think about it 

now is it at all possible that you are mistaken about X?” and the reaction to a hypothetical 

contradiction (RTHC), for example, “How would you react in a hypothetical situation if new 

evidence were to be generated which contradicts the delusion”. Using this approach belief 

flexibility is operationalised as the delusional belief being absent or present, which is rated as 

‘yes’ or ‘no’, respectively. The MADS has very good inter-rater reliability with excellent 

kappa values for PM and RTHC (.91 and .90, respectively; Wessely et al., 1993). 

The EoE interview (Freeman et al., 2004) assesses an individual’s ability to consider 

an alternate explanation for their delusions. Individuals are typically asked, “Can you think of 

any other explanations for the experiences that you have described?” and “Are there any 

other reasons - other than [the delusional belief] - that could account for these experiences 

even if you think they are very unlikely?”. Belief flexibility is measured dichotomously with 

the creation of an alternate explanation rated as ‘yes’ or ‘no’.  

Another measure of belief flexibility is the Bias against Disconfirmatory Evidence 

(BADE; Moritz & Woodward, 2006). The BADE was specifically developed to examine a 

type of cognitive bias, whereby an individual’s strongly held belief is maintained or revised 

when presented with disconfirmatory evidence. The BADE task consists of 16-30 delusion-

neutral scenarios, for example, “Jenny can’t fall asleep” along with four scenario-based 

sentences, for example, “Jenny is nervous about her exam the next day” (neutral lure); “Jenny 

is worried about her ill mother” (emotional lure); “Jenny loves her bed” (absurd); and “Jenny 

is excited about Christmas morning” (true). Of the four sentences, there is one true 
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interpretation (initially implausible but later plausible), two lure interpretations - emotional 

and neutral lures (initially plausible but later implausible), and one absurd interpretation 

(implausible throughout). The plausibility of the four interpretations is rated for each scenario 

on a scale of 0 (poor) to 10 (excellent).  

Upon rating the statements, this procedure is repeated a further three times with 

additional information provided at each trial, for example, “Jenny can't fall asleep” (second 

trial); “Jenny can't wait until it is finally morning” (third trial); and “Jenny wonders how 

many presents she will find under the tree” (fourth trial). Upon reflecting on the information 

at each trial, individuals can adjust their ratings. When scoring the original version of the 

BADE task, reductions in the rating for the ‘lure’ item were evidence for the BADE (Moritz 

& Woodward, 2006). However, in the newer versions, results have been operationalised as 

evidence integration’ (the degree to which information has been integrated) and 

‘conservatism’ (reduced willingness to provide high plausibility ratings when justified; 

Speechley et al., 2012). It is of note, that over the years, there have been several versions of 

the BADE task, but they continue to share the same procedure.  

Research on Belief Flexibility  

The majority of studies on belief flexibility have been rooted in psychosis, with 

consistent associations with schizophrenia and the severity of delusional symptoms 

(Eisenacher & Zink, 2017; Garety et al., 2005). More recently, a study by Everaert et al. 

(2018) investigated interpretation bias and belief inflexibility with people experiencing 

common mental health difficulties. The results indicated that the severity of depression 

correlated with increased negative and decreased positive interpretation biases. However, the 

severity of social anxiety is significantly associated with an increased negative interpretation 
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bias. This would suggest that people experiencing greater severity of depression or social 

anxiety may be more biased and inflexible regarding their interpretations of situations. 

Recent studies (Sanford et al., 2014; Speechley et al., 2012) have compared the 

performance on the BADE task between people experiencing high- and low-delusional 

schizophrenia with people experiencing obsessive-compulsive disorder or bipolar disorder, 

and healthy controls. Both studies found poorer integration of evidence was associated with 

the high delusional sample compared to both the low delusional group and the healthy 

controls. 

Similarly, a study by Garety et al. (2013), investigated the differences in reasoning 

bias, as measured by the MADS and EoE, in relation to delusions subgroups (persecutory and 

grandiose delusions). The results indicated that the three variables measuring belief flexibility 

(PM, RTHC, and AE) were significantly different between the two groups. The grandiose 

delusions group showed an increased likelihood, compared to the persecutory group, of 

demonstrating reasoning bias.  

Conversely, some studies have reported non-significant associations between 

delusions and evidence integration impairment (Eifler et al., 2014; Moritz et al., 

2010; Veckenstedt et al., 2011) with even less evidence demonstrated for a positive 

association between delusions and evidence integration impairment (Riccaboni et al., 2012). 

However, it is of note that methodological limitations of the individual studies such as a lack 

of power in the sample size (Moritz et al., 2010) or a small variance of scores (Eifler et al., 

2014) need to be considered in relation to the association not reaching significance. 

A metanalytic review of 35 studies investigated the relationship between delusions in 

psychosis and cognitive biases, including the BADE. The sample consisted of patients with 

schizophrenia experiencing delusions, individuals with schizophrenia no longer experiencing 
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delusions, and healthy controls. The results indicated the group diagnosed with schizophrenia 

and experiencing delusions demonstrated increased BADE compared to the group with 

schizophrenia who historically experienced delusions. This would suggest BADE may be 

specifically related to delusions as opposed to schizophrenia alone (Mclean et al., 2016). 

Research investigating belief flexibility in sub-clinical samples also found significant 

associations between delusions and belief flexibility (Menon et al., 2013; Zawadzki et al., 

2012). A study by Orenes et al. (2012) examined whether BADE was evident in a non-

clinical population with low and high schizotypal traits, as measured by the Schizotypal 

Personality Questionnaire (SPQ). The Orenes et al. (2012) study was an extension of the 

Moritz and Woodward (2006) study which found a significant association between BADE 

and people with schizophrenia. The results for Orenes et al. (2012) indicated a non-

significant difference in BADE between the low and high SPQ. Accordingly, the findings are 

consistent with previous literature and may suggest that the BADE is demonstrated in clinical 

samples but not in non-clinical samples. However, it could also be argued that the detection 

of BADE may be less sensitive for non-clinical schizotypy as opposed to there being no 

difference between the low and high groups. Alternatively, it could be explained by the 

characteristics of schizotypy, for example, greater belief flexibility is observed in non-clinical 

schizotypy compared to people diagnosed with schizophrenia (Juarez-Ramos et al., 2014). 

Rationale for the Review 

There is a plethora of evidence demonstrating a clear association between belief 

flexibility and delusional severity in both clinical and non-clinical samples. However, little is 

known about the specific delusional symptoms, for example, paranoia and the relationship 

with belief flexibility. To the authors’ knowledge, a systematic review examining the 

relationship between paranoia and belief flexibility has not been previously conducted. 
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Aim 

The aim of the current review is to develop an understanding of the current literature 

on belief flexibility specifically regarding paranoia. The review will aim to address the 

following research questions, firstly, is there a relationship between belief flexibility and 

paranoia? Secondly, is there a difference in belief flexibility across the low and high paranoia 

groups? 

Methods 

The current review adhered to the statement of Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA; Moher et al., 2009). This paper did not 

require ethical approval as it describes a literature review. The decision to complete a 

narrative synthesis was based on the limited number of studies available to perform a meta-

analysis in the clinical and non-clinical subsections.  

Registration of the Review Protocol  

The review protocol was pre-registered and made public on the Open Science 

Framework (OSF) account at Sheffield University. The pre-registration link is 

https://osf.io/e5hsg/?view_only=cd8760c9ebce4cd9a0f7a7b54986383e  

Search Strategy 

A systematic literature search of three electronic databases: PsychINFO, MEDLINE, 

and Scopus was conducted. Three databases were used as this was considered to provide 

sufficient retrieval of results (Siddaway et al., 2019). Databases were searched using 

predefined search criteria using the Participant, Intervention, Control, Outcome (PICO) 

framework (Richardson et al., 1995) and where Medical Subject Headings (MeSH) were 

available, these terms were exploded and combined (Appendix A).  



10 
 

  

The search terms were developed by collating search terms used in previous related 

reviews and considering synonyms for the terms. To improve the search results assistance 

was gained from the librarian specialising in Psychology at Sheffield University. 

The support included the use of Boolean operators (AND and OR) as well as the 

truncation technique to broaden the search terms to include different word endings and 

spellings, for example, using Paranoi* rather than Paranoia and Paranoid. 

The following search strings were used to search titles, abstracts, and keywords of 

publications with no limits placed on the database (“Paranoi*” OR “Persecut*” OR 

“Delusion*” OR “Suspici*”) AND (“Belief Flexibility” OR “Belief Updating” OR “Belief 

Formation” OR "Bias Against Disconfirmatory Evidence" OR “BADE” OR “Evidence 

Integration” OR “Maudsley Assessment of Delusions Schedule” OR “MADS” OR 

“Explanation of Experiences Assessment” OR “EoE”).  

To aid the removal of duplications and enable hand searching of citations, articles 

were exported to the Mendeley software. Forward and backward manual citation searching 

was also conducted to identify additional articles from the reference lists within the studies 

included in the current review. This was to ensure that a thorough search of studies was 

completed for the current review. 

Existing grey literature was not included in the review as a method to ensure a high 

standard of study quality (Aromataris & Ritano, 2014; Pappas & Williams, 2011). During 

instances when the studies appeared to assess the association between paranoia and belief 

flexibility but were not explicitly reported within the findings, the authors were contacted via 

email to gain or clarify the information.  
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Study Selection 

Initial searching of articles yielded 501 papers. Articles were then extracted to 

Mendeley, and duplicate papers were removed from the search results (n = 183). Titles and 

abstracts of identified studies were screened by the author (n = 318) to determine relevance 

and subsequently checked against the inclusion and exclusion criteria. Articles that did not 

meet the inclusion criteria were excluded and a rationale was provided (n = 228). The full 

texts of the remaining papers (n = 90) were then screened. Additionally, hand searching of 

reference lists and studies citing the included article was carried out to gain a comprehensive 

search result. This process resulted in an additional study (n = 1).  

To ensure the reliability of the selection process, an independent rater checked a 

proportion of the papers (15%; n = 14) during full-text screening. Inter-rater reliability 

showed substantial levels of agreement, Kappa = .63, p < .01, 95% CI (-.01,1.28). 

Discrepancies were resolved through discussion and/or contacting the original authors for 

further information.  

The extracted data was organised on Microsoft Excel software using a review-specific 

form. Information extracted from the primary studies included primary author, year of 

publication, title, design, country, sample characteristics (n, age, gender), paranoia and belief 

flexibility measure, key findings, and the data quality score (Table 1). 

Eligibility criteria  

For the review, the eligible sample was found in the studies that reported findings on 

an adult (18+) clinical or subclinical sample. The rationale to be inclusive of these 

participants was based on the current aims of the review and to develop the current 

understanding of belief flexibility and levels of paranoia as the findings are inconclusive.  
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Inclusion Criteria  

Studies were included based on the following criteria: (1) participants were adults, 

male, female, and non-binary, aged 18+ years old, (2) the sample included clinical and/or 

subclinical paranoid individuals, (3) quantitative studies assessing paranoia and belief 

flexibility using validated measures, (4) quantitative studies reporting statistical results on 

paranoia and belief flexibility, (5) RCTs reporting baseline data, (6) mixed-methods studies 

reporting quantitative data relevant to the review aims, (7) articles using quantitative non-

randomised controlled trials (including cohort studies, case-control studies, cross-sectional 

studies), and (8) papers using quantitative case studies and series. 

Exclusion Criteria 

Studies were omitted based on the following criteria: (1) full text was not available in 

English, (2) retrieved articles were qualitative studies including narrative reviews, literature 

reviews, editorials, dissertations, book chapters and commentaries, (3) studies that focused on 

children and young people below the age of 18 years old, and (4) grey literature. 

Quality Appraisal  

To evaluate the quality of the included studies, critically appraise the study findings, 

and eliminate the risk of bias, the Effective Public Health Practice Project (EPHPP) Quality 

Assessment Tool for Quantitative Studies (Thomas et al., 2004: Appendix B) was used. 

The EPHPP is commonly used within healthcare-related systematic reviews as there 

is clear guidance regarding use and the tool has good content and construct validity (Thomas 

et al. 2004; Appendix B) as well as good inter-rater reliability (Armijo-Olivio et al., 2012). 

Moreover, based on a review by Deeks et al. (2003) the EPHPP is considered one of the “best 

tools” for assessing study quality.  
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The EPHPP evaluates eight components (1) selection bias, (2) study design, (3) 

confounders, (4) blinding, (5) data collection methods, (6) withdrawals and dropouts, (7) 

intervention integrity, and (8) analysis, with a quality rating for each component denoted by a 

numerical value (1 = strong, 2 = moderate, and 3 = weak). Overall global rating is calculated 

by summing the individual scores for the eight components. Classification for overall global 

ratings is strong (no weak ratings), moderate (one weak rating) or weak (two or more weak 

ratings). 

Within the current review, ratings of the study were lower, for example, if the sample 

did not represent a clinical or subclinical paranoid population, the study design was not 

indicated, confounding variables including age and sex were not controlled, blinding was not 

carried out, validated measures of paranoia and the use a belief flexibility tasks, for example, 

Green’s Paranoia Thought Scale-B (Green et al., 2008) and Bias Against Disconfirmatory 

Evidence (Moritz & Woodward, 2006), respectively, were not used, withdrawal and dropout 

rates were not stated, and key decisional information was omitted for the intervention and 

analysis components, for example, the rationale for the p value used in the study. 

In addition to the global rating scores of the paper, the component rating scores were 

also reported. This was to facilitate transparency and mitigate the likelihood of misleading 

readers when only reporting global ratings (Liberati et al., 2009). 

A second independent rater also critically appraised a percentage of the included 

papers to aid reliability (37.5% ; n = 3). Disagreements in component and global ratings 

between the raters were resolved through further discussion until consensus was reached. The 

discrepancy in ratings was identified for the study sample representing the target population 

and whether confounding variables were sufficiently attended to in the analysis. Inter-rater 

reliability was calculated using Kappa and interpreted following the criteria proposed by 
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Landis and Koch (1977). There was substantial agreement between the raters, Kappa = .73, p 

< .001, 95% CI (.52, .94). 

Results 

Summary of Studies 

A total of eight studies were included in the systematic review. The PRISMA flow 

diagram outlines the different phases of the review (Figure 1; Moher et al., 2009). All articles 

were peer-reviewed and published between January 1972 and February 2022. It is of note that 

the earliest date reflects the earliest found study rather than a predefined date. A summary of 

each study's characteristics and key findings can be found in Table 1. 

The studies included in the review predominantly employed a cross-sectional research 

design (n = 6) to assess the relationship between paranoia and belief flexibility. Two studies 

did not report the research design (Lavigne et al., 2020; Woodward et al. 2007). The majority 

of studies in the review were carried out in Canada (n = 4) followed by the United States of 

America (n = 2), China (n = 1), and Germany (n =1).  

Across the studies, study samples were recruited via local Universities (n = 3), 

Amazon's Mechanical Turk - Online platform (n = 2), Central Institute of Mental Health (n = 

1), and psychiatric hospitals (n = 1). One study did not report recruitment information 

(Lavigne et al., 2020). 

The total number of participants included across the studies was 906. However, two 

studies (Buchy et al., 2007; Woodward et al., 2007) used the same participants for the study 

samples and therefore have overlapping samples. For the purpose of the review, the same 

participants will be considered twice for the narrative synthesis. 
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The review sample included male (n = 374), female (n = 419), and non-binary (n = 1) 

participants. Two studies did not report the gender of the samples thus, accounting for 112 

participants in the review (Woodward et al., 2006, 2007). The average age of the sample 

across six studies was 33.99 years. One study did not report on age (Woodward et al., 2006), 

whilst one study reported age within age brackets and the n (Bronstein et al., 2019; see Table 

1 for n values). 

Of the eight studies, six studies consisted of non-clinical samples (Bronstein et al., 

2019; Buchy et al., 2007; Deng et al., 2022; Lavigne et al., 2020; Woodward et al., 2007; 

Zawadzki et al., 2012; n = 805) and two studies consisted of clinical samples with non-

clinical samples recruited as controls (Eifler et al., 2014; Woodward et al., 2006; n = 101, 

please see Table 1 for sample breakdown).  

Of the clinical samples of interest, diagnoses included schizophrenia (n = 29) and 

schizophrenia spectrum disorders (n = 14) (Eifler et al., 2014; Woodward et al., 2006, 

respectively, see Table 1). 

Despite efforts to identify studies investigating differences in belief flexibility 

between low and high paranoia groups, only three studies were found to include a sample 

consisting of these groups (Buchy et al., 2007; Woodward et al., 2006; Zawadzki et al., 

2012). In Buchy et al. (2007) and Woodward et al. (2006) study, participants scoring greater 

than the 90th percentile on the Schizotypal Personality Questionnaire (SPQ; Raine, 1991) 

formed the high group (n = 74) whilst participants scoring less than the 10th percentile on the 

SPQ formed the low group (n = 64). In Zawadzki et al. (2012) study participants were 

differentiated using a median split of the Peters et al. Delusions Inventory – Paranoia item 

score (PDI; Peters et al. 1999) for the low (n = 58) and high (n = 59) groups.  
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Across the studies, paranoia was measured using the Positive and Negative Syndrome 

Scale -Item 6 (PANSS; Kay & Opler, 1987; n = 2), SPQ (Raine, 1991; n = 3), Green’s 

Paranoia Thought Scale (GPTS; Green et al., 2008; n = 1), Revised GPTS (R-GPTS; Freeman 

et al., 2019: n = 1), and PDI (Peters et al. 1999; n = 1). To measure belief flexibility, all the 

studies used a version of the bias against disconfirmatory evidence task (BADE; Moritz & 

Woodward, 2006).  
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 Figure 1 

 PRISMA Diagram 
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Table 1 

Study Characteristics for the Eight Studies Included in the Review 

 Measures  

Source 

(year) 

Title Design Country 

 

Setting 

Sample 

Characteristics 

n 

age (years) 

gender (n) 

Paranoia Belief 

Flexibility 

Key Findings Data 

Quality 

Non-Clinical Sample 

Bronstein 

et al. 

(2019) 

Pathways to 

paranoia: 

Analytic 

thinking and 

belief flexibility 

CS United States 

 

Amazon's 

Mechanical 

Turk - Online 

Crowdsource 

Platform 

Non-Clinical  

 

231 

 

18 - 29 (n = 62)  

30 - 39 (n = 84) 

40 - 49 (n = 39) 

50+      (n = 46)  

 

F = 130; M = 101 

 

GPTS-B 

 

BADE  

 

EII and paranoia  

β = .46, t(230) = 8.00, p < .05 

CI = .35-.57 

PII and paranoia 

β = .47, t(230) = 8.04, p < .05 

CI = .35-.57 

NII and paranoia 

β = .47, t(230) = 8.11, p < .05 

CI = .35-.57 

 

3 

Deng et al. 

(2022) 

Developing a 

novel 

assessment of 

interpretation 

flexibility: 

Reliability, 

validity and 

clinical 

implications 

 

CS United States 

 

Amazon's 

Mechanical 

Turk - Online 

Crowdsource 

Platform 

Non-Clinical 

 

274 

 

M = 37.77;  

SD = 10.83 

 

F = 130 ; M = 143 

Non-Binary = 1  

R-GPTS Emotional 

BADE 

Negative Outcome Scenarios 

PIB and paranoia 

β = -.13, p = .63 

NIB and paranoia  

β = .28, p < .001  

 

Positive Outcome Scenarios 

PIB and paranoia 

β = 0.04, p = .4) 

NIB and paranoia 

β = 0.20, p < .001 

 

3 
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 Measures  

Source 

(year) 

Title Design Country 

 

Setting 

Sample 

Characteristics 

n 

age (years) 

gender (n) 

Paranoia Belief 

Flexibility 

Key Findings Data 

Quality 

Lavigne et 

al. (2020) 

Functional brain 

networks 

underlying 

evidence 

integration and 

delusional 

ideation 

NS Canada 

 

Setting NS 

Non-Clinical  

 

41 

 

M = 35.44;  

SD = 12.59) 

 

F = 22 ; M = 19 

SPQ  

suspicious 

subscale 

BADE - 

Behavioural 

SPQ suspiciousness and 

behavioural BADE 

β = -0.61, p < .05  

 

 

 

 

 

3 

Clinical with Non-Clinical Control Sample 

Eifler et al. 

(2014) 

Neurocognitive 

capabilities 

modulate the 

integration of 

evidence in 

schizophrenia 

 

CS Germany 

 

Schizophrenia 

– Central 

Institute of 

Mental Health 

in Mannheim, 

Germany. 

 

Healthy 

Controls – 

Unclear 

 

Schizophrenia  

n = 29 

M = 37.14;  

SD = 10.05 

F = 7 ; M = 22  

 

Healthy Controls 

n = 29 

M = 34.76;  

SD = 11.12 

F = 9 ; M = 20 

PANSS 

P6 

BADE Disconfirmatory evidence  

r = 0.15, p = .27 

 

Confirmatory evidence  

r = 0.02, p = .89 

 

3 
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 Measures  

Source 

(year) 

Title Design Country 

 

Setting 

Sample 

Characteristics 

n 

age (years) 

gender (n) 

Paranoia Belief 

Flexibility 

Key Findings Data 

Quality 

Woodward 

et al. 

(2006) 

The 

contribution of 

a cognitive bias 

against 

disconfirmatory 

evidence to 

delusions: A 

study in an 

Asian sample 

with first 

episode 

schizophrenia 

spectrum 

disorders 

CS Hong Kong, 

China. 

 

Two 

psychiatric 

Hospitals  

First episode 

Schizophrenia and 

Non-Clinical 

n = 43 

 

Healthy Control 

n = 17 

Delusional  

n = 14 

Non-Delusional 

n = NS 

 

M = NS; SD = NS 

F = NS ; M = NS 

PANSS  

P6 

BADE Delusional vs. non-delusional 

patients;  

r = .31, p < .05 

 

Delusional patients vs. controls. 

r = .36, p = .11 

 

2 

Non-Clinical Sample with High and Low Groups 

Buchy et 

al. (2007) 

A cognitive bias 

against 

disconfirmatory 

evidence 

(BADE) is 

associated with 

schizotypy 

 

CS Canada 

 

University 

Non-Clinical 

Students 

 

High Schizotypy  

37 

M = 19.11;  

SD = 1.83 

F= 23; M = 14 

 

Low Schizotypy  

32 

M = 19.67;  

SD = 2.28 

F = 20 ; M = 12 

SPQ 

suspicious 

subscale 

 

BADE SPQ-suspiciousness and BADE 

r = -.22, p >.06 

 

2 
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 Measures  

Source 

(year) 

Title Design Country 

 

Setting 

Sample 

Characteristics 

n 

age (years) 

gender (n) 

Paranoia Belief 

Flexibility 

Key Findings Data 

Quality 

Woodward 

et al.  

(2007) 

 

 

A bias against 

disconfirmatory 

evidence Is 

associated with 

delusion 

proneness in a 

nonclinical 

sample 

 

NS Canada 

 

University  

Non-Clinical 

undergraduate 

students 

 

69 

 

High non-clinical 

schizotypal n = 37  

M = 19.11;  

SD = 1.83 

F= 23 ; M = 14 

 

Low non-clinical 

schizotypal n = 32 

M = 19.67;  

SD = 2.28 

F = 20 ; M = 12 

 

SPQ 

suspicious 

subscale 

BADE SPQ suspicious subscale and 

BADE initial belief (rating after 

sentence 1 and after sentence 2) 

r = -.02, p > .05 

 

SPQ suspicious subscale and 

BADE evidence integration 

(rating after sentence 2 and after 

sentence 3) 

r = .12, p > .05 

 

3 
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 Measures  

Source 

(year) 

Title Design Country 

 

Setting 

Sample 

Characteristics 

n 

age (years) 

gender (n) 

Paranoia Belief 

Flexibility 

Key Findings Data 

Quality 

Zawadzki 

et al. 

(2012) 

Cognitive 

factors 

associated with 

subclinical 

delusional 

ideation in the 

general 

population 

 

CS Toronto, 

Canada 

 

University 

Non-clinical 

undergraduate 

students 

 

121 

 

M =30.7 ; SD = 12.6 

 

F = 78 ; M = 43 

 

High PDI 

n = 58 

 

Low PDI 

n = 59 

PDI- 

Paranoia 

BADE PDI paranoia and BADE ratio 

(reduction in confidence between 

1st and 3rd trial for lure 

interpretations as a ratio as an 

increased confidence for the true 

interpretations) 

r = -.04, p > .05 

 

PDI and Liberal Selection within 

BADE (number of lure or absurd 

interpretations endorsed) 

r = .05, p > .05 

 

High PDI Evidence integration  

r = .18, p >.05 

 

Low PDI Evidence integration  

r = .07, p >.05 

 

3 

Note. BADE = Bias against disconfirmatory evidence, CS = Cross-sectional, EII = Evidence Integration Impairment F = Female. GPTS-B = 

Green’s paranoia thought scale – B. M = Male. NIB = Negative integration bias. NII = Negative Integration Impairment. NS = Not specified. 

PANSS = Positive and negative syndrome scale. PDI = Peters et al. delusions inventory. PIB = Positive integration bias. PII = Positive 

Integration Impairment. R-GPTS = Revised - Green’s paranoia thought scale. SPQ = Schizotypal personality questionnaire.   
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Study Quality 

Quality appraisals of the studies included in the review are presented in Table 2. The 

risk of selection bias across the eight studies was rated as ‘strong’ for three studies (Bronstein 

et al., 2019; Deng et al., 2022; Eifler et al., 2014), as ‘moderate’ for three studies (Buchy et 

al., 2007; Lavigne et al., 2020; Woodward et al., 2006), and as ‘weak’ for two studies 

(Woodward et al., 2007; Zawadzki et al., 2012). Selection bias was evident in the ‘moderate’ 

and ‘weak’ rated studies due to limited information about the recruitment procedure, 

convenience sampling and/or the sample was not representative of the target population. 

Regarding study design, all studies were rated ‘moderate’. Most studies did not 

control for confounding variables (n = 4) and were therefore rated ‘weak’ (Bronstein et al., 

2019; Deng et al., 2022; Eifler et al., 2014; Lavigne et al., 2020). The ‘moderate’ rated 

studies (n = 3) controlled for 60%-79% of the confounding variables (Buchy et al., 2007; 

Woodward et al., 2007; Zawadzki et al., 2012) whilst the ‘strong’ rated study (Woodward et 

al., 2006) controlled for 80-100% of the confounding variables. Common confounding 

variables included age, sex, education, and race. All studies were rated ‘weak’ for blinding as 

both the participants and the researchers were aware of the purpose of the study.  

Data collection and data analysis across the studies were rated ‘strong’. Across the 

studies, measurements of paranoia and belief flexibility were completed using validated and 

reliable tools. Data analysis was also appropriate for the research questions and the research 

design. Of the eight studies, four studies reported withdrawal and/or dropout rates and 

therefore, rated ‘strong’(Buchy et al., 2007; Deng et al., 2022; Eifler et al., 2014; Zawadzki et 

al., 2012). Three studies were rated ‘moderate’ due to limited transparency of withdrawal 

and/or dropout rates (Bronstein et al., 2019; Lavigne et al., 2020; Woodward et al., 2006). 

There was no reference to the withdrawal and/or dropout in the Woodward et al. (2007) study 
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and therefore the study was rated ‘weak’. Intervention integrity was not rated as it was not 

applicable to the current review. Overall, the global rating for most studies was ‘weak’ (n = 6; 

Bronstein et al., 2019; Deng et al., 2022; Eifler et al., 2014; Lavigne et al., 2020; Woodward 

et al., 2007; Zawadzki et al., 2012) whilst two studies were rated ‘moderate’ (Buchy et al., 

2007; Woodward et al., 2006). 
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Table 2 

Quality Assessment Scores for the Included Studies 

Note. N/A = Not applicable. 

Quality Assessment Tool for Quantitative Studies 

Study Selection 

Bias 

Study Design Confounder Blinding Data 

Collection 

Withdrawal 

and Dropout 

Intervention 

Integrity 

Data 

Analysis 

Global 

Rating 

 

Bronstein et 

al. 2019) Strong Moderate Weak Weak Strong Moderate N/A Strong Weak 

Buchy et al. 

(2007) Moderate Moderate Moderate Weak Strong Strong N/A Strong Moderate 

Deng et al. 

(2022) Strong Moderate Weak Weak Strong Strong N/A Strong Weak 

Eifler et al. 

(2014) Strong Moderate Weak Weak Strong Strong N/A Strong Weak 

Lavigne et 

al. (2020) Moderate Moderate Weak Weak Strong Moderate N/A Strong Weak 

Woodward 

et al. (2006) Moderate Moderate Strong Weak Strong Moderate N/A Strong Moderate 

Woodward 

et al. (2007) Weak Moderate Moderate Weak Strong Weak N/A Strong Weak 

Zawadzki 

et al. 2012) Weak Moderate Moderate Weak Strong Strong N/A Strong Weak 
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Relationship between Paranoia and Belief Flexibility 

All studies compared the relationship between paranoia and belief flexibility. To aid 

understanding and the interpretation of the results from the included studies, the narrative 

synthesis will focus on the non-clinical sample and then the clinical sample with the non-

clinical control group.  

Non-Clinical Sample 

Three studies reported the association between paranoia and belief flexibility in the 

non-clinical sample. Of the three studies, two studies examined the associations between the 

variables SPQ-Suspiciousness item and behavioural BADE (Lavigne et al., 2020) and GPTS 

and BADE positive and negative interpretation bias (Deng et al., 2022). However, in 

Bronstein et al. (2019) the relationship between paranoia, as assessed by the R-GPTS, and 

BADE was examined, and so the narrative synthesis will follow this format.  

 A negative correlation was found between SPQ-suspiciousness and behavioural 

BADE (β = -.61, p < .05; Lavigne et al., 2020). The Deng et al. (2022) study used two 

conditions (negative and positive) with two emotional BADE components (positive 

interpretation bias and negative interpretation bias) to assess belief flexibility. The negative 

outcome condition consisted of sentences that initially encouraged positive interpretation bias 

but with a scenario outcome that was negative, therefore the disconfirming evidence in the 

task was the positive interpretation bias. The positive outcome condition consisted of 

sentences that initially encouraged negative interpretation bias but with a scenario outcome 

that was positive, therefore the disconfirming evidence in the task was the negative 

interpretation bias. 

Within the negative outcome condition, a highly significant negative association was 

found between paranoia and NIB (β = .28, p < .001) but not PIB (β = -.13, p = .63). Within 
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the positive outcome condition, a highly significant negative association was found between 

paranoia and NIB (β = .20, p < .001) but not PIB(β = .04, p = .477). The findings from both 

conditions would suggest that paranoia is consistently related to interpretation bias in the 

negative condition but inconsistently related to paranoia in the positive condition as the 

preference was for NIB. This would suggest that belief flexibility is reduced in paranoia, and 

this is more evident when presented with negative information. 

Overall, within the non-clinical samples, the results appear mixed regarding the 

association between paranoia and various BADE tasks. The main difference between the two 

studies was the measurement of belief flexibility within BADE. One study looked at 

behavioural BADE whilst the other study analysed BADE positive and negative 

interpretation bias within the positive and negative conditions (Lavigne et al., 2020; Deng et 

al., 2022, respectively). Consequently, conclusions for the non-clinical sample are difficult to 

ascertain. 

Despite the review finding mixed results for the association between paranoia and 

various BADE tasks, Bronstein et al. (2019) found evidence integration impairment, as 

measured by BADE, predicted paranoia (β = .46, t(230) = 8.00, p < .05). Moreover, positive, 

and negative integration impairment also predicted paranoia (β = .47, t(230) = 8.04, p < .05 

and β = .47, t(230) = 8.11, p < .05, respectively). This may suggest that specifically BADE 

negative interpretation bias has a direct effect on paranoia. However, as there was only one 

study included in the review assessing the predictive relationship between the variables 

(Bronstein et al., 2019), the findings need to be interpreted with caution for the non-clinical 

sample. 
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Clinical Sample with a Non-Clinical Control Group.  

Two studies used a clinical sample with a non-clinical sample as a control group 

(Eifler et al., 2014; Woodward et al., 2006). The two studies examining the PANSS P6 items 

with BADE reported different associations and will therefore be summarised separately. In 

Eifler et al. (2014) the correlational analysis was part of the secondary analysis and so only 

the results for the clinical sample were reported. The results indicated a non-significant 

association for PANSS P6 and BADE Disconfirmatory evidence and BADE Confirmatory 

evidence (r = 0.15, p = .27 and r = 0.02, p = .89, respectively). In Woodward et al. (2006) 

study BADE disconfirmatory evidence was examined with delusion, non-delusional, and 

control groups. A positive association was found for the delusion group when compared with 

the non-delusional group (r = .31, p < .05), but there was a non-significant association for the 

delusional group when compared with the control group (r = .36, p = .11). Consequently, the 

results from both studies would indicate paranoia when measured by PANNS P6 does not 

significantly correlate with belief flexibility when comparing clinical samples to non-clinical 

samples.  

Relationship between Paranoia and Belief Flexibility in Low and High Groups 

Three studies differentiated the sample into low and high non-clinical groups (Buchy 

et al., 2007; Woodward et al., 2007; Zawadzki et al., 2012). Despite differentiating groups 

into low and high groups, Buchy et al. (2007) and Woodward et al. (2007) only reported the 

combined (total sample) correlations for suspiciousness and belief flexibility. Buchy et al. 

(2007) found a non-significant correlation between suspiciousness and belief flexibility. 

Similarly, Woodward et al. (2007) study found a non-significant association between SPQ-

suspiciousness and BADE initial belief (rating after sentence 1 and after sentence 2) and 

BADE evidence integration (rating after sentence 2 and after sentence 3). All p’s >.05.  
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On the other hand, in Zawadzki et al. (2012) study, the results were reported for the 

low and high PDI groups. Nevertheless, the association between the evidence integration and 

paranoia in the low and high groups was non-significant (all p’s >. 05). This would suggest 

both SPQ and PDI do not significantly correlate with belief flexibility. Although, Zawadzki 

et al. (2012) found a negative association between PDI and BADE ratio (an increase in the 

‘true’ interpretation without the reduction in confidence for ‘lure’ interpretations) as well as 

PDI and liberal selection (number of endorsed lure or absurd interpretations) across the 

sample (r = -.22, p < .05 and r = -.22, p < .0001, respectively). This would suggest 

participants showed limited confidence in reducing the scores for the ‘lure’ item even when 

presented with disconfirmatory evidence. Moreover, there was a selection bias for the 

decision to choose a lure or an absurd item rather than, the highest rating for lure or absurd 

items for the BADE scenarios. 

Discussion 

Summary of Findings 

 The aims of the current systematic review were to assess the relationship between 

belief flexibility and paranoia and whether there was a difference in belief flexibility between 

people with low and high paranoia. A total of eight studies, yielding a sample size of 906, 

met the inclusion criteria for the review. All studies compared the relationship between 

paranoia and belief flexibility. 

Non-Clinical Sample 

Two studies reported on the association between paranoia and belief flexibility in the 

non-clinical sample, whilst one study examined the relationship between the variables. 

However, measurement of paranoia severity differed across the studies. One study used the 

SPQ-Suspiciousness item (Lavigne et al., 2020) whilst the other two studies used a variant of 
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the GPTS measure (Bronstein et al., 2019; Deng et al., 2022) to measure paranoia. 

Additionally, across the three studies, belief flexibility was measured and reported using 

various versions of the BADE, for example, behavioural BADE and emotional BADE. As a 

result, there was limited opportunity to compare the findings and draw an overall conclusion 

for this sample. However, Deng et al. (2022), found an association between BADE evidence 

integration bias and paranoia. This was further supported by the Bronstein et al. (2019) study 

which found negative evidence integration impairment predicted paranoia. As a result, the 

findings suggest that a reduced ability in belief flexibility, specifically when information is 

negative, may increase the likelihood of experiencing paranoia. 

Clinical Sample with a Non-Clinical Control Group 

Two studies used a clinical sample with a non-clinical sample as a control group 

(Eifler et al., 2014; Woodward et al., 2006) Both studies found a non-significant association 

for disconfirmatory evidence in the clinical sample compared to the non-clinical sample even 

with different sample sizes. It can therefore be argued that the non-significant association 

occurred irrespective of Woodward et al. (2006) using a larger sample size, which can be 

claimed to increase the likelihood of a significant result. However, as both studies did not 

report a power analysis, findings could be subject to a type one or type two error (Field 

2009).  

Comparative analysis, using a non-clinical sample was not completed in the Eifler et 

al. (2014) study as this was not of interest to the authors. However, in the Woodward et al. 

(2006) study the delusional sample was compared to the non-delusional sample regarding 

paranoia and BADE disconfirmatory evidence, which was found to be significant. 

Consequently, suggesting a relationship between BADE disconfirmatory evidence is 

associated with the delusional sample when compared to the non-delusional sample but not 
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when compared to the non-clinical sample. These findings are inconsistent with expectations, 

as BADE is expected to be associated with paranoia (Woodward et al., 2007). 

Relationship between Paranoia and Belief Flexibility in Low and High Groups 

 Three studies differentiated the sample into low and high sub-clinical groups (Buchy 

et al., 2007; Woodward et al., 2007; Zawadzki et al., 2012). Both, Buchy et al., 2007 and 

Woodward et al. (2007), found a non-significant association between paranoia and belief 

flexibility. However, the results from these studies should be interpreted with caution as the 

correlational analysis was performed for the whole sample and not the subgroups. As a result, 

it could be argued that by pooling the data from both low and high groups, the data would not 

be normally distributed, as the data set only includes extreme values from either side of the 

distribution curve, therefore, reducing the reliability of the results.  

Conversely, the results were reported for the low and high PDI groups in Zawadzki et 

al. (2012) study. Nevertheless, the association between the evidence integration and paranoia 

in both groups was non-significant. This would suggest that belief flexibility when measured 

by BADE does not correlate to the SPQ and PDI measures of paranoia within the low and 

high groups. However, as the findings between the low and high groups are based on one 

study, further studies are warranted to draw conclusions with confidence.  

Strengths and Limitations 

Previous reviews have examined belief flexibility in relation to delusions in 

psychosis, schizophrenia, and over the course of psychosis, see reviews by Mclean et al., 

(2017), Moritz et al. (2014), and Eisenacher and Zink. (2017), respectively. However, to the 

authors' knowledge, the current review was the first to assess the relationship between belief 

flexibility and paranoia as well as assess the current understanding of the differences in belief 

flexibility between the low and high paranoia groups.  
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The current review can be commended for utilising a systematic approach following 

the Prisma checklist to identify and review the included studies forming the review. This 

approach was used to aid methodological rigour to increase the reliability and validity of the 

review. Moreover, inter-rater reliability checks were completed during the screening phase 

and during the quality assessment of the included studies, which yielded substantial inter-

rater reliability at both times (Landis & Koch, 1977). By including multiple raters at various 

points of the review it increased the methodological integrity of the review and ensured 

consistency and consensus of the ratings and the included papers.  

However, the understanding gained from the review, specifically the association 

between belief flexibility and paranoia, is limited, due to several shortcomings of the 

included studies. Firstly, the number of published studies included in the review was limited. 

Only peer-reviewed papers were included due to the assumption that these papers are of high 

quality. However, by excluding literature, as the studies were not peer-reviewed (grey 

literature) or papers that were not published in English due to translation difficulties, the 

current review may have overlooked relevant studies. For example, studies with null findings 

may have provided a further understanding of belief flexibility and paranoia (Rosenthal, 

1979). 

Secondly, across the studies, belief flexibility was measured using various iterations 

of the BADE task, for example, behavioural, emotional and the original BADE task. As a 

result, for the most part, a comprehensive synthesis of the findings was difficult due to the 

use of different measures and inconsistent results, therefore, it was difficult to draw strong 

conclusions from the review. Similarly, paranoia was typically measured using a single item 

from a standardised measure, for example, SPQ-Suspiciousness or the PANSS P6 item, with 

two studies measuring paranoia severity using the GPTS or the R-GPTS. It is therefore 

difficult to say whether the measure itself impacted the results yielded in studies and 
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subsequently in the review. For example, when using the SPQ-Suspiciousness item a non-

significant association for BADE was observed. However, the study using the GPTS 

measure, which assesses paranoia across several items, found a significant association with 

BADE. It may be that a single-item measure does not encompass the complexity of the 

formation and maintenance of paranoia, therefore, the validity of these studies can be 

questioned (Garety et al., 2001; Freeman & Garety, 2004).  

Finally, the overall rating of quality for most of the studies was ‘weak’ with two 

studies rated as ‘moderate’. Ratings of ‘weak’ and ‘moderate’ were due to sampling bias or 

the study not attending to confounding variables. As a result, the conclusions drawn from the 

current review should be interpreted with caution.  

Research Limitations, Clinical Implications, and Future Research 

Evidently, based on the eight studies included in the review, there is limited research 

and understanding of belief flexibility and paranoia. Previous research has included people 

experiencing paranoia within a sample of people experiencing delusions, however, the studies 

did not differentiate the findings for the subgroups and therefore they could not be included 

in the review, for example, So et al. (2012). Moreover, the conclusions drawn from the study 

cannot be applied to people experiencing a specific sub-type of delusion, for example, 

persecutory delusions or grandiose delusions. Future studies should assess the subtypes of 

delusions individually to allow for specific clinical application. 

As evidenced in the current review, paranoia is prevalent in clinical and non-clinical 

samples. Whilst the review findings cannot with confidence say there is a strong association 

between belief flexibility and paranoia due to limitations within the studies. The findings do 

suggest there may be a possible link. As a result, therapeutic work could focus on the 

cognitive element of Cognitive Behaviour Therapy (CBT) to support belief flexibility in 
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relation to paranoid ideation. Freeman et al. (2016) noted six key self-help steps in reducing 

paranoia using CBT, with the third element focussing on reviewing the paranoid thought and 

attempting to find alternate explanations, thus updating the individual’s belief about the 

paranoid thought. 

The studies included in the review were predominantly cross-sectional in design, 

therefore, leading to difficulties in ascertaining causal inferences between belief flexibility 

and paranoia. To overcome the design limitation, future studies could follow a longitudinal 

design and assess both clinical and non-clinical populations experiencing paranoia. This may 

support the understanding of belief flexibility across time and how best to intervene regarding 

the management of paranoia. 

Additionally, as per the limitations section in the current review, the global rating for 

most of the included studies was ‘weak’ (n = 6) with two studies rated moderate, future 

studies should address the methodological shortcomings by attending to, for example, 

confounding variables, as a method of creating strong quality research. A replication of the 

current review and conducting a metanalytic review, when high-quality studies are available, 

is also warranted in the future. This is to aid understanding of paranoia and belief flexibility 

and to increase confidence in the conclusions drawn from the review. 

Conclusions 

 In conclusion, the current review found mixed findings for the relationship between 

belief flexibility and paranoia which were evident across both clinical and non-clinical 

samples. Interestingly, when paranoia was measured using a paranoia-specific measure 

compared to a single item from a standardised measure, the association between paranoia and 

the BADE evidence integration bias was significant. Consistent with this finding, one study 

also found BADE evidence integration impairment predicted paranoia. This would suggest 
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that there appears to be a relationship between paranoia and belief flexibility, however, due to 

the limited studies in the review and their findings, the result from the current review should 

be interpreted with caution. Future studies could attend to the methodological shortcomings 

of the current studies included in the review to aid the understanding of belief flexibility in 

people experiencing paranoia. 
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Appendices 

Appendix A. PICO Search Framework 

 

  

 Search Criteria Search Terms Used 

Participant Clinical or subclinical paranoid 

individuals 

‘Paranoi*’ OR ‘Persecut*’ OR 

‘Delusion*’ OR ‘Suspici*’ 

 AND 

Intervention N/A N/A 

 AND 

Control Clinical (high) or subclinical 

(low) paranoia levels 

‘Paranoi*’ OR ‘Persecut*’ OR 

‘Delusion*’ OR ‘Suspici*’ 

 AND 

Outcome Belief flexibility measure “Belief Flexibility” OR “Belief 

Updating” OR “Belief Formation” 

OR "Bias Against Disconfirmatory 

Evidence" OR “BADE” OR 

“Evidence Integration” OR 

“Maudsley Assessment of Delusions 

Schedule” Or “MADS” OR 

“Explanation of Experiences 

Assessment” OR “EoE” 
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Appendix B. Quality Assessment Tool – EPHPP 
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Section Two: Empirical Study 

 

An Experimental Study Investigating Trustworthiness Judgements in Non-Clinical 

Paranoia 
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Abstract 

Objectives 

Research into trustworthiness and paranoia has yielded inconsistent findings and lacks 

ecological validity. This study aimed to identify whether there was a difference in estimations 

of trustworthiness judgements, in the light of new information, for adults experiencing low or 

high paranoia. 

Methods 

A mixed between-within groups design was employed. Participants in the low and high 

paranoia groups completed an online scenarios-based task which included trustworthy and 

untrustworthy conditions. Trust judgments were assessed before and following a trust 

violation. Validated measures of paranoia, attachment, self-esteem, analytical thinking, and 

belief updating were also completed. Data were analysed using repeated measures ANOVAs  

Results 

Trustworthiness judgements in both conditions between the low and high paranoia group 

were non-significant before and following a trust violation. However, participants changed 

their trust judgements in response to new information in the way that was expected. In both 

conditions, a significant interaction between gender of faces and time, with greater 

trustworthiness rating for females across time, and a significant interaction between age and 

group, with greater paranoia severity demonstrated in younger people, was found. However, 

the association between high paranoia and attachment insecurity and self-esteem was non-

significant. 
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Conclusions 

The findings indicated a non-significant difference in the rate a person adjusts their estimates 

of trustworthiness judgements between the groups. However, the study paradigm was found 

to be sensitive to changing estimates of trustworthiness. Future research may benefit from 

using this paradigm with clinical and non-clinical samples to further the understanding of 

paranoia and trustworthiness. 

Keywords: paranoia, persecutory, trustworthiness, trust judgments 

Practitioner points: 

• Estimates of trustworthiness judgements do not appear to differ between the low and 

high paranoia groups. 

• The study paradigm is sensitive to changing estimates of trustworthiness, but further 

research is required with clinical and non-clinical samples. 

• Practitioners are likely to improve their ability to form therapeutic alliances if they 

pay attention to the way that trust evolves within the therapeutic sessions. 
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Introduction 

Paranoia 

Paranoia can be defined as unfounded or exaggerated beliefs relating to other people 

and to the world which is characterised by suspicion, mistrust, or hostility (Freeman et al., 

2005). Paranoia is the most common symptom of psychosis (Bentall et al., 2001). However, 

less severe levels can be found within a non-clinical population, with 10-15% of the general 

population estimated to experience some degree of paranoia (Freeman et al., 2005).  

Paranoia can be understood as a continuum and described using the paranoia 

hierarchy model (Freeman et al., 2005; Figure 1). Social evaluative concerns such as fear of 

rejection, which are commonly experienced, are bottom of the hierarchy, whilst severe 

threats, for example, the perception that others are causing the individual significant harm, 

which is less common, are top of the hierarchy. This model is supported by psychometric 

research which has evidenced the hypothesis of a continuum running from ordinary 

suspiciousness through to paranoid delusions (Elahi et al., 2017). 

 Figure 1 

Hierarchy of Paranoia  
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Attachment, Self-Esteem, and Paranoia 

There is growing evidence that attachment style and low self-esteem are strong 

predictors of paranoia (Lavin et al., 2020; Thewissen et al., 2011). Experiences of childhood 

adversity in early years are associated with attachment insecurity (Bowlby, 1969; Kim et al., 

2021; Sitko et al., 2014). Accordingly, specific causal pathways from early insecure 

attachment and the experience of paranoia have been proposed (Bentall et al., 2014; Bentall 

& Fernyhough, 2008; Lavin et al., 2020; MacBeth et al., 2011).  

Research has consistently shown an association between paranoia and insecure 

attachment. Wichham et al. (2015) found that within a clinical sample, attachment avoidance 

and attachment anxiety were both associated with paranoia. Similarly, within the public, 

attachment insecurity predicted paranoia and this relationship remained robust after 

controlling for comorbidity (Pickering et al., 2008). Consequently, suggesting an insecure 

attachment style developed in early childhood is a key contributor to the experience of 

paranoia later in life.  

A recent meta-analysis of twenty-six studies conducted by Murphey et al. (2020) 

found a significant association between paranoia and both attachment anxiety and attachment 

avoidance, with similar strength associations for clinical and non-clinical samples. The 

review concluded that attachment insecurity is a contributing factor to the development 

and/or maintenance of paranoia. 

Research has also found an association between paranoia and self-esteem. Lower self-

esteem was a prominent feature of paranoia in clinical samples (Freeman et al., 1998), non-

clinical samples (Combs & Penn, 2004; Ellett et al., 2003; Martin & Penn, 2001), and found 

to play a mediating role between insecure attachment and paranoia in both non-clinical and 

clinical samples (Pickering et al., 2008; Ringer et al., 2014; Wickham et al., 2015).  
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A recent systematic review of forty-three studies and a meta-analysis of twenty-five 

studies examined the relationship between negative self- and other schemas in paranoia 

(Humphrey et al., 2021). The findings indicated a medium to large relationship between the 

variables, suggesting negative self- and other schemas correlate with paranoia. Overall, the 

findings provide support for the association between self-esteem and self-/other schemas and 

paranoia.  

Given the robust association between paranoia and both insecure attachment style and 

low self-esteem, measures of both constructs were included in the study as a test of the 

validity of the method used to assign participants to low and high paranoia groups. 

Jumping to Conclusions, Analytical Reasoning, and Paranoia 

Jumping to conclusions (JTC) is a style of cognitive reasoning whereby decisions are 

made on limited information, without consideration of alternatives or gaining further 

information (Freeman et al., 2014a). JTC is often measured using a probabilistic reasoning 

task, for example, the beads task. Two jars predefined with an equal but opposite ratio of 

coloured beads (85 blue and 15 red beads or vice versa) are presented. Beads are selected 

sequentially from a jar and participants guess the jar the beads have been drawn from. 

Guesses made within two or fewer beads are considered JTC (Garety et al., 2005) 

A growing literature suggests people experiencing delusional ideation are more likely 

to have JTC compared to controls (Freeman 2008; Fine et al., 2007). However, non-clinical 

samples experiencing delusions have been seldom studied with inconclusive findings 

(Colbert & Peters, 2002; McKay et al., 2006; Van Dael et al., 2006). 

Fewer studies have investigated subtypes of delusions or paranoia on JTC. Startup et 

al. (2008) found a correlation between JTC and persecutory delusions. Similar findings were 

noted by Garety et al. (2013) but a stronger association was reported for grandiose delusions 
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compared to persecutory delusions with an 85:15% variant for beads. Additionally, Bentall et 

al. (2009) found that JTC was associated with paranoia but so were other measures of 

executive functioning, therefore, cognitive impairment in paranoia was not restricted to the 

specific domain measured by the JTC task. 

Freeman and colleagues (2012) found that increased intuitive thinking and reduced 

reflective thinking were associated with persecutory ideation, however, the associations were 

small. Similarly, lower analytic reasoning was found in subclinical paranoia (Freeman et al., 

2014b) and people experiencing delusions (Speechley et al., 2010; Speechley et al., 2013). 

Consequently, JTC may predict delusion persistence and maintenance (Dudley et al., 2013; 

Menon et al., 2008). 

Given the association between paranoia and both JTC and analytical reasoning, 

measures of both constructs were included in the study as a test of the validity of the method 

used to assign participants to low and high paranoia groups. 

Trustworthiness 

Trust plays an important role in social judgements, interactions, and economic well-

being (Rempel et al., 1985; Zak & Knack, 2001). The Oxford English Dictionary (1989) 

defines Trust as, “Confidence in or reliance on some quality or attribute of a person or thing, 

or the truth of a statement.” This definition has become synonymous with the term 

Trustworthiness. 

Trustworthiness evaluations are based on three characteristics: 1) Competency, 

assessment of an individual’s ability to manage complex situations; 2) Integrity, 

consideration of an individual’s moral principles and honesty, and 3) Intentions, an 

individual’s goodwill or intent (Colquitt et al., 2007; Mayer, et al., 1995; Rousseau et al., 

1998). These trustworthiness evaluations are based on prior knowledge of an individual. 
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However, people quickly assess trustworthiness during a first encounter, therefore before the 

aforementioned information has been acquired (Willis & Todorov, 2006; Winston et al., 

2002;). 

Research suggests people use faces to make trustworthiness judgments as facial 

expressions provide a wealth of social information (Adolphs, 2002). Interestingly, these 

judgements, which are made at the rate of 100 milliseconds following exposure (Willis & 

Todorov, 2006), are influenced by the gender of the face. Female faces are considered more 

trustworthy than male faces; with features stereotypically associated with females rated 

higher for trust (Sutherland et al., 2015; Wincenciak et al., 2013). 

However, neutral gendered faces can be interpreted in several ways, for example, as 

trustworthy and attractive (Oosterhof & Todorov, 2008). Faces that are perceived as either 

intelligent, attractive, or non-aggressive tend to be regarded as trustworthy (Willis & 

Todorov, 2006).  

Trustworthiness and Paranoia 

Trustworthiness judgements are important in day-to-day interactions especially as 

they support decision making, for example, whether to approach someone new (Hajdúk et al., 

2019). However, the ability to formulate trustworthiness judgements differs between 

individuals. People who experience paranoia have been found to make less accurate 

judgements of people they meet for the first time (Kirk et al., 2013).  

Kirk et al. (2013) investigated trustworthy evaluations of unfamiliar faces 

manipulated to look untrustworthy, neutral, and trustworthy, in a non-clinical sample of low 

and high paranoia. Despite both groups changing their rating in accordance with the 

trustworthiness of faces, the high paranoia group rated unfamiliar faces significantly less 

trustworthy than the low paranoia group. It is believed that individuals experiencing paranoia 
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have an interpretation bias towards threat or perceived danger, which occurs even when there 

is limited supporting evidence. Accordingly, individuals experiencing paranoia have a 

preferential recall of threat-related information (Kaney et al., 1992; Phillips et al., 2000; 

Trotta et al., 2020). 

However, some studies produced varying results when using both static judgments of 

faces and dynamic money exchange tasks. One study investigating trustworthiness in patients 

diagnosed with schizophrenia found unfamiliar faces were rated more trustworthy in 

comparison to the control group (Baas et al., 2008). This difference was explained by the idea 

of reduced social cognitive abilities in participants with schizophrenia (Green et al., 2008a). 

Conversely, in a more recent study, participants with high paranoia ideation rated 

computer-generated faces, previously calibrated as either trustworthy or untrustworthy, to be 

less trustworthy compared to the low paranoia group. It would therefore suggest a bias 

towards mistrust in people experiencing greater paranoia severity (Martinez et al., 2021).  

Furthermore, Reed et al. (2020) investigated belief updating in paranoia. The study 

found that increased paranoia maintained initial biases even when provided with contrary 

evidence. This would suggest that individuals experiencing increased paranoia severity have 

difficulty updating beliefs which could be explained by their bias towards mistrust (Kirk et 

al., 2013). 

Current Study Rationale 

Lack of trust is considered a component of paranoia, but it is not sufficient to define 

paranoia, which also includes interpersonal vulnerability and suspiciousness (Bebbington, 

2013). Research on healthy individuals shows that trust is a dynamic process which changes 

with time and experiences (Willis & Todorov, 2006). Previous studies have used static 

perceptual judgement tasks or dynamic monetary exchange tasks to understand interpersonal 
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trustworthiness and paranoia. However, the approaches lack ecological validity of everyday 

interactions. The current study, therefore, provides a novel and dynamic approach, using a 

specific scenarios-based task, to understand the way that people with low and high levels of 

paranoia change their trustworthiness judgements as new information becomes available.  

Aim 

This study aims to identify whether there is a difference in the rate a person 

experiencing high paranoia adjusts their estimations of trustworthiness in the light of new 

information compared to a person experiencing low paranoia.  

Hypothesis 

1. People experiencing high paranoia will be quicker to learn that neutral faces are 

untrustworthy due to their previously demonstrated bias.  

2. People experiencing high paranoia will be slower to learn that neutral faces are 

trustworthy due to their previously demonstrated mistrust bias. 

3. When encountering a trust violation (somebody who has behaved in a trustworthy 

fashion suddenly behaves in an untrustworthy fashion), people experiencing high 

paranoia will show greater reductions in trustworthiness judgements compared to 

previous estimates whereas, in the low paranoia group, these judgements will be less 

affected.  

4. When encountering a mistrust violation (somebody who has behaved in an 

untrustworthy fashion suddenly behaves in a trustworthy fashion), people 

experiencing high paranoia will show smaller increases in trustworthiness judgments 

compared to the low paranoia group.  
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Secondary Hypothesis 

5. People in the high paranoia group will present with attachment insecurity and low 

levels of self-esteem and these will predict changes in trustworthiness judgements 

observed in the two groups. 

Methods 

Design 

The current study employed a quasi-experimental between-within-groups design. This 

approach allowed the examination of the differences in the rate of change of trustworthiness 

judgements between the low and high paranoia groups as well as within the low and high 

paranoia groups. 

Participants  

Power Analysis 

A statistical power analysis was performed for sample size estimation based on data 

from a pilot study (n = 90) that measured bias towards mistrust using a repeated measure 

design (Martinez et al., 2021). The effect size in the aforementioned study for bias towards 

mistrust was small, d = .03 (Cohen, 1998). 

With an alpha of .05 and power at .80, the projected sample size needed with this 

effect size (GPower 3.1) was approximately 56 participants for a simple between/within-

group comparison. Thus, the proposed sample size of 120 was deemed more than adequate 

for the main objective of the study.  

Recruitment 

The present study recruited a sample of 490 online British participants. All 

participants were screened using the GPTS-B (Green et al., 2008b; Appendix A). A cut-off 
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total score of equal to or greater than 35 was used to assign people to the high paranoia 

group, whilst a cut-off total score of equal to or less than 34 was used to assign people to the 

low paranoia group, as recommended by Freeman et al. (2019). The recruitment of the low 

and high paranoia participants adopted different strategies, via social media (n = 115) and 

Prolific (n = 385), respectively. 

Low and High Paranoia Recruitment 

The low paranoia group was recruited via opportunity sampling through social media 

platforms, including Facebook and Instagram, and participants had the option to be placed in 

a prize draw for a £25 Amazon voucher. Social media platforms enabled greater 

dissemination of the study and timely recruitment of the target population. During this 

recruitment, if participants with high paranoia were identified, they were assigned to the high 

paranoia group and their results were included in the study.  

The high paranoia group was recruited via opportunity sampling through Prolific and 

participants were rewarded for their participation (£0.42 for screening and £3.75 for the main 

study). Prolific was used due to the difficulties recruiting the target population given the 

evidence that non-clinical, high paranoia participants typically represent about 10-15% of the 

population (Freeman et al., 2019). 

Inclusion and Exclusion Criteria 

The current study used predefined inclusion and exclusion criteria. Participants who 

were adults, aged 18 and over, who could read and understand English were included. 

Excluded participants were those who did not consent to partake, had missing demographics 

or did not rate trustworthiness in the computerised trials (Appendix B).  
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Materials 

Paranoid Thought Scale 

The Green’s Paranoid Thought Scale-B (GPTS-B; Green et al., 2008b; Appendix A) 

is a trait measure of paranoia. The paranoia subscale-B was used in the current study. The 

scale consists of sixteen items, for example, “People have intended me harm", which are 

assessed over the last month. The items are rated on a 5-point Likert scale, ranging from 1-

Not at all and 5-Totally, which correspond to their thoughts of others. Scores for the sub-

scale range from 16-80 with higher scores indicating greater paranoia ideation. 

The GPTS-B has good psychometric properties within clinical and non-clinical 

populations. Moreover, the subscale shows excellent internal consistency (α = .92; within the 

current study α = .96.) and good test-retest reliability (Green et al., 2008b; Bronstein et al., 

2019). Furthermore, the validity of the GPTS-B is maintained within a non-clinical sample as 

higher GPTS-B scores were associated with an increased likelihood of reporting paranoia 

during a virtual reality study (Freeman et al., 2010).  

Self-Esteem Rating Scale–Short Form 

The Self-Esteem Rating Scale-Short Form (SERS; Lecomte et al., 2006; Appendix C) 

is a 20-item self-report measure assessing self-esteem irrespective of mood. The scale 

consists of 10 positive statements, for example, “I feel I am a very competent person”, and 10 

negative statements, for example, “I feel inferior to other people”, about the self. The items 

are rated on a 7-point Likert scale ranging from 1-Never to 7-Always, with higher scores 

representing higher self-esteem. The scale reliability is good for both positive self-esteem (α 

= .94; current study α = .93) and negative self-esteem (α = .94; current study α = .93).  
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The rationale to use this measure stemmed from the literature evidencing negative 

self-esteem as a strong predictor of paranoia (Thewissen et al., 2011). Consequently, the 

measure outcomes will provide additional support for the validity of the current study. 

Relationship Questionnaire 

The Relationship Questionnaire (RQ; Bartholomew & Horowitz, 1991; Appendix D) 

assesses adult attachment styles based on the four-category framework (secure, fearful-

avoidant, preoccupied, and dismissing-avoidant; Bartholomew, 1990). Individuals are 

requested to identify which attachment style best describes them. The questionnaire was used 

to calculate the two underlying dimensions, attachment anxiety and attachment avoidance 

(Griffin & Bartholomew, 1994). Positive scores on attachment representations indicated more 

positive models whilst negative scores indicated more negative models. The RQ has high 

reliability and validity ranging from α = .87-.95 for each attachment orientation 

(Bartholomew and Horowitz, 1991).  

The rationale to use this measure was based on the evidence that attachment style is 

significantly associated with paranoia (Lavine et al., 2020). Consequently, the measure 

outcomes will provide further evidence to support the validity of the current study. 

Cognitive Reflection Test 

The Cognitive Reflection Test (CRT; Frederick, 2005; Appendix E) measures 

analytical thinking using math problems. For example, “A bat and a ball cost £1.10 in total. 

The bat costs £1.00 more than the ball. How much does the ball cost?”. Each question has 

four response options including an intuitive, incorrect response (£0.10) and a reflective, 

correct response (£0.05). Scores are calculated by the number of correct responses, with 

higher scores reflecting greater cognitive ability. 
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The current study employed a five-item CRT formed of the original items (n = 3; 

Frederick, 2005) and CRT-2 items (n = 2; Thomson & Oppenheimer, 2016) and showed good 

reliability α = .77. The two problems from the CRT-2 were included as they both yielded 

lower variability in response options and calculation ability, suggesting a stronger probability 

of intuitive or reflective responses (Thomson & Oppenheimer, 2016). An additional question 

“Have you seen these brain puzzles before?” was included to account for the familiarity of 

the puzzles.  

The rationale for using the CRT was based on findings reporting intuitive thinking 

rather than reflective/deliberate thinking was associated with greater unusual ideation, 

therefore, providing support to the validity and reliability of the computerised task (Freeman 

et al., 2012; Ward & Garety, 2017; Ward et al., 2018). 

Jumping to Conclusions Task 

Jumping to conclusions bias (JTC) was assessed using an adapted computerised 

probabilistic reasoning “beads task” (Phillips & Edward, 1966; Appendix F). Participants 

were presented with two bead jars, a mostly orange jar, Jar A, (60% Orange:40% Purple) and 

a mostly purple jar, Jar B, (40% Orange:60% Purple). Both jars remained on the screen and a 

bead was drawn. The task was to identify the jar the beads were drawn from. The 

predetermined sequence of the beads (n = 15) followed the order: P-P-P-O-P-P-O-O-O-P-P-

P-P-P-P. There was also a reference point at the top of the page indicating the beads drawn. 

After each draw, participants could “see another bead” or “guess the jar”. The variable of 

interest was the number of beads drawn before guessing the jar. JTC was identified when a 

decision was made within two or fewer beads (Garety et al., 2005).  

The rationale for including the JTC task was based on a meta-analysis which found 

that in comparison to controls, people with delusions requested significantly fewer beads 
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before guessing the jar (Ross et al., 2015). Consequently, the validity and reliability of the 

computerised task within the current sample could be established. 

Facial Trust Detection Task 

The Karolinska Directed Emotional Faces (KDEF; Lundqvist et al., 1998) dataset was 

used to obtain the faces for the scenario-based task. Four randomly selected neutral faces, two 

male and two female faces were used (Appendix G). Each male and female face was assigned 

to a predefined trustworthy and untrustworthy condition. Male 1 and Female 1 were assigned 

to condition 1 and condition 3, respectively, the trustworthy conditions. Male 2 and Female 2 

were assigned to condition 2 and condition 4, respectively, the untrustworthy conditions. To 

account for order-effects participants were shown one of the four faces at random during the 

computerised task. All faces were presented at a 0-degree and forward-facing. The decision 

to use neutral faces ensured participant bias in facial judgment did not confound the results. 

Scenarios 

Six scenarios were used for each of the four faces, resulting in 24 scenarios, for 

example, “You are standing next to this person who is also waiting for the train. You realise 

you have left your bank card in the ticket office”. Each scenario also had a scenario-specific 

question, for example, “How trustworthy would you say this person is to watch your luggage 

whilst you collect your bank card?” (Appendix H).  

It was perceived that six scenarios provided enough opportunity for the participants to 

learn the level of trustworthiness. The scenarios, from trials 1-6 are based within three 

trustworthiness blocks, low (trial 1-2, for example, “How trustworthy would you say this 

person is to watch your luggage whilst you collect your bank card?”), medium (trial 3-4, for 

example, “How trustworthy would you say this person is with your details to help you access 

the airport Wi-Fi?”), and high (trial 5-6, for example, “How trustworthy would you say this 
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person is to wait for you with your passport and prevent the gates from closing”). As the trials 

progressed for each condition, the level of trust required from the participant also increased. 

This was to understand how the participant’s initial learning (from previous scenarios within 

the condition) subsequently determined their trust judgement when the scenarios demanded 

greater trust.  

A violation scenario was also added at trial 5 for both conditions (Appendix H). In the 

trustworthy conditions, both the male and female characters presented as trustworthy until 

trial 5 and then suddenly became untrustworthy, therefore leading to a negative trust violation 

and vice versa for the untrustworthy condition, leading to a positive trust violation. 

A violation scenario was added based on the understanding that belief updating may 

be biased by previous estimates of trustworthiness for people with high paranoia. 

Consequently, the violation scenarios assessed whether a change in trustworthiness ratings 

occurred between trial 5 and trial 6 for both conditions (trustworthy and untrustworthy) in 

both groups.  

Trustworthiness Likert Scale  

The trustworthiness scale was a study-specific 7-point Likert scale ranging from 1-

Very Untrustworthy to 7-Very Trustworthy. Greater graduations were included as this 

increases the reliability and validity of the scale (Lozano et al., 2008; Weijters et al., 2010).  

Each scenario, with the assigned face, scenario relevant question, and the 

trustworthiness rating scale remained on the screen until the participant had rated their level 

of trustworthiness and manually clicked next. Thereafter, the participant was provided with 

an outcome related to the scenario, for example, “You returned from the ticket office and see 

that the person has watched your luggage, and nothing is missing” (Figure 2). 
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Figure 2  

Scenario Presentation Screenshot

 

 

 

 

 

 

 

Procedure 

Pilot 

Service user involvement was not required as the participants of interest were the 

public. A non-clinical sample was recruited to pilot the current study to assess the feasibility 

of the approach and identify any limitations (Hassan et al., 2006).  

Twelve members of the public, predominantly female (n = 7), were recruited via 

Instagram to take part. The age range of the sample was 24-59 years (M = 34.9 SD = 12.1). 

The ‘Rule of 12’ participants for a pilot study is deemed appropriate in providing valuable 
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information for planning a larger subsequent study (Moore et al., 2011). During the pilot, the 

study protocol was followed closely. Recommendations, for example, the wording of the 

scenarios were attended to before commencing the current study (Appendix I). 

Data Collection  

The study was programmed on Qualtrics, an online survey platform. Prolific and 

Social Media platforms were used to distribute the study information including the Qualtrics 

link (Appendix J). Each participant was provided with a recruitment-specific information 

sheet outlining the purpose of the study (Appendix K and L). Demographic characteristics 

and consent were also obtained (Appendix M). Participants recruited via Prolific, meeting the 

inclusion criteria, were invited back for the main study and reminded of their consent and 

right to withdraw (Appendix N). The recruitment process and participation in the study ran 

simultaneously for nine months (June 2021-March 2022).  

All participants, according to the recruitment approach (Figure 3), completed three 

standardised measures, GPTS-B, SERS-Short Form, and RQ, as well as two reasoning tasks 

CT and JTC, and the computerised task.  

Before commencing the computerised task, written instructions were provided 

electronically outlining the process of the study (Appendix O). Participants completed 

baseline ratings of trustworthiness using a 7-point Likert scale, 1-Very Untrustworthy to 7-

Very Trustworthy, for each face. Each face and the Likert scale remained on the screen until 

the participant responded. 

During the computerised task, a randomised face, along with the scenario, and a 

scenario-specific question were presented. Participants provided trust judgment ratings on a 

7-point Likert scale, 1-Very Untrustworthy to 7-Very Trustworthy, for the question presented 

on the screen, for example, “Would you trust this person to watch your bags?”. All 
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information remained on the screen until the participant had responded. Following the trust 

rating, participants were presented with a scenario outcome, for example, “The person 

watched your bags, and nothing is missing”. 

Participants worked through 24 randomly presented scenarios ascending from low- to 

high-level trust for the remaining 3 faces (6 trials per face). Upon completion, participants 

were provided with a debrief form and thanked for their participation (Appendix P). The 

study duration from start to finish was approximately 30 minutes.  
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Figure 3 

Participant Allocation and Study Procedure for the Low and High Paranoia Group 
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Ethics  

This study was granted ethical approval by the Psychology Ethics Committee at The 

University of Sheffield (Appendix Q). Key ethical considerations were attended to including 

informed consent and the right to withdraw. A debrief form including the researcher’s contact 

details and mental health support information was also provided (Appendix P). 

Results 

Data Analytic Strategy  

Data were analysed using the IBM statistics 26 package. Independent samples t-test 

and Pearson’s chi-squared test were used to verify any differences between the two groups 

(low and high paranoia) on demographic or clinical variables. 

To simplify the analysis and facilitate the interpretation of the findings, two 3-way 

repeated measure analysis of variance (ANOVA) were conducted. The first ANOVA focused 

on the trustworthy conditions whilst the second ANOVA focused on the untrustworthy 

conditions. In each ANOVA there were 3 factors. These were the two groups (low and high 

paranoia), the gender of the faces (male and female), and the repeated measure was the 

scenarios on the paradigm (Baseline-5). A 4-way ANOVA with an additional factor condition 

(trustworthy and untrustworthy) yielded comparable results (Appendix R). 

A main effect for group and an interaction between group and time in each of the 

conditions was expected. Although the gender of the faces did not pertain to the main 

hypothesis, a main effect of gender of the face was expected as female faces are perceived to 

be more trustworthy than male faces (Sutherland et al., 2015; Wincenciak et al., 2013). 

However, a significant interaction between the gender of the face and either group or time 

was not expected. Post hoc analysis using pairwise comparisons, using the Bonferroni 
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correction, was also completed to assess differences in trustworthy ratings between 

timepoints (baseline–trial 5) for both conditions. 

To test how the groups responded to the trust violations, a 3-way ANOVA was 

completed for group (low and high paranoia), the gender of the faces (male and female) and 

time using the trust judgements at trial 6 minus trial 5 for both conditions.  

Secondary analysis, using Pearson’s correlation assessed the association between the 

variables of interest. The strength of the correlations will be reported using the r values 

proposed by Evans (1996). Additionally, regression analysis examined whether attachment 

insecurity and low levels of self-esteem predict changes in trustworthiness judgements 

observed in the two groups. To facilitate understanding, the current study will only report 

significant correlations at p < .05 or p < .01. 

Participants  

The study used a sample of 178 non-clinical individuals with paranoia (low paranoia 

n = 100 and high paranoia n = 78). Across the sample, participants were predominantly 

female n = 105 (59%). The mean age of the total sample was 45.2 years (SD = 16.9, Range = 

18-92 years). Table 1 lists demographic characteristics and clinical variables for both groups. 

On average, participants in the low paranoia group were older compared to the high 

paranoia group, with a highly significant difference t(176) = -6.62, p < .001. Additionally, 

there was a significant difference for gender between the two groups, with more females in 

the low paranoia group and more males in the high paranoia group X² (2, N = 178) = 10.82, p 

< .005. However, there was no significant difference for ethnicity (p = .65) and mental health 

support (p = .23) between the two groups.  
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Regarding clinical characteristics, there was a highly significant difference between 

the GPTS-B total score for the low and high paranoia group, t(129.70) = -22.39, p < .001. 

This was a difference by design.  

A significant difference was also found for attachment anxiety, with lower attachment 

anxiety in the low paranoia group compared to the high paranoia group t(176) = 4.30 p < 

.001. However, attachment avoidance was not significantly different between the groups (p = 

.32).  

Self-esteem was significantly higher in the low paranoia group compared to the high 

paranoia group, t(176) = 5.10, p < .001. However, the difference between the two groups for 

CRT was non-significant (p = .77).  

A total of n =165 participants (low paranoia n = 97 and high paranoia n = 68) 

completed the JTC task. Missing data was evident for the low paranoia (n = 3) whilst the 

high paranoia group experienced dropout (n = 10). Dropout was due to the JTC task being 

missed from the survey and completed after the main study. There was a significant 

difference for draws-to-decision, with greater draws-to-decision in the low paranoia group 

compared to the high paranoia group, t(161.01) = 2.34, p < .05. Nevertheless, there was a 

non-significant difference in the choice of jar (A or B) between the groups (p = .29). 
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Table 1  

Demographic and Clinical Variables for the Low and High Paranoia Group.  

Variables Low Paranoia 

(n = 100) 

High Paranoia  

(n = 78) 

Demographic Variables  n (%) n (%) 

Age (years) 

Mean (SD) 

Range 

 

51.85 (15.50) 

19-92 

 

36.73 (14.63) 

18-82 

Gender 

Male  

Female  

Non-Binary  

 

30 (30%) 

69 (69 %) 

1 (1%) 

 

42 (53.8%) 

36 (46.2%) 

0 

Ethnicity 

White British/Irish  

White Non-British/Irish  

Chinese  

Indian  

Pakistani  

African  

Other Ethnicity  

Anglo Indian 

Black African White European 

British Indian 

Irish 

Mixed 

Mixed Asian and White 

Mixed White and Black 

Caribbean  

Mixed White Non-

British/Bangladeshi 

 

60 (60%) 

6   (6%) 

2   (2%) 

24 (24%) 

0   (0%) 

1   (1%) 

 

1   (1%) 

0 

0 

1   (1%) 

1   (1%) 

1   (1%) 

 

1   (1%) 

 

1   (1%) 

 

58 (74.4%) 

5   (6.4%) 

1   (1.3%) 

6   (7.7%) 

2   (2.6%) 

2   (2.6%) 

 

0 

1   (1.3%) 

1   (1.3%) 

0 

0 

0 

 

2   (2.6%) 

 

0 
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Variables Low Paranoia  

(n = 100) 

High Paranoia  

(n = 78) 

Mental Health Support 

Never received  

Previously received  

Currently receiving  

Prefer not to say  

n (%) 

55 (55%) 

32 (32%) 

12 (12%) 

1   (1%) 

n (%) 

35 (44.9%) 

26 (33.3%) 

17 (21.8%) 

0 

Clinical Variables   

GPTS-B Total 

Mean (SD) 

Range 

 

20.19 (6.40) 

15-34 

 

47.97 (9.39) 

35-73 

RQ Self-Anxiety 

Mean (SD) 

RQ Other Avoidance  

Mean (SD) 

 

1.75 (4.33) 

 

.25 (4.04) 

 

-1.06 (4.34) 

 

-1.58 (4.24) 

SERS-Short Form Total 

Mean (SD) 

Range 

 

95.57 (19.31) 

51-138 

 

79.86 (21.72) 

37-122 

CRT Total 

Mean (SD) 

CRT Seen Before 

None n (%) 

Some n (%) 

 

2.68 (1.73) 

 

54 (54%) 

46 (46%) 

 

2.60 (1.73) 

 

29 (37.2%) 

49 (62.8%) 

JTC Draws to Decision 

Mean (SD) 

n = 97 

3.28 (3.33) 

n = 68 

2.29 (2.08) 

Note. CRT = Cognitive Reflection Test, GPTS-B = Green’s Paranoia Thought Scale –B, JTC 

= Jumping to Conclusions, RQ = Relationship Questionnaire, SERS-Short Form = Self-

Esteem Rating Scale- Short Form. 
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Baseline Scores 

The average baseline rating scores for both the male and female faces in the 

trustworthy and untrustworthy condition were high (more trustworthy) for the low paranoia 

group compared to the high paranoia group (Table 2). Although the means were higher in the 

low paranoia group, the multivariate analysis of variance did not find a significant main 

effect of group (p = .09). 

 Table 2 

Baseline Face Ratings for the Low and High Paranoia Group. 

 

 

 

 

Condition Faces M SD 

Trustworthy  

 

Male 

Low Paranoia 

High Paranoia 

 

4.00 

3.51 

 

1.17 

1.33 

Female 

Low Paranoia 

High Paranoia 

 

4.32 

4.08 

 

1.21 

1.34 

Untrustworthy  

 

Male 

Low Paranoia 

High Paranoia 

 

4.18 

3.90 

 

1.20 

1.49 

Female 

Low Paranoia 

High Paranoia 

 

4.25 

4.22 

 

1.22 

1.31 
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Hypothesis 1 and 2 

Trustworthy Condition 

Mauchly’s test of sphericity was violated for time (X² (14) = 139.15, p < .01) and the 

time and gender of face interaction (X² (14) = 136.76, p < .01) for the trustworthy condition. 

The Greenhouse-Geisser estimate of sphericity was therefore used to correct the degrees of 

freedom (𝜀 = .75 and .89, respectively).  

The repeated measures ANOVA revealed a highly significant main effect of time 

F(3.72,655.22) = 107.01, p < .001, ƞp
2 = .38 and gender of face F(1,176) = 36.25, p < .001, 

ƞp
2 = .17. The time and gender of face interaction was also highly significant F(4.46,784.96) 

= 11.04, p < .001, ƞp
2 = .06. The 3-way ANOVA for the trustworthy condition was non-

significant F(5,172) = 2.19, p = .058, ƞp
2 = .06. All remaining main effects and interactions 

were non-significant (p > .05). Post hoc analysis found all timepoints (baseline-trial 5) were 

significant (all p’s < .05) except for timepoints 1-2 (p = 1.00), 4-5 (p = 1.00), and 4-6 (p = 

.11) which were non-significant. 

Untrustworthy Condition 

Mauchly’s test of sphericity was violated for time (X² (14) = 165.16, p < .01) and the 

time and gender of face interaction (X² (14) = 60.54, p < .01). The Greenhouse-Geisser 

estimate of sphericity was therefore used to correct the degrees of freedom (𝜀 = .74 and .87, 

respectively).  

The repeated measures ANOVA revealed a highly significant main effect of time 

F(3.68,647.60) = 109.87, p < .001, ƞp
2 = .38 and gender of face F(1,176) = 55.91, p < .001, 

ƞp
2 = .24. The time and gender of face interaction was also significant F(4.37,768.23) = 2.40, 

p < .05, ƞp
2 = .013. The 3-way ANOVA for the untrustworthy condition as well as the 

remaining interactions were all non-significant (p > .05). Post hoc analysis found all 
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timepoints (baseline-trial 5) to be significant (all p’s < .05) except for timepoints 1-3 (p = .20) 

and 4-6 (p = 1.00) which were non-significant. 

The significant main effect of gender of face for both analyses was accounted for by 

the female faces rated more trustworthy than the male faces. The significant effect of time for 

both conditions indicates that the scenarios from baseline to trial 5 were rated differently, 

with higher ratings of trustworthiness or untrustworthiness in the trustworthy and 

untrustworthy conditions, respectively (Table 3; Figures 4 and 5, respectively). The 

significant interaction between gender of face and time suggests males and females were 

rated differently across time for both conditions with a greater trustworthiness rating for 

females across time.  
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Table 3 

Baseline to Trial 5 Mean Trustworthiness Ratings for the Trustworthy and Untrustworthy Conditions 

Time Trustworthy Condition Untrustworthy Condition 

 Low Paranoia High Paranoia Low Paranoia High Paranoia 

 Male Female Male Female Male Female Male Female 

 M SD M SD M SD M SD M SD M SD M SD M SD 

Baseline 4.00 1.17 4.32 1.21 3.51 1.33 4.08 1.34 4.18 1.20 4.25 1.22 3.90 1.49 4.22 1.31 

1 3.59 1.38 4.75 1.38 3.46 1.61 4.47 1.27 4.52 1.36 5.10 1.19 4.53 1.46 5.10 1.32 

2 4.51 1.41 4.99 1.35 4.00 1.71 4.72 1.49 3.60 1.62 4.35 1.45 3.41 1.72 4.05 1.62 

3 5.45 1.27 5.59 1.11 5.50 1.31 5.28 1.40 2.52 1.47 3.23 1.54 2.77 1.87 3.09 1.68 

4 5.40 1.42 5.79 1.18 5.54 1.51 5.40 1.68 2.38 1.50 2.94 1.73 2.21 1.53 2.92 1.85 

5 4.85 1.47 5.46 1.41 5.06 1.60 5.50 1.44 2.89 1.53 2.94 1.64 2.82 1.88 3.44 2.07 
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Figure 4 

Trust Ratings from Baseline to Trial 5 in the Trustworthy Condition 

 

Figure 5 

Trust Ratings from Baseline to Trial 5 in the Untrustworthy Condition 
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Hypothesis 3 and 4 

Trustworthy Condition 

The violation from trustworthy to untrustworthy from trial 5 to trial 6 was assessed for 

both the male and female faces in the trustworthy conditions. The average scores for both 

faces on trials 5 and 6 are shown in Table 4 and Figure 6. A 3-way ANOVA revealed a 

significant effect for gender of face F(1,176) = 117.60, p < .001, and a significant effect for 

time F(1,176) = 32.40, p < .001. However, there was no significant interaction between 

group, gender of face, and time (p = .93). 

Untrustworthy Condition 

The violation from untrustworthy to trustworthy from trial 5 to trial 6 was assessed for 

both the male and female faces in the untrustworthy conditions. The average scores for both 

faces on trials 5 and 6 are shown in Table 4 and Figure 7. A 3-way ANOVA revealed a 

significant effect for gender of face F(1.176) = 5.88, p < .05, and a significant effect for time 

F(1,176) = 6.26, p < .05. However, there was no significant interaction between group, 

gender of face, and time (p = .15). 
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Table 4 

Average Ratings for Trial 5 and Trial 6  

  

  

Condition Faces Trial 5 

M (SD) 

Trial 6 

M (SD) 

Trustworthy  

 

Male 

Low Paranoia 

High Paranoia 

 

4.85 (1.47) 

5.06 (1.60) 

 

3.71 (1.61) 

3.63 (1.95) 

Female 

Low Paranoia 

High Paranoia 

 

5.46 (1.41) 

5.50 (1.44) 

 

4.51 (1.45) 

4.22 (1.70) 

Untrustworthy  

 

Male 

Low Paranoia 

High Paranoia 

 

2.89 (1.53) 

2.82 (1.88) 

 

3.20 (1.45) 

3.15 (1.74) 

Female 

Low Paranoia 

High Paranoia 

 

2.94 (1.64) 

3.44 (2.07) 

 

3.44 (1.41) 

3.38 (1.51) 
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Figure 6 

Trust Ratings from Trial 5 to Trial 6 in the Trustworthy Condition 

 

Figure 7 

Trust Ratings from Trial 5 to Trial 6 in the Untrustworthy Condition 
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Hypothesis 5 

Secondary analysis, using Pearson’s correlation was also completed to assess the 

association between the variables for the low and high paranoia group (Table 5 and Table 6, 

respectively; for the whole sample see Appendix S).  

Low Paranoia 

A weak negative association was found between paranoia and self-esteem and 

attachment anxiety. A moderate negative correlation was found between paranoia and age. 

All p’s < .01. Self-esteem was moderately positively correlated with attachment anxiety (p < 

.01) and weakly positively correlated with age and the female face difference score in the 

trustworthy condition (both p’s < .05) Attachment anxiety weakly negatively correlated with 

age (p < .01), but weakly positively correlated with attachment avoidance and the female face 

difference score in the trustworthy condition (both p’s < .05). 

A weak positive association was found between age and male face baseline score in 

the trustworthy condition and the female face difference score in the untrustworthy condition 

(both p’s < .05). Baseline male and female faces from the trustworthy and untrustworthy 

condition yielded a weak positive correlation with each other (all p’s < .05). A weak negative 

correlation was found for female face trustworthy difference score and male face 

untrustworthy difference score (p < .05). A weak positive association was found between the 

male face difference score and the female face difference score in the trustworthy condition 

(p < .05). All other associations between the remaining variables were non-significant (all p’s 

> .05). 
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High Paranoia 

A weak negative association was found between paranoia and the male face baseline 

score in the untrustworthy condition (p < .05). Self-esteem was moderately positively 

correlated with attachment anxiety (p < .01) as well as attachment avoidance and age (both 

p’s < .05). Attachment anxiety weakly positively correlated with the male face baseline score 

in the trustworthy condition (p < .01). A weak negative association was found between JTC 

and the male face baseline score in the trustworthy condition (p < .05). 

Baseline male and female faces from the trustworthy and untrustworthy condition 

yielded a weak positive correlation between the male faces in both conditions, the female 

faces in both conditions, and the female face in the trustworthy condition and the male face in 

the untrustworthy condition (all p’s < .05). A weak positive association was also found 

between the male face baseline score and the male face difference score in the trustworthy 

condition (p < .05). All other associations between the remaining variables were non-

significant (all p’s > .05).
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Table 5 

Correlations Between the Variables for the Low Paranoia Group 

** p < .01, * p < .05 

Note. T = Trustworthy Condition, UT = Untrustworthy Condition, GPTS = Green’s Paranoia Thought Scale, SE = Self-Esteem, RQ = 

Relationship Questionnaire, CRT = Cognitive Reflection Test, JTC = Jumping to Conclusion 

          Baseline Difference Scores 

          T UT T UT 

  Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

  1. GPTS Total 1 -.39** -.26** -.05 .06 .08 -.41** .02 .02 .06 .06 -.03 -.15 -.10 -.09 

  2. SE Total  1 .44** .14 .03 -.18 .23* .19 .08 -.10 -.05 -.04 .25* .17 -.15 

  3. RQ Attachment Anxiety   1 .23* -.11 -.13 -.30** .16 .11 -.05 -.08 -.10 .24* .12 .10 

   4. RQ Attachment 

Avoidance 
   1 .02 .06 -.17 .04 -.02 -.00 .11 .14 -.01 .03 -.08 

  5. CRT Total     1 .14 -.09 .04 -.09 .00 -.09 -.01 .09 -.08 .01 

  6. JTC Draws to Decision 

(n = 97) 
     1 -.08 .11 .05 .12 .17 -.10 -.06 -.10 .08 

  7. Age       1 .21* .05 .08 .06 -.04 .09 .16 .21* 

B
as

el
in

e T
 8. Male        1 .37** .22* .35** .05 .09 .03 .03 

9. Female         1 .27** .33** -.19 .00 -.21* -.08 

U
T

 10. Male          1 .28** -.12 -.12 .02 .09 

11. Female           1 -.06 -.07 .08 -.07 

D
if

fe
re

n
ce

 

S
co

re
s T

 12. Male            1 .25* .01 -.13 

13. Female             1 -.06 -.09 

U
T

 14. Male              1 .15 

15. Female               1 
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Table 6 

Correlations Between the Variables for the High Paranoia Group 

** p < .01, * p < .05 

Note. T = Trustworthy Condition, UT = Untrustworthy Condition, GPTS = Green’s Paranoia Thought Scale, SE = Self-Esteem, RQ = 

Relationship Questionnaire, CRT = Cognitive Reflection Test, JTC = Jumping to Conclusion

          Baseline Difference Scores 

          T UT T UT 

  Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

  1. GPTS Total 1 .02 -.13 .07 -.12 .14 -.16 -.17 .05 -.25* .10 .19 -.06 .06 .06 

  2. SE Total  1 .52** .28* .03 -.19 .29* .21 -.07 .10 -.09 .03 .05 -.06 -.12 

  3. RQ Attachment Anxiety   1 .10 .02 -.18 .21 .36** -.14 .05 -.08 -.07 -.06 -.21 -.06 

   4. RQ Attachment 

Avoidance 
   1 -.04 -.07 -.01 .04 -.09 .08 -.06 .00 .01 -.02 .05 

  5. CRT Total     1 .13 -.09 .07 -.07 .03 .03 .06 -.13 -.16 .08 

  6. JTC Draws to Decision 

(n = 68) 
     1 -.10 -.28* .15 -.17 -.07 -.20 .02 .21 .13 

  7. Age       1 .20 .07 .01 -.02 .16 .05 .01 -.04 

B
as

el
in

e T
 8. Male        1 .04 .26* .13 .27* -.04 -.04 .04 

9. Female         1 .27* .27* -.01 .13 .13 .10 

U
T

 10. Male          1 .21 .02 -.02 -.04 -.09 

11. Female           1 -.05 -.10 -.05 .06 

D
if

fe
re

n
ce

 

S
co

re
s T

 12. Male            1 -.08 .21 -.07 

13. Female             1 -.02 -.04 

U
T

 14. Male              1 .05 

15. Female               1 
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Discussion 

Summary of Results 

The current study aimed to identify whether there is a difference in the rate a person 

experiencing high paranoia adjust their estimations of trustworthiness in the light of new 

information compared to a person experiencing low paranoia. Trustworthy judgement scores 

at baseline did not differ by group, suggesting both the low and high paranoia groups 

provided similar trustworthy judgements for the gendered faces in both conditions. 

The test of the first hypothesis, that people experiencing high paranoia will be quicker 

to learn that neutral faces are untrustworthy due to their previously demonstrated bias was 

non-significant, without even an indication of a trend in the expected direction. This would 

suggest there is no difference in the change in trustworthiness judgements between groups, 

even when presented with scenario outcomes that were initially untrustworthy. 

Similarly, the test of the second hypothesis, that people experiencing high paranoia 

will be slower to learn that neutral faces are trustworthy due to their previously demonstrated 

mistrust bias failed to reach significance, again suggesting there is no difference in the 

change in trustworthiness judgements between groups, even when presented with scenario 

outcomes that were initially trustworthy. Overall, the different conditions yielded similar 

ratings of trustworthiness judgements in both groups, and our hypotheses were not supported. 

Kirk et al. (2013) found people experiencing paranoia rated people they had met for 

the first time as less trustworthy. However, this was not observed in the current study. One 

difference between the two studies is that Kirk et al. (2013) used faces that had been 

manipulated to vary in their level of apparent trustworthiness whereas the present study used 

only neutral faces.  
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The lack of difference in trustworthy judgements between the two groups in the 

current study may be explained by this difference. For example, the scenarios within the 

untrustworthy conditions may not have elicited a greater perceived threat for the high 

paranoia group and therefore, no difference in ratings between the two groups. However, it is 

notable that both groups adjusted their judgements of trust in response to updated information 

about the behaviour of the characters in the scenario narratives, both when the characters 

consistently behaved as trustworthy or untrustworthy. Hence, this is evidence that the current 

paradigm was a valid and sensitive measure of trust judgements. 

The third and fourth hypotheses were that when encountering a trust violation 

(somebody who has behaved in a trustworthy fashion suddenly behaves in an untrustworthy 

fashion or vice-versa), people experiencing high paranoia will show greater reductions in 

trustworthiness judgements whereas, in the low paranoia group, these judgements will be less 

affected. However, the interactions between group and time in the relevant analyses were 

non-significant, therefore not supporting these hypotheses. Although both groups expectedly 

changed their estimates of trustworthiness (there was a significant effect of time) they did not 

differ in the way they rated trustworthiness. 

Although the gender of the faces did not pertain to the main hypothesis. The current 

study found a significant main effect of the gender of faces in both conditions and both 

groups as expected. However, unexpectedly, a significant interaction was found between the 

gender of face and time in both conditions. This would suggest male and female gendered 

faces in both conditions were rated differently across time. Female faces were consistently 

rated more trustworthy compared to male faces and this was evident even when female faces 

were presented as untrustworthy. These findings are consistent with previous research which 

noted female faces are more trustworthy compared to male faces. Specifically, gendered faces 

that were stereotypically female are rated more positively compared to masculine female 
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faces and male counterparts (Sutherland et al., 2015). However, as the gender analyses in the 

current study were secondary and not included in the main power analysis the current 

findings should be interpreted with caution.  

The secondary hypothesis that people in the high paranoia group will present with 

attachment insecurity and low levels of self-esteem and these will predict changes in 

trustworthiness judgements observed in the two groups was partially supported by the current 

findings. In support of the hypothesis, the low paranoia group showed higher levels of self-

esteem and lower levels of attachment anxiety. However, in the high paranoia group, 

paranoia did not significantly correlate with lower self-esteem or attachment anxiety or 

avoidance.  

The current findings are inconsistent with the literature which has found a strong 

association between paranoia and attachment and self-esteem (Lavin et al., 2020; Pickering et 

al., 2008; Wicham et al., 2015). A recent meta-analysis reviewing 26 studies concluded that 

both attachment anxiety and attachment avoidance are significantly associated with paranoia 

and the strength of the association is similar for both clinical and non-clinical populations 

(Murphey et al., 2020). Similarly, self-esteem is considered to predict the experience of 

paranoia, with lower levels of self-esteem associated with greater paranoia in both clinical 

(Freeman et al., 1998) and non-clinical samples (Combs & Penn, 2004; Ellett et al., 2003; 

Martin & Penn, 2001).  

One possible hypothesis about the lack of association between paranoia and both low 

self-esteem and attachment anxiety in the high paranoia group, in contrast to significant 

associations in the low paranoia group, is that there was insufficient variance in the paranoia 

scores of the high group to detect a difference. However, inspection of table 1 indicates that 

the variance of paranoia was higher in the high group compared to the low group, so this 
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cannot be the explanation. Notably, between-group comparisons showed lower self-esteem 

and higher attachment anxiety in the high group, nonetheless. Hence, the probable 

explanation is either that the relationships between paranoia and both self-esteem and 

attainment anxiety are non-linear or that there were floor/ceiling effects for the relevant 

measures (the scales were insufficiently sensitive at the extremes).  

  Interestingly, the current study found a significant correlation between age and self-

esteem, with higher self-esteem in older people for both groups. This would suggest that 

older people have greater levels of self-esteem compared to younger people. Several reviews, 

see Orth and Robins (2014), Robins and Trzesniewski (2005), and Robins et al. (2002) have 

assessed self-esteem across different ages (9-99 years) for a broad range of populations. 

Repeatedly, self-esteem was shown to be high in childhood, lower in adolescence, and 

becomes higher as an individual progresses through adulthood. Differences in maturity, 

attitudes about oneself, developmental changes, and/or societal expectations could explain the 

difference in self-esteem for older and younger people (Ogihara & Kusumi, 2020). 

Within the low paranoia group, age was significantly associated with higher paranoia, 

where younger people compared to older people experienced greater paranoia severity. 

Increased paranoia in non-clinical young people may relate to their social experiences, which 

are likely to occur online (Ogihara & Kusumi, 2020). Previous research suggests that 

elevated use of online platforms and heightened emotional reactivity to social media content 

may increase feelings of vulnerability or threat in young people, and therefore may influence 

the likelihood of paranoia (Guglielmucci et al., 2017; Xiuqin et al., 2010). Further research 

examining the relationship between these variables may be clinically beneficial in the 

management of paranoia in young people. 
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Strengths and Limitations 

The current study is the first to implement a novel task to assess dynamic updating of 

levels of trust for people experiencing low and high levels of paranoia, therefore,  the 

findings can be considered to have greater ecological validity.  

Additionally, despite not finding a significant difference in the rate a person with low 

or high paranoia learns trustworthiness, the study can be commended for developing a 

successful paradigm that measures the level of trustworthiness across time. 

Moreover, efforts were made to increase the diversity of the sample by recruiting 

participants through multiple platforms (social media sites and Prolific). However, most of 

the sample were white British and female which does not represent a diverse sample.  

Another limitation was the missed JTC task from the main study for the high paranoia 

group. This led to a 13% dropout rate; however, it was deemed to be low. Finally, an 

oversight for the current study was the lack of attention bias tasks during the computerised 

study. In hindsight, including these tasks may have yielded greater validity in the results.  

Clinical and Theoretical Implications and Future Research 

The current findings contribute to the literature and understanding of paranoia and 

interpersonal trust as the study adopted an ecologically valid task. Consequently, the 

conclusions drawn from findings could be considered to have greater validity compared to 

previous studies. Though, the results indicated that people experiencing low and high 

paranoia do not differ in the way they update their trust judgments.  

While the study findings were largely negative, the null hypothesis could not be 

rejected, the role of trust in clinical practice with patients experiencing paranoia merits close 

study. The issue of trust is likely to be important in working with people experiencing 
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paranoia. As a result, practitioners are likely to improve their ability to form therapeutic 

alliances if they pay attention to the way trust evolves within therapeutic sessions. 

Future research would benefit from assessing the differences in trustworthiness 

between clinical and subclinical samples using the study paradigm. This will help conclude 

whether a difference between the low and high paranoia group was not detected due to a 

small and/or non-clinical sample. 

Conclusions 

The current study is the first to use a novel and dynamic approach to assess the 

difference in the rate a person experiencing low or high paranoia adjusts their estimations of 

trustworthiness in the light of new information. The findings indicated a non-significant 

difference in the rate a person changes trustworthiness judgements between the groups. 

However, trust judgements changed in response to additional information in an expected way, 

suggesting that the paradigm is sensitive to changing estimates of trustworthiness. In both 

conditions, there was a significant interaction between gender and time, with greater 

trustworthiness rating for females across time, and between age and group, with greater 

paranoia severity demonstrated in younger people. However, inconsistent with previous 

findings, attachment anxiety and avoidance as well as self-esteem did not significantly 

correlate with the high paranoia. Future research may benefit from using the current 

paradigm, with clinical and non-clinical samples to further the understanding of paranoia and 

trustworthiness. 
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Appendices 

Appendix A. Green’s Paranoia Thought Scale - B 

 

Redacted due to copyright 
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Appendix B. Participant Inclusion and Exclusion Criteria 

Inclusion Criteria Exclusion Criteria 

 

• Non-clinical adult sample 

• Participants aged 18 and over 

• Males and Females 

• Participants who have completed the 

Green’s Paranoid Thought Scale 

• Read and Understand English  

 

• Participants who do not consent to 

take part in the study 

• Missing demographic data  

• Missing data from the computerised 

task 

• Participants with a score of 34 and 

below on the Green’s Paranoid 

Thought Scale when recruited via 

Prolific 
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Appendix C. Self-Esteem Rating Scale - Short Form 

 

 

Redacted due to copyright 
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Appendix D. Relationship Questionnaire 

 

 

Redacted due to copyright 
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Appendix E. Cognitive Reflection Task 

 

 

Redacted due to copyright 
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Appendix F. Jumping to Conclusions Task 
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Appendix G. Faces used in the Paradigm 

 

Male and Female Trustworthy Condition 

 

 

 

 

 

 

 

 

 

 

 

 

Male and Female Untrustworthy Condition 
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Appendix H. Scenarios in the Paradigm 
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Appendix I. Example Pilot Feedback 

Improvements to the study 

• Make the font larger. 

• Make the gendered faces larger. 

• Potentially present the questionnaire i.e. the self-esteem measure in a table to ease rating 

as opposed to having to click through for each question. 

• Reword scenario to “The train has come to a standstill, and you have arrived at the airport. 

You want to send a picture with the sign to your friend and you see this person standing near 

you” to ease understanding of the scenario. 

 

Feedback 

“Really enjoyable task, it made me think about whether I would trust people to do things if 

they broke my trust.”. 
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Appendix J. Invite Poster 
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Appendix K. Project Information Sheet - Low Paranoia 
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Appendix L. Project Information Sheet - High Paranoia
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Appendix M. Consent Form 
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Appendix N. Consent Reminder 
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Appendix O. Study Instructions 
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Appendix P. Debrief Form 
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Appendix Q. Ethics Study Approval Letter 
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Appendix R. 4-way ANOVA 

A 4-way repeated measures ANOVA was also completed. The factors included, the two 

groups (low and high paranoia), the gender of the faces (male and female), conditions within 

the paradigm (trustworthy or untrustworthy) and time (Baseline-5) 

The 3-way interaction (gender of faces x condition x time) was highly significant 

F(5.26,923.61) = 6.09, p < .001. The 4-way interaction (group x gender of the faces x 

condition x time) was non-significant, p = 0.55. 

The findings suggest regardless of being in the low or high paranoia group, trustworthy 

ratings were higher in the trustworthy condition and lower in the untrustworthy condition 

across time.  
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Appendix S. Correlations for the Whole Sample 

** p < .01, * p < .05 

Note. T = Trustworthy Condition, UT = Untrustworthy Condition, GPTS = Green’s Paranoia Thought Scale, SE = Self-Esteem, RQ = 

Relationship Questionnaire, CRT = Cognitive Reflection Test, JTC = Jumping to Conclusion 

          Baseline Difference Scores 

          T UT T UT 

  Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

  1. GPTS Total 1 -.39** -.38** -.18* -.04 -.10 -.51** -.21** -.07 -.15* .03 -.01 -.13 .00 -.14 

  2. SE Total  1 .53** .26** .04 -.10 .37** .25** .04 .04 -.06 .024 .15* .04 -.07 

  3. RQ Attachment Anxiety   1 .23** -.04 -.08 .36** .30** .03 .03 -.07 -.06 .12 -.04 .08 

   4. RQ Attachment 

Avoidance 
   1 -.00 .04 .01 .08 -.03 .06 .03 .08 .02 .00 .01 

  5. CRT Total     1 .14 -.07 .05 -.07 .02 -.03 .03 -.01 -.12 .05 

  6. JTC Draws to Decision 

(n = 165) 
     1 -.01 .01 .09 .03 .09 -.12 -.01 .01 .12 

  7. Age       1 .27** .09 .09 .03 .08 .10 .07 .16* 

B
as

el
in

e T
 8. Male        1 .22** -.15* .24** .18* .04 -.01 .06 

9. Female         1 .28** .24** -.03 -.05 -.01 .02 

U
T

 10. Male          1 .30** -.08 .08 -.04 .02 

11. Female           1 -.05 -.08 .01 -.01 

D
if

fe
re

n
ce

 

S
co

re
s T

 12. Male            1 .07 .12 -.09 

13. Female             1 -.04 -.05 

U
T

 14. Male              1 .10 

15. Female               1 




