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Abstract
Objectives: Intolerance of uncertainty, the tendency to interpret and react negatively to uncertainty, is a transdiagnostic risk factor for anxiety, depression, and eating-related disorders. Given the high comorbidity between anxiety, depression, and schizophrenia-spectrum diagnoses (SSDs), there is potential for intolerance of uncertainty to play a role in modulating psychosis symptoms. To address this gap in our understanding, we conducted the first prospectively registered systematic review on intolerance of uncertainty and psychotic symptoms in both people with SSDs and in the general population.    
Methods: Four databases were searched (PsycINFO, Medline, Web of Science, PubMed), which identified ten studies with a total of 1503 participants that measured intolerance of uncertainty and psychosis symptoms.   
Results:. Key findings suggest: (1) Intolerance of uncertainty was associated with total negative psychotic symptoms with small-medium effect sizes, (2) Intolerance of uncertainty was higher in individuals with an ‘at risk’ mental state for psychosis, compared to controls, (3) Higher intolerance of uncertainty was associated with more individual psychotic symptoms related to delusions and paranoia within clinical and nonclinical samples, and (4) there was mixed evidence for a relationship between intolerance of uncertainty and auditory hallucinations, and intolerance of uncertainty and total positive symptoms, in clinical samples. 
Conclusions: Overall, these findings highlight that intolerance of uncertainty may be an important transdiagnostic dimension and potential treatment target for psychotic symptoms such as delusions and paranoia in people with SSDs. 
Keywords. Intolerance of Uncertainty, Psychosis, Delusions, Hallucinations, Paranoia, Schizophrenia
Data availability statement: Data sharing is not applicable to this article as no new data were created or analysed in this study.
Practitioner Points
· Intolerance of uncertainty may be an important transdiagnostic risk factor for schizophrenia spectrum disorders.
· Intolerance of uncertainty may be an important treatment target for psychological therapies for SSDs.
· Intolerance of uncertainty may be a particularly important treatment target for individuals with delusions and paranoia.


Introduction
[bookmark: _Hlk176514098][bookmark: _Hlk159324897]Intolerance of Uncertainty “is a dispositional incapacity to endure the aversive response triggered by the perceived absence of salient, key, or sufficient information, and sustained by the associated perception of uncertainty” (Carleton, 2016, p. 31). A wealth of research has demonstrated that individuals with higher self-reported intolerance of uncertainty, relative to lower self-reported intolerance of uncertainty, tend to interpret (Cupid et al., 2021; Pepperdine et al., 2018) and react to uncertainty negatively (for reviews see, Morriss et al., 2021; Sahib et al., 2023; Tanovic et al., 2019). Furthermore, intolerance of uncertainty is normally distributed across the general population (for review see Carleton, 2016), and higher self-reported intolerance of uncertainty is commonly observed in individuals presenting with anxiety (e.g. generalised anxiety, obsessive-compulsive, post-traumatic stress), depression, and eating-related disorders (McEvoy et al., 2019). Crucially, intolerance of uncertainty and associated symptom severity (e.g. negative affect, worry, obsessions) are reliably reduced through cognitive behavioural therapies for anxiety and depression (Miller & McGuire, 2023; Wilson et al., 2023). Given these promising results, intolerance of uncertainty is now considered a well-established transdiagnostic risk factor and treatment target for anxiety and depression-related disorders.
[bookmark: _Hlk159326592]An emerging body of research on the positioning of intolerance of uncertainty within hierarchical models of transdiagnostic vulnerabilities for psychopathology (for discussion see, Morriss, 2023) has postulated intolerance of uncertainty as a core lower-order transdiagnostic dimension underlying the higher-order (latent) factor of negative affectivity (also known as neuroticism) (Carleton, 2016). Empirical research on hierarchical models of transdiagnostic vulnerabilities for anxiety and depression disorders has demonstrated that intolerance of uncertainty accounts for larger factor loadings, compared to other lower-order transdiagnostic dimensions, in supporting negative affectivity (Hong & Cheung, 2015; Paulus, et al., 2015). Notably, negative affectivity is not only limited to anxiety and depression disorders, but also features in schizophrenia spectrum diagnoses (SSDs) (Ohi et al., 2016; Van Os & Jones, 2021). Thus, negative affectivity is a shared higher-order factor across anxiety, depression, and SSDs, which may partly explain the high comorbidity across these different mental health disorders (Braga et al., 2013). Based on this evidence then, there is also potential for intolerance of uncertainty to support negative affectivity and contribute to psychotic symptoms in SSDs.
[bookmark: _Hlk176514513][bookmark: _Hlk176514532]Experiences of negative affect (e.g.  anxiety) and worry that are commonly associated with intolerance of uncertainty (for reviews see Carleton, 2016; Milne et al., 2019), have also been linked to the formation and exacerbation of psychotic symptoms, including persecutory delusions and auditory hallucinations (‘hearing voices’) (Garety et al., 2001; Freeman et al., 2002; Freeman et al., 2012; Knežević et al., 2019; Ludwig et al., 2019; Sun et al., 2018). Such paranoid thinking is common in the general population (Bebbington et al., 2013; Ellett et al., 2003, 2023; Fenigstein & Vanable., 1992; Freeman et al., 2021; Kuipers et al., 2019), consistent with continuum models (Straus., 1969; Elhani et al., 2017). Paranoid beliefs are posited to come about as a way of coping with uncertainty (Preti & Cella, 2010). Given this theoretical argument, it is possible that intolerance of uncertainty may interact with psychotic symptoms such as paranoia in the general population and in SSDs. 
[bookmark: _Hlk176513636][bookmark: _Hlk176513667]As far as we are aware, there is no existing review of empirical evidence on the relationship between intolerance of uncertainty and psychotic symptoms in the general population and those with SSDs. Addressing this question will shed light on whether intolerance of uncertainty and psychotic symptoms interact at the general population level, as well as whether intolerance of uncertainty is an important transdiagnostic risk factor for psychosis symptoms in SSDs, with potential implications for considering intolerance of uncertainty as a treatment target in such disorders. The following systematic review examined whether intolerance of uncertainty is related to psychotic symptoms in both individuals with SSDs and in the general population and addressed the following research questions: (1) What is the relationship between intolerance of uncertainty and psychotic symptoms, including positive and negative symptoms, and individual symptoms including paranoia, persecutory delusions and auditory hallucinations (‘hearing voices’)?; and (2) Are there similar or different relationships between intolerance of uncertainty and psychotic symptoms in nonclinical and clinical populations?

Method
The review was pre-registered on the OSF (Reference: osf.io/h7gpy).  The following four databases (PsycINFO, Medline, Web of Science, PubMed) were searched up to March 2024. Abstracts and titles were searched for the following: (psychosis OR schizophren* OR hallucinat* OR voices OR delusion* OR paranoi* OR positive symptoms OR negative symptoms) AND (Intolerance of Uncertainty OR uncertainty OR intolerance of ambiguity).  Inclusion criteria for the review were: (1) studies that used a quantitative design; (2) assessed psychotic symptoms using a published questionnaire with good psychometric properties (e.g. reliability with Cronbach’s alpha >0.7 and construct validity reported); (3) assessed intolerance of uncertainty using a published questionnaire with good psychometric properties (e.g. reliability with Cronbach’s alpha >0.7 and construct validity reported); (4) clinical or nonclinical population. Exclusion criteria were: (1) qualitative studies; (2) case studies; (3) existing reviews; (4) studies with child or adolescent populations; (5) theses or dissertations.  Among the studies meeting our inclusion criteria, only English-language and peer-reviewed articles were considered, without restrictions on the publication year. After eliminating duplicate articles, each paper was screened independently by LE and DB based on its title, abstract, or full text to assess suitability. There were no discrepancies in the assessment of eligibility of papers by the independent raters (LE and DB). The review included seven papers, and Fig. 1 summarises the search process.  Effect sizes were reported as small (r = .10), medium (r = .30) or large (r >.50) in studies reporting associations, and Cohen’s d of .80 or higher was deemed large for group comparisons (Cohen., 1992).  Each study was assessed for quality using the EPHPP tool (Thomas et al., 2004), and overall quality ratings by study are shown in Table 1.

Results
Summary of studies
A summary of the search process is provided in Figure 1.  There were ten studies (reported in nine papers as one paper reports the findings from two studies) that met criteria for inclusion in the review (total n = 1503).  Preliminary data extracted from studies are presented in Table 1.  There were five studies that used a clinical psychosis sample (total n = 513), four studies used a nonclinical student sample (total n = 932), and one study used individuals with an ‘at-risk’ mental state (n = 35) and matched healthy controls (n = 23).  Measures of psychosis used across the studies included: Scale for the assessment of positive symptoms (SAPS, k = 2); Positive and Negative Syndrome Scale (PANSS, k = 4); Scale for the assessment of negative symptoms (SANS, k = 1) and the Comprehensive Assessment of At Risk Mental States (CAARMS, k = 1).  Measures of individual psychotic symptoms included: Psychotic Symptoms Rating Scales (PSYRATS), delusions subscale (k = 3), voices subscale (k = 1), Green Paranoid Thoughts Scale (GPTS, k = 5, Peters Delusion Inventory (k = 1), Beliefs about persecution scale (BAPS, k = 1), Interpretation of Voices Scale (IVI, k = 1), Paranoia and suspiciousness questionnaire (PSQ, k = 1).  All studies used the Intolerance of Uncertainty Scale (IUS), including the full 27-item version (k = 4), 12-item version (k = 4), 9-item version (k = 1) and 2-item version (k = 1).  There were nine studies that used a cross-sectional design and one study used a between-subjects design comparing individuals with an at-risk mental state and matched healthy controls.  In relation to the overall quality of studies, five were rated as moderate and five were rated as weak.
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Main Findings
	Table one provides a summary of the individual studies included in the review.
[Insert Table One here]

Intolerance of uncertainty and psychotic symptoms
There were two studies that examined the relationship between intolerance of uncertainty and total positive symptoms (both using the PANSS); one study reported a significant association between intolerance of uncertainty and positive psychotic symptoms with a moderate effect size (Sedighi et al., 2019) and one study found no significant relationship (Lebert et al., 2021).  Two studies found a significant relationship between intolerance of uncertainty and negative symptoms, one with a small effect size (Bredemeier et al., 2018) and one with a moderate effect size (Sedighi et al., 2019).  One study reported no significant relationship between intolerance of uncertainty and total score on the PANSS (White and Gumley., 2010).
Intolerance of uncertainty and delusions
There were two studies that reported a significant association between intolerance of uncertainty and delusions (rrange = .14, .39), with small-medium effect sizes (Bredemeier et al., 2018; Startup et al., 2016).  One study found no significant association between intolerance of uncertainty and delusions (Lebert et al., 2021).  
Intolerance of uncertainty and hallucinations
There were two studies that reported associations between intolerance of uncertainty and hallucinations, of which one study found no significant association using the SAPS (Bredemeier et al., 2018), and one found a significant association using the IVI with a large effect size (r = .82) (White & Gumley., 2010).  
Intolerance of uncertainty and paranoia
Of note, six studies found significant associations between intolerance of uncertainty and paranoia, with medium-large effect sizes (rrange = .38, .72) (King & Dudley., 2017; Larsen et al., 2021 [reports findings from two studies]; Lebert et al., 2021; Startup et al., 2016; Zheng et al., 2022).  Additionally, a small but nonsignificant effect was reported between intolerance of uncertainty and beliefs about persecution (White & Gumley., 2010), a significant medium effect between intolerance of uncertainty and mistrust, a significant large effect between intolerance of uncertainty and interpersonal suspiciousness/hostility (Zheng et al., 2022). 
Group Differences
	There was one study that used a between-subjects design and found a large effect size (d = 1.11) for the difference in intolerance of uncertainty between individuals with an ‘at risk’ mental state of psychosis and matched healthy controls (Broome et al., 2007).
Discussion
[bookmark: _Hlk176513926]The systematic review identified ten studies (published in nine papers) that reported on the relationship between intolerance of uncertainty and psychosis symptoms.  Given the small body of evidence, results should be interpreted with caution.  Overall, there was no evidence for a relationship between intolerance of uncertainty and total psychotic symptoms (total score on the PANSS), mixed evidence for a relationship between intolerance of uncertainty and positive symptoms (one study reported a significant association and another didn’t), and significant associations with small-medium effect sizes reported between intolerance of uncertainty and negative symptoms. Initial evidence, albeit from one study, suggests that intolerance of uncertainty was significantly higher in individuals with an ‘at-risk’ mental state for psychosis, compared to controls. Notably, there was greater evidence for a relationship between intolerance of uncertainty and individual psychotic symptoms such as delusions and paranoia within clinical and nonclinical samples. More specifically, the majority of studies demonstrated that higher intolerance of uncertainty was significantly associated with more delusions, and all of the studies showed that higher intolerance of uncertainty was significantly associated with more paranoia. Furthermore, there was mixed evidence for a relationship between intolerance of uncertainty and auditory hallucinations in clinical samples, with one study demonstrating that higher intolerance of uncertainty was significantly associated with more auditory hallucinations, while another study reported no significant relationship between intolerance of uncertainty and auditory hallucinations. In general, the findings from the systematic review are in line with prior research suggesting that negative affect (e.g. anxiety and worry, see Freeman et al., 2002; Kuipers et al., 2019; Ludwig et al., 2019), and uncertainty-related distress in particular (Pretti & Cella, 2010) may elicit and maintain psychotic symptoms, including persecutory delusions and auditory hallucinations. Taken together, these findings suggest that intolerance of uncertainty and psychotic symptoms such as paranoia interact at the general population level, and that intolerance of uncertainty may be an important transdiagnostic dimension and treatment target for psychotic symptoms such as delusions and paranoia in SSDs. Although, this will need to be established through future research.
Overall, the literature is in its infancy with only ten studies published to date, which includes five with clinical populations, four with nonclinical populations and one on individuals with an ‘at risk’ mental state, with a range of effect sizes reported across studies.  Following publication of additional studies, it will be important in the future to conduct a meta-analysis to to establish the overall summary effect size by individual symptoms and across clinical and nonclinical populations.  The tentative results from this systematic review suggest that intolerance of uncertainty may be more strongly related to some individual psychotic symptoms over others. In particular, intolerance of uncertainty was more strongly related to psychotic symptoms such as persecutory delusions and paranoia. The higher order (latent) factor of negative affectivity could be responsible for driving relationships between intolerance of uncertainty and these symptom clusters, as negative affectivity is a shared component that contributes to negative beliefs, emotions (e.g. anxiety), and worry across both anxiety and depression-related disorders (for review see Carleton, 2016), and SSDs (Ohi et al., 2016; Van Os & Jones, 2021). Additionally, we observed the findings in relation to intolerance of uncertainty and hallucinations were mixed. It is possible that there was a weaker relationship between intolerance of uncertainty and hallucinations because the latter may be underpinned by several other different lower-order and higher-order (latent) factors. For instance, hallucinations may form on the basis of beliefs, emotions, and worry, but may more likely come about through alterations in sensory experience (Allen et al., 2008; Varese et al., 2011). Future research might usefully determine whether there is a relationship between intolerance of uncertainty and beliefs about hallucinations (e.g. what the hallucination might mean and whether the hallucination occurred or not). 
Further research is required to examine the specificity of intolerance of uncertainty, over other: (1) higher-order factors such as negative affectivity (e.g. neuroticism) (for discussion see Morriss, 2023); (2) lower-order transdiagnostic dimensions associated with anxiety, depression, and psychosis such as jumping to conclusions (Bentall et al., 2009); (3) cognitive biases such as need for closure, including use of both existing (e.g. Prisoner’s Dilemma Game, see Ellett et al., 2023) and new (e.g. Ambiguous Movie Scene Task, see Hanh et al., 2021) paradigms; (4) common symptoms such as anxiety and depression (Freeman et al., 2012), in predicting and/or maintaining psychotic symptoms such as delusions and paranoia in SSDs. Longitudinal designs will be key for identifying the extent to which intolerance of uncertainty and other known interacting factors (e.g. anxiety, worry, see Freeman et al., 2012; Sun et al., 2018) specifically: (1) predict the onset of psychotic symptoms, (2) maintain psychotic symptoms, and (3) can be targeted via treatment (e.g. cognitive behavioural therapy, mindfulness etc, see Newman-Taylor and Bentall., 2023, and Ellett., 2024 for recent reviews) to alleviate psychotic symptoms. Experimental studies using a variety of different task-based conditions (e.g. uncertainty or paranoia induction) and measurement techniques (e.g. experience sampling methods, action tendencies, psychophysiology) will allow us to ascertain the extent to which intolerance of uncertainty maps onto different facets (e.g. cognitions, affect, and behaviour) of psychotic experiences such as delusions and paranoia (for reviews on how this has been achieved for intolerance of uncertainty and anxiety see, Morriss et al., 2023; Tanovic et al., 2018).  Applying these efforts across a range of diverse samples and pooling such data through consortiums will be essential for maximising generalisability and impact (Rodriguez-Seijas et al., 2023). Ultimately, this work will enable us to understand the positioning and breadth of intolerance of uncertainty within current frameworks (Kotov et al., 2017) and integrative models (Cuthbert et al., 2022) of transdiagnostic vulnerabilities for SSDs and psychopathology more broadly, providing potentially new lines of enquiry for transdiagnostic treatments.
The systematic review had a few limitations. Firstly, the review identified a small body of literature, thus caution is warranted when interpreting the findings. In particular, the studies varied in how intolerance of uncertainty (different versions of the same measure) and psychotic symptoms (use of both clinical rating and self-report measures) were measured, which may explain the heterogeneity in findings for some of the individual psychotic symptoms.  Secondly, all of studies used cross-sectional designs making it difficult to infer any causality between intolerance of uncertainty and the onset or maintenance of psychotic symptoms, and research is yet to explore any potential mechanisms. Thirdly, the nonclinical samples consisted of students, therefore the findings may not generalise to general community samples. Fourth, the overall quality of studies was evenly split with half rated as moderate and half as weak, which should be taken into account when interpreting the findings of the review.  Lastly, the review focused on published literature only, and did not consider grey literature (e.g. unpublished studies), suggesting that there may be publication bias related to positive results.    
In sum, despite the small literature, these findings highlight that intolerance of uncertainty may be a relevant risk factor and treatment target for psychotic symptoms such as delusions and paranoia in schizophrenia spectrum disorders. Excitingly, there are several different avenues for future research to explore, in order to understand the specificity of the role of intolerance of uncertainty in predicting and maintaining psychotic symptoms in schizophrenia spectrum disorders.






References
Allen, P., Larøi, F., McGuire, P. K., & Aleman, A. (2008). The hallucinating brain: a review of structural and functional neuroimaging studies of hallucinations. Neuroscience & Biobehavioral Reviews, 32(1), 175-191.
Bebbington, P. E., McBride, O., Steel, C., Kuipers, E., Radovanoviĉ, M., Brugha, T., ... & Freeman, D. (2013). The structure of paranoia in the general population. The British Journal of Psychiatry, 202(6), 419-427.
Braga, R. J., Reynolds, G. P., & Siris, S. G. (2013). Anxiety comorbidity in schizophrenia. Psychiatry Research, 210(1), 1-7.
Bentall, R. P., Rowse, G., Shryane, N., Kinderman, P., Howard, R., Blackwood, N., ... & Corcoran, R. (2009). The cognitive and affective structure of paranoid delusions: a transdiagnostic investigation of patients with schizophrenia spectrum disorders and depression. Archives of General Psychiatry, 66(3), 236-247.
Bredemeier, K., McCole, K., Luther, L., Beck, A. T., & Grant, P. M. (2019). Reliability and validity of a brief version of the intolerance of uncertainty scale in outpatients with psychosis. Journal of Psychopathology and Behavioral Assessment, 41, 221-234.
Broome, M. R., Johns, L. C., Valli, I., Woolley, J. B., Tabraham, P., Brett, C., ... & McGuire, P. K. (2007). Delusion formation and reasoning biases in those at clinical high risk for psychosis. The British Journal of Psychiatry, 191(S51), s38-s42.
Carleton, R. N. (2016). Into the unknown: A review and synthesis of contemporary models involving uncertainty. Journal of Anxiety Disorders, 39, 30-43.
Cohen, J.  (1992).  A power primer.  Psychological Bulletin, 112(1), 
Cupid, J., Stewart, K. E., Sumantry, D., & Koerner, N. (2021). Feeling safe: Judgements of safety and anxiety as a function of worry and intolerance of uncertainty. Behaviour Research and Therapy, 147, 103973.
Cuthbert, B. N. (2022). Research domain criteria (RDoC): progress and potential. Current Directions in Psychological Science, 31(2), 107-114.
Elahi, A., Algorta, G.P., Varese, F., McIntyre, J.C., & Bentall, R.P.  (2017).  Do paranoid delusions exist on a continuum with subclinical paranoia? A multi-method taxometric study. Schizophrenia Research, 190, 77–81.
Ellett, L. (2024). Mindfulness for psychosis: Current evidence, unanswered questions and future directions. Psychology and Psychotherapy: Theory, Research and Practice, 97(1), 34-40.
Ellett, L., Lopes, B., & Chadwick, P. (2003). Paranoia in a nonclinical population of college students. The Journal of Nervous and Mental Disease, 191(7), 425-430.
Ellett, L., Varese, F., Owens, J., Rafiq, S., Penn, G., & Berry, K. (2023). Experimental studies of paranoid thinking in clinical and nonclinical populations: a systematic review and meta-analysis. Psychological Medicine, 1-12.
Ellett, L., Wildschut, T., & Chadwick, P. (2023). Schizophrenia and Increased Distrust-Based Competitiveness in Interpersonal Interactions: A Serial Process Model. Schizophrenia Bulletin, 49(4), 1088-1094.
Fenigstein, A., & Vanable, P. A. (1992). Paranoia and self-consciousness. Journal of Personality and Social Psychology, 62(1), 129.
Freeman, D., Garety, P. A., Kuipers, E., Fowler, D., & Bebbington, P. E. (2002). A cognitive model of persecutory delusions. British Journal of Clinical Psychology, 41(4), 331-347.
Freeman, D., Loe, B. S., Kingdon, D., Startup, H., Molodynski, A., Rosebrock, L., ... & Bird, J. C. (2021). The revised Green et al., Paranoid Thoughts Scale (R-GPTS): psychometric properties, severity ranges, and clinical cut-offs. Psychological Medicine, 51(2), 244-253.
Freeman, D., Stahl, D., McManus, S., Meltzer, H., Brugha, T., Wiles, N., & Bebbington, P. (2012). Insomnia, worry, anxiety and depression as predictors of the occurrence and persistence of paranoid thinking. Social Psychiatry and Psychiatric Epidemiology, 47, 1195-1203.
Garety, P. A., Kuipers, E., Fowler, D., Freeman, D., & Bebbington, P. E. (2001). A cognitive model of the positive symptoms of psychosis. Psychological Medicine, 31(2), 189-195.
Hahn, S., Moritz, S., Elmers, J., & Scheunemann, J. (2021). Do you like cliff-hangers? Objective versus subjective need for closure in the schizophrenia spectrum. Schizophrenia Research, 238, 20-26.
Hong, R. Y., & Cheung, M. W. L. (2015). The structure of cognitive vulnerabilities to depression and anxiety: Evidence for a common core etiologic process based on a meta-analytic review. Clinical Psychological Science, 3(6), 892-912.
King, A., & Dudley, R. (2017). Paranoia, Worry, Cognitive Avoidance and Intolerance of Uncertainty in a student population. Journal of Applied Psychology and Social Science, 3(2), 70-89.
Knežević, G., Lazarević, L. B., Purić, D., Bosnjak, M., Teovanović, P., Petrović, B., & Opačić, G. (2019). Does Eysenck's personality model capture psychosis-proneness? A systematic review and meta-analysis. Personality and Individual Differences, 143, 155-164.
Kotov, R., Krueger, R. F., Watson, D., Achenbach, T. M., Althoff, R. R., Bagby, R. M., ... & Zimmerman, M. (2017). The Hierarchical Taxonomy of Psychopathology (HiTOP): A dimensional alternative to traditional nosologies. Journal of Abnormal Psychology, 126(4), 454.
Kuipers, J., Moffa, G., Kuipers, E., Freeman, D., & Bebbington, P. (2019). Links between psychotic and neurotic symptoms in the general population: an analysis of longitudinal British National Survey data using Directed Acyclic Graphs. Psychological Medicine, 49(3).
Larsen, E. M., Donaldson, K. R., Liew, M., & Mohanty, A. (2021). Conspiratorial thinking during COVID-19: The roles of paranoia, delusion-proneness, and intolerance of uncertainty. Frontiers in Psychiatry, 12, 698147.
Lebert, L., Turkington, D., Freeston, M., & Dudley, R. (2021). Rumination, intolerance of uncertainty and paranoia in treatment resistant psychosis. Psychosis, 13(1), 65-70.
Ludwig, L., Werner, D., & Lincoln, T. M. (2019). The relevance of cognitive emotion regulation to psychotic symptoms–a systematic review and meta-analysis. Clinical Psychology Review, 72, 101746.
McEvoy, P. M., Hyett, M. P., Shihata, S., Price, J. E., & Strachan, L. (2019). The impact of methodological and measurement factors on transdiagnostic associations with intolerance of uncertainty: A meta-analysis. Clinical Psychology Review, 73, 101778.
Miller, M. L., & McGuire, J. F. (2023). Targeting intolerance of uncertainty in treatment: A meta-analysis of therapeutic effects, treatment moderators, and underlying mechanisms. Journal of Affective Disorders, 341, 283-295.
Milne, S., Lomax, C., & Freeston, M. H. (2019). A review of the relationship between intolerance of uncertainty and threat appraisal in anxiety. The Cognitive Behaviour Therapist, 12, e38.
Morriss, J. (2023). Let's get specific about intolerance of uncertainty and emotion regulation. Personality and Individual Differences, 214, 112336.
Morriss, J., Abend, R., Zika, O., Bradford, D. E., & Mertens, G. (2022). Neural and psychophysiological markers of intolerance of uncertainty. International Journal of Psychophysiology, 184, 94-99.
Morriss, J., Zuj, D. V., & Mertens, G. (2021). The role of intolerance of uncertainty in classical threat conditioning: Recent developments and directions for future research. International Journal of Psychophysiology, 166, 116-126.
Newman‐Taylor, K., & Bentall, R. (2023). Cognitive behavioural therapy for psychosis: The end of the line or time for a new approach?. Psychology and Psychotherapy: Theory, Research and Practice.
Ohi, K., Shimada, T., Nitta, Y., Kihara, H., Okubo, H., Uehara, T., & Kawasaki, Y. (2016). The Five-Factor Model personality traits in schizophrenia: a meta-analysis. Psychiatry Research, 240, 34-41.
Paulus, D. J., Talkovsky, A. M., Heggeness, L. F., & Norton, P. J. (2015). Beyond negative affectivity: A hierarchical model of global and transdiagnostic vulnerabilities for emotional disorders. Cognitive Behaviour Therapy, 44(5), 389-405.
Pepperdine, E., Lomax, C., & Freeston, M. H. (2018). Disentangling intolerance of uncertainty and threat appraisal in everyday situations. Journal of Anxiety Disorders, 57, 31-38.
Preti, A., & Cella, M. (2010). Paranoid thinking as a heuristic. Early Intervention in Psychiatry, 4(3), 263-266.
Rodriguez-Seijas, C., Li, J. J., Balling, C., Brandes, C., Bernat, E., Boness, C. L., ... & Eaton, N. R. (2023). Diversity and the Hierarchical Taxonomy of Psychopathology (HiTOP). Nature Reviews Psychology, 1-13.
Sahib, A., Chen, J., Cárdenas, D., & Calear, A. L. (2023). Intolerance of uncertainty and emotion regulation: A meta-analytic and systematic review. Clinical Psychology Review, 102270.
Sedighi, M., Mansouri, A., & Talaei, A. (2019). The relationship between transdiagnostic factors and psychotic symptoms in individual with schizophrenia disorder. Journal of Fundamentals of Mental Health, 21(3).
Startup, H., Pugh, K., Dunn, G., Cordwell, J., Mander, H., Černis, E., ... & Freeman, D. (2016). Worry processes in patients with persecutory delusions. British Journal of Clinical Psychology, 55(4), 387-400.
Strauss, J. S. (1969). Hallucinations and delusions as points on continua function: Rating scale evidence. Archives of General Psychiatry, 21(5), 581-586.
Sun, X., So, S. H. W., Chiu, C. D., Chan, R. C. K., & Leung, P. W. L. (2018). Paranoia and anxiety: A cluster analysis in a non-clinical sample and the relationship with worry processes. Schizophrenia Research, 197, 144-149.
Tanovic, E., Gee, D. G., & Joormann, J. (2018). Intolerance of uncertainty: Neural and psychophysiological correlates of the perception of uncertainty as threatening. Clinical Psychology Review, 60, 87-99.
Thomas, B. H., Ciliska, D., Dobbins, M., & Micucci, S. (2004). A process for systematically reviewing the literature: providing the research evidence for public health nursing interventions. Worldviews on Evidence‐Based Nursing, 1(3), 176-184.
Van Os, J., & Jones, P. B. (2001). Neuroticism as a risk factor for schizophrenia. Psychological Medicine, 31(6), 1129-1134.
Varese, F., Barkus, E., & Bentall, R. P. (2011). Dissociative and metacognitive factors in hallucination-proneness when controlling for comorbid symptoms. Cognitive Neuropsychiatry, 16(3), 193-217.
White, R. G., & Gumley, A. (2010). Intolerance of uncertainty and distress associated with the experience of psychosis. Psychology and Psychotherapy: Theory, Research and Practice, 83(3), 317-324.
Wilson, E. J., Abbott, M. J., & Norton, A. R. (2023). The impact of psychological treatment on intolerance of uncertainty in generalized anxiety disorder: A systematic review and meta-analysis. Journal of Anxiety Disorders, 102729.
Zheng, S., Marcos, M., Stewart, K. E., Szabo, J., Pawluk, E., Girard, T. A., & Koerner, N. (2022). Worry, intolerance of uncertainty, negative urgency, and their associations to paranoid thinking. Personality and Individual Differences, 186, 111382.
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Table 1.  Characteristics of studies, main findings and quality assessment
	Authors
	Sample
	Design 
	Paranoia/Psychosis measure 
	Intolerance of uncertainty measure 
	Main findings 
	Quality Rating 

	Bredemeier et al (2018)
	Outpatient sample with psychosis (n=252)
	Cross-sectional
	· SAPS
· PSYRATS delusions
· PSYRATS hallucinations
· PSYRATS distress
· SANS
	IUS-9 item (8 items from original 27 item and 1 new item)
	Correlation between:
· IUS and SAPS delusions (r = .14)*
· IUS and PSYRATS delusions (r = .20*)
· IUS and SAPS hallucinations (r =.07)
· IUS and PSYRATS voices (r = .07)
· IUS and PSYRATS distress (r = .18*)
· IUS and SANS (r = .17)*
	Weak

	Broome et al (2007)
	At-risk mental state for psychosis (n =35) & matched healthy controls (n=23)
	Cross-sectional
Between-subjects
	· CAARMS
· PDI
· PANSS
· SAPS:  delusion subscale
	IUS-27 item measure
	At-risk mental state 
IUS (M = 79.8, SD = 22.8) 

Controls 
IUS (M = 58.3, SD = 15.3) 
Difference significant p<.0005

Cohen’s d = 1.11, large effect size


	Moderate

	King & Dudley (2017)
	Students (n=102)
	Cross sectional
	· GPTS
	IUS (12 items)
	· IUS and GPTS (r = .50)**
	Moderate

	Larsen et al (2021)
	Students
(n=261 study 1)
(n=258 study 2)

	Cross sectional
	· RGPTS
	IUS (12 items)
	· Study 1: IUS and RGPTS (r=.46)**
· Study 2: IUS and RGPTS (r=.38)**
	Weak

	Lebert et al (2021)

	Clinical population with psychosis
(n=24)
	Cross sectional 


	· PSYRATS delusion subscale 
· PANSS Positive Total
· PANSS item 6 on paranoia

	IUS Short form (2-items) 


	· IUS and PSYRATS delusion subscale- r = -.05
· IUS and PANSS Positive Total- r = -.20
· IUS and PANSS paranoia- r = .72*


	Weak

	Sedighi et al (2019)
	Patients with schizophrenia
(n=60)
	Cross sectional
	· PANSS
	IUS (12 items)
	· IUS and positive symptoms (r=.53)*
· IUS and negative symptoms (r=.66)*
	Moderate

	Startup et al (2016)
	Patients with Persecutory delusions (n=150)
	Cross sectional
	· GPTS
· PSYRATS delusions. 

	IUS- 27-item measure. 
	· IUS and GPTS- r=.48**
· IUS and PSYRATS delusions- r=.39**

	Moderate 

	White and Gumley (2010)
	Clinical population with psychosis (n= 27)
	Cross sectional 
	· BAPS (short form) 4 subscales: negative beliefs about paranoia, beliefs about paranoia as a survival strategy, general positive beliefs, normalizing beliefs.
· IVI: Three subscales: metaphysical beliefs, positive beliefs, and beliefs about loss of control
· PANSS


	IUS-27 
	· IUS with BAPS: negative beliefs- r = .44*
· IUS with BAPS: normalizing beliefs- r = .01
· IUS with BAPS: survival strategy- r = .18
· IUS with BAPS: total- r = .28
· IUS with IVI: metaphysical beliefs- r = .85**
· IUS with IVI: positive beliefs- r = .32
· IUS with IVI: loss of control- r = .71**
· IUS with IVI: total- r = .82**
· IUS with PANSS total: no r (non-sig)
	Moderate

	Zheng et al (2022)
	Undergraduate students (N = 311)
	Cross-sectional 
	· GPTS- social reference and persecution
· PSQ- interpersonal suspiciousness/hostility, mistrust/wariness 

	IUS-27
	· IUS and GPTS Social reference- 0.57**
· IUS and GPTS Persecutory beliefs- 0.38**
· IUS and PSQ interpersonal suspiciousness/hostility - 0.54**
· IUS and PSQ mistrust/wariness- 0.39**



	Weak


Notes. Beliefs About Persecution Scale (BAPS); Comprehensive Assessment of At Risk Mental States (CAARMS); Green Paranoid Thoughts Scale (GPTS); Interpretation of Voices Scale (IVI); Intolerance of Uncertainty Scale (IUS); Paranoia and Suspiciousness Questionnaire (PSQ). Peters Delusion Inventory (PDI); Positive and Negative Syndrome Scale (PANSS); Psychotic Symptoms Rating Scales (PSYRATS), Scale for the Assessment of Negative Symptoms (SANS).
*p<.05, **p<.001  

