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ABSTRACT 

Research in clinical and nonclinical samples has linked hallucination

proneness to dissoc iative tendencies (possibly reflecting a consequence of traumatic 

experiences), maladaptive metacognitive beliefs, and a perturbed capacity to 

discriminate between internal and external cognitive events (i.e. reality 

discrimination) . The studies included in this doctoral dissertation used a number of 

research methods ( experimental, questionnaire, meta-analytic and experience 

sampling methodologies) to expand this research and reso lve a number of 

methodologica l limitations of previous studies in this area. Part of this dissertation 

examined the specificity of the associations between hallucinations, dissociation, 

metacognitive beliefs and perturbed reality discrimination when controlling for the 

confounding effect of symptom dimensions that frequently covary with hallucination

proneness (e.g. paranoid ideation). In addition, this PhD thesis aimed to examine the 

alleged mediational role of dissociation in the relationship between childhood trauma 

and hallucinations, and to investigate the interplay between dissociation and the 

cognitive mechanisms believed to underlie hallucinatory experiences. 

The findings of the current studies suggest that hallucination-proneness is 

specifically related to reality discrimination abnormalities and dissociative tendencies, 

but not to maladaptive metacognitive beliefs when the impact of comorbid symptoms 

is taken into account. In addition, the present findings support recent accounts in 

suggesting that the apparent association between childhood trauma and hallucinatory 

experiences may be explained in terms of dissociative processes. These finding have 

implications for the continued investigation of the psychological underpinnings of 

hallucinatory experiences, and may inform the development and implementation of 

specific psychological interventions for the treatment of auditory hallucinations. 
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1.1 Hallucinations in psychiatric and non-psychiatric populations 

Hallucinations have been defined as percept-like experiences which occur in 

absence of appropriate stimuli, have the fu ll force of the corresponding actual (real) 

perceptions, and which are usually unamenable to direct and voluntary control (S lade 

& Bentall, 1988). Although hallucinatory experiences can occur in any sensory 

modality, auditory hallucinations remain the most extensively investigated 

hallucinatory phenomena in psychiatric research. Since their inclusions among the 

Schneiderian first-rank symptoms (Schneider, 1959), hallucinations have often been 

regarded by mainstream psychiatry as pathognomonic for schizophrenia. Consistent 

with this view, numerous studies have shown that hallucinations are experienced by a 

large proportion of patients with diagnoses in the schizophrenia-spectrum (e.g. 

Baethge, et al., 2005; Sartorious, Jablensky, & Korten, 1986; Tarrier, et al. , 2004). 

However, hallucinatory experiences are a lso reported by patients with other 

psychiatric diagnoses, including bipolar disorder (Baethge, et al. , 2005; Goodwin & 

Jamison, 1990; Hammersley, et al., 2003), unipolar depression ( e.g. Baethge, et a l. , 

2005; Coryell, 1996; Lattuada, Serretti, Cusin, Gasperini, & Srneraldi, I 999), post

traumatic stress disorder (Butler, Mueser, Sprock, & Braff, 1996), dissociative 

disorders ( e.g. Allen & Coyne, 1995; Moskowitz & Corstens, 2007; Ross, et al. , 1990) 

and obsessive compulsive disorder (e.g. Fontenelle, et al., 2008). 

It is increasingly recognised that hallucinations are not a prerogative of 

individuals suffering from mental health difficulties. Several epidemiological studies 

have indicated that hallucinations are experienced by a sizable minority of individuals 

with no history of psychiatric illness. The earliest evidence suggesting that 

hallucinations might be regarded as a relatively common phenomena in the general 
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population emerged from the first "Census on Hallucinations" conducted by the 

Society for Psychical Research in the late 19th century, in which 17.000 individuals 

completed a standardised interview assessing the occurrence of visual, auditory and 

tactile hallucinatory experiences (Sidgewick, 1894). Recent reanalyses of these data 

(adjusted to account for experiences which would not be classified as hallucinations 

according to modern criteria) estimated the life-time prevalence of hallucinations in 

this study at 6.9% (Tien, 199 I). These early findings have been largely replicated by 

recent epidemiological investigations. In the Epidemiological Catchment Area Study, 

in which 18.572 individuals drawn at random from the US population were 

interviewed about psychiatric symptoms, the lifetime prevalence of hallucinations was 

estimated at 13% (Tien, 1991 ). Similarly, the prevalence rate of hallucinations in a 

recent study investigating the prevalence of positive psychotic symptoms in a 

representative sample of 7076 Dutch citizens was approximately 7.9% after excluding 

abnormal experiences caused by substance abuse or organic illness (Bijl, Ravelli, & 

Van Zessen, 1998; Bijl, Van Zessen, & Ravelli, I 998). Finally, it has been estimated 

that approximately 8.5% of the 8000 individuals who took part to the recent US 

National Comorbidity Study had experienced auditory hallucinations (M. Shevlin, M. 

Dorahy, & G. Adamson, 2007). As the lifetime risk of psychotic disorders has been 

estimated at approximately 0.4% (e.g. Jablensky, et al. , 1992; McGrath, 2005), these 

findings suggest that hallucinatory experiences are much more prevalent than 

documented clinical cases of psychosis in the general population. 

These epidemiological findings are complemented by a large number of cross

sectional studies which investigated hallucination-proneness (as measured by self

report questionnaires such as the Launay-Slade Hallucinations Scale (Launay & 

Slade, 1981) in non-clinical samples. In a recent review, Aleman and Larni (Aleman 
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& Larni, 2008) estimated that between 11 % and 3 7% of the participants tested in 

these studies responded affirmatively to items such as "I often hear a voice speaking 

my thoughts aloud", or "I sometimes hear my thoughts aloud. I actually hear them 

spoken outside my head when no one really sa id anything". 

Overall, these findings suggest that ha llucinations cannot be ascribed to 

specific psychiatric diagnoses, and are consistent with the notion that psychotic 

experiences lie on a continuum with nonnal functioning rather than representing a 

distinct category of pathological complaints exclusively experienced by a minority of 

individuals (van Os, Hanssen, Bijl, & Ravelli, 2000; van Os, Linscott, Myin-Gerrneys, 

Delespaul, & Krabbendam, 2009). This dimensional approach implies that 

hallucinatory experiences similar to those reported by psychiatric patients can be 

re liably measured in non-clinical individuals, and that the cognitive underpinnings of 

hallucinatory experiences can be regarded as a legitimate object of investigation in 

their own right, regardless of the diagnostic categories which have frequently been 

associated with them. 

1.2 The reality discrimination account of hallucinatory experiences 

Interest over the cognitive underpinnings of hallucinatory experiences has 

considerably expanded over the past two decades. Although the processes which 

might ultimately account for the genesis of hallucinations are still debated, there has 

been an emerging consensus that they are the consequence of the misattribution of 

internally generated cognitive events to external sources (e.g. Bentall, 1990; Frith, 

1992; Frank Larni & Woodward, 2007; Waters, Badcock, Michie, & Maybery, 2006). 

Several cognitive accounts have assumed that specific metacognitive 

dysfunctions may underlie this process of misattribution. In this context, the tem1 
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metacognition refers both to processes that individuals use to monitor and control 

their own thoughts, as well as to beliefs about cognition ( i.e. metacognitive beliefs) 

that might influence these control processes (Flavell, 1979). Bentall ( 1990) proposed 

that the origin of hallucinatory experiences can be explained in terms of reality 

discrimination, a metacognitive process used to discriminate between internal and 

externa l perceptions and make attributions about the orig in of mental experiences. 

According to this account, hallucination-prone individuals are impaired in their 

capacity to discriminate between internally and externally generated cognitive events, 

and present a cognitive bias towards the misattribution of internal cognitive events to 

external sources. 

The reality discrimination model of hallucinatory experiences has received 

empirical support fro m investigations which compared hallucination-prone (i.e. 

halluc inating patients or non-clinical participants with high scores on hallucination

proneness measures) and non-prone sample using various experimental procedures, 

including signal detection (e.g. Bentall & Slade, 1995), self-monitoring (e.g. Johns, et 

a l. , 2001 ) and source monitoring ( e.g. Bentall, Baker, & Havers, I 991) paradigms. 

Signa l detection paradigms are commonly used to investigate the capac ity of 

indiv iduals to detect stimuli in situations of uncertainty, such as detecting specific 

auditory signals (e.g. vo ices) against background noise. The studies which employ 

this experimental procedure generally require participants to listen to recordings of 

white noise. A pre-recorded voice is presented in the white noise at different points 

during the experiment, and participants are required to indicate when they believed 

they had detected the vo ice. According to signal detection theory, the performance in 

these tasks is influenced by two parameters which can be estimated fro m the 

participants' observed pattern of responding: perceptual sensitivity and response bias . 

5 



Perceptual sensitivity (d') corresponds to the capacity to accurately detect a signal 

when it is present. Conversely response bias(~) indicates the individual's willingness 

to assume that a signal is present under conditions of uncertainty. If d ' is optimum, 

stimuli will be correctly detected signals with relatively few false alarms. Greater 

response bias, by contrast, will lead to an increase in hits but only at the cost of an 

increase in false alarms. The studies which employed this kind of paradigm generally 

revealed that hallucination-proneness is associated with greater response bias, but not 

to perceptual sensitiv ity deficits, a finding which has been interpreted as consistent 

with the notion that hallucinations may results from a cognitive bias towards the 

misattribution of self-generated cognitive events (e.g. Barkus et al., 2007; Bentall & 

Slade, 1985). Other paradigms used to investigate the cognitive underpinnings of 

hallucinatory experiences (i.e. the self-monitoring and the source monitoring 

paradigms) require participants to make attributions regarding the source of self

generated material. The self-monitoring paradigm is an experimental procedure 

invo lving the direct measurement of the on-line monitoring of self-generated speech 

(Johns & McGuire, I 999; Johns et al., 2001). In a typical experiment, participants are 

asked to pronounce out loud a list of words into a microphone. Certain auditory 

features of the participants' speech, for example pitch, are then manipulated, and the 

speech is played back to the participants. At various points in the experiment, the 

participants are presented with someone else's pre- recorded voice pronouncing the 

same word. After each trial, participants are requested to identify the source of the 

auditory feedback. Finally, the source monitoring paradigm, differs from the s ignal 

detection and self-monitoring approaches, because participants are asked to 

distinguish between memories of self-generated material (e.g. words) and memories 

of externally-generated stimuli (Johnson, Hashtroudi, & Lindsay, 1993). In the typical 
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source monitoring task, participants are provided with a list of cue words read out 

loud by the experimenter. For each word, participants are required to generate a word 

associated with the cue. After a delay, participants are asked to complete a word 

recognition task including the words generated by the participant, the words presented 

by the experimenter and new words. Participants are therefore requested to indicate 

whether the word presented is old or new, and whether it was self-generate~ or was 

read out by the experimenter. 

Recent narrative and systematic reviews of the studies which used the 

aforementioned tasks have generally supported the reality discrimination model of 

hallucinatory experiences. In a recent meta-analysis of studies investigating self

recognition judgements in psychosis (including studies which employed source 

memory and self-monitoring procedures) Waters et al. (20 I 0) showed that auditory 

hallucinations in patients with diagnosis of schizophrenia are associated with deficits 

in the capacity to recognise thoughts and mental events as self-generated, a finding 

which is consistent with the predictions of this cognitive model (as well as with other 

misattribution accounts of hallucinatory experiences e.g. Frith, 1992; Waters et al., 

2006). In addition, there is consensus across narrative reviews of experimental studies 

employing source monitoring, self-monitoring and signal detection tasks (e.g. Aleman 

& Larni, 2008; Ditman & Kuperberg, 2005; Frank Larni & Woodward, 2007) that 

hallucinations and non-clinical hallucination-proneness may be associated with a bias 

towards the attribution of internally generated cognitive events to an external source. 

Despite these consistent findings, the available evidence is marked by a number of 

methodological pitfalls which make it difficult to ascertain whether perturbed reality 

discrimination is spec ifically related to hallucinatory experiences. For example, 

several studies compared patients currently experiencing multiple positive symptoms 
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to non-symptomatic patients (Brebion, et al., 2000; Keefe, Arnold, Bayen, & Harvey, 

1999), making it impossible to ascribe reality discrimination abnormalities to 

hallucinations rather than to other concurrent symptoms. A related methodological 

limitation concerns the confounding effect of symptom dimensions which covary 

with hallucination-proneness in clinical as well as non-clinical samples, such as 

delusional ideation (e.g. Kimhy, Goetz, Yale, Corcoran, & Malaspina, 2005; Shevlin, 

Murphy, Dorahy, & Adamson, 2007; Smeets, et al., 2010) and intrusive cognitions 

(Jones & Fernyhough, 2006; Lobban, Haddock, Kinderman, & Wells, 2002; Morrison 

& Baker, 2000). It has been proposed that a fully satisfactory account of the 

psychological mechanisms underlying specific symptoms of psychosis can be 

achieved only by taking into account such covariation between different symptoms 

(Bentall, 2003). Future studies shou ld therefore attempt to investigate the association 

between the vulnerability to hallucinations and reality discrimination while 

implementing the necessary methodological and statistical control for the covariation 

between hallucinations and comorbid symptom dimensions. 

1.3 The metacognitive beliefs account of hallucinatory experiences 

Whereas the reality discrimination model is primarily concerned with the 

metacognitive process underlying the misattribution of internally generated 

cognitive events to external sources, other models of hallucinations 

have stressed the role of metacognitive beliefs on this process of misattribution. 

Morrison, Haddock and Tarrier (l 995) proposed that hallucinations are generated 

when intrusive thoughts are erroneously attributed to an external source, and that this 

process of misattribution is mediated by dysfunctional metacognitive beliefs that are 

incompatible with the experience of cognitions of this kind. Intrusive cognitions are 
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generally defined as thoughts, images or impulses that are unwanted or unintended, 

perceived as uncontrollable, egodystonic and capable of interrupting ongoing activity 

(Clark & Purdon, 1995; Clark & Rhyno, 2005; Rachman, 1981 ). The experience of 

cognjtive intrusions is generally associated with elevated levels of negative affect, and 

with implementation of thought control strategies aimed to manage or suppress 

cognitions of this kind (Clark, 2005; Clark & Rhyno, 2005). Morrison et al. proposed 

that hallucinations are generated by the attempts to reduce the negative arousal 

resulting from the concomitant presence of intrusive cognitions and maladaptive 

metacognitive beliefs about the importance of thought consistency and the need to 

control thoughts. When intrusive thoughts are experienced, the inconsistency between 

these metacognitive beliefs and the experience of uncontrollable mental events leads 

to cognitive dissonance (Festinger, 1957), a state of negative arousal that individuals 

are motivated to escape. From this perspective, halluc ination-prone individuals are 

therefore motivated to attribute their intrusive thoughts to an external source in the 

attempt to prevent cognitive dissonance from occurring. 

The metacognitive beliefs account has received apparent support from studies 

which have investigated the association between maladaptive metacognitive beliefs 

and hallucination-proneness in nonclinical and clinica l samples. With a few notable 

exceptions (e.g. Linney & Peters, 2007), the majority of these studies assessed the 

presence of maladaptive metacognitive beliefs using the Metacognitions 

Quest ionnaire (MCQ; Cartwright-Hatton & Wells, 1997), a self-report questionnaire 

assessing five metacognitive factors: (i) positive beliefs about worry (beliefs that 

worry helps to solve problems and avoid unpleasant events); (ii) negative beliefs 

about the uncontrollability of thoughts and corresponding danger (beliefs that 

thoughts are uncontrollable and beliefs about the importance of controlling thought 
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process in order to function effectively as a person); (iii) cognitive confidence (beliefs 

about one's own cognitive functioning, in particular in the domains of memory and 

attentional); (iv) negative beliefs about thoughts in general (beliefs about potential 

negative consequences of having uncontrollable/worring thoughts); and (v) cognitive 

self-consciousness (the predisposition to monitor or focus upon one's own thought 

processes). 

Consistent with the prediction of this model, several non-clinical studies 

published in the past decade have generally supported the hypothesised association 

between hallucination-proneness and the metacognitive factors assessed by the MCQ 

(e.g. F. Larni, van der Linden, & Marczewski, 2004; Morrison, Wells, & Nothard, 

2000, 2002; Stirling, Barkus, & Lewis, 2007). Similarly, different clinical studies 

have shown that hallucinating patients score significantly higher than non

hallucinating patients on dysfunctional metacognitive beliefs and also report a higher 

frequency of intrusive cognitions (Baker & Morrison, 1998; Lobban, et al., 2002; 

Morrison & Baker, 2000; Morrison & Wells, 2003), findings which have been 

generally interpreted as consistent with the metacognitive beliefs account of 

hallucinatory experiences. More recently, however, a number of studies were unable 

to replicate these findings (Brett, Johns, Peters, & McGuire, 2009; Garcia-Montes, 

Perez-Alvarez, Balbuena, Garcelan, & Cangas, 2006; Linney & Peters, 2007). To 

complicate matters, there is increasing evidence suggesting that metacognitive beliefs 

are associated with proneness to psychotic symptoms other than hallucinations, 

including delusion-proneness (F. Larni & Van der Linden, 2005), paranoid ideation 

(Fraser, Morrison, & Wells, 2006; Garcia-Montes, Cangas, Perez-Alvarez, Hidalgo, & 

Gutierrez, 2005), and symptoms of thought interference (Linney & Peters, 2007). 

Furthermore, rnetacognitive beliefs have been related to a number of non-psychotic 



symptoms, such as anxiety (Cartwright-Hatton, et al. , 2004; Cartwright-Hatton & 

Wells, 1997; Davies & Valentiner, 2000) depression (e.g. Wells & Carter, 2001) and 

obsessive-compulsive symptoms (Gwilliam, Wells, & Cartwright-Hatton, 2004; lrak 

& Tosun, 2008; Moritz, Peters, Larni, & Lincoln, 201 O; Myers & Wells, 2005). 

Overall, these findings raise doubts about the specific contribution of 

metacognitive be liefs to hallucinations and hallucination-proneness, and suggest that 

the effect of comorbid symptoms which have been linked to dysfunctional 

metacognitive beliefs in previous research might represent an important confound in 

the relationship between hallucination-proneness and metacognitive beliefs. More 

research is therefore required to examine the consistency and specificity of the alleged 

associations between metacognitive beliefs and hallucinations when the effect of 

comorbid symptoms is taken into account. 

1.4 The trauma-dissociation-hallucinations link 

Recent research has also witnessed a growing interest in the potential 

contribution of traumatic events, and in particular childhood trauma, to the 

development of hallucinatory experiences. A link between childhood trauma and 

hallucinations has been documented in several cross-sectional studies with psychotic 

(Read, Agar, Argyle, & Aderhold, 2003), bipolar (Hammersley, et al. , 2003) and 

dissociative identity disorder patients (Dorahy, et al. , 2009). Similarly, the results of 

recent large population-based studies suggest that the childhood trauma is a powerful 

predictor of subsequent hallucinatory experiences in the general population (Cardena 

& Spiegel, 1993; Shevlin, Dorahy, & Adamson, 2007; Whitfield, Dube, Felitti, & 

Anda, 2005). The results of several studies have also suggested that childhood trauma 

might be more robustly associated with vulnerability to hallucinations rather than 
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psychotic symptoms in general. For example, Read et al. (2003) found that child 

sexual abuse was not significantly associated with delusions, thought disorder or 

negative symptoms. Similarly, other studies which documented an association 

between hallucinations and child trauma were not able to identify any significant 

association between early traumatic experiences and delusions (Famularo, 

Kinschererff, & Fenton, 1992; Hammersley, et al., 2003; Sansonnet-Hayden, Haley, 

Marriage, & Fine, 1987). 

It has been proposed that the apparent association between childhood trauma 

and hallucinations might be explained by dissociative processes (e.g. Moskowitz & 

Corstens, 2007; Moskowitz, Read, Farrelly, Rudegeair, & Williams, 2009). Different 

conceptualizations of the construct of dissociation have been used to describe a 

variety of clinical and non-clinical psychological phenomena (Brown, 2002, 2006; 

Holmes, et al., 2005). Dissociation has been defined as the "lack of normal integration 

of thoughts, feelings and experiences into the stream of consciousness and memory" 

(Bernstein & Putnam, 1986, p. 727) and represents the core component of DSM-IV 

diagnosis of dissociative disorders. A widely accepted unitary conceptualization of 

dissociation assumes that dissociative experiences lie on a continuum ranging from 

the relatively benign forms of absorption frequently experienced in non-clinical 

populations (Glicksohn & Barrett, 2003; Mayer & Farmer, 2003), to pathological 

symptoms of depersonalisation and derealisation, to identity alteration and 

dissociative amnesia observed in dissociative disorders (Waller, Putman, & Carlson, 

1996; Waller & Ross, 1997). Although dissociative states can be experienced in the 

absence of antecedent trauma (Mayer & Farmer, 2003; Merckelbach & Muris, 2001 ), 

dissociation is generally regarded as a psychological sequela of traumatic events in 

non-psychotic samples (van Ijzendoorn & Schuengel, 1996). Consistent with this 
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view, numerous investigations suggest that psychotic patients exposed to traumatic 

life experiences score higher on measures of dissociative tendencies compared to 

patients with no history of trauma (Dorahy, et al. , 2009; Goff, Brotman, Kind Ion, 

Waites, & Amico, 1991; Holowka, King, Saheb, Pukall, & Brunet, 2003; Offen, 

Waller, & Thomas, 2003; Perona-Garcelan, et al. , 2010). 

Increasing evidence suggests that dissociation may be spec ifically r~lated to 

hallucinations. The existence of a specific connection between dissociation and 

hallucinatory experiences is supported by the findings of several cross-sectional 

studies. Dissociative tendencies have been found to be strongly associated with self

report measures of hallucination-proneness in adu lt non-c linical samples (Glicksobn 

& Barrett, 2003; Morrison & Petersen, 2003) and sexual abuse survivors 

(Kilcommons, Morrison, Knight, & Lobban, 2008). In addition, elevated dissociation 

has also been linked to hallucinatory experiences in several studies with psychotic 

patients (Perona-Garcelan, et al. , 2008; Perona-Garcelan, et al., 20 I 0), PTSD patients 

(Anketell, et al. , 2010) and non-psychotic ado lescents (A ltman, Collins, & Mundy, 

1997; Escher, Romme, Buiks, Delespaul, & Van O s, 2002a, 2002b). Several studies 

a lso suggest that dissociation might be specifically related to ha llucinatory 

experiences rather than other psychotic complaints. Altman et al. (J 997) found that 

dissociation was significantly related to auditory hallucinations in non-psychotic 

adolescents after controlling for depression and schizotypal symptomatology. 

Conversely, no association was observed between dissociation and delusional 

symptoms. Escher et al. (2002a, 2002b) found that dissociation was significantly 

associated with hallucinations persistence, but not paranoid ideation, in a 3-year 

longitudinal study of non-psychotic adolescents with auditory verbal hallucinations. 

Finally, dissociation was related to severity of hallucinations but not delusions in two 

13 



recent studies with psychotic patients (Kilcommons & Morrison, 2005; Perona

Garcelan, et al., 2010). 

Despite these consistent find ings, fi.irther evidence is required to clarify the 

role played by dissociation in the aetiology of hallucinatory experiences. The 

accumulating evidence for an association between childhood trauma, dissociative 

tendencies and hallucinations has lead to speculation that dissociation may mediate 

the effect of childhood trauma on hallucination-proneness (Anketell, et al., 20 10; 

Moskowitz & Carstens, 2007). This hypothesis, however, has not been directly tested 

to date. In addition, although the results of previous studies have been frequently 

interpreted in tem1s of dissociation representing a predisposing factor towards 

hallucinations, no empirica l study has yet attempted to examine the association 

between dissociative tendencies and the psychological mechanism underling 

hallucinatory experiences. Allen et al. ( 1997) proposed that dissociation might 

promote psychotic symptoms in virtue of its capacity of " loosening the moorings in 

inner and outer reality" (p. 327), therefore making individuals vulnerable to psychotic 

states by impairing reality testing. This hypothesis implicitly assumes that dissociative 

tendencies might directly interfere with discrimination between internally and 

externally generated events. Further research is therefore required to test whether 

dissociative tendencies might account for the reality discrimination difficulties 

observed in hallucination-prone individuals. Finally, the available evidence for an 

association between hallucinations and dissociative experiences has relied exclusively 

on measures of trait rather than state dissociation. Hence, these studies are only 

indicative that hallucination-prone individuals are also prone to experience 

dissociative phenomena. The implementation of momentary assessment methods, 

such as the Experience Sampling Method (Delespaul, 1995), might therefore help to 
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clarify the nature of the relationship between dissociation and hallucinatory 

experiences and provide further corroborating evidence for a direct association 

between dissociative states and hallucinatory experiences. 

1.5 Aims and outline of the present thesis 

The general aims of the present thesis are twofold. Part of this doctoral 

dissertation examined the specificity of the associations between hallucinations, 

metacognitive beliefs and perturbed reality discrimination when controlling for the 

effect of comorbid symptoms. In addition, this PhD thesis aimed to expand the 

findings of previous studies which linked hallucinations to dissociative experiences, 

examine the alleged mediational role of dissociation in the relationship between 

childhood trauma and hallucinations, and investigate the interplay between 

dissociation and the cognitive mechanisms believed to underlie hallucinatory 

experiences. Each of the fol lowing chapters consists ofrecently published papers, 

including one manuscript recently submitted for publication (i.e. Chapter 5). 

In Chapter 2, the specificity of the associations between hallucination

proneness, metacognitive beliefs, reality discrimination and dissociation-like 

experiences is investigated in a non-clinical sample of university students. The 

objective of the study described in this chapter was to test whether hallucination

proneness is specifically associated with dysfunctional metacognitive beliefs, 

dissociation and perturbed reality discrimination when the effect of other symptom 

dimensions frequently associated with hallucinatory predisposition are controlled for. 

The study presented in Chapter 3 used meta-analytic methods to summarise 

the research findings of studies which examined the empirical predictions of the 
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metacognitive model of Morrison et al. (I 995). In addition, separate meta-analyses 

were carried out for studies which contro lled for comorbid symptoms in order to 

establish the consistency of the associations between metacognitive beliefs and 

ha llucinatory experiences when the effect of these covariates is accounted for. 

The clinical study presented in Chapter 4 further explores the relationship 

between dissociation and auditory hallucinations using the Experience Sampling 

Method (ESM), a structured diary technique used to investigate psychotic symptoms 

in the context of daily life. This research method was used to test whether auditory 

hallucinations are directly predicted by increased dissociative detachment in the daily 

life of patients. As in Chapters 2 and 3, the specificity of this association was also 

examined when controlling for the effect of comorbid symptoms (i.e. concurrent 

paranoia). 

The clinical study presented in Chapter 5 considers whether the apparent 

relationship between childhood trauma and hallucinations might be explained by 

dissociative processes. In this study, mediation analysis was employed to test whether 

the association between childhood trauma and hallucination-proneness is mediated by 

dissociative tendencies. In addition, this study examined the impact of pathological 

dissociative symptoms on reality discrimination, in an attempt to explain the 

dissociation-hallucination link in tem1s of cognitive mechanisms believed to underlie 

hallucinatory experiences. 

In Chapter 6, an integrative summary of the results of the studies will be 

given, a longside a general discussion of the theoretical, methodological and clinical 

implications of these findings. 
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Chapter 2 

Dissociative and metacognitive factors in hallucination-proneness when 

controlling for comorbid symptoms 

This paper has been published as Varese, F., Barkus, E., & Bentall, R. P. (2010). Dissociative 

and metacognitive factors in hallucination-proneness when controlling for comorbid 

symptoms. Cognitive Neuropsychiatry. doi: 10. l 080/13546805.20 l 0.495244 
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2.1 Abstract 

Introduction: Recent studies have linked hallucination-proneness to dysfunctional 

metacognitive beliefs, dissociation and disrupted capacity to discriminate between 

internal and external cognitive events (reality discrimination). This study addressed a 

number of methodological limitations of previous research by investigating_ the 

relationship between hallucination-proneness and the aforementioned variables while 

controlling for comorbid symptoms. 

Method: A large sample of non-clinical participants was screened on measures of 

hallucination-proneness, cognitive intrusions, paranoid ideation, metacognitive beliefs 

and dispositional mindfulness (including measures of dissociation-like experiences). 

In addition, a signal detection task was used to investigate reality discrimination in 

four sub-groups of participants selected on the basis of their scores on hallucination

proneness and intrusions. 

Results: Regression analyses for the self-report data were conducted to investigate the 

predictors of hallucination-proneness and paranoia when controlling for comorbid 

symptoms. Also, between-group differences on the behavioural data were tested to 

determine whether perturbed reality discrimination is specifically associated with 

hallucination-proneness rather than cognitive intrusions. Results revealed that 

metacognitive beliefs are more strongly associated with intrusions and paranoia than 

hallucination-proneness, whereas hallucination-proneness is related to perturbed 

reality discrimination and dissociation. 

Conclusions: These results clarify previous research on metacognitive dysfunction in 

hallucination-proneness, and highlight the importance of controlling for the 
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covariation among symptoms when investigating the cognitive processes underlying 

psychotic experiences. 
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2.2 Introduction 

Recent cognitive models have assumed that auditory hallucinations are related 

to specific metacognitive dysfunctions. In this context, the term metacognition (the 

capacity of "thinking about thinking" or "cognition about cognition") refers both to 

processes used by the individuals to monitor and control their own thoughts, and also 

to certain beliefs about cognition that might in turn influence these control processes 

(Flavell, 1979). In an account proposed by Bentall ( 1990) hallucinatory experiences 

were explained in terms of reality discrimination, a specific metacognitive skill 

involving the discrimination between internal and external cognitive events. From this 

perspective, hallucination-prone individuals might be considered impaired in their 

ability to discriminate between imagined and real events, resulting in a specific bias 

towards misattributing internally generated cognitive events to an external source. In 

the past two decades, the reality discrimination model of hallucinatory experiences 

has received strong empirical support from numerous investigations which have used 

various experimental paradigms (Aleman & Larni, 2008; Ditman & Kuperberg, 

2005). 

Signal detection theory (SDT) is one methodology that has been used to study 

reality discrimination with respect to hallucination-proneness. This framework allows 

the measurement of perceptual sensitivity (the capacity to detect a presented signal 

from background noise) and response bias (the extent to which an individual is more 

or less likely to report the presence of a signal in background noise). Bentall and 

Slade (1985a) used an auditory SDT task to investigate reality discrimination both in 

non-clinical subjects scoring high and low in measures of hallucinatory 

predisposition, and in hallucinating and non-hallucinating psychotic patients. The 
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hallucinating patients showed a greater bias towards detecting signals when compared 

to non-hallucinating patients, but showed no difference in perceptual sensitivity. The 

same pattern of results was found when comparing hallucination-prone students to 

students scoring low in hallucinatory predisposition, suggesting that hallucination

proneness is indeed associated with a cognitive bias towards the misattribution of 

internally generated cognitive events to an external source. These results have been 

replicated by other studies in both clinica l and non-clinical samples adopting similar 

methodologies (Barkus, Stirling, Hopkins, McKie, & Lewis, 2007; Rankin & 

O'Carroll, 1995; Vercammen, De Haan, & Aleman, 2008). 

Whilst the reality discrimination model is primarily concerned with the 

metacognitive process underlying the attribution of internally generated cognitive 

events to an external source, other models of aud itory hallucinations have stressed the 

role of metacognitive beliefs on this misattribution. Morrison, Haddock and Tarrier 

(1995) developed a model of auditory hallucinations in which hallucinatory 

experiences are conceptualized as cognitive intrusions mediated by dysfunctional 

metacognitive beliefs. Even if the definition of what constitutes a cognitive intrusion, 

and the features distinguishing these from other cognitive events, is still debated in the 

literature, intrusions are traditionally conceptualized as repetitive thoughts, images or 

impulses which (i) are unacceptable, unwanted or unintended (ii), interfere with 

current flow of thought and ongoing activity, (iii) and are difficult control (Clark & 

Purdon, 1995). According to Morrison et al. (1995), auditory hallucinations arise from 

externalization of intrusive thoughts in an attempt to reduce cognitive dissonance 

(Festinger, 1957) resulting from the concomitance of intrusive cognitions and 

metacognitive beliefs about the importance of thought consistency and the need to 

control thoughts. According to this theory, when individuals with dysfunctional 
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metacognitive beliefs experience intrusive thoughts, they will find themselves in a 

state of negative arousal that can be reduced through the externalization of these 

thoughts to some source other than the self. 

The metacognitive beliefs model of hallucinations has received apparent 

support both from studies investigating the association between hallucinatory 

experiences and intrusive thoughts, as well as from studies investigating the 

prevalence of dysfunctional metacognitive beliefs in hallucinating patients and 

bal lucination-prone individuals. Concerning the predicted association between 

cognitive intrusions and hallucinations, Baker and Morrison (2000) found that 

ha llucinating patients with diagnosis of schizophrenia scored higher on measures of 

frequency of intrusive thoughts than both psychiatric (patients with diagnosis of 

schizophrenia without hallucinations) and healthy controls. Similarly, hallucination

proneness has been found to be robustly associated with intrusive thoughts in non

clinical samples (Jones & Femyhough, 2006, 2009). A number of studies have also 

tried to identify metacognitive beliefs associated with hallucinations and 

hallucination-proneness using the Metacognitions Questionnaire (MCQ; Cartwright

Hatton & Wells, 1997) or modified versions of the instrument (e.g. Lobban, Haddock, 

Kinderman, & Wells, 2002; Stirling, Barkus, & Lewis, 2007). The MCQ is designed 

to assess a discrete number of dysfunctional metacognitive beliefs and thought 

monitoring strategies assumed to be involved in the development and maintenance of 

psychopathological symptoms. The questionnaire comprises subscales assessing a set 

a positive and negative metacognitive beliefs (positive beliefs about the importance of 

worry; negative beliefs about the uncontrollability of thoughts; negative beliefs about 

thoughts, consequences of thoughts and the need to control thoughts) as well as 
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measures of cognitive self-consciousness and lack of cognitive confidence (the lack of 

confidence in one 's own cognitive effic iency). 

Studies with both clinical (e.g. Baker & Morrison, 1998; Garcia-Montes, 

Perez-Alvarez, Balbuena, Garcelan, & Cangas, 2006; Morrison & Wells, 2003) and 

non-clinical samples (e.g. Garcia-Montes, Cangas, Perez-Alvarez, Fidalgo, & 

Gutierrez, 2006; Larni & Van der Linden, 2005; Larni, van der Linden, & 

Marczewski, 2004; Morrison, Wells, & Nothard, 2000, 2002) have found evidence 

supporting an association between ha llucinations and dysfunctional metacognitive 

beliefs. However, the MCQ was originally designed to investigate metacognitive 

factors associated with the development and maintenance of worry and cognitive 

intrusions (Cartwright-Hatton & Wells, 1997). As hallucination-prone subjects have 

been found to be particularly vulnerable to experience frequent intrusive thoughts, it is 

possible that the dysfunctional metacognitive factors that correlate with hallucinat ion

proneness may represent mere ly a response to frequent intrusive thoughts rather than 

a specific vulnerability to ha llucinatory experiences. This interpretation is indirectly 

supported by the findings of a recent clinical study which found no s ignificant 

differences on MCQ scores between hallucinating psychotic patients and non

hallucinating patients with diagnosis of Obsessive Compulsive Disorder, a patient

group characterized by frequent cognitive intrusions (Garcia-Montes, Perez-Alvarez 

et al. , 2006). Furthermore, higher scores on the metacognitive factors assessed by the 

MCQ seem to be associated both with emotional and psychological disturbance in 

general, as well as with proneness to psychotic experiences other than halluc inations, 

such as delusion proneness (Larni & Van der Linden, 2005) and clinical and non

clinical paranoia (Fraser, Morrison, & Wells, 2006; Garcia-Montes, Cangas, Perez

Alvarez, Hidalgo, & Gutierrez, 2005). Previous studies which have investigated the 
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association between metacognitive beliefs and hallucination-proneness might 

therefore lack validity if they have failed to control for important covariates including 

intrusive thoughts and other psycho logical symptoms. A primary objective of the 

present study was to test whether the metacognitive factors of the MCQ are indeed 

specifically associated with hallucination-proneness once the effect of intrusive 

thoughts and proneness to other psychotic symptoms (paranoia) has been c<_:>nsidered. 

In addition, this study also aimed to test whether hallucination-proneness is 

associated with other variables related to the monitoring and control of mental events. 

In a recent unpublished pilot study carried out by our research group, we found 

evidence for a large association ( r( 109) = .56, p <.0 1) between hallucination

proneness and the acting with awareness subsca le of the Five Factors Mindfulness 

Questionnaire (FFMQ; Baer, Smith, Hopkins, Krietmeyer, & Toney, 2006) in a 

relatively small sample of undergraduate students. The acting with awareness subscale 

of the FFMQ is essentially a measure assessing acting on "automatic pilot" and a 

d isposition towards experiencing a degree of attentional disengagement from ongoing 

experiences (Baer et al. , 2006; Baer et al. , 2008; Carriere, Cheyne, & Smilek, 2008; 

Cheyne, Carriere, & Smilek, 2006). The characteristics of automaticity, absorption 

and attentional disruption intrinsic to this construct suggest that acting with awareness 

might overlap with certain features of dissociation ( e.g. Mayer & Farmer, 2003) as 

suggested by the robust associations observed between this construct and other 

dissociative experiences measures in non-clinical samples (Baer et al., 2006; Michal 

et al. , 2007). In turn, dissociation has been suggested to represent a vulnerability 

towards psychotic experiences in general (e.g. Allen, Coyne, & Console, 1997) and 

towards auditory hallucinations more specifically (Moskowitz & Corstens, 2007). 

Altman et al. ( 1997) found that dissociation significantly predicted hallucinatory 
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experiences in a small sample of adolescents with no history of psychotic disorders. A 

large relationship between absorption, dissociations and hallucination-proneness has 

been reported in non-clinical samples (Glicksohn & Barrett, 2003 ; Morrison & 

Petersen, 2003). Dissociative symptoms were also found to be robustly associated 

with the predisposition to auditory and visual hallucinations in PTSD patients and 

sexual assault survivors (Kilcommons & Morrison, 2005; Kilcommons, Morrison, 

Knight, & Lobban, 2008). Similarly, Perona-Garcelan et a l. (2008) found a strong 

association between dissoc iation and hallucinations severity in a sample of psychotic 

patients. 

The objective of the present study is therefore twofold. Firstly, we aimed to 

replicate and extend the results of our previous exploratory investigation into the 

relationship between acting with awareness and hallucination-proneness. Secondly, 

this study aimed to test whether hallucination-proneness is spec ifically associated 

with dysfunctional metacognitive beliefs and perturbed reality discrimination when 

the effect of comorbid symptoms is also taken into account. A two-phase design was 

adopted. In Phase I , we screened a large sample of university student using measures 

of hallucination-proneness, frequency of cognitive intrusions, metacognitive beliefs, 

dispositional mindfulness (including measures of dissociation-like experiences) and 

paranoid ideation. In Phase 2, a factorial design was used to determined whether 

between-group differences in metacognitive variables (metacognitive beliefs and 

dispositional mindfulness) and reality discrimination performance (as assessed by a 

SOT task) could be uniquely attributed either to hallucination-proneness or to 

cognitive intrusions. 
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2.3 Method 

Participants 

In Phase l , 388 students from Bangor University ( 122 males ; Mage= 22.93, SD 

= 7 .0 I) were screened on a battery of web-based questionnaires including: the revised 

Launay-Slade Hallucination Scale (LSHS-R; Bentall & Slade, 1985b), a measure of 

hallucination-proneness; the frequency subscale of the Distressing Thoughts 

Questionnaire (DTQ-F; Clark & de Silva, 1985), a measure of frequency of cognitive 

intrusions; and measures of paranoid ideation, metacognitive beliefs and dispositional 

mindfulness. From this larger sample, 67 participants (28 males Mage= 21.63, SD = 

5.35) in four different groups were recruited for Phase 2, selected on the basis of their 

scores on the LSHS-R and DTQ-F. Group l (hallucination-prone individuals 

experiencing infrequent intrusive thoughts) included participants scoring in the upper 

tertile of the distribution of the LSHS-R and lower tertile of the distribution ofDTQ-F 

scores (n = 11; 7 males; LSHS-R range = 34-48; DTQ-F range = 23-40). Group 2 

(hallucination-prone individuals who frequently experience intrusive thoughts) 

included participants scoring in the upper tertiles of the distributions of both LSHS-R 

and DTQ-F scores (n = 23; 11 males; LSHS-R range = 37-51 ; DTQ-F range = 47-91). 

Group 3 (participants not prone to hallucinations experiencing frequent intrusive 

thoughts) included participants scoring in the lower tertile of the LSHS-R scores and 

upper tertile ofDTQ-F scores (n = 13; 7 males; LSHS-R range = 14-24; DTQ-F range 

= 57-83). Group 4 (participants not prone to hallucinations who rarely experience 

intrusive thoughts) included participants scoring in the lower tertiles of both LSHS-R 

and DTQ-F scores (n = 20; 5 males; LSHS-R range = 12-21; DTQ-F range = 12-36). 
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Table 2.l 
Untramformed means and standard deviations.for the self reported measures (hallucination
proneness. intrusions, paranoid ideation, MCQ-30 and FFMQ subscales) and behavioural 
measures (perceptual sensitivity and response bias scores) of Phase 2. 

High hallucination Low hallucination 
proneness proneness 

low intrusions high intrusions low intrusions high intrusions 

Age 20.50 (3 .87) 21.96 (7.08) 22.25 (3.06) 2 1.08 (2.98) 

LSHS-R 38.64 (4.58) 4 1.87 (3.72) 17. 10 (2.82) 19.76 (2.7 1) 
DTQ-F 32.00 (4.82) 69.48 ( 11.45) 25.55 (5.72) 70.46 (9.24) 
PADS-P 20.00 (7.38) 29.48 (8.41) 14.39 (3.52) 26.92 (8,73) 

MCQ-UDT 8.36 (2.42) 13.09 (3.85) 8.70 ( 1.95) 13.42 (4.38) 
MCQ-NCT 9.82 (4.42) 14.73 (4.94) 7.45 ( 1.43) 15.3 1 (5. 15) 
MCQ-CC 11.78 (3.52) 12.52 (4. I 3) 7.68 (2. 13) 11.85 (6.48) 
MCQ-CSC 14.36 (3.61) 17.22 (4.08) 10.95 (2.68) 14.62 (4.33) 
MCQ-PB 10.33 (5.87) 11. I 9 (4.47) 9.32 (2.38) 12.15 (5.47) 

FFMQ-O 28.64 (5.04) 28.59 (5.05) 23.00 (6.32) 23.38 (6. 75) 
FFMQ-A 27.67 (3.77) 28.96 (6.37) 17 .55 (3.9 I) 22.55 (4.88) 
FFMQ-D 28.45 (9.38) 20.87 (8. 17) 27.75 (6.54) 20.08 (8.24) 
FFMQ-NR 24.45 (4.51) 20.48 (4.38) 21.58 (4.61) 18.38 (4.33) 
FFMQ-NJ 17.00 (7.21) 26.1 7 (6. I 8) 14.53 (5.59) 26.92 (7.73) 

d' I 1.17 (0.36) 1.08 (0.47) 1. 12 (0.47) 1.22 (0.52) 
d'2 1.25 (0.41) 1.21 (0.51) 1.2 1 (0.52) 1.44 (0.37) 
p I .07 (.44) .18 (.30) .16 (.35) .32 (.4 1) 
p2 . 10 (.43) .08 (.32) .36 (.31) .41 (.34) 

Note. d' I = perceptual sensitivity for the first run of the task: d' 2 = pcrecpttial sensitivity for the second nm of the task: p I = 

response bias for the first run of the wsk; p 2 = response bias for the second n111 oft he task 

All participants recruited for Phase 2 reported no hearing problem at the time of 

testing. 

Descriptive statistics for these groups are displayed in Table 2.1. There were 

no significant group differences for age, F(3, 63) = 0.33, p > .05. Although group 

membership had a significant main effect on hallucination-proneness scores, F(3, 63) 

= 243.07,p < .00 1, there were no significant differences in LSHS-R scores between 

the two high hallucination-proneness groups (Tukey HSD = 2.67, p > .05) and 

between the two low hallucination-proneness groups (Tukey HSD = 3.23, p > .05). 
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Similarly, there was a significant main effect of group membership of cognitive 

intrusions frequency scores, F(3, 63) = 127.36,p < .001. However, no significant 

differences in DTQ-F scores were found between the two high frequency groups 

(Tu key HSD = 0.98 , p > .05), and between the two low frequency groups (Tukey 

HSD = 6.45, p > .05). Seven participants (one from Group I, four from Group 2, two 

from Group 3 and one from Group 4) reported to have used mental health services in 

tbe past. 

Measures 

The revised Launay-Slade Hallucination Scale (LSHS-R; Bentall & Slade, 

1985b) is a widely used self-report scale of hallucination-proneness comprising 12 

statements describing clinical as well as sub-clinical forms of auditory and visual 

hallucinations (e.g. "l have been troubled by hearing vo ices in my head"; "In my 

daydreams I can hear the sow1d of a tune almost as clearly as I was listening to it"). 

Participants are asked to rate the degree to which the content of each item applies to 

themselves on a 5-point Likert scale ( I = certainly does not apply; 5 = certainly 

applies). In this study, the LSHS-R had good internal consistency (Cronbach's a = 

.82). 

The Frequency subscale of the Distressing Thoughts Questionnaire (DTQ-F; 

Clark & de Silva, 1985) is a self-report measure of frequency of intrusive thoughts 

with anxious and depressive content. The scale describes 12 types of intrus ive 

thoughts (e.g. "Thoughts or images that something is, or may in the future, be wrong 

w ith my health"; "Thoughts or images that my future is bleak") which are rated 

according their frequency ("How often does this thought or image enter your mind?") 

on a 9-point Likert scale (1 = never; 9 = daily). The DTQ-F has been used to assess 
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intrusive thoughts in both clinical (i.e. psychiatric patients; Morrison & Baker, 2000) 

and non-clinical samples (i.e. undergraduate students; Clark & de Silva, 1985). The 

scale bad good internal consistency in this sample (Cronbach 's a = .86) 

The Persecution and Deservedness Scale (PADS; Melo, Corcoran, Shryane, & 

Bentall, 2009) is a self-report measure of paranoid ideation and deservedness of 

persecution comprising two 10-item subscales . The persecution subscale includes 

statements with persecutory content ( e.g., "There are times when I worry that others 

might be plotting against me") which participants are required to rate on a 5-point 

Likert scale (0 = certainly false; 4 = certainly true). If participants score 2: 2 on any 

persecution item, they are invited to rate on a 5-point Likert scale IO associated items 

assessing deservedness of persecution ( e.g. "Do you feel like you deserve others to 

plot against you?"). Separate total scores are calculated for the two subscales. Only 

the persecution subscale of the PADS was used in the present analysis. The 

Cronbach's a of the scale was .87 in this sample. 

The short form of the Metacognitions Questionnaire (MCQ-30; Wells & 

Cartwright-Hatton, 2004) assesses inter-individual differences in metacognitive 

beliefs and monitoring strategies and comprises a list of 30 statements, which 

participants are asked to rate on a 4-point Likert scale ( I = do not agree; 4 = agree 

very much). The items are grouped into five separate subscales: cognitive self

consciousness (MCQ-CSC; e.g. "I constantly examine my thoughts"); positive beliefs 

about worry (MCQ-PB; e.g. "Worry helps me to solve problems"); negative beliefs 

about the uncontrollability and danger of thoughts (MCQ-UDT; e.g. "I cannot ignore 

my worrying thoughts"); lack of cognitive confidence (MCQ-CC; e.g. " I do not trust 

my memory") and need to control one's own thought (MCQ-NCT; e.g. ''Not being 
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able to control my thoughts is a sign of weakness"). All the subsca les had acceptable 

internal consistency in this sample (Cronbach 's as ranging from . 72 to .87). 

The Five Factors Mindfulness Questionnaire (FFMQ; Baer et al. , 2006) is a 

39-item self-report questionnaire used to assess five different facets of mindfu I 

awareness: non-reactivity to inner experience (FFMQ-NR; e.g. "I perceive my 

feelings and emotions without having to react to them"), observing (FFMQ-O; e.g. "I 

pay attention to how my emotions affect my thoughts and behaviour"), acting-with

awareness (FFMQ-A; e.g. " I find it difficult to stay focused on what's happening in 

the present"), describing (FFMQ-D; e.g. "I am good at finding the words to describe 

my feelings") and non-judging of experience (FFMQ-NJ; e.g. "I tell myself I 

shouldn' t be thinking the way I am thinking"). Participants are asked to rate the items 

using a 5-point Likert scale ( l = never or very rarely true; 5 = very often or always 

true). The five subscales of the FFMQ demonstrated adequate to good internal 

consistency in this sample, with a coefficients ranging from . 77 to .92. 

The signal detection task developed by Barkus et al. (2007) was used as a 

measure of reality discrimination. The task consisted of two 8-min blocks, each 

comprising sixty 8-second epochs. Each epoch consisted of one 5-second bursts of 

white noise and 3 seconds of silence. During 60% of the bursts of white noise, a I

second androgynous voice was presented in the middle second. A third of the time the 

voice was clearly audible to participants, whilst in the remaining epochs the voice was 

presented at auditory thresholds. Auditory thresholds were estimated by prior testing 

using 10 pilot participants in the same age-range of the experimental participants. 

Stimuli were presented through standard stereo headphones. After each burst of white 

noise, participants were requested to indicate whether they perceived a voice by 

pressing mouse buttons labelled "Yes" or "No" using their preferred hand. Four 

43 



measures were obtained: hits (positive responses given when the voice was present), 

fa lse a larms (positive responses given when the voice was absent), misses (negative 

responses when the voice was present) and correct rejections (negative responses 

when the voice was absent). From the relationship between hits and fa lse alarms, 

measures of perceptual sensitivity (d') and response bias (P) were calcu lated. Within 

the framework of SOT, ad' value of zero indicates complete inability to discriminate 

between signals and background noise, whereas higher d' scores indicate better 

capacity to readily detect true signals. Conversely, any p score lower than I suggests a 

bias towards the detection of signals when no signal is present, whereas scores equal 

to I indicate no response bias. The computational methods used to estimate d' and p 

in the present study are described in detail by Barkus et al. (2007). 

Procedure 

In Phase I , an e-mail invitation to complete a web-based survey was sent to 

the student population of Bangor University. The survey comprised a battery of 

questionnaires including a brief demographic questionnaire, the three symptoms 

measures (LSHS-R, PADS and DTQ-F) and the two metacognitive questionnaires 

used in this study (MCQ-30 and FFMQ). In addition, the respondents were invited to 

disclose their contact details so that they could be invited to take part to in a paid 

follow-up study if eligible. In Phase 2, students who met the inclusion criteria and 

who agreed to be contacted for further testing were approached. Participants were 

tested individually in a quiet room in the Bangor University School of Psychology. 

After giving informed consent, they were asked to read a set of standardised 

instructions and complete the SOT task. The task was described as a simple hearing 

test. Afterwards, they were fully debriefed and received either £6 or course credits for 

their participation. 
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2.4 Results 

Prior to the analysis, the Phase 1 data were examined for fit between their 

distribution and the assumptions of parametric analysis. No severe deviation from 

normality was found for any of the FFMQ subscales. However, inspection of the 

distribution histograms revealed that the LSHS-R, DTQ-F, PADS and MCQ-30 

subscales scores were positively skewed. After square root transformation, DTQ-F 

and PADS were found to be nom1ally distributed and were therefore used in 

subsequent analyses. Several data transformation for positively skewed data were 

carried out to attempt to normalise LSHS-R and MCQ-30 scores, but these did not 

lead to any improvement in the scores distribution. These variables were therefore 

retained untransformed for subsequent analyses 1• 

2.4.1 Correlational analysis and multiple regressions for self-reported measure of 

Phase 1 

The global associations between hallucination-proneness, frequency of 

cognitive intrusions, paranoid ideation, MCQ-30 subscales and FFMQ subscales were 

explored using Spearman's rs (see Table 2.2). In addition, partial correlations were 

also conducted using the Kendall's Tp partial coefficient for rank correlation (Gibbons 

1 To establish the impact of the contemporary inclusion of transformed as well as non-transformed 

variables, hierarchical regression analyses were also can-ied out including only non-transformed 

measures. This had no substantial effect on the pattern of the results reported. 
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Table 2.2 
Non-parametric correlations between the self-report measures 

PADS DTQ-F MCQ MCQ MCQ MSQ MCQ FFMQ FFMQ FFMQ Fl'MQ FFMQ 
sqrt sqrt UDT NCT csc cc PB 0 A D NR NJ 

LSHS-R .40** .43•• .38** .27** 37** .32** .08 .32** .46** -. 15** -.07 .33** 

PADSsqrt .60** .56** .4 1** .34** .36** .30** .01 .33** -.30** -.25** .52** 

DTQ-Fsq11 .56** .38** .38** .33** .18** .1 5** .40** -.28** -.22 .57** 

MCQ-UDT .40** .4 1** .34** .29** . 13** .30** -. I 9** -37** .58** 

MCQ -NCT .32** .29** .23** .05 .12• -.11 * -.09 .52** 

MCQ -CSC .21 •• .22•• .39** .19** .01 .02 .35** 

MCQ-CC .21 • • -.05 .38** -.29** -.06 .29** 

MCQ-PB -.01 .03 -.06 .08 .13* 

FFMQ-O .09 .1 4** .21 ** .16** 

FFMQ-A -.30** -. 12* .27** 

FFMQ-D .23** -.26** 

FFMQ-NR -.20•• 

Notes. • p < .05, **p < .0 I; P AOSsqn = square-root 1ransformed scores o f the persecution subscale of the PADS; DTQ-Fsqrt = square-root transfonned DTQ-F scores (frequency of in1rusive thoughts); T he number of observations on which 

correlation coefficienls have been calcula1ed varied bc1wecn 326 and 370 because of missing data. 
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& Chakraborti, 2003; Johnson & Wichern, 2002) to investigate the association 

between hallucination-proneness and frequency of cognitive intrusions when 

controlling for the paranoia scores, and between paranoia and intrusions when 

controlling for hallucinatory predisposition. 

Hallucination-proneness was found to be significantly associated with both 

cognitive intrusions and parano id ideation. However, the strength of the association 

between hallucination-proneness and frequency of intrusions was relatively small 

when compared to the association between intrusions and paranoia. The results 

revealed that when controlling for ha llucination-proneness, paranoid ideation was still 

moderately associated with cognitive intrusions, •r (3 15) = .31, p < .00 I. Conversely, 

when the effect of paranoid ideat ion was controlled for, only a small-sized assoc iation 

between hallucination-proneness and cognitive intrusions was observed, •p (315) = 

.11 , p < .001. Overall, these results suggest that anxious-depressive intrusive 

cognitions might be more associated with paranoid ideation than hallucination-

proneness. 

As shown in Table 2.2, hallucination-proneness was found to be significantly 

associated with all the other self-reported measures, except positive beliefs about 

worry and non-reactivity to inner experience. Hierarchical multiple regression was 

used to further investigate whether these apparent associations are symptom-specific. 

Specifically, sequential regression was carried out to test whether the factors of the 

MCQ-30 and the subscales of the FFMQ improved prediction of hallucination

proneness scores after statistically controlling for the other symptoms measures. Only 

variables that were significantly assoc iated with LSHS-R scores in the correlational 

analysis reported above were selected as predictors. A residuals analysis using 

graphical methods was conducted to test the assumptions of multivariate normality, 
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linearity and homoscedasticity between predicted values and errors of prediction. 

Although several predictors were not normally distributed, the residuals scatterplot 

and normality-plot revealed that the assumption of linearity and multivariate 

normality had been met. The scatterplot also showed no evidence of serious 

heteroscedasticity despite the presence of skewed variables amongst the selected 

predictors. Screening of the standardized residuals found no evidence of suspected 

outliers in the dataset. 

After step 1, with square-root transformed paranoia and frequency of 

intrusions scores entered in the equation, R2 = .23, F (2 , 281) = 41.01 , p < .00 I, 

indicating that these symptom measures accounted for 23% of the variance in 

hallucination-proneness. After step 2, with all the MCQ-30 subscales but positive 

beliefs about worry in the equation, R2 = .25, F ( 4, 277) = 2.25, p = .063, indicating 

that the addition of the MCQ-30 scales did not improve reliably the prediction of 

hallucination-proneness scores. Finally, after the inclusion all the subscales of the 

FFMQ except non-reactivity to inner experience, R2 = .40, F (2, 273) = 17.29, p < 

.00 I , indicating that the addition of the FFMQ subscales to the equation significantly 

improved the prediction of LSHS-R scores. The summary regression statistics for the 

three steps are displayed in Table 2.3. The results indicate that in the final model only 

paranoid ideation, observing and acting with awareness significantly predicted 

hallucination-proneness. Between those three factors, however, acting with awareness 

represented the best predictor of LSHS-R scores as indicated by the squared semi

partial correlations, followed, in order of importance, by observing and paranoid 

ideation. Despite cognitive self-consciousness significantly predicting hallucination

proneness in step 2, after the inclusion of the FFMQ measures none of the subscales 

of the MCQ-30 significantly predicted hallucination-proneness. 
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Table 2.3 
Summa,y of sequential regression analysis.for variables predicting hallucination-proneness 
(N = 275) 

Variable B SEB s/(unique) 

Step 1 

Constant -7.47 2.82 
DTQsqrt 1.90 0.45 .28*** .050 
PADSsqrt 2.52 0.67 .24*** .037 

Step 2 

Constant -7.27 2.99 
DTQsqrt 1.37 0.49 .20** .02 1 
PADSsqrt 2.02 0.74 .20** .021 
MCQ-UDT 0.20 0.14 .10 .005 
MCQ-NCT -0.09 0. 16 -.04 .00 1 
MCQ-CSC 0.25 0.11 .13* .013 
MCQ-CC 0.09 0.12 .04 .00 1 

Step 3 

Constant -20.61 3.74 
DTQsqrt 0.69 0.47 .10 .005 
PADSsqrt 2.04 0.67 .20** .020 
MCQ-UDT 0.21 0.13 .11 .006 
MCQ-NCT 0.19 0.15 .08 .004 
MCQ-CSC 0.06 0.11 .03 .001 
MCQ-CC -0.05 0.11 -.02 .00 1 
FFMQ-D 0.22 0.06 .02 .00 1 
FFMQ-NJ -0.11 0.08 -.01 .005 
FFMQ-A 0.48 0.08 .35*** .086 
FFMQ-O 0.35 0.07 .25*** .048 

• p < .05 .•• p < .01. ••• p < .001 

A second hierarchical regression was conducted to determine whether the 

metacognitive measures co llected in this study improved the prediction of paranoid 

ideation scores beyond the intrusions frequency and hallucination-proneness. As 

above, the selection of the predictors was informed by the correlational analysis 

reported earlier. The inspection of the residuals scatterplot suggested that the 

assumptions of linearity, homoscedasticity and multivariate normality had not been 

violated. Screening of the standardized residuals revealed the presence of one extreme 

49 



case more than 3 standard deviations away from the mean. However, the examination 

of other residuals statistics (adjusted predicted values, Cook's distance and 

Mahalanobis distance using a p < .001 criterion) revealed that this extreme case did 

not exert undue influence over the regression parameters, and was therefore retained 

in the dataset. 

After LSHS-R and square-root transformed cognitive intrusions scores were 

entered in the equation in step 1, R2 
= .41 , F (2, 276) = 98.14, p < .00 I, indicating that 

the frequency of cognitive intrusions and hallucination-proneness accounted for 41 % 

of the variance in paranoid ideation scores. After step 2, with the five MCQ-30 

subscales in the equation, R2 = .50, F (5, 271) = 9.55, p < .001 , indicating that the 

addition of the metacognitive factors assessed by the MCQ-30 reliably improved the 

prediction of paranoia. After the inclusion of all the subscales of the FFMQ but 

observing, R2 = .52, F (4, 267) = 2.36, p = .053 suggesting that improvement in 

variance explained by the model after the addition of the FFMQ scales was only 

marginally significant. The summary regression statistics for this analysis are shown 

in Table 2.4. In each step of the analysis, the frequency of cognitive intrus ions was the 

best predictor of paranoid ideation. Hallucination-proneness was also found to be a 

significant predictor of paranoid ideation at each step. Amongst the metacognitive 

factors of the MCQ-30, negative beliefs about the uncontrollability of thoughts, 

beliefs about the importance of controlling thoughts and positive be liefs about worry 

were found to predict reliably square-root transformed PADS scores. None of the 

FFMQ subscales were found to predict paranoid ideation, although non-reactivity to 

inner experience approached statistical significance (p = .053). 
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Table 2.4 
Summa1J1 of sequential regression analysis for variables predicting paranoid ideation (N = 279) 

Variable B SEB @ 
, ( . s,~ unique) 

Step I 

Constant 2.02 .2 1 
DTQsqrt 0.35 .03 .53*** .226 
LSHS-R 0.02 .01 .20*** .031 

Step 2 

Constant 1.81 .2 1 
DTQsqrt 0.22 .04 .34*** .065 
LSHS-R 0.01 .0 1 .16*** .0 19 
MCQ-UDT 0.04 .01 .21 *** .026 
MCQ-NCT 0.03 .01 . 11 * .0 10 
MCQ-CSC -0.0 1 .01 -.02 .001 
MCQ-CC 0.01 .01 .06 .003 
MCQ-PB 0.02 .01 . 12* .0 12 

Step 3 

Constant 2.41 .34 
DTQsqrt 0. 19 .04 .29*** .040 
LSHS-R 0.01 .01 .1 6** .0 16 
MCQ-UDT 0.03 .0 1 . 13* .007 
MCQ-NCT 0.03 .0 1 .11 * .007 
MCQ-CSC 0.01 .0 1 .0 1 .001 
MCQ-CC 0.01 .0 1 .05 .002 
MCQ-PB 0.03 .0 1 .14** .017 
FFMQ-D -0.0 1 .0 1 -.06 .003 
FFMQ-A 0.01 .01 .07 .003 
FFMQ-NJ 0.01 .01 .02 .00 1 
FFMQ-NR -0.02 .01 -. 10 .007 

* p < .05. 0 p < .01. . .. p < .00\ 

2.4.2 Between group-differences in reality discrimination and metacog11itive 

variables 

The behavioural data from Phase 2 were used to investigate group differences 

in reality discrimination performance, and to determine whether perturbed reality 

discrimination is specifically associated with hallucination-proneness rather than 
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cognitive intrusions. In addition, the self-report metacognitive measures collected 

during Phase I were used to investigate group differences in specific metacognitive 

variables associated with hallucination proneness and cognitive intrusions. 

A mixed design ANOVA was conducted on d ' scores using hallucination 

proneness (high and low) and intrusions frequency (high and low) as between-subjects 

factors and task repetition (first run and second run) as within-subjects variable. There 

was a significant main effect of task repetition on the measures of perceptual 

sensit ivity, F(I, 63) = 6.77, p < .05, partial 112 = . 10 indicating that the participants' 

capacity to detect signals in the noise genera lly increased over the course of the task. 

No significant main effect was found for hallucination-proneness, F( I , 63) = 2.69, p > 

.05, partial 112 = .04 or for intrusion frequency F(I, 63) = 0.07, p > .05, r = .03 partial 

112 = .01, indicating that the participants' ability to detect the signals presented was not 

affected either by their predisposition to hallucinate or by their disposition to 

experience intrusive thoughts. No significant interaction between hallucination

proneness and intrusion frequency was found F(I, 63) = 0.25, p > .05, partial 112 = .01. 

Similarly, there was no significant interaction between task repetition and 

hallucination-proneness, F(l , 63) = 1.5,p > .05, partial 112 = .02, or between task 

repetition and intrusions frequency, F(l, 63) = 0.14, p > .05, partial 112 = .0 I. The task 

repetition x hallucination-proneness x intrusion frequency interaction was also 

nonsignificant, F(I , 63) = 0.46,p > .05, partial 112 = .01. 

The same analysis was conducted to examine the effect of hallucination

proneness, intrusions frequency and task repetition on response bias scores. There was 

no significant main effect of task repetition, F(l, 63) = 2.49, p > .05, partial 112 = .04 

indicating that overall response bias scores in different runs of the task did not differ 

significantly. A significant main effect for hallucination-proneness was found, F(I , 
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63) = 5.95, p < .05, partial 172 = .09, indicating that hallucination-prone subjects 

presented significantly lower response bias scores . Tbe effect of intrusions frequency 

and the interaction between hallucination-proneness and intrusions frequency were 

not significant, F(l , 63) = 0. 78, p > .05, partial 172 = .01, and F(l, 63) = 0. I 2, p > .05, 

partial 172 = .01 respectively. The interaction between task repetition and frequency of 

intrusive thoughts was not significant F( I , 63) = 2.7 I, p > .05, partial 172 = .04. 

However, there was a significant interaction effect between hallucination-proneness 

and task repetition F(I , 63) = 6.37,p < .05, partial 172 = .09, indicating that 

hallucination-proneness affected p scores differently in the two repetitions of the task. 

Simple effects analysis with Bonferroni correction to adjust for multiple comparisons 

was conducted to decompose this effect. There was no significant difference between 

hallucination-prone subjects and participants not prone to hallucinations on response 

bias scores in the first run of the task (mean difference .08, p = .37). On tbe other 

hand, a significant between-group difference on response bias scores was found in the 

second run of the task (mean difference .29,p < .001). When response bias scores 

from the two repetitions of the task were compared within each group, we found that 

subjects not prone to hallucinations presented significantly higher p scores in the 

second run of the task (mean difference .1 5, p < .01). Conversely, there was no 

significant difference on response bias scores between repetitions of the task for 

hallucination-prone subjects (mean difference -.05, p = 25). 

A correlational analysis was carried out to examine the association between 

reality discrimination performance and the metacognitive measures collected in the 

first phase of this study. Response bias scores for the first run of the task were not 

associated with any of the metacognitive measures. Conversely, p scores for tbe 

second run were significantly associated with several variables, including lack of 
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Table 2.5 
Structure (loading) matrix showing the relative contribution oft he different predictors to the 
discriminant.functions 

Predictor Function I Function 2 
(Intrusions) (Hallucination-proneness) 

FFMQ-NJ .67* -. 10 
MCQ-NCT .60* .0 1 
MCQ-CSC .51 * .28 
MCQ-UDT . 46* -.08 
FFMQ-A .43 .61 * 
FFMQ-O .2 1 .37* 
FFMQ-NR .20 .25 
MCQ-PB . 16 .01 
MCQ-CC .25 .23 
MCQ-D -.28 . IO 

• Largest absolute co1Telation between the predictor and the discriminal functions 

cognitive confidence, r(67) = -.32, p < .01; acting with awareness, r(64) = -.29, p < 

.0 1 and cognitive self-consciousness r(67) = -.26, p < .05. 

A 2 (halluc inations proneness) x 2 (frequency of intrusions) multivariate 

analysis of variance (MAN OVA) was carried out to test for between-groups 

differences on the metacognitive variables. Inspection of the Box's Mtest revealed 

that the assumption of homogeneity of variance-covariance matrices had been 

violated, F(55, 3730.97) = 1.54, p < .01. Therefore, Pillai 's criterion was used to test 

for significance in the multivariate test, given its relative robustness in these 

circumstances (Tabacknick & Fidell, 2007). A significant main effect was found for 

both frequency of intrusive thoughts, F(lO, 42) = 7.86, p < .01 , partial 112 = .65, and 

hallucination-proneness, F(l 0, 42) = 5.1, p < .01, partial 112 = .55. However, the 

interaction between the two factors was not significant, F( I 0, 42) = 0.35, p > .05, 

partial 112 = .08. 

A direct discriminant analysis was conducted to follow-up the MANOV A 

significant main effects and to test whether different combinations of the 
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metacognitive variables could predict group membership reliably. Three functions 

were calculated. For the combination of the three variates, x2 (30, N = 55) = 91.99, p < 

.0 I, indicating that the first function discriminated significantly among groups. After 

removal of the first function, x2 ( 18, N = 55) = 39.98, p < .01 , indicating that also the 

second function discriminated reliably amongst groups. After the removal of the 

second function, x2 (8, N = 55) = 2.23, p > .05, suggesting that the third var_iate did not 

discriminate reliably among groups. 

The two significant discriminant functions accounted for 61.2% and 3 7.3% of 

the total between-group variability, with canonical R 2 of .67 and .55 respectively. The 

first variate discriminated between the high and low cognitive intrusions groups, 

whereas the second function maximally separated hallucination-prone groups from the 

non-prone groups. The structure matrix of correlations between the predictors and the 

discriminant functions (Table 2.5) indicated that, using the conventional cut-off point 

of .33 (Tabacknick & Fidell, 2007), the best predictors for distinguishing between 

high and low frequency of intrusion groups are non-judgment, need to control 

thoughts, cognitive self-consciousness and beliefs about the uncontrollability and 

danger of thoughts. Conversely, the dimension along which the hallucination-prone 

and non-prone groups differ is primarily associated with self-report measures of 

acting with awareness and observing. Of the usable 55 cases considered in this 

analysis (12 cases had at least one missing discriminating variable), 44 (80 %) were 

correctly classified, compared to I 5.39 (27.98%) that would be correctly classified by 

chance alone. 

2.5 Discussion 
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The resu Its from Phase I of this study revealed a robust correlation between 

hallucination proneness and negative cognitive intrusions, replicating previous studies 

which have observed that hallucinations and hallucination-proneness are significantly 

associated with intrusive thoughts (Jones & Fernyhough, 2006, 2009; Morrison & 

Baker, 2000). However, the results from partial correlation and multiple regression 

analyses revealed that this association is relatively small compared to the association 

between intrusions and paranoid ideation. Frequency of cognitive intrusions was, in 

fact, the best predictor of paranoid ideation in each step of the multiple regression 

analysis carried out in this study. On the other hand, cognitive intrusions did not 

reliably predict hallucination-proneness in the final step of the analysis, once paranoia 

had been controlled for. Therefore, despite the initial correlation observed, these 

results suggest that intrusive thoughts play a more significant role in paranoid beliefs 

than hallucinations. An observation that helps to clarify this finding emerged from the 

methodology we used in the second phase of this study. Despite the positive 

correlation initially observed between intrusions frequency and hallucination

proneness during screening, we were able to identify a small number of hallucination

prone individuals who experienced infrequent intrusive thoughts, again suggesting 

that the predisposition to auditory and visual hallucinations is independent from the 

experience of intrusive thoughts, which is at odds with the predictions of the heuristic 

model of Morrison et al. (1995). On the other hand, it is worth noting that the reality 

discrimination account of hallucinations does not make any assumption regarding the 

nature of the cognitive events that might be misattributed to an external source. This 

model predicts that hallucination-prone individuals are characterized by a cognitive 

bias towards the externalization of certain internally generated cognitive events 

regardless of their origin (e.g. intrusive thoughts, portions of internal speech or other 
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internal cognitions alike). This model can therefore account for the existence of 

individuals prone to hallucinations who, nonetheless, experience infrequent intrusive 

thoughts. 

A related cluster of findings from this study concerns the association between 

hallucination-proneness and metacognitive beliefs. Our regression analysis revealed 

that the metacognitive factors of the MCQ-30 were able to account for only a 2% 

increase in the explained variance in LSHS-R scores beyond that already accounted 

for by paranoia and intrusions frequency. Regarding the specific subscales of the 

MCQ-30, only cognitive self-consciousness significantly contributed to the prediction 

of hallucination-proneness once the effects of cognitive intrusions and paranoid 

ideation has been statistically controlled for in sequential regression. Consistent with 

this finding, Jones and Fernyhough (2006) also reported that, after controlling for 

intrusiveness of thoughts, cognitive self-consciousness was the most substantial 

predictor of hallucination-proneness among the MCQ-30 subscales. However, it is 

noteworthy that in the final step of our analysis, with the different subscales of the 

FFMQ also entered in the equation, even cognitive self-consciousness did not survive 

as a predictor. It seems possible, therefore, that many of the apparent associations 

between meta-cognitive beliefs and hallucinations observed in previous studies were 

in fact artifactual and caused by the failure to take into account the confounding 

effects of paranoia and intrusive thinking. 

Conversely, as a set of predictors, the subscales of the MCQ-30 were able to 

explain a significant proportion of variance on paranoid ideation beyond the 

contribution given by cognitive intrusions and hallucination-proneness. Also, in our 

multiple regression analysis, negative beliefs about the uncontrollability of thoughts 

and associated danger, positive beliefs about worry and beliefs about the importance 
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of controlling thoughts reliably predicted paranoia scores. This result is perhaps not 

surprising, as previous research has associated both clinical and nonclinical paranoia 

with dysfunctional strategies for avoiding negative thoughts about the self (Bentall, 

Corcoran, Howard, Blackwood, & Kinderman, 200 I; Udachina et al. , 2009). 

With respect to the FFMQ, as expected, we found evidence for a strong 

association between hallucination-proneness and acting with awareness. Indeed, 

acting with awareness was the variable most strongly associated with hallucination

proneness, and it accounted for a large proportion of unique variance in LSHS-R 

beyond that afforded by other predictors already entered in earlier regression steps 

(i.e. intrusive thoughts, paranoia and metacognitive beliefs). These results are 

therefore consistent with the findings ofrecent studies which found evidence for a 

relationship between dissociative-states and hallucination-proneness in both clinical 

and non clinical samples. The observing subscale of the FFMQ also significantly 

predicted LSHS-R scores in the same analysis, suggesting that the hallucination

proneness is related to higher predisposition to attend to sensations, thoughts and 

perceptions, again implying a relationship between hallucination-proneness and 

heightened self-focused attention. This finding is consistent with the results of 

previous studies which have observed an association between hallucinations and self

focused attention (Morrison & Haddock, 1997; Perona-Garcelan et al. , 2008; Startup, 

Startup, & Sedgman, 2008) and helps to explain why only the self-consciousness 

subscale of the MCQ-30 showed any specific association with hallucination-

proneness. 

Our factorial design in Phase 2 led to findings that were largely consistent with 

those already described. Specifically, the result from discriminant analysis revealed 

that only acting with awareness and observing could reliably discriminate between 
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hallucination-prone participants and those who were not hallucination-prone. The 

findings from discriminant analysis also indicated that groups reporting different 

frequencies of cognitive intrusions were reliably separated by a set of metacognitive 

measures which included MCQ-30 subscales (uncontrollability and danger of 

thoughts, need to control thoughts and cognitive self-consciousness) and the non

judgment subscale of the FFMQ. Hence cognitive intrusions were associated with 

responses characterized by negative appraisal of thoughts as well as the deliberate 

attempt to monitor and control thoughts but these variables were mostly unrelated to 

hallucination-proneness. 

As expected, we found evidence suggesting that performance on the SOT task 

was related to hallucination-proneness, but not to frequency of cognitive intrusions. 

therefore replicating previous evidence of disrupted reality discrimination in 

hallucination-prone subjects (Barkus et al. , 2007; Bentall & Slade, 1985a; Rankin & 

O'Carroll, 1995). In contrast with previous studies, we found evidence for an effect of 

task repetition on task performance. Specifically, the participants' capacity to detect 

signals in the noise generally increased over the course of the task, a finding not 

observed by Barkus et al. (2007) using an identical task. Furthermore, simple effect 

analysis for the significant task-repetition x hallucination-proneness interaction 

revealed significant between-group differences on p scores in the second run of the 

task, but not for the first run of the task. Whilst response bias scores of the 

hallucination-prone groups remained relatively unchanged over the course of the task, 

participants not prone to hallucinations made more conservative responses over time. 

The cause for the discrepancies between the results obtained in this study and those 

reported by Barkus et al. are not clear. One possibility is that this might reflect 

differences in the way that the auditory thresholds were set. In both studies, thresholds 
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were estimated by administering an auditory test to 10 pilot participants in the same 

age-range of the experimental subjects, but this was not an exact procedure. If the 

present task was more difficult than Barkus et al's version, participants might have 

initially adopted a lax criterion to detect voices in the noise regardless of their 

hallucinatory predisposition. As the task progressed and participants adapted to it (as 

indicated by the significant mean effect of task repetition on perceptual sensitivity 

scores), participants not prone to hallucinations may have adopted a more 

conservative criterion. Conversely, no change in the bias scores of hallucination-prone 

subjects was observed over the course of the task. 

Consistent with this interpretation, significant associations between task 

performance and the self-reported measures co llected in Phase I were only observed 

for the second run of the task. The negative associations found between acting with 

awareness and response bias scores as well as between cognitive self-consciousness 

and response bias scores indicated that individuals experiencing frequent dissociation

like states and attentional self-focus had a greater disposition to commit fa lse alarms. 

This intriguing result might indicate that dissociative-experiences and self-focused 

attention are associated with perturbed reality discrimination. The findings from this 

study also suggested that increased lack of cognitive confidence was associated with 

lower response bias scores, a finding consistent with previous studies which suggest 

that cognitive confidence might be associated with perturbed source monitoring 

(Larni, Collignon, & Van der Linden, 2005; Larni et al. , 2004). 

Several limitations of this study should be mentioned. Most importantly, our 

participants were students selected according to their scores on questionnaires, rather 

than psychiatric patients. Studies investigating metacognitive dysfunction (both 

metacognitive beliefs and reality discrimination) in hallucination-prone students have 
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typically obtained findings comparable to those from clinical samples (e.g. Bentall & 

Slade, 1985a; Morrison et al. , 2000). Nonetheless, it will be important to replicate the 

present findings with patient samples to evaluate their generalizability to clinical 

populations. A second limitation is that our measures of mindfulness and attention

related processes were entirely self-report. Therefore, it would be useful to expand 

these results using behavioural paradigms designed to investigate attention~! effects 

consistent with the constructs considered in this study. In addition, although previous 

studies have suggested a marked affinity between acting with awareness and other 

dissociation measures (e.g. Michal et al., 2007), it would be desirable to replicate 

these findings using other validated measures of dissoc iation (e.g. the Dissociative 

Experiences Scale; Bernstein & Putman, I 986). 

Taken as a whole, this study suggests that the metacognitive beliefs previously 

found to be associated with hallucination-proneness may represent a response to 

cognitive intrusions rather than a specific vulnerability to experience auditory and 

visual hallucinations. The findings also suggest that intrusive negative thoughts and 

abnormal metacognitive beliefs are more assoc iated with paranoid thinking than 

hallucination-proneness whereas hallucination-proneness appears to be more related 

to reality discrimination and abnormalities in the domain of dissociation and attention. 

As dissociation is a known consequence of trauma, this finding may help to explain an 

apparently specific relationship between trauma and hallucinations (e.g. Hammersley 

et al., 2003; Shevlin, Dornahy, & Adamson, 2007). 

An important methodological implication of the present findings is that studies 

of the cognitive and affective processes in psychosis should always control for 

comorbid symptoms. In the present case, a widely accepted view that hallucinations 

are associated with metacognitive beliefs has been challenged by controlling for 
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intrusive thoughts and paranoia. In a previous study, an apparent relationship between 

insecure attachment and hallucinations (Berry, Wearden, Barrowclough, & 

Liversidge, 2006) was shown to disappear when controlling for paranoia, so that 

insecure attachment was specifically associated with paranoid thinking (Pickering, 

Simpson, & Bentall, 2008). It has been argued that an entirely satisfactory account of 

psychosis might be constructed by considering the role of specific psychological 

processes in specific symptoms (Bentall, 2003) but, clearly, this project will require 

careful consideration of the covariat ion between symptoms. 
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Chapter 3 

The metacognitive beliefs account of hallucinatory experiences: A literature 

review and meta-analysis 

This paper has been published as Varese, F., & Bentall, R. P. (2011 ). The metacognitive 

beliefs account of hallucinatory experiences: A literature review and meta-analysis. Clinical 

Psychology Review. doi: I 0.1016/j.cpr.20 I 0.12.001 
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3.1 Abstract 

Background: An influential model of hallucinations proposed by Morrison et al. 

( 1995) assumes that dysfunctional metacognitive beliefs lead to the misattribution of 

intrusive thoughts to external sources, therefore generating hallucinatory experiences. 

Method: Following a comprehensive review of the literature, a series of meta

analyses were carried out to summarize the empirical findings on the association 

between hallucination-proneness and different metacognitive beliefs. 

Results: The results of this research synthesis found little support for the existence of 

specific associations between hallucinations and dysfunctional metacognitive beliefs. 

Whilst metacognitive beliefs are robustly associated with hallucination-proneness in 

non-clinical studies, they were only moderately associated with hallucinations in 

clinical samples. Additional analyses revealed that, after controlling for the effect of 

comorbid symptoms, hallucination-proneness was only weakly associated with 

metacognitive beliefs, suggesting that the large associations observed in previous 

research might stem from the failure to consider the covariation between different 

symptoms. 

Conclusions: These findings have important implications in relation to the role of 

metacognitive factors in psychopathological symptoms, as well as for the 

implementation of metacognitive-focused cognitive behavioural techniques for the 

treatment of psychosis. 
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3.2. Introduction 

3.2.1. The metacognitive beliefs account of hallucinatory experiences 

Hallucinations have been defined as percept-like experiences which occur in 

the absence of appropriate stimuli, have the full force of the corresponding actual 

(real) perceptions and which are usually unamenable to direct and voluntary control 

(Slade & Bentall, 1988). Even though they have often been regarded within 

mainstream psychiatry as pathognomonic for schizophrenia, hallucinations are 

reported by patients with different diagnoses, including bipolar disorder, unipolar 

depression, obsessive compulsive disorder, dissociative disorders and post-traumatic 

stress disorder (e.g. Allen & Coyne, 1995; Baethge et al. , 2005; Fontenelle et al. , 

2008; Hammersley et al., 2003; Morrison, Frame, & Larkin, 2003; for a recent review 

of the prevalence of hallucinations in different psychiatric and neurological groups, 

see Alema & Larni, 2008). In addition, they are also reported by individuals without 

any psychiatric diagnoses (e.g. Andrew, Gray, & Snowden, 2008; Honig et al. , 1998), 

and recent epidemiological studies have reported lifetime prevalence rates for 

hallucinations in the general population ranging between 6.9% and 13% (Ohayon, 

2000; Tien, 1991 ; van Os, Hanssen, Bijl, & Ravelli, 2000). 

Although the factors and processes which might ultimately account for the 

genesis of hallucinatory experiences are still debated, there has been an emerging 

consensus among researchers that they are the consequence of the misattribution of 

internally generated cognitive events to external sources (Bentall, 1990; Frith, 1992; 

Hoffman, 1986; Larni & Woodward, 2007). Along these lines, Morrison, Haddock 

and Tarrier ( 1995) have proposed a cognitive model that assumes that hallucinations 

are misattributed intrusive thoughts, and that their misattribution to an external source 
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is influenced by metacognitive beliefs (i.e. beliefs about cognition that can influence 

the processes used by the individuals to monitor and control their own thoughts; 

Flavell, 1979). Intrusive thoughts are generally defined as thought_s that are unwanted 

or unintended, perceived as uncontrollable, egodystonic and capable of interrupting 

ongoing activity (Clark & Purdon, 1995; Clark & Rhyno, 2005; Rachman, 1981 ). 

Intrusive cognitions are commonly associated with negative affect (e.g. Cl~rk & de 

Silva, 1985), and w ith a number of deliberate strategies to suppress or control them 

(e.g. Purdon & Clark, 2001; Wells & Davies, 1994). The model proposed by 

Morrison et al. postulates that hallucinations are generated by the attempts to reduce 

the negative arousal that results from the experience of thoughts of this kind. 

Specifically, it is argued that hallucination-prone individuals hold certain 

metacognitive beliefs about the importance of thought consistency and the need to 

contro l thoughts. When intrusive thoughts are experienced, the inconsistency between 

these metacognitive beliefs and the experience of uncontrollable mental events leads 

to cognitive dissonance (Festinger, 1957), a state of negative arousal that individuals 

are motivated to escape. From this perspective, hallucination-prone individuals are 

therefore motivated to attribute their intrusive thoughts to an external source in the 

attempt to prevent cognitive dissonance from occurring. 

Although the proponents of this account have described a number of 

additional factors believed to be involved in the maintenance of auditory and visual 

hallucinations (Morrison, 1998, 2001; Morrison et a l. , 1995), most of the empirical 

studies investigating testable predictions of the model have focused on the role played 

by metacognitive beliefs, and the relationship between cognitive intrusions and 

hallucination-proneness. The present systematic review will organize and synthesize 

the wealth of empirical findings on these topics. Firstly, the existing literature will be 
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reviewed to establish the empirical support for an association between cognitive 

intrusions and hallucinations. Secondly, a narrative review will be presented to 

describe and synthesize the existing literature on the association between 

hallucinatory experiences and maladaptive metacognitive beliefs. Finally, we will use 

meta-analytic methods to synthesize the results of quantitative investigations of the 

association between hallucinations and metacognitive beliefs. 

3.2.2. Intrusive thoughts and hallucinato,y experiences 

The metacognitive account of hallucinatory experiences has received apparent 

support from a number of studies investigating the association between intrusive 

thoughts and hallucination-proneness in both clinical and non-clinical samples. In the 

first study that systematically examined the prevalence of intrusive cognitions in 

hallucinating and non-hallucinating psychotic patients, Morrison and Baker (2000) 

reported that hallucinating patients scored higher than controls on frequency of 

intrusive thoughts as measured by the Distressing Thoughts Questionnaire (Clark & 

de Silva, 1985). Similarly, Lobban Haddock, Kinderman and Wells (2002) found that 

hallucinating psychiatric patients scored significantly higher than patients with no 

history of auditory hallucinations on self-report measures of unwanted thoughts 

(although this difference was no longer significant after the effect of depression and 

anxiety had been taken into account). Although these two studies suggest the 

existence of a robust association between intrusive thoughts and hallucinatory 

experiences, in another clinical investigation Linney and Peters (2007) found no 

difference between hallucinating and non-hallucinating psychotic patients in terms of 

cognitive intrusions as assessed by the Obsessive Compulsive Thoughts Checklist 

(Bouvard, Mollard, Cottraux, & Guerin, 1989) and the revised Padua Inventory 
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(Bums, Keortge, Fom1ea, & Sternberger, 1996). Conversely, in the same psychiatric 

sample cognitive intrusions were found to be significantly associated with symptoms 

of thought interference, suggesting that intrusive cognitions might be related to 

psychotic symptoms other than hallucinations. 

In a recent non-clinical sample of undergraduate students, a robust positive 

association was found between hallucination-proneness and a subset of items of the 

White Bear Suppression Inventory (Wegner & Zanakos, 1994) that assessed 

intrusiveness of unwanted thoughts (Jones & Femyhough, 2006). This finding has 

recently been replicated in a study of students conducted by Varese, Barkus and 

Bentall (in press), which nonetheless found that the association between intrusions 

and hallucinatory experiences was relatively small ( •p (315) = .11, p < .001) when 

compared to the magnitude of the association between paranoia and intrusions ( •p 
(315) = .31, p < .00 I) once the covariation between paranoid ideation and 

hallucination-proneness had been taken into account. In this study, Varese et al. were 

also able to identify a small number of hallucination-prone individuals who very 

infrequently experienced intrusions, a finding interpreted as suggesting that 

hallucinatory predisposition is to a certain extent independent from the proneness to 

experience intrusive thoughts. 

3.2.3. Metacognitive beli~fs and hallucinatory experiences: clinical studies 

The cognitive model proposed by Morrison et al. (1 995) has received further 

support from a number of studies which have investigated the association between 

maladaptive metacognitive beliefs and hallucination proneness in clinical and non

clinical samples. In the majority of these studies the Metacognitions Questionnaire 

(MCQ; Cartwright-Hatton & Wells, 1997) was used to assess metacognitive beliefs. 
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The MCQ is a self-report questionnaire comprising five subscales: (i) positive beliefs 

about worry (beliefs that worry helps to solve problems and avoid unpleasant events); 

(ii) negative beliefs about the uncontrollability of thoughts and corresponding danger 

(beliefs that one's own thought are uncontrollable and beliefs about the importance of 

controlling thought process in order to function effectively as a person); (iii) cognitive 

confidence (beliefs about one's own cognitive skills, in particular memory and 

attentional functioning); (iv) negative beliefs about thought in general (beliefs about 

potential negative consequences of having certain thoughts); and (v) cognitive self

consciousness (a subscale assessing the predisposition to monitor or focus upon one's 

own thought processes). The majority of the studies investigating the association 

between metacognitive beliefs and hallucination-proneness used the original 65-item 

version of the MCQ (in this review we will refer to this version as MCQ-65), whereas 

a smaller number of studies used a shorter version of the questionnaire with a 

comparable factor structure (the MCQ-30; Wells & Cartwright-Hatton, 2004) or other 

modified versions of the instrument (Lobban et a l. , 2002; Stirling, Barkus, & Lewis, 

2007). 

The studies which specifically investigated the association between 

metacognitive beliefs and hallucinatory experiences in clinical samples are listed in 

Table 3.1. Although these studies frequently compared hallucinating patients to both 

clinical and non-clinical controls, only the results from the comparison between 

hallucinating and non-hallucinating patients with comparable diagnoses will be 

considered, in order to evaluate the empirical support given by these studies to the 

alleged specific association between metacognitive beliefs and hallucinatory 

experiences. The first clinical study to examine group differences in metacognitive 

beliefs between hallucinating and non-hallucinating psychotic patients was carried out 
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by Baker and Morrison ( 1998). This study revealed that hallucinating patients scored 

significantly higher than non-hallucinating patients on two subscales of the MCQ-65 

(positive beliefs about worry and negative beliefs about the uncontrollability and 

danger of thoughts). Lobban et al. (2002) tried to replicate these results in a 

subsequent study using a modified and shortened version of the MCQ which also 

included an additional subscale assessing beliefs about the importance of consistency 

of thoughts. In this study, hallucinating psychotic patients scored significantly higher 

than non-hallucinating patients only on beliefs about the importance of thought 

consistency. However, after controlling for the effect of anxiety and depression, there 

were no significant differences between hallucinating and non-hallucinating groups 

on MCQ scores, with the exception of lack of cognitive confidence, which was 

significantly greater in the non-hallucinating rather than the hallucinating patients. 

In a later study, hallucinating patients scored significantly higher than non

hallucinating patients with persecutory delusions on negative beliefs about 

uncontrollability and danger, lack of cognitive confidence and negative beliefs about 

thoughts in general (Morrison & Wells, 2003). Finally, Garcia-Montes, Perez

Atvarez, Balbuena, Garcelan, and Cangas (2006) found no significant differences 

between hallucinating psychotic patients and psychotic patients with no history of 

auditory hallucinations on the metacognitive factors of the MCQ-65. 

More recently, following several studies suggesting elevated rates of 

dysfunctional metacognitive beliefs in individuals at ultra high risk of developing a 

psychotic disorder (Morrison, Bentall et a l. , 2002; Morrison et al., 2006; Morrison, 

French, & Wells, 2007). Brett, Johns, Peters and McGuire (2009) investigated the 

association between the metacognitive factors of the MCQ-65 and different psychotic

like anomalous experiences reported by psychotic patients, individuals experiencing 
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at risk mental states (ARMS) and non-clinical participants experiencing psychotic

like anomalies who had never sought or received psychiatric care. This study revealed 

no association between the metacognitive factors of the MCQ-65 and a subscale of 

the Appraisals of Anomalous Experiences Interview (AANEX; Brett et al. , 2007) 

assessing lifetime occurrence of Shneiderian first rank symptoms (including auditory 

hallucinations, thought broadcast and passivity phenomena), therefore suggesting that 

metacognitive beliefs are not specifically implicated in the genesis of these 

experiences. 

Further empirical evidence about the hypothesized association between 

hallucinatory experiences and dysfunctional metacognitive beliefs is provided by a 

small number of clinical studies which have used self-report measures other than the 

MCQ, although assessing comparable constructs. Morrison and Haddock (I 997) 

found that hallucinating patients with a diagnosis of schizophrenia scored 

significantly higher than non-hallucinating patients on the Private Self-Consciousness 

Scale (PSCS; Fenigstein, Scheier, & Buss, 1975), a self-report measure assessing self

focused attention. However, these results were not replicated by a subsequent study 

which found no difference in terms of self-focused attention between currently 

hallucinating psychotic patients and psychotic patients with no history of auditory 

hallucinations (Perona-Garcelan et al., 2008). In addition, in a recent study of 

psychotic patients carried out by Linney and Peters (2007), metacognitive beliefs 

about the importance of controlling intrusive cognitions (as assessed by the Obsessive 

Beliefs Questionnaire-44; OCCWG, 200 l) were associated with symptoms of thought 

interference, but not auditory hallucinations. 
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Table 3.1: 

Summa,y of the published clinical and non-clinical studies investigating the association between hallucinations 
and dysfimctional metacognitive beliefs 

Study 

Clinical studies using the MCQ 

Baker & Morrison ( 1998) 

Lobban et al. (2002) 

Morrison & Wells (2003) 

Garcia-Montes et al. (2006) 

Sample characteristics 

AH psychotic patients (n = I 5); Non
ha llucinating psychotic patients (n = 
15); Healthy controls (n = 15) 

AH patients with diagnosis of 
schizophrenia (n = 32); Never 
hallucinated patients (n = 23); 
Anxiety control group (n = 24); 
Healthy controls (n = 28) 

AH psychotic patients (n = 49); 
Parano id psychotic patients with no 
history of AH in the past year (n = 
24); Panic disorder patients (n=35); 
Healthy controls (n = 50) 

AH patients with diagnosis of 
schizophrenia (n = 21 ); Psychotic 
patients with no history of AH (n = 
22); Psychotic patients with history of 
AH (n = 16); OCD patients (n = 23); 

Assessment of 
ha llucinatory experiences 

or hallucination-proneness 

Modified KGV clinical interview 
(Lancashire, I 994) 

The KGV Symptom Scale 
(Krawiecka, Goldberg, & Vaughan, 
1977) 

n/ a 

P ANSS (Kay et al. , 1988) 
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Assessment of 
metacognitive beliefs 

(or comparable constructs) 

MCQ-65 

MCQ-SAM 
(including measures of unwanted 
thoughts, consistency of thoughts and 
beliefs about normali ty of unwanted 
thoughts) 

MCQ-65 

Spanish MCQ-65 



Brett et al. (2009) 

Clinical group with diverse 
psychological problems (n =26); 
Healthy controls (n = 20) 

ARMS participants (n = 32) ; 
Psychotic patients (n = 27) ; Non
clinical participants reporting 
psychotic-like experiences (n = 24); 
Non-clinical participants reporting no 
psychotic-like experiences (n = 32) 

Clinical studies using other self-report measures 

Morrison & Haddock ( 1997) 

Linney & Peters (2007) 

Perona-Garcelan et al. (2008) 

Analogue studies using the MCQ 

Morrison et al. (2000) 

AH patients with diagnosis of 
schizophrenia (n = I 5); Patients with 
diagnosis of schizophrenia with no 
history of AH (n = 15) 

AH psychotic patients (n=3 l ); 
Psychotic patients with no current AH 
(n = 19) 

AH patients with diagnosis of 
schizophrenia (n= 17); Patients with 
diagnosis of schizophrenia with 
history of AH (n=l6); Patients with 
diagnosis of schizophrenia with no 
history of AH (n= l8); Non-clinical 
controls (n= 17) 

Non-clinical participants sample 
(N= 105) separated in high and low 

Appraisal of Anomalous Experiences 
Interview (AANEX; Brett et al. , 
2007) 

Case notes and modified KGV 
clinical interview (Lancashire, 1994) 

Scale for the Assessment of Positive 
Symptoms (Andreasen, 1984) 

P ANSS (Kay et al. , 1988) 

MCQ-65 

PSCS 

The Control-importance of thoughts 
subscale of the Obsessive Beliefs 
Questionnaire-44 (OCCWG, 2001 ) 

PSCS 

Revised Hallucination Scale - a 16- MCQ-65 
item version of the LSHS with 4-point 
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Morrison et al. (2002) 

Morrison & Petersen (2003) 

Larni et al. (2004) 

Larni & Van der Linden, (2005) 

Larni et al. (2005) 

Cangas et al. (2006) 

Garcia-Montes, Cangas et al. 
(2006) 

Jones & Femyhough (2006) 

Stirling et al. (2007) 

hallucination-proneness groups using Likert scale 
median-split 

Non-clinical subjects (N=l32) 

Non-clinical participants (n = 64) 

Hallucination-prone healthy subjects 
(n = 25); Non-hallucination-prone 
healthy subjects (n = 25) 

Non-clinical participants sample 
separated in high (n = 126) and low (n 
= 123) hallucination proneness groups 
using median-split 

Non-clinical participants scoring in 
the upper (n = 16) and lower quartile 
(n = 16) of the distribution of LSHS 
scores 

Non-clinical participants (N = 81) 

Non-clin ical participants (N = 150) 

Non-clinical participant sample (N = 
751) 

Non-clinical participants divided in 
high (n = 35), medium (n = 35) and 

Revised Hallucination Scale (RHS) - MCQ-65 
a 24-item version of the LSHS with 4-
point Likert scale 

Revised Hallucination Scale (RHS) - MCQ-65 
a 24-i tem version of the LSHS with 4-
point Likert scale (Morrison et a l. , 
2002) 

Modified French LSHS (Larni, 
Marczewski et al., 2004) 

Modified French LSHS 

Modified French LSHS (Larni & Van 
der Linden, 2005) 

Spanish RHS (Fidalgo et al., 2003) 

Spanish RHS (Fidalgo et al., 2003) 

LSHS-R (Bentall & Slade, 1985) 

Oxford-Liverpool Inventory of 
Feelings and Experiences (Mason et 

81 

French MCQ-65 (Larni et al., 2009) 

French MCQ-65 (Larni et al., 2009) 

French MCQ-65 (Larni et a l., 2009) 

Spanish MCQ-65 

Spanish MCQ-65 

MCQ-30 

MCQ-65 
MCQ thinking (MCQ-th) 



Debbane et al. (2009) 

Varese et al. (in press) 

low (n = 36) hallucination-proneness 

Non-clinical adolescents (N = 163) 
including a subsample of participants 
reporting hallucinatory experiences (n 
= 67) 

Non-clinical participants (N = 388) 

Analogue studies using other self-report measures 

Allen et al. (2005) Non-clinical participants (N = 327) 

al., 1995) and LSHS 

French Schizotypy Personality 
Questionnaire (Dumas et al. , 2000) 

LSHS-R (Ben ta ll & Slade, 1985) 

French Metacognitions Questionnaire 
- adolescents version (Cartwright
Hatton et al., 2004) 

MCQ-30 

Revised LSHS - a 12-item version of PSCS 
the LSHS with a 4-point Likert scale 

Notes: AH patients= Patients currently experiencing auditory hallucinations: LSHS = Lau nay Slade Hallucinations Scale (Launay & Slade. 1981 ): MCQ-65 = the 65-itcm version of the Meta cognitions Questionnaire 

(Cartwright-Hatton & Wells, 1997); MCQ-30 = the 30-item version of the Mctacognitions Questionnaire (Wells & Caitwright-Hatton, 2004); MCQ-SAM = the Metacognitions Questionnaire - Shortened and Modified 

(Lobban et al., 2002); PSCS = Private Self-Consciousness Scale (Fenigstein ct al., 1975); 
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3.2.4. Metacognitive beliefs and hallucination-proneness in non-clinical studies 

A number of analogue studies (i.e. studies carried out on non-clinical samples 

presenting characteristics which resemble specific features of clinical populations) 

investigating the association between metacognitive beliefs and hallucination

proneness have been reported in recent years. In the first study of this kind, Morrison, 

Wells and Nothard (2000) showed that hallucination-prone students identified using a 

modified version of the Launay-Slade Hallucination Scale (LSHS; Lau nay & Slade, 

1981) scored significantly higher than non-prone students on a number of subscales of 

the MCQ-65, including cognitive self-consciousness and negative beliefs about the 

uncontrollability and danger of thoughts, whereas the difference for the general 

negative beliefs subscale only approached statistical significance. Using a modified 

version of the LSHS which allows the independent assessment of the predisposition to 

auditory and visual hallucinations, the same research group found that, after 

controlling for the effect of trait anxiety, the positive beliefs about worry subscale of 

the MCQ-65 was the only significant predictor of auditory hallucination-proneness 

whereas uncontrollability and danger and positive beliefs about worry were the only 

significant predictors of the predisposition to experience visual hallucinations 

(Morrison, Wells & Nothard, 2002). Divergent results were obtained in a subsequent 

study by Morrison and Petersen (2003) which found that the negative beliefs about 

the uncontrollability of thoughts and lack of cognitive confidence subscales of the 

MCQ-65 were significantly related to both visual and auditory hallucination

proneness in a small sample of undergraduate students, whereas cognitive self

consciousness was associated only with the predisposition to experience visual 

hallucinations. 
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Three successive studies used the French version of the MCQ-65 (Larni, Van 

der Linden, & d'Acremont, 2009) to compare hallucination-prone university students 

(identified using a French version of the LSHS; Larni, Marczewski, & Van der 

Linden, 2004) with students not prone to hallucinations. The results from these studies 

revealed that hallucination-prone students scored significantly higher than non-prone 

controls on all the subscales of the French version of the MCQ-65 (Larni, van der 

Linden & Marczewsky, 2004; Larni, Collignon, & Van der Linden, 2005; Larni & 

Van der Linden, 2005). Similar results were obtained in a subsequent study which 

examined the association between metacognitive beliefs (as assessed by the Meta

Cognitions Questionnaire - Adolescent version; Cartwright-Hatton et al., 2004) and 

positive schizotypy (i.e. the expression in non-clinical populations of experiences 

similar to the positive symptoms of schizophrenia, including hallucinations and 

delusions) in a sample of Swiss adolescents (Debbane, Van der Linden, Gex-Fabry, & 

Eliez; 2009). The results of this study revealed that all the subscales of the MCQ 

significantly predicted the positive schizotypy scores of the French version of the 

Schizotypal Personality Questionnaire (SPQ; Dumas et al. , 2000). Convergent results 

were obtained when the same analysis was carried out on a subsample of adolescents 

endorsing at least one of the three hallucination-related items of the SPQ. 

Two additional published studies used the MCQ-65 to investigate the 

association between ha llucination-proneness and metacognitive beliefs in samples of 

Spanish undergraduate students. Using a Spanish version of the Revised Hallucination 

Scale (Fidalgo, Gutierrez, Garcia-Montes, & Cangas, 2003), Cangas et al. (2006) 

found that negative beliefs about the uncontrollability and danger of thoughts was the 

only significant predictor of auditory hallucination-proneness, whereas both beliefs 

about uncontrollability and danger of thoughts and cognitive confidence significantly 
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predicted visual hallucination-proneness scores. These results were at variance with 

the findings of a subsequent study conducted by the same research group, which 

reported that, after statistically controlling for the effect of trait anxiety, auditory 

hallucination-proneness was significantly associated only with lack of cognitive 

confidence, whilst both lack of cognitive confidence and positive beliefs about worry 

were positively associated with the predisposition to visual hallucinations (9arcia

Montes, Cangas, Perez-Alvarez, Fidalgo, & Gutierrez, 2006). 

Four recent studies have also investigated the relationship between 

hallucination-proneness and the metacognitive factors measured by the MCQ in large 

samples of British undergraduate students. Jones and Fernyhough (2006) found that 

hallucinatory predisposition was significantly associated with all the subscales of the 

MCQ-30. After statistically controlling for the effect of intrusiveness of thoughts, 

cognitive self-consciousness, negative beliefs about uncontrollability and danger and 

lack of cognitive confidence survived as significant predictors ofhallucination

proneness. In a subsequent study, Stirling et al. (2007) compared three groups of 

participants with different levels of hallucination-proneness (high, medium and low 

hallucination-prone participants) selected using the LSHS and the unusual experiences 

subscale of the Oxford-Liverpool lnventory of Feelings and Experiences (Mason, 

Claridge, & Jackson, 1995). This study found that hallucination-proneness was 

associated with higher scores on four of the five subscales of the MCQ-65: negative 

beliefs about uncontrollability and danger, general negative beliefs, lack of cognitive 

confidence and cognitive self-consciousness. Stirling et al. also explored between

group differences on a modified version of the MCQ-65 named MCQ-thinking 

(MCQ-tb) in which all the worry-related items were reworded to avoid overt reference 

to worry and anxiety, instead focusing on thought processes and cognition. 
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Hallucination-proneness was associated with higher scores on three of the MCQ-th 

metacognitive factors: negative beliefs about uncontrollability and danger of thoughts, 

negative beliefs about thinking and awareness and usefulness of controlling thoughts 

(a factor including items corresponding to the cognitive self-consciousness and 

positive beliefs subscales of the MCQ-65). In another study, Varese, et a l. (in press) 

investigated whether the metacognitive factors of the MCQ-30 are specifically related 

to hallucination-proneness while controlling for comorbid symptoms. The results of 

this study revealed that, after controlling for the effect of intrusive cognitions and 

paranoid ideation, cognitive self-consciousness was the only significant predictor of 

hallucination-proneness in a large student sample. In this study, metacognitive beliefs 

assessed by the MCQ-30 were more robustly associated with paranoia and intrusive 

thoughts rather hallucination-proneness. Finally, Allen et al. (2005) found that 

hallucination-proneness was related to se lf-focused attention as assessed by the PSCS 

in another large sample of British undergraduate students. 

3.2.5. The confounding r:;ffect c!fcomorbid symptoms 

Although several studies reviewed in sections 3.2.3 and 3.2.4 suggest a 

relationship between metacognitive beliefs and hallucinatory experiences, some also 

indicate that metacognitive beliefs may be associated with proneness to psychotic 

symptoms other than auditory and visual hallucinations. Consistent with the findings 

from several studies suggesting that metacognitive beliefs are implicated in both 

clinical and non-clinical paranoia (Fraser, Morrison, & Wells, 2006; Garcia-Montes et 

al., 2005), two of the reviewed studies revealed that metacognitive beliefs are 

associated with both delusion-proneness (Lar0i & Van der Linden, 2005) and 

paranoid ideation (Varese et al., in press) in non-clinical samples. Metacognitive 

86 



beliefs were also found to be associated with symptoms of thought interference but 

not with auditory ha llucinations in a psychiatric sample (Linney & Peters, 2007). A 

growing body of literature also indicates that the metacognitive factors of the MCQ 

are associated with non-psychotic symptoms such as anxiety (e.g. Cartwright-Hatton 

& Wells, 1997; Davies & Valentiner, 2000), depression (e.g. Wells & Carter, 200 1) 

and obsessive-compulsive symptoms (e.g. Gwilliam, Wells, & Cartwright-Hatton, 

2004; Irak & Tosun, 2008; Myers & Wells, 2005). These find ings are consistent with 

the results from many of the clinical studies reviewed in section 3.2.3. For example, 

Garcia-Montes, Perez-Alvarez et al. (2006) showed that, even though both 

hallucinat ing psychotic patients and patients with diagnosis of obsessive compulsive 

disorder (OCD) scored significantly higher than healthy controls on several subscales 

of the MCQ-65, there were no significant differences on metacognitive belief 

measures between these two clinical groups . Similarly, Lobban et al. (2002) found no 

significant differences between hallucinating psychotic patients and patients with 

anxiety disorders. Furthermore, Morrison and Wells (2003) showed that hallucinating 

psychotic patients, paranoid patients w ith no history of auditory hallucinations and 

patients with diagnosis of panic disorder all showed e levated MCQ-65 scores when 

compared to non-clinical controls. Overall, these findings raise doubts about the 

specific contribution of metacognitive beliefs to hallucinations and hallucination

proneness. In addition, these results suggest that the effect of comorbid symptoms 

which have been linked to dysfunctional metacognitive beliefs in previous research 

might represent an important confound in the relationship between hallucination

proneness and metacognitive beliefs. 

3.2.6. Summary and need.for integration 
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Although the metacognitive beliefs account of hallucinatory experiences 

proposed by Morrison and colleagues ( 1995) has been widely accepted by researchers 

and clinicians in recent years, the findings of the studies reviewed in sections 3.2.2, 

3.2.3 and 3.2.4 offer at best mixed support to the model. To complicate matters, the 

re lationship between intrusive thoughts and hallucination-proneness that might be 

predicted from the metacognitive belief model is not entire ly obvious; a number of 

researchers have argued that, if hallucination-prone individuals are specifically 

motivated to misattribute intrusive thoughts to an external source when compared to 

non-prone individuals, fewer rather than more reported intrusive thoughts would be 

expected (e.g. Linney & Peters, 2007) whereas others have made the opposite 

prediction (e.g. Morrison & Baker, 2000). The investigations conducted to test 

whether hallucinatory experiences are specifically related to dysfunctional 

metacognitive beliefs have not consistently supported the more straightfo rward 

empirical predictions pertaining to this aspect of the model. Whilst several studies 

suggest that ha lluc inatory experiences might be associated with elevated scores on the 

metacognitive factors assessed by the MCQ (e.g. Baker & Morrison, 1998; Morrison 

& Wells, 2003), other have failed to find evidence supporting this association (e.g. 

Brett et al. , 2009; Garcia-Montes et al., 2006; Linney & Peters, 2007). In addition, 

those studies which have reported associations between hallucinations or 

hallucination-proneness and MCQ scores have often pointed to the importance of 

different MCQ subscales. Hence, there is the need for an empirical summary of the 

existing findings generated in the substantia l number of studies that have so far been 

conducted to address this issue. 

With this purpose in mind, we conducted a series of meta-analyses to 

summarise the relevant quantitative findings. In addition to estimating the magnitude 
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of the association observed between metacognitive beliefs and hallucinations we 

interrogated the existing data to establish the importance of methodological factors 

that were considered likely to influence the resu lts observed in the individual studies. 

Finally, we carried out separate analyses of those studies which controlled for 

co morbid symptoms in order to establish the specificity of the association between 

metacognitive beliefs and hallucinatory experiences. 

3.3 M ethod 

3.3.1 Literature search and elig ibility criteria 

A comprehensive search ofrelevant papers published between January I 995 

and October 2009 was conducted using several computerized databases (Psych1NFO, 

Web of Knowledge; PubMed) and different combinations of the fo llowing keywords: 

"metacognit*", "self-focus*", "hallucinat*" "psychosis" and "schizo 

*". In addition, a careful inspection of the studies' reference lists was carried out to 

identify any reports not previously retrieved through the databases search. In an 

attempt to reduce the fi le drawer effect, we tried to locate any relevant unpublished 

data by contacting the authors of all the identified articles. The inclusions of 

unpublished sources is justified by the compelling evidence documenting the impact 

of publication bias on the findings of meta-analytic research syntheses (for reviews 

see Borenstein et al. , 2009; Rothste in & Hopewell, 2009; Rothstein, Sutton & 

Borenstein, 2005). 

Studies were considered eligible for the research synthesis if they investigated 

the relationship between hallucination-proneness and metacognitive beliefs using the 

MCQ-65, the MCQ-30 or other self-report instruments assessing equivalent 
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constructs. Studies were deemed eligible if they included sufficient statistical 

in formation for the computation of group comparisons between hallucination-prone 

and comparable non-prone participant groups (i.e. hallucinating patients vs non

hallucinating psychotic patients; hallucinating ARMS patients vs non-hallucinating 

ARMS patients; hallucination-prone healthy participants vs healthy participants not 

prone to hallucinations) . In addition, studies reporting indices of the association 

between metacognitive beliefs and hallucination-proneness measures using 

correlational or regression approaches were considered eligible. In the case of studies 

lacking sufficient information for the computation of effect sizes, the first authors 

were invited to provide the additional information required to allow these 

calculations. If this information was not available, the studies were excluded from the 

analysis. 

3.3.2 Coding protocol and ~{feet sizes computation 

A coding protocol specifying the information to be extracted from each 

eligible study was developed after a preliminary review of a sample ofrepresentative 

studies. The protocol was used to code relevant methodological features of the 

primary studies that were likely to influence the nature and magnitude of the reported 

effect sizes. Specifically, the following study-level characteristics were coded: the 

study type (non-clinical or clinical participants; the latter including both psychotic and 

ARMS patients), the research design implemented (between-groups design or 

correlational design); the instrument used to assesses the metacognitive factors 

considered (whether the MCQ or a modified version of the instrument was used or 

other self-report measures assessing comparable constructs); investigation of relevant 
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covariates (whether a study reported the results from analyses which statistically 

controlled for effect of comorbid symptoms). 

For all studies, the computation of effect sizes was conducted with bias

corrected Hedges' g (Hedges, 198 1 ). For studies reporting between-group 

comparisons, Hedges' g was computed directly from the group means, standard 

deviations and confidence intervals reported in the primary studies. When s:-1ch 

descriptive statistics were not available, other computational methods were used. For 

studies reporting correlations between hallucination-proneness measures and the 

constructs of interest, correlations coefficients were converted to d-based effect sizes 

using the computational methods described by Borenstain et al. (2009), and Hedges' 

correction was applied thereafter. For studies reporting only standardized regression 

coefficients, r-based effect sizes were estimated using the computational approach 

developed by Peterson and Brown (2005), and converted to Hedges' gas above. For 

studies reporting analysis of covariance (ANCOV A), effect-sizes based on 

standardized mean differences were computed according the computational approach 

described by Lipsey and Wilson (2001 ). The computation of the effect sizes was 

standardised so that a positive value a lways indicated a positive association between 

hallucination-proneness and the constructs of interest. 

For all clinical studies reporting group differences between hallucinating 

psychiatric patients, non-hallucinating patients and healthy controls, effect-sizes were 

computed exclusively for the hallucinating vs non-hallucinating patients contrast. In 

the case of studies including ARMS samples, participants in the ARMS group were 

separated into two subgroups according to the presence or absence of hallucinatory 

experiences using available clinical assessment instruments. Effect sizes were 

therefore computed for the hallucinating vs non-hallucinating contrast rather than for 
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the comparisons reported in the original studies. When written reports included 

multiple samples of interest ( e.g. studies investigating group differences between 

psychotic and ARMS groups), each sample was divided into hallucinating and non

hallucinating subgroups as above, and effect sizes were estimated separately for each 

sample. When separated analyses for predisposition to auditory hallucinations and 

predisposition to visual hallucinations were reported ( e.g. Cangas et al., 2006), the 

effect sizes were averaged prior to the analysis. When studies included high, medium 

and low hallucination-proneness groups ( e.g. Stirling et al., 2007), effect sizes were 

computed exclusively for the high vs low hallucination-proneness contrast. Finally, 

when different instruments assessing metacognitive beliefs were used in the same 

study ( e.g. Stirling et al. , 2007), only statistical information from the MCQ-65 

subscales was used to estimate effect sizes, to improve the comparability with other 

reported studies. 

3.3.3 Studies controlling.for emotional distress and other comorbid symptoms 

To estimate the magnitude of the specific association between metacognitive 

factors and hallucination-proneness, effect size information for statistical analyses 

which controlled for the effect of co morbid symptoms was also coded when available. 

In the case of studies which included measures of emotional distress ( e.g. anxiety, 

depression) or psychotic symptoms other than hallucinations (e.g. paranoia; delusion 

proneness) without statistically controlling for their effect in the analyses reported, the 

first authors have been invited to provide additional information to allow the 

computation of effect sizes when controlling for the available covariates (i.e. partial 

correlation coefficients, summary AN COVA statistics). A separate set of meta

analyses was therefore conducted using the effect size estimated from studies for 
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which such information was either available or provided by the approached 

researchers. Effect sizes were estimated using the computational methods described in 

section 3.3.2. 

3.4. Results 

3.4.1 Literature search results 

Twenty-six studies were retrieved through the search of the computerized 

databases and examination of cross-references. In addition, four additional studies 

were made available by the research groups contacted (Barkus, Stirling, & Lewis, in 

press; Johns, 2009; Varese et al. , in press; Varese & Bentall, 2008). Two studies 

(Ensum & Morrison, 2003; Startup, Startup, & Sedgman, 2008) reported statistical 

analyses from methodological manipulations which prevented the computation of 

effect-sizes comparable to other reported studies, and were therefore excluded from 

the analysis. Further inspection of the research reports revea led that four studies 

(Barkus et al. , in press; Morrison, Bentall et al. , 2002; Morrison et al. , 2006; Morrison 

et al., 2007) reported findings drawn from the same sample of ARMS patients (the 

Early Detection and Intervention Evaluation trial originally reported by Morrison, 

Bentall et al. , 2002). Therefore, a single set of effect sizes was computed from these 

data. Similarly, the schizotypy sample considered in Barkus et al. (in press) presented 

some degree of overlap with the sample of a previously published report by Stirling et 

al. (E. Barkus, personal communication, November 5, 2009), therefore this study was 

not included in the present analysis to avoid bias stemming from statistical 

dependence. The remaining eligible reports comprised ten clinical studies with a total 

of 476 patients (I 93 hallucinating psychotic patients; 148 non-hallucinating psychotic 
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patients; 91 hallucinating ARMS patients; 44 non-hallucinating ARMS patients), and 

15 analogue studies with a total of 2746 non-clinical participants. 

3.4. 2 A naiysis C?f the total sample 

Statistical analyses were carried out using the "metafor" package for R 

(Viechtbauer, 20 I 0). The computation of mean summary effect sizes was carried out 

under the random-effects model using the DerSimonian-Laird estimator. The analyses 

were carried out on 112 individual effect sizes computed from the 25 studies available 

for the research synthesis (22 effect sizes for positive beliefs about worry; 22 for 

uncontrollability and danger; 21 for cognitive confidence; 22 for negative beliefs in 

general and 25 for cognitive self-consciousness). Table 3.2 displays the individual 

effects size estimates with the ir associated variances and 95% confidence intervals. 

The results of the analysis revealed that, when both clinical and analogue studies are 

considered, the metacognitive factors of the MCQ are robustly associated with 

hallucination-proneness (positive beliefs, g = 0.3 1, SE = 0.06, 95% CI [0.20, 0.43]; 

uncontrollability and danger, g = 0.71, SE = 0.11, 95% CI [0.50, 0.93]; cognitive 

confidence, g = 0.54, SE = 0.08, 95% Cl [0.37, 0.70]; general negative beliefs about 

thought, g = 0.45, SE= 0.08, 95% CI [0.29, 0.61 ]; cognitive self-consciousness g = 

0.54, SE= 0.07, 95% CI [0.40, 0.7]). All mean effect sizes were statistically 

significant (p < .00 I). The computed average association between hallucination

proneness and uncontrollability and danger represents a moderately large effect 

according to established conventional criteria to evaluate the magnitude of 

standardized mean difference effect sizes (ES :'.S .20 for small effects, ES :'.S .50 for 

moderate effects and ES ~ .80 for large effects; Cohen, 1988). According to the same 

criteria, the strength of the associations between hallucination-proneness and 
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Table 3.2: 

Effect size estimates with associated variances and 95% confidence intervals for the eligible studies 

Cognitive Uncontrollability Positive beliefs Cogniti ve Negative bel iefs 
self-consciousness and danger about worry confidence in general 

---
Study N g V 95%CI g V 95% CI g V 95% CI g V 95%CI g V 95% CI 

Clinical studies 

Morrison & Haddock ( I 997) 15/15 1.44 0. 17 [0.64, 2.24] na na na na na 113 na na na na na na 

Baker & Morrison ( 1998) 15/ 15 0.77 0. 14 [0.18, 0.78) 2.38 0.23 [1.45, 3.32) 0.96 0. 15 [0.20, 1.72] 0.7 0. 14 [-0.04, 1.43] 0.92 0. 15 [0.16. 1.6 7] 

Lobban ct al. (2002) 32/23 0.62 0.08 [0.07, 1. 17] -0.1 9 0.08 [-0. 73 , 0.35] 0.19 0.08 [-0.35, 0.73] -0.22 0.08 [-0.75, 0.48] na na na 

Morrison , Bcntall ct al. (2002) 28/15 0.03 0.11 [-0.6 1, 0.66] -0.19 0.1 0 [-0.8 1, 0.44] -0.35 0.11 [-0.99, 0.30] 0.45 0.1 [-0 .19, 1.08] -0.06 0. 11 [-0.70, 0.57] 

Morrison & Wells (2003) 49/24 0.39 0.06 [-0. 11 , 0.88] 1.82 0.08 [ 1.25, 2.39] 0.53 0.06 [0.03. 1.02] 0.92 0.07 [0.4 I, 1.43] 0.76 0.07 [0.25. 1.26] 

Garcia-Montes et a l. (2006) 21/22 0.26 0.09 [-0.34, 0.86] 0.59 0.1 0 [-0.02, 1.20] 0.42 0.1 [-0.19, 1.02] -0.12 0.09 [-0.72. 0.48] 0.65 0. 10 [0.04. 1.27] 

Linney & Peters (2007) 31/19 na na na na na na na na na na na na -0. 16 0.09 [-0.73. 0.4 1) 

Perona-Garcelan et al. (2008) 17/18 0.19 0.11 [-0.4 7. 0.85] na na na na na na na na na na na na 

Brett et al. (2009) 13/12 0.74 0.17 (-0.07. 1.55] 0.75 0.1 7 [-0.07, 1.56] -0.30 0.16 [-1.09. 0.48) 0.95 0. 18 [0.1 2. 1.78] 0.52 0 .17 [-0.28, 1.32] 
Psychotic patients sample 
Brett et al. (2009) 9/12 -0.78 0.21 [-1.68, 0.1 2] -0.19 0.20 (-1.06, 0.67] 0.37 0.20 [-0.50. 1.24] -0.1 8 0.20 [-1.04, 0.69] O.Q3 0 .19 [-0.83. 0 .89] 
ARMS patients sample 
Johns (2009) 54/17 0.05 0.08 [-0.50, 0.59] -0.43 0.08 [-0.98. 0.12] 0.46 0.08 [-0.09, 1.0 I] -0.47 0.08 [-1.02, 0.08] -0.1 9 0.08 [-0.74, 0.36] 

Analogue studies 

Morrison et al. (2000) 47/46 0.65 0.05 [0.23, 1.07] 0.60 0.04 [0.18. 1.01] 0.34 0 .04 [-0.07. 0.75] 0.25 0.04 [-0.16, 0.66] 0 .41 0.04 [0.00, 0.82] 

95 
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Morrison, Wells et al. (2002) 132 na na na 0.30 0.03 [-0.06, 0.65] 0.46 0.04 [0.09. 0.83] na na na -0.24 0.03 (-0.59. 0.11] 

Morrion & Petersen (2003) 64 0.38 0.06 [-0.11. 0 .88] 0.79 0.11 [0.13, I .44] 0.39 0.06 [-0.10, 0.89] 0.85 0 .14 [0.10. 1.60] 0.20 0.06 (-0.29. 0.69] 

Larni et al. (2004) 25/25 0.96 0.09 [0.38, 1.55] 1.60 0.11 [0.96, 2.24] 1.17 0.09 [0.57. 1.78] 0.96 0.09 [0.38, 1.55] 1.22 1.22 [0.61. 1.82] 

Allen et al. (2005) 327 0.58 0.01 [0.36, o.81 l na na na na na na na na na na na Na 

Larni ct al. (2005) 16/ 16 0.91 0.14 (0.18. 1.64] 1.52 0.16 [O. 73. 2.30] 1.23 0. 15 [0.48. 1.99] 1.52 0.16 [O. 74. 2.31] 1.29 0.15 [0.53. 2.05] 

Larni & Van dcr Linden (2005) 126/ 123 0.46 0.02 (0.21. o.71 l 1. 19 0.02 [0.92. 1.46] 0.44 0.09 [-0.15, 1.03] 0.98 0.02 (0.72, 1.24] 0.44 0.02 (0.19. 0.69] 

Cangas et al. (2006) 751 0.58 0.03 [0.23 , 0.94] 0.82 0.04 [0.43, 1.22] 0.30 0.01 [-0.02, 0.62) 0.57 0 .01 [0.22. 0.92] 0.57 0.01 [0.22. 0.92] 

Garcia-Montes et al. (2006b) 81 0. 17 0,03 [-0.15, 0.49] 0.28 0,03 [-0.04. 0.60) 0.24 0.03 [-0.08. 0.56) 0.48 0,03 [O. I 5, 0.8 I] 0.23 0,03 [-O.o9. 0.55] 

Jones & Fcrnyhough (2006) 150 0.65 0.01 (0.48, 0.82] 0.73 0.01 [0.56. 0.90] 0.18 O.o3 [0.04. 0.33] 0.44 0 .03 [0.28. 0.59] 0.44 0,03 [0.28. 0.59] 

Allen ci al. (2007) 47 1.30 0 .12 [0.62, 1.98] na na na na na na na na na na na Na 

Stirling et al. (2007) 35/35 1.25 0.07 [0.74. 1.76] 1.42 0.07 [0.90, I .95] 0.23 0.06 [-0.24, 0.70) 0.95 0.06 [0.45. I .44] 1.30 0.07 [0.79. 1.82] 

Varese & Bentall (2008) 125 0.56 0.04 [0.18, 0.94] 0.92 0.04 [0.52, 1.33] 0.32 0.04 [-0.05. 0.69) 0.72 0.04 [0.33. I. I I] 0.70 0.04 [0.31, 1.09] 

Varese et al. (submined) 388 0.79 0.01 [0.57, 1.02] 0.82 0.01 [0.60, I .04] 0.16 0.01 [-0.05, 0.3 7] 0.67 0.01 [0.46, 0.89] 0.56 0.01 [0.35, 0. 77] 

Brett et al. (2009) 12/ 12 -0.37 0.17 (-1.18, 0.44] -0.16 0.17 [-0.97. 0.64] -0.46 0.17 [-1.27, 0.35] 0.06 0.17 [-0.74. 0.86] -0.48 -0.1 7 [-1.29, 0.33] 
Analogue sample 
Debbane et al. (2009) 67/96 0.37 0,03 [0.05, 0.68] 0.66 0.03 [0.34, 0.98] 0.30 0.03 [-0.02, 0.6 I] 0.61 0.03 [0.29, 0.93] 0.80 0.03 [0.48, 1.1 2] 

Notes: na ;;:: mlormat10n non-ava1lablc or not reported ; For studies reporting between-group compansons, separate sample sizes for the hailucrnauon-pronc and non hailuc1nat1on-prone groups arc displayed 
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cognitive confidence, as well as between hallucination-proneness and cognitive self

consciousness fall into the medium range. Conversely, only effects of small-to

moderate magnitude were found between hallucination-proneness and positive beliefs 

about worry, and between hallucination-proneness and negative beliefs in general. 

3.4.3 Subgroup analysis (clinical vs analogue studies) 

Subgroup analysis was carried out to estimate and compare mean effect sizes 

from studies which investigated the relationship between metacognitive factors and 

ha llucinations in clinica l samples and studies carried out on analogue samples. 

All the mean effect sizes for the analogue subgroup were statistically 

significant (p < .00 I) and of similar magnitude to those obtained from the pooled 

sample analysis reported in section 3.2 (positive beliefs, g = 0.32, SE = 0.07, 95% CI 

[0.19, 0.45); uncontrollability and danger, g= 0.80, SE = 0.10, 95% CI [0.61, 1.00]; 

cognitive confidence, g = 0.66, SE= 0.08, 95% Cl [0.50, 0.81); general negative 

beliefs, g = 0.51, SE = 0.09, 95% CI [0.33, 0.70]; cognitive self-consciousness g = 

0.60, SE = 0.07, 95% CI [0.46, 0.74)). When the clinical subgroup was considered, 

only the mean effect sizes for cognitive self-consciousness and positive beliefs about 

worry were statistically significant (g = 0.37, SE = 0.15, 95% Cl [0.07, 0.67), p < .05 

and g = 0.30, SE = 0.14, 95%CI [0.02, 0.57) p < .05, respectively) whereas the effects 

for the remaining metacognitive factors did not reach statistical significance (negative 

beliefs in general, g = 0.30, SE= 0. 17, 95% CI [-0.03, 0.63), p = .07; 

uncontrollability and danger, g = 0.54, SE= 0.35, 95% CI [-0. I 4, 1.23], p = .12; 

cognitive confidence, g = 0.24, SE= 0.21 , 95% CI [-0.17, 0.65],p = .25). 

97 



3.4.4 Heterogeneity analysis 

To investigate whether the studies included in the analyses presented effects of 

similar magnitude, a set of heterogeneity statistics was examined. The Q statistics was 

used to test whether the dispersion of the effect sizes estimates could be attributed to 

sampling error alone (Borenstein et al. , 2009; Hedges & Olkin, 1985; Lipsey & 

Wilson, 2001 ). As this test has limited statistical power for meta-analyses with small 

numbers of studies (Higgins & Thompson, 2002), a significance level of .10 was 

adopted instead of the conventional .05 (Fleiss, I 993). In addition, the estimated 

variance of the true effect sizes was computed using the T 2 statistic. Finally, 

inconsistency in effect sizes across studies was quantified using the 12 statistic, which 

describes the percentage of observed variance which is accounted by true 

heterogeneity rather than sampling error (Higgins & Thompson, 2002; Higgins, 

Thompson, Deeks, & Altman, 2003). Summary statistics for heterogeneity analyses 

are displayed in Table 3.3. 

The results of the analyses revealed that the effect estimates varied 

considerably across studies for each of the constructs considered. The Q test for the 

homogeneity of effects was statistically significant for all the metacognitive factors 

considered, indicating that the estimated dispersion in true effect sizes exceeded the 

amount of variation expected by sampling error a lone. Regarding the percentage of 

variance in effect sizes due to heterogeneity, Higgins et al. (2003) proposed a tentative 

categorization of values of the 12 statistic so that values of25%, 50% and 75% 

correspond to low, moderate and high heterogeneity respectively. Uncontrollability 

and danger presented a high proportion of variance due to heterogeneity. Conversely, 

12 values for cognitive confidence, cognitive self-consciousness and negative bel iefs 

fe ll in the moderate-to-high heterogeneity range, whereas heterogeneity analysis for 
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Table 3.3: 

Summa1y statistics for heterogeneity analyses 

Q (dt) p T 12 

Total sample 

PB 32.82 (20) 0.04 0.03 0.16 39.05% 
UDT 11 5.88 (20) <.00 1 0.21 0.46 82.74% 
cc 60.50 (20) < .001 0.09 0.3 68.60% 
SPR 63.55 (20) < .001 0.09 0.29 68.53% 
csc 54.08 (24) <.001 0.06 0.24 57.47% 

Clinical sub1;roup 

PB I 0.40 (7) 0.17 0.05 0.22 32.72% 
UDT 60.58 (7) < .001 0.85 0.92 88.45% 
cc 22.88 (7) 0.002 0.23 0.48 69.41 % 
SPR 14.51 (7) 0.04 0.1 l 0.34 51.78% 
csc 18.72 (9) 0.03 0.12 0.34 5 1.95% 

Analogue subgroup 

PB 22.29 (12) 0.03 0.03 0.16 46.17% 
UDT 47.55 (12) < .001 0. 1 0.31 74.76% 
cc 27.23 (11) 0.004 0.04 0.21 59.60% 
SPR 47.29 (12) <.00 1 0.08 0.29 74.62% 
csc 10.12 (13) 0.004 0.04 0.19 56.84% 

Notes: PB = Positive beliefs about worry: UDT = Negative beliefs about uncontrollability and danger of thoughts: CC = Lack of 

cognitive confidence: SPR = Negative beliefs about thoughts in general, including themes of superstition. punishment and 

responsibil ity; CSC = Cognitive self-consciousness 

positive beliefs lead to a lower (but still substantial) estimate of inconsistency in 

effect sizes. As shown in Table 3.3, when heterogeneity statistics where examined 

separately for the clinical and analogue subgroups, there was still considerable 

evidence of heterogeneity, which was in some instances more extreme than the 

corresponding figures estimated for the aggregated sample. 
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3.4.5 Explaining heterogeneity in the total sample using meta-regression 

Meta-regression was used to investigate whether methodological heterogeneity 

between the primary studies could account for the observed inconsistency in true 

effect sizes. Specifically, we tested the impact of study type (studies conducted on 

clinical samples versus analogue studies) and research design (between-groups versus 

correlational designs) on the effect sizes estimated for each metacognitive factor 

considered. The analyses were carried out under the mixed-effects model using the 

DerSimonian-Laird estimator. 

The simultaneous test of moderators was statistically significant only for 

cognitive confidence (QM = 7.24, p < .05), indicating that differences in study 

characteristics influenced significantly the estimated effect sizes for this construct 

when considered collectively. However, the test was non-significant for all remaining 

analyses (positive beliefs QM = 1.34,p > .05; uncontrollability and danger QM = 3. 12, 

p > .05; general negative beliefs QM = 4.80, p > .05; cognitive self-consciousness QM 

= 2.47, p > .05). The tests for statistica l significance of single meta-regression 

coefficients (see Table 3.4) indicated that differences in research design did not affect 

the magnitude of the effects considered. The impact of study type on the magnitude of 

the computed effect sizes was statistica lly significant only for cognitive confidence 

and negative beliefs about thought in general, and indicating that the magnitude of the 

association between these two constructs and hallucination-proneness is larger in non

clinical samples compared to clinical studies. However, the results of the test for 

residual heterogeneity for cognitive confidence (QE = 44.77,p <.001) and negative 

beliefs in general (QE = 59 .15, p <.00 l) indicated that there was still significant 
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Table 3.4: 

Mixed-effects model regression results for the dtfferent metacognitivefactors 
considered 

Estin-iate SE 95%CI Z-value p 

Positive Beli~fs 
Intercept 0.43 0.11 [0.20, 0.65] 3.74 < .001 
Design -0.1 6 0.14 [-0.44, 0.11] -1.17 0.11 
Study type -0.13 0.17 [-0.46, 0.21] -0.76 0.45 

Uncontrollability and 
Intercept 0.98 0.19 [0.60, 1.36] 5.06 < .001 
Design -0.32 0.26 [-0.84, 0.20] - 1.2 1 0.23 
Study type -0.48 0.28 [-1.02, 0.06] -1.72 0.08 

Cognitive Confidence 
Intercept 0.75 0.1 3 [0.49, 1.0 I ] 5.61 < .00 1 
Design -0.16 0.18 [-0.52, 0.20] -0.87 0.38 
Study type -0.52 0.2 [-0.91, -0. 14] -2.64 <.01 

Negative beli4s in general 
Intercept 0.72 0.15 [0.43, 1.00] 4.9 1 < .001 
Design -0.36 0.19 [-0.73, 0.02] -1.84 0.07 
Study type -0.42 0.21 [-0 .84, -0.01] -1 .97 0.04 

Cognitive se(f-consciousness 
Intercept 0.61 0.13 [0.36, 0.86] 4.81 <.001 
Design -0.02 0.16 [-0.34, 0.30] -0. 1 0.92 
Study type -0.25 0.18 [-0.60, 0.1 1] - l.37 0.17 

inconsistency across effect size estimates after the s ignificant moderator effect of 

study type was taken into account, therefore suggesting that the impact of study type 

could not entirely account for the observed statistical heterogeneity in these two 

analyses. 

3.4.6 Bias assessment and sensitivity analyses 
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Assessment of publication bias was conducted through visual examination of 

funnel plots for the different constructs considered by plotting the estimated effect 

sizes against their corresponding standard errors. In addition the Egger test for funnel 

plot asymmetry (Egger, Davey Smith, Schneider, & Minder, 1997) was carried out to 

provide converging evidence regarding the inferences drawn from visual inspection In 

the Egger test, the standard normal deviate ( defined as the effect size estimate divided 

by its standard error) is regressed against the estimate' s precision (defined as the 

inverse of the estimate's standard error) using conventional linear regression 

techniques. The intercept of the resulting regression equation provides an estimate of 

funnel plot asymmetry so that any significant deviation from zero indicates substantial 

asymmetry, which is regarded as indicative of the presence of bias. Given the limited 

power of statistical tests for funnel plot asymmetry in meta-analyses with limited 

number of studies included, funnel plot analyses were conducted exclusively on the 

aggregated sample using the level of sign ificance of. l 0 (Egger et al., 1997; Sterne, 

Becker, & Egger, 2005; Sterne & Egger, 2005). For all analyses, the visual inspection 

of the funnel plots revealed no evidence of substantial asymmetry. Similarly, the 

results of the Egger test were non-significant for all analyses (positive beliefs about 

worry, p = .13; uncontrollability and danger, p = .87; cognitive confidence, p = .80; 

general negative beliefs, p = .98; cognitive self-consciousness , p = .43), suggesting 

that publication bias or other selection bias are unlikely to have influenced the results 

from the above reported analyses. 

Three separate sensitivity analyses were carried out to investigate the impact 

of the inclusion of the following groups of studies on the summary effects reported in 

section 3.4.2 and 3.4.3: (i) studies which exclusively reported findings concerning the 

association between hallucination-proneness and metacognitive beliefs when 
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controlling for the effect of trait anxiety (k = 2; Garcia-Montes, Cangas et al. , 2006; 

Morrison, Wells et a l. , 2002); (ii) studies carried out using self-report measures other 

than the MCQ (k = 5; Allen et al., 2007; Allen et al., 2005; Linney & Peters, 2007; 

Morrison & Haddock, 1997; Perona-Garcelan et al. , 2008) and (iii) unpublished 

datasets (k = 2; Johns, 2009; Varese & Bentall, 2008). The results revealed that the 

exclusion of studies which controlled for comorbid symptoms did not signi~cantly 

alter the findings obtained from the aggregated sample and subgroup analyses. 

Similarly, the exc lusion of studies which adopted measures other than the MCQ did 

not alter substantially the pattern of findings obtained from the aggregated sample and 

analogue subgroup analyses. The results from the clinical subgroup, however, 

diverged to some extent from the previously reported analyses. When only findings 

from studies adopting the MCQ or modified version of the instrument were 

considered, the previously negligible association between hallucinations and general 

negative beliefs was found to be statistically significant, g = 0.3 7, SE = 0.18, 95% CI 

[0.03, 0. 72] , whereas the summary effect sizes calcu lated for the remaining constructs 

did not diverge cons iderably from the analyses reported in section 3.4.3. The 

exc lusion of unpublished datasets did not alter the summary effect sizes obtained for 

the aggregated and analogue subgroup analyses. The results obtained for the clinical 

subgroup indicated that the association between hallucinations and general negative 

beliefs was statistically significant, g = 0.38, SE = 0.17, 95% CI [0.05, 0. 72], whereas 

the previous ly significant association between hallucinations and positive beliefs was 

found to be non-significant when only published reports were considered g = 0.27, SE 

= 0.16, 95% CI [-0.05, 0.58]. 
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3.4. 7. Analysis for studies control/ingfor emotional distress and comorbid symptoms 

A separate subgroup analysis was conducted to investigate the magnitude of 

the association between metacognitive factors and hallucination-proneness when 

controlling for other symptom measures associated with dysfunctional metacognitive 

beliefs, such as emotional distress (anxiety and depression) and other comorbid 

symptoms (paranoia, delusion proneness and intrusive thoughts). The subgroup 

analysis included: (i) effect size estimates from two studies which included analyses 

for the relationship between metacognitive beliefs and hallucination-proneness when 

controlling for comorbid symptoms (Lobban et al., 2002; Varese et al. , in press); (ii) 

effect size estimates from two studies which exclusively reported analyses which 

controlled for the effect of emotional symptoms (Garcia-Montes, Cangas et al., 2006; 

Morrison, Wells et al., 2002); (iii) effect size estimates from 10 additional studies for 

which it was possible to control for the effect of other available symptom measures. 

As the dataset provided for the schizotypy sample considered in Barkus et al (in press) 

included measures which allowed the computation of effect sizes when controlling for 

comorbid symptoms, these estimates were included in the analysis instead of the ones 

computed from Stirling et al. (2007). The analyses were carried out on 64 individual 

effect sizes computed from the 14 available studies (13 effect size estimates for 

positive beliefs; 13 for uncontrollability and danger; 12 for cognitive confidence; 12 

for negative be liefs in general and 14 for cognitive self-consciousness) under the 

random-effects model using the DerSimonial-Laird estimator. The effect size 

estimates included in the analyses and their associated variances and 95% Cls are 

displayed in Table 3.5. 
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Table 3.5: 
Individual effect sizes with their associated variances and 95% confidence intervals for studies controlling/or comorbid symptoms 

Cognitive Uncontrollability Positive beliefs Cognitive Negative beliefs 
sci f-consciousncss and danger about worry confidence in general 

Study and covariate measures G V 95%CI g V 95%CI g V 95%CI g V 95%CI g V 95%CI 

Lobban et al. (2002) 0.54 0.07 [0.0 1, 1.08] 0 .18 0.07 (-0.34. 0.71] 0 .20 0 .08 (-0.33, 0.73] -0.55 0.o7 (-1 .09. -0.02] na na na 
STAI, BDI 

Morrison, Bentall et al. (2002) -0.19 0.10 (-0.82, 0.43) -0.38 0.10 [-1 .00. 0.24) -0.53 0.11 (- 1.1 7,0.11) 0.34 0.10 (-0.28. 0.96) -0.32 0. 10 (-0.94. 0.31 ) 
PANSS Pl , PANSS P6 

Morrison, Wells ct al. (2002) na na na 0.30 0.03 (-0.06, 0.65) 0.46 0.04 [0.09, 0.83) na na na -0.24 0.03 (-0.59, 0.11 ] 
STAI 

Allen ct al. (2005) 0.1 7 0.01 (-0.05, 0.39) na na na na na na na na na na na na 
DASS A, DASS D, PS 

Larni & Van dcr Linden (2005) 0.16 0.01 (-0.07, 0.39) 0.43 0.0 1 [0.20, 0.66) 0.16 0.01 (-0.07. 0.39) 0.60 0.0 1 [0.37, 0.84) 0.20 0.01 [-0.03. 0.43) 
PD! 

Garcia-Montes, Cangas et a l. (2006) 0.20 O.Q3 (-0.12, 0 .52] 0.29 0.03 (-0.04, 0.6 I] 0.1 7 O.Q3 (-0. 16, 0.49] 0.17 0.03 [-0.16, 0.49) 0.32 O.Q3 [-0.02, 0.66) 
PS, ST AI 

Jones & Fcrnyhough (2006) 0.43 0.01 (0.29, 0.58) 0.16 0.01 (0.02, o.31 J -0.03 0.01 (-0.17.0.11) 0.06 O.Q3 (-0.09, 0.20) 0.24 0.01 [O. I 0. 0.39] 
WBSI intru, 0-LIFE (except unusual 
experiences subscale) 

Allen et al. (2007) 0.46 0.9 [-0.1 3, 1.04) na na na na na na na na na na na na 
BAl , PDI 

Barkus ct al. (20 I OJ 0.69 0.07 [0. I 6, 1.22) 0.57 0.o7 [0.05, 1. 10) -0.30 0.07 [-0.82, 0.22] 0.57 0.o7 [0.04, 1.09] 0.58 0.07 [0.05. 1.11] 
SPQ (except hallucination-related items) 

Varese & Bcntall (2008) 0.41 0.04 [0.0 I, 0.80] 0.56 0.04 [0. 15. 0.96] -0.07 0.04 [-0.45. 0.32] 0.57 0 .04 (0.17, 0 .97] 0.57 0.04 [0. 17, 0.97] 
PANAS NA 

Brett et al. (2009) -0.36 0.16 [-I.I 6, 0.44] -0.20 0.1 6 [-0.99, 0.59] -0.50 0.17 [-1 .31. 0.30] O.Q3 0.16 (-0.76. 0.82] -0.54 0. 17 (-1.34, 0.27] 
Analogue sample 
SCL90-R A. SCL-90-R D 
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Bretl et al. (2009) 0.27 0.16 [-0.5 1. 1.04 J -0.05 0.16 (-0.82. 0.72] -0.80 0.1 7 [-1.61, 0.00] 0.32 0.16 [-0.45. 1. 1 OJ -0.26 0 .16 [-1.04. 0.5 I] 
Psychotic patients sample 
SCL90-R A, SCL-90-R D 

Dcbbane et al. (2009) 0.36 O.Q3 [0.04, 0.67] 0.45 0.03 [0. 13, 0.76] 0 .05 O.Q3 [-0.26. 0.36] 0.28 O.Q3 [-0.03, 0.59] 0.27 0.03 (-0.04, 0.58] 
COi , R-CMAS 

Johns (2009) 0.14 0.08 [-0.40, 0.68] -0.43 0.08 [-0.97, 0.11] 0.57 0.08 [0.02, 1.1 1] -0.36 0.08 [-0.90, 0.1 8] -0.11 0.08 (-0.65. 0.43] 
CAARMS UTC 

Varese et al. (in press) 0.26 0.01 [0.57, 1.02] 0.22 0.0 1 [0.02. 0.42] -0.22 0.01 (-0.05, 0.37) 0. 10 0.01 [-0.1 0. 0.30) -0.02 0.01 [-0.22. 0. 18] 
DTQ, PADS 

Notes: BAI = Beck Anxiety Inventory (Beck, Epstein, Brown, & Steer, 1988); BDI = Beck Depression Inventory (Beck, Ward, Mendelson, Mock, & Erbaugh, 196 1 ); CAAMS UTC = Severity of unusual thought 

content subscale of the Comprehensive Assessment of At Risk Mental States (Yung ct al., 2005); COi = French version of the Children's Depression Inventory (Saint-Laurent. 1990); DASS A = Anxiety subscale of 

the Depression Anxiety Stress Scales (Lovibond & Lovibond, 1995): DASS D = Depression subscale of the Depression Anxiety Stress Scales (Lo vi bond & Lovibond, 1995): DTQ = Intrusions frequency subscale of 

the Distressing Thoughts Questionnaire (Clark & de Silva. 1985): 0-LIFE = Oxford-Liverpool Inventory of Feelings and Experiences (Mason ct al.. 1995); PADS = Persecution subscale of the Persecution and 

Deservedness Scale (Melo, Corcoran, Shryane, & Bentall. 2009); PANAS NA= Trait negative affect scale of the Positive and Negative Affect Scale (Watson. C lark. & Tcllcgcn, 1988): PANSS Pl = Delusions 

subscalc of the Positive and Negative Syndromes Scale (Kay, Fiszbein. & Oplcr, 1987): PANSS P6 = Suspiciousness/Paranoia subs ca le of the Positive and Negative Syndromes Scale (Kay ct al.. 1987): POI = Peters ct 

a l. Delusions Inventory (Peters & Garety, 1996); PS= Paranoia Scale (Fenigstcin & Vanable, 1992); R-CMAS = Revised Children's Manifest Anxiety Scale (T urgeon & Chartrand, 2003), SPQ = Schyzotypy 

Personality Questionnaire (Raine, 1991): SCL-90-R A = Anxiety subscale of the Symptoms Checklist 90- Revised (Derogatis, 1983): SCL-90-R D = Depression subscalc of the Symptoms Checklist 90 - Revised 

(Derogat is, 1983): ST Al = State-Trait Anxiety Inventory (Spiel berger. Gorsuch. & Lushenc, 1970); WBSI intru = Intrusiveness of thoughts subscalc of the White Bear Suppression Inventory (Wegner & Zanakos. 

1994). 
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The results revea led that, once the effect of comorbid symptoms had been 

accounted for, the effects of positive beliefs about worry and general negative beliefs 

were not statistically significant (g = 0.01 , SE = 0.08, 95% CI [-0.15, 0.15] p > .05 

and g = 0.1 3, SE = 0.08, 95% CI [-0.02, 0.28] p > .05, respectively). Conversely, 

statist ically significant mean effects were found for uncontrollability and danger (g = 

0.24, SE= 0.07, 95% CJ [0.11 , 0.37] p < .01 ), cognitive confidence (g = 0.19, SE = 

0.10, 95% Cl [0.02, 0.38], p < .05) and cognitive self-consciousness (g = 0.28, SE= 

0.05, 95% Cl [0.19, 0.38],p < .01), but the magnitude of these associations was small. 

The Z test of significance of mean difference in effect sizes under the random

effects model (Borenstein et al., 2009) was used to compare these summary effects to 

the average effect sizes computed from the remaining studies which did not allow the 

computation of effect s izes when controlling for comorbid symptoms. For this 

subgroup, all the summary effect sizes were statistically significant (p < .001 ); 

positive beliefs, g = 0.56, SE = 0.11, 95%CI [0.33, 0.78]; uncontrollability and danger 

g = 1.08, SE = 0.22, 95%CI [0.66, 1.50]; cognitive confidence g = 0.60, SE = 0.16, 

95%CI [0.29, 0.90]; general negative beliefs, g = 0.57, SE = 0.07, 95%CI [-0.11 , 

0.15] ; cognitive se lf-co nsciousness, g = 0.54, SE = 0.12, 95%CI [0.30, 0. 78]. 

The results from the Z test indicated that the summary effects from studies which 

controlled for comorbid symptoms were significantly smaller than the corresponding 

effects from studies in which the effect of covariates was not taken into account 

(positive beliefs: mean effects difference = -0.55, Z = -4.04, p < .001; 

uncontrollability and danger: mean effects difference = -0.84, Z = -3 .42, p < .00 I; 

cognitive confidence: mean effects difference = -0.41 , Z = -2. 17, p < .05; general 

negative beliefs: mean effects difference = -0.44, Z = -4.14, p < .001; cognitive self

consciousness: mean effects difference= -0.26 Z = -2.00, p < .05). 
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3.5. Discussion 

3.5.1. The association between metacognitive beliefs and hallucination proneness in 

clinical and non-clinical samples 

The present meta-analysis aimed to evaluate and summarize the existing 

empirical evidence pertaining to the cognitive model of ha llucinations proposed by 

Morrison et al. (I 995). The results from the both the aggregated and ana logue 

subgroup analyses indicated that, overall, the constructs assessed by the MCQ are 

robustly associated with hallucinations-proneness, with summary effect sizes 

presenting moderate-to-large magnitudes according to the conventional criteria 

proposed by Cohen (1988). However, when we aggregated the effect sizes from 

studies which compared hallucinating and non-hallucinating patients on 

metacognitive beliefs measures, only small-to-moderate effects were found for the 

association between hallucination-proneness and metacognitive beliefs. Most 

interestingly, the effects of several metacognitive factors which have been implicated 

in auditory and visual hallucinations by previous research in clinical samples (i.e. 

cognitive confidence, negative beliefs about thought in general and negative beliefs 

about the uncontrollability of thoughts and associated danger) did not reach statistical 

significance. 

The results from the heterogeneity analyses conducted to estimate the degree 

of inconsistency in effect sizes and to investigate possible systematic causes of 

variability clarify the meta-analytic findings reported above. Although several studies 

included in this meta-analysis showed that metacognitive factors are associated with 

hallucination-proneness, they differed greatly in the magnitude of these effects. Both 
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the results from the Q test of heterogeneity and the estimated amount of inconsistency 

in effect sizes for the different analyses conducted showed evidence of statistical 

heterogeneity across studies for the five constructs considered. Therefore, these 

results suggest that simply combining the effect size estimates from these studies 

might be mislead ing without providing any explanation of the reasons for the 

observed heterogeneity. The results from meta-regression showed that the 

methodological features of the primary studies had little or no impact on the effect 

estimates. Specifically, we found no connection between effect sizes and the different 

research designs implemented in the primary studies. Further analyses revealed that 

there were systematic differences in the effect size estimates between clinical and 

analogue studies; the relationship between hallucination-proneness and lack of 

cognitive confidence and between hallucination-proneness and general negative 

beliefs were s ignificantly stronger in the non-clinical studies reviewed compared to 

clinical studies. Differences in study type did not affect the magnitude of the effect 

sizes for any of the remaining constructs, although a trend towards significance was 

apparent for negative beliefs about the uncontrollability of thoughts and, to a lesser 

extent, cognitive self-consciousness. The impact of these methodological differences 

could not, however, fu lly account for the observed statistical heterogeneity, as 

indicated by the test ofresidual heterogeneity and the results from the heterogeneity 

analyses conducted separately within the analogue and clinical subgroups. 

The results from the sensitivity analyses revealed that the findings were 

minimally influenced by the inclusion of studies which controlled for covariate 

measures in their orig inal reports. Similarly, the exclusion of unpublished datasets and 

studies which employed measures other than the MCQ lead to findings that were 

largely consistent with the results of the main analyses reported in section 3.4.2 (with 
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the notable exception of the summary effect of general negative beliefs, which 

nonetheless did not differ largely from the estimate reported in our original subgroup 

analysis in terms of effect size magnitude). It is therefore unlikely that the observed 

heterogeneity in the effect sizes could be exclusively attributed to methodological 

heterogeneity or selection effects. As statistical heterogeneity may be caused by 

unknown or unrecorded confounding variables (Thompson, 1994), it is possible that 

the observed inconsistency could stem from the failure to evaluate the effect of 

concomitant symptoms that have been linked to dysfunctional metacognitive beliefs. 

The apparently differing results obtained from the analogue subgroup and 

clinical subgroup analyses might be explained in terms of certain methodological 

features of the studies reviewed that could not be fully captured by the meta-analyses 

we conducted. For all the clinical studies included in this review it was possible to 

estimate effect sizes by comparing hallucinating patients with non-hallucinating 

patients with identical diagnosis. This comparison implicitly assumes that the 

participants in the two groups differ from each other only in terms of hallucination

proneness. Although this procedure does not preclude the possibility that unrecorded 

variables might have an impact on the effects estimated, it nonetheless offers some 

degree of control over a number of symptoms which might be associated with 

dysfunctional metacognitive beliefs. Conversely, the majority of the analogue studies 

included in the present review compared groups of non-clinical subjects selected 

exclusively according to their scores on hallucination-proneness measures. As these 

groups are likely to differ along other important symptom dimensions, the failure to 

take into account the effect of third variables associated with metacognitive beliefs 

might be more influential for this subgroup of studies, possibly leading to inflated 

estimates of the association between the constructs considered and hallucination-
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proneness. These methodological differences might explain the apparent differences 

between the meta-analytic findings obtained from the analogue and clinical 

subgroups. In addition, they provide an explanation for the observed trend for the 

analogue studies to produce larger effect estimates than the clinical studies. From this 

perspective, although the use of analogue samples in studies investigating the 

cognitive processes underling hallucinations is justifiable on both theoretical (as 

psychotic experiences have been shown to exists on a continuum with normal 

function; van Os et al., 2000; van Os, Linscott, Myin-Germeys, Delespaul, & 

Krabbendam, 2009) and pragmatic grounds (e.g. the possibility of testing larger, 

unmedicated samples; the possibility of gathering preliminary data prior to conducting 

investigations with clinical populations etc), findings from non-clinical studies might 

be misleading unless rigorous measures are implemented to account for the effect of 

covariates. 

3.5.2. The association between hallucination-proneness and metacognitive factors 

when controlling.for comorbid symptoms 

Another cluster of analyses included in the present review concerned the 

specific association between hallucination-proneness and metacognitive beliefs when 

controlling for other confounding variables that have been linked to dysfunctional 

metacognitive beliefs in previous research. The results from these analyses revealed 

that once the effect of covariate symptoms had been taken into account, the 

metacognitive factors of the MCQ were only weakly associated with hallucination

proneness. Specifically, only small-sized relationships were found for beliefs about 

the uncontrollability and danger, lack of cognitive confidence and cognitive self

consciousness, whereas the summary effects computed for the remaining 
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metacognitive factors were statistically negligible. In addition, these effects were 

found to be significantly smaller than the corresponding summary effects estimated 

for studies for which covariate information was not available. Overall, these findings 

suggest that the observed large associations between metacognitive beliefs and 

hallucination-proneness in previous research might be at least partially artifactual, and 

stemming from the failure to carefitlly consider the covariation between different 

symptoms found to be associated with maladaptive metacognitive beliefs. 

3.5.3 Theoretical, methodological and clinical implications 

Taken as a whole, the results from this research synthesis offer at best limited 

support to the metacognitive account of hallucinatory experiences proposed by 

Morrison et al. ( 1995). Although the results from the analogue studies included in this 

review support the existence of robust relationships between hallucination-proneness 

and metacognitive beliefs, these studies suffered from methodological limitations 

which might have lead to inflated estimations of these associations. The quantitative 

integration of research fmdings from studies involving the direct comparison between 

hallucinating and comparable non-hallucinating clinical samples suggests that 

metacognitive beliefs are not strongly associated with the presence of hallucinations 

in clinical samples. In addition, the analyses conducted solely on studies which 

controlled for the confounding effect of comorbid symptoms showed that 

metacognitive beliefs are weakly associated with hallucination-proneness. 

Furthermore, the investigations included in this review presented great diversity in the 

magnitude of the effects detected, a finding which could not be simply explained in 

terms of systematic methodological differences between studies. Finally, as all the 

studies included in this research synthesis implemented correlational or cross-

112 



sectional designs, no unequivocal support can be given to any claim of direct causality 

of metacognitive factors on the aetiology of hallucinatory experiences. Indeed, greater 

endorsement of dysfunctional metacognitive beliefs in hallucination-prone individuals 

might conceivably be regarded as a consequence of hallucinatory experiences, rather 

than an aetiological factor. It should also be noted that this meta-analytic investigation 

was focused exclusively on the five metacognitive factors assessed by the MCQ. 

Thus, the conclusions drawn from this research synthesis do not necessarily 

generalize to other metacognitive constructs that might be implicated in hallucination

proneness. 

As the results from this research synthesis do not support the existence of 

specific association between hallucinations and dysfunctional metacognitive beliefs, 

further research might be carried out to investigate whether the metacognitive factors 

assessed by the MCQ might be implicated in psychotic symptoms other than 

ha llucinations. For example, some researchers have suggested that metacognitive 

beliefs may be implicated in the aetiology of thought insertion and delusions of 

control (Linney & Peters, 2007; Morrison, 2001; Morrison et al. , 1995). Similarly, the 

results of a recent non-clinical investigation have suggested that intrusive thoughts 

and dysfunctional metacognitive beliefs are more robustly associated with paranoid 

thinking rather than hallucination-proneness (Varese et al., in press), a finding which 

is consistent with recent evidence indicating that dysfunctional strategies for avoiding 

negative thoughts about the self are involved in both non-clinical and clinical paranoia 

(Bentall, Corcoran, Howard, Blackwood, & Kinderman, 200 l ; Udachina et al. , 2009). 

Additional corroborating evidence is required, and it will undoubtedly be worthwhile 

to further investigate the nature of these apparent symptom-specific associations. 

Alternatively, it is possible that the metacognitive factors of the MCQ might be 
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associated with a wide range of psychological complaints, without necessarily playing 

a specific causal role in the development of any particular symptom. This 

conceptualization is consistent with the findings of studies which suggest that 

dysfunctional metacognitive beliefs might represent a general vulnerability factor to 

the development of emotional and psychological disorders ( e.g. Morrison & Wells, 

2003). 

A methodological implication of these findings concerns the importance of 

controlling for the covariation between symptoms when investigating cognitive 

processes believed to underlie specific psychological complaints. It has been argued 

that a satisfactory account of the processes underlying psychotic symptoms can be 

ach ieved by considering each symptom in iso lation (Bentall, 2003) but th is approach 

requires efforts to avoids confounds stemming from the interrelations between 

different symptoms. This study also points at the importance of carrying out 

systematic quantitative reviews to improve our understanding of the cognitive 

processes believed to underlie specific psychotic symptoms. In the present research 

synthesis, a widely accepted model of hallucinations has been shown to be less secure 

once the available evidence has been evaluated using meta-analytic methods. 

Although several narrative reviews pertaining to alternative models of hallucinatory 

experiences have been published in recent years ( e.g. the source monitoring account 

of auditory verbal hallucinations; Ditman & Kuperberg, 2005; Larni & Woodward, 

2007), these reviews did not attempt to integrate the relevant quantitative findings. It 

is therefore advisable for future reviews to implement meta-analytic methods to 

evaluate the validity and specificity of the mechanisms considered in these models. 

The results of this research synthesis also have important clinical implications. 

The findings from previous studies on the association between metacognitive beliefs 
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and hallucinatory experiences have generally encouraged researchers and clinicians to 

consider potential clinical applications of the metacognitive beliefs model. Previous 

researchers and reviewers argued that if metacognitive beliefs are implicated in the 

genesis of hallucinations, specific cognitive-behavioural intervent ions focusing on the 

modification of dysfimctional metacognitive beliefs, such as metacognitive focused 

cognitive therapy (Wells, 2000) , might prove useful for the treatment of th~se 

symptoms (Aleman & Larni, 2008; Lobban et al. , 2002). As the findings from the 

present review offer little support to the often presumed causa l role of metacognitive 

beliefs in the genesis of hallucinations, it fo llows that such metacognitive 

interventions lack sufficient theoretical justification if the aim is to reduce symptoms. 

However, it is possible that metacognitive beliefs influence not hallucinatory 

experiences per se but the distress associated with them. For example, a recent study 

conducted by Brett et a l. (2009) on both clinical (ARMS and psychotic patients) and 

non-clinical participants found that, although psychotic-like experiences were not 

directly associated with metacognitive beliefs, negative beliefs about thoughts 

predicted the distress consequent on the occurrence of psychotic-like experiences. 

This observation provides a rationale for the application of metacognitive focused 

interventions for the reduction of distress, which (given the existence of large 

numbers of people who cope well with hallucinatory experiences; e.g., van Os et al. , 

2000) may, for some patients, be a more important target for intervention than 

symptoms. 
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Chapter 4 

The relationship between dissociation and auditory verbal hallucinations in the 

flow of daily life of patients with psychosis 

This paper has been published as Varese, F., Udachina, A. , Myin-Germeys, I., Oorschot, M ., 

& Ben tall, R. P. (20 I 1 ). The relationship between dissociation and auditory verbal 

hallucinations in the flow of daily life of patients with psychosis. Psychosis: Psychological, 
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4.1 Abstract 

Background: It has been proposed that dissociation plays a role in the aetiology of 

hallucinatory experiences. The present study examined the relationship between 

reports of auditory hallucinations and dissociative experiences in the daily lives of 

patients with psychosis. The influence of everyday stressors on dissociation and on 

the hypothesised relationship between dissociation and hallucinatory experiences was 

also investigated. Fina lly, this study examined the association between and 

hallucinations other non-dissociative dysfunctional strategies used to suppress 

unpleasant mental events (i.e. experiential avoidance) 

Method: Forty-two patients with a diagnosis of schizophrenia spectrum disorder and 

23 healthy controls were studied using the Experience Sampling Method (ESM), a 6-

day prospective se lf-assessment technique. 

Results: Patients who hallucinated during the assessment period (n = 2 1) reported 

elevated levels of dissociation compared to non-hallucinating patients and healthy 

controls. Within the hallucinating patient group, auditory hallucinations were 

significantly predicted by both dissociation and experiential avoidance, although only 

the effect of dissociation remained significant after controlling for comorbid paranoia. 

Dissociation predicted the occurrence of auditory hallucinations, especially under 

high stress. Hallucinating patients also reported a greater increase in dissociation in 

response to minor daily life stress compared to clinical and non-clinical controls. 

Conclusions: These results further support the link between auditory hallucinations 

and experiences of dissociative detachment, and might inform future investigations 

into the mechanisms underlying this association. Interventions designed to reduce 

dissociation should be studied as potential treatments for auditory hallucinations. 
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4.2 Introduction 

Auditory hallucinations are primarily observed in patients with a diagnosis of 

schizophrenia spectrum disorder (i.e. schizophrenia, schizoaffective disorder, 

delusional disorder, psychotic disorder not otherwise specified) but a lso in other 

diagnostic groups, including bipolar disorder and unipolar depression (Bae~hge, et al. , 

2005; Hammersley, et al., 2003), post-traumatic stress disorder (PTSD; Anketell, et 

al., 20 IO; Hamner, et al., 2000), obsessive compulsive disorder (Fontenelle, et a l. , 

2008) and dissociative disorders (Dorahy, et al. , 2009; Honig, et al. , 1998). 

Hallucinations similar to those observed in psychiatric samples are also reported by 

individuals with no history of mental illness (e.g. Andrew, Gray, & Snowden, 2008; 

Honig, et al., 1998; Lawrence, Jones, & Cooper, 20 IO; Thornton, Varese, Jackson, & 

Linden, submitted) and epidemio logica l and large community-based studies have 

confirmed that they are experienced by a sizable minority of individuals in the general 

population who do not meet diagnostic criteria for psychotic disorders (e.g. Johns, 

Nazroo, Bebbington, & Ku ipers, 2002; van Os, Linscott, Myin-Germeys, Delespaul, 

& Krabbendam, 2009). 

Recent research has witnessed a growing interest in the potentia l contribution 

of dissociative processes to psychosis proneness in general (Allen & Coyne, 1995; 

Moskowitz, Read, Farrelly, Rudegeair, & Wil liams, 2009), and aud itory 

hallucinations in particular (Moskowitz & Carstens, 2007). Different 

conceptualizations of the construct of dissociation have been used to describe a 

variety of clinical and non-clinical psycho logical phenomena (Brown, 2002, 2006; 

Holmes, et al., 2005). Bernstein and Putnam (1986) defined dissociation as the " lack 

of normal integration of thoughts, fee lings and experiences into the stream of 
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consciousness and memory" (p. 727). A widely accepted unitary conceptualization of 

dissociation assumes that dissociative experiences lie on a continuum ranging from 

the relatively benign forms of absorption and psychological/attentional disengagement 

frequently observed in non-clinical populations (Glicksohn & Barrett, 2003; Mayer & 

Farmer, 2003) to the more disabling experiences of depersonalisation and 

derealisation, identity alteration and dissociative amnesia observed in the severe 

dissociative disorders (Waller, Putman, & Carlson, 1996). 

The existence of a specific connection between dissociation and hallucinatory 

experiences is supported by the findings of several cross-sectional studies. 

Dissociative experiences have been found to be strongly associated with self-report 

measures of hallucination-proneness in non-clinical samples (G licksohn & Barrett, 

2003; Morrison & Petersen, 2003; Varese, Barkus, & Bentall, 20 10). Similarly, 

dissociation has been found to be related to hallucination-proneness and delusional 

ideation in survivors of sexual abuse (Kilcommons, Morrison, Knight, & Lobban, 

2008). Furthermore, in a clinical study carried out by Perona-Garcelan et al. (2008), 

hallucinating psychotic patients scored higher on measures of trait dissociation than 

psychotic patients with no history of hallucinatory experiences. These results have 

recently been replicated in a sample of hallucinating and non-hallucinating PTSD 

patients (Anketell, et al., 2010). Several studies also suggest that dissociation might be 

specifically related to hallucinatory experiences rather than other psychotic 

symptoms. Altman, Collins and Mundy (1997) found that dissociation significantly 

predicted auditory hallucinations in non-psychotic adolescents after controlling for 

depressive and schizotypal symptomatology. Conversely, no association was observed 

between dissociation and delusional symptoms. In a longitudinal study of a group of 

adolescents experiencing auditory hallucinations (Escher, et al. , 2004; Escher, 
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Romme, Buiks, Delespaul, & Van Os, 2002a, 2002b), dissociation was significantly 

associated with hallucinations persistence over a 3-year follow-up period. In contrast, 

dissociation was not associated with development of delusional ideation. Kilcommons 

and Morrison (2005) found that dissociation was related to severity of hallucinations 

but not delusions in patients diagnosed with schizophrenia spectrum disorders. 

Finally, Perona-Garcelan et al. (2010) found that psychotic patients with frequent 

dissociative experiences scored higher on hallucinations severity than patients who 

rarely experienced dissociative states. However, these two groups did not differ 

significantly from each other in terms of severity of delusions. 

Despite these consistent findings, the available evidence relies exclusively on 

trait measures which require respondents to estimate the frequency of certain 

experiences and symptoms attributable to dissociation (such as the Dissociative 

Experiences Scale; Bernstein & Putnam, 1986; Carlson & Putnam, 1993). From this 

perspective, these results are only indicative that hallucination-prone individuals are 

also predisposed to dissociate, and therefore offer only indirect support for a causal 

relationship between dissociative states and ha!Jucinations. Furthermore, these 

retrospective measures are vulnerable to memory distortions which might threaten the 

validity of the findings. To overcome these limitations, the present study examined 

the relationship between dissociative states and auditory hallucinations in a sample of 

psychotic patients using the Experience Sampling Method (ESM), a momentary self

assessment technique developed to investigate mental states and behaviours in the 

course of daily life (Csikszentmihalyi & Larson, 1987; Delespaul, 1995; Myin

Germeys, et al., 2009). In the ESM each participant is provided with a s ignalling 

device ( e.g. an electronic wristwatch) programmed to prompt participants to fill in 

short self-report measures assessing different aspects of behavioural, emotional and 
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cognitive experience (e.g. current activity; positive and negative affect; current 

symptoms; stress etc). The ESM has been previously employed in psychotic samples, 

and it has been shown to be a valid, reliable and feasible method of investigating 

psychotic experiences (for reviews, see Delespaul, 1995; Myin-Germeys, et al. , 2009; 

Myin-Germeys, et al., 2003; Oorschot, Kwapil, Delespaul, & Myin-Germeys, 2009). 

The ESM was used to test whether daily-life reports of auditory hallucinations 

are significantly predicted by increased dissociation. As previous research suggests 

that the investigation of the predictors of hallucinatory experiences might be 

confounded by the comorbid symptoms (Pickering, Simpson, & Bentall, 2008; 

Varese, et al., 2010), this study also examined the specificity of this relationship by 

testing whether dissoc iation survived as a significant predictor of auditory 

hallucinations after controlling for concurrent paranoid ideation. In addition, as recent 

research findings suggest that dissociative states might be triggered by minor daily 

life stressors (Stiglmayr, et al., 2008) and that stress can influence fluctuations in 

psychotic symptoms (Myin-Germeys, Delespaul, & van Os, 2005), this study also 

examined the interplay between stress and dissociative tendencies on the likelihood to 

experience auditory hallucinations. 

A corollary objective of this study was to examine the association between 

auditory hallucinations and non-dissociative maladaptive strategies used to control 

unpleasant mental events. Specifically, this study examined the relationship between 

auditory hallucinations and experiential avo idance, a psychological construct defined 

as intolerance toward negatively evaluated mental experiences and associated 

deliberate attempts to suppress them (Hayes, et al., 2004). Recent cognitive models 

have proposed that hallucinations might be linked to dysfunctional beliefs about the 

importance of thought control (Jones & Fernyhough, 2006; Morrison, 2001 ; 
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Morrison, Haddock, & Tarrier, 1995). Although this relationship has received some 

apparent support from cross-sectional studies (Aleman & Larni, 2008; Varese & 

Bentall, 2011 ), recent research findings suggest that it might be artifactual, arising 

from the failure to control the covariation between hallucinations and other 

psychopathological symptoms (Thornton, et al., submitted; Varese, et al., 2010; 

Varese & Bentall, 2011 ). In the only study to date which included the necessary 

control for the covariation between hallucination-proneness and comorbid symptoms, 

Varese et al. (2010) found that hallucination-proneness was significantly predicted by 

measures of dissociation-like experiences, but not by measures assessing negative 

appraisal of thoughts or deliberate strategies for monitoring and controlling thoughts. 

Conversely, these variables were strongly related to paranoia, a finding which is 

congruent with theoretical accounts which have linked paranoia to avoidance of 

negative thoughts about the self (Bentall, Corcoran, Howard, Blackwood, & 

Kinderman, 200 I ; U dachina, et al., 2009). We therefore tested the hypothesis that, 

after controlling for the effect of concurrent paranoia, auditory hallucinations would 

be related to dissociation but not experiential avoidance. 

4.3 Method 

Participants 

Fifty-four patients with diagnoses in the schizophrenia spectrum 

(schizophrenia, schizoaffective, or delusional disorder) were recruited from inpatients 

and outpatients facilities in North Wales (UK). In addition, 23 healthy participants 

with no history of mental health difficulties or auditory and visual hallucinations were 

recruited through the Bangor University Community Research Panel. Of the 77 
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Table 4.1 

Clinical and sociodemegraphic characteristics of the sample 

Hallucinating No11-l1allucirm1ing Controls F/ ;,:2 Pairwise contrasts 

(n =21) (n = 2 1) (n = 23) 

Age 40.09 ( 13.56) 40.14 (12.36) 37.78 (15.21) F (2. 62) = 0.2 1 all ns 

Q uick Test score 42.95 (4.48) 44.95 (3.63) 46.83 (2.87) F (2. 59) = 5.77 • C > H 

Years of education 12.1 9 (2.34) 12.95 (1.86) 15.04 (2.36) F (2, 62) = 9.98 • •• C > 1-1, NH 

Gender I 3 males 11 males 14 males ;,:2(2) = 0,94 all ns 

Employmcnl 17 unemployed 16 unemployed 3 unemployed ;,:2(2) = 25.92 ••• H, NH > C 

Diagnosis Schizophrenia = 20 Schizophrenia = 14 na x2(2) = 5.63 na 
Scl1izoaffcctive = I Schizoaffcclivc = 6 

Delusional = I 

Nott'. • /J < .05: •• p <.01: • •• p < .00 I: ns = non-signific;mt: na = not applicable: 1-1 = Hallucinating patients; NH = Non-hallucinating paticn1s: 

C= Con1rols: Pairwise contrasts were carricll oul using Bonlcrroni correction where aJ>prnprimc. 

participants approached , 12 were unable to comply with the research protocol (i.e . 

they completed < 20 valid ESM reports and were excluded from the analyses). For the 

purpose of the analyses, patients were divided in two subgroups according to the ir 

ESM auditory hallucinations scores. The ha lluc inating patients group (n = 21 ) 

comprised participants who reported auditory hallucinations on at least one occasion 

over the s ix-day assessment period. The non-hallucinating patients group (n = 2 1) 

reported no hallucinations througho ut the 6-day assessment period. Clinical and 

sociodemographic characteristics of the fina l sample are shown in Table 4. 1. 

Between-group differences on the clinical and demographic variables were 

tested using analysis o f variance (ANOVA) and Pearson's x2 test. No significant 

differences were observed for age and gender. Partic ipants in both patient groups 

were more like ly to be unemployed and spent significantly fewer years in education 

compared to healthy controls. In addition, hallucinating patients scored significantly 

lo wer on verbal inte lligence compared to healthy controls, whereas the remaining 

contrasts did not reach statistica l significance (all p > .28). N ineteen o ut of 21 
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participants in both the hallucinating and non-hallucinating groups were taking 

antipsychotic medication at the time of testing. 

Measures 

The Positive and Negative Syndrome Scales (PANSS) 

The P ANSS (Kay, Fiszbein, & Opler, 1987) was used to assess par!icipants' 

present mental state. The P ANSS is administered in the fom1 of a semi-structured 

clinical interview, and it provides three subscales assessing the presence and severity 

of positive and negative psychotic symptoms as well as general symptoms of 

psychopathology in the week preceding the interview. Each symptom included in the 

three subscales is scored on a scale ranging from I (symptom absent) to 7 ( extreme 

symptom severity). The three PANSS subscales have good reliability and validity 

(Kay, Opler, & Lindenmayer, 1988). 

The Quick Test 

The Quick Test (Ammons & Ammons, 1962) was included as a measure of 

premorbid verbal intelligence. Participants are required to associate a list of 50 words 

of increasing difficulty to four different line drawings. The test's score is then 

calculated from the number of correct word-drawing associations before six 

consecutive incorrect responses. 

ESM materials and measures 

Participants were provided with an electronic wristwatch programmed to emit 

a signal (beep) ten times per day for six consecutive days at quasi-random intervals 

between 7 .30am and 10.30pm. They also received six pocket-sized booklets, each one 
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comprising ten ESM assessment forms. After each beep, participants were instructed 

to complete an ESM assessment form and to record the time at which they completed 

filling in the entry. The ESM assessment forms comprised several items assessing 

current psychotic symptoms (paranoia and auditory hallucinations), stress, 

dissociation and experiential avoidance. All items were rated on 7-point Likert scales 

( l = not at all; 7 = very much). 

Audito,y hallucinations. Presence and intensity of auditory hallucinations (AH 

intensity) were assessed using the item "Right now I hear voices that other people 

can't hear". Similar items have been previous ly used in previous ESM studies with 

psychiatric samples (e.g. Delespaul, DeVries, & Van Os, 2002). 

Paranoia was defined as the mean score of three items assessing 

suspiciousness and paranoid ideation: "Right now I worry that others are plotting 

against me", "Right now I feel that I can trust no-one", "Right now I believe that 

some people want to hurt me deliberately" (Cronbach's a = .94). Principal component 

analys is (PCA) on the raw within-subjects scores revealed one factor with eigenvalue 

greater than I, explaining 90% of the scores variability. 

Stress was defined as the mean score of three items assessing activity-related 

stress ("I'd rather be doing something else ', 'This activity is difficult ', and ' I like this 

activity' [reverse scored]) and three items assessing social stress ("I like this 

company" [reverse scored], "Right now, I'd prefer to be alone," "I'm enjoying 

myself' [reverse scored]). PCA uncovered one factor with eigenvalue > I accounting 

for 58% of the total variance. The internal consistency of the scale was adequate 

(Cronbach' s a = .79). 

Experiential avoidance was defined as the mean score of three items reflecting 

intolerance towards unpleasant mental events: "Since the last beep my emotions have 
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got in the way of things which I wanted to do", "Since the last beep I 've tried to block 

negative thoughts out of my mind", "Since the last beep I've tried to avoid painful 

memories" (Cronbach's a= .89). These items have been previously used by Udachina 

et al. (2009) to assess experiential avoidance in the context of non-clinical paranoia. 

PCA indentified one factor with eigenvalue> 1, explaining 91 % of the scores 

variability. 

Dissociation was defined as the mean score of three items assessing 

detachment from ongoing experience derived from the acting-with-awareness 

subscale of the Five Factors M indfulness Questionnaire (Baer, Smith, Hopkins, 

Krietmeyer, & Toney, 2006): "Since the last beep I've found it difficult to focus on 

what was happening around me", "Since the last beep I 've been easily distracted", 

"Since the last beep I've found myself doing things without paying attention" 

(Cronbach's a = .92). PCA indentified one factor with eigenvalue > I , explaining 

88% of the underling variability. The validity of our ESM dissociation measure was 

examined by administering a widely used self-report questionnaire of trait 

dissociation, the Dissociative Experiences Scale (DES; Bernstein & Putnam, 1986), to 

a subsample of34 participants (9 healthy controls and 25 patients). ESM dissociation 

scores (averaged across participants) were significantly related to trait dissociation, rs 

= .51 , p = .002. This effect corresponds to a large association according to 

conventiona l criteria to evaluate the magnitude of correlational effect sizes (Cohen, 

1988; L ipsey & Wilson, 200 I). 

Procedure 

Participants met the researchers twice, with an interval of six to ten days. 

During the first meeting, the researchers administered the Quick Test and explained 
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the ESM procedure to the participants. Each participant received one ESM wristwatch 

and s ix ESM diaries. Participants were asked to wear the wristwatch constantly during 

the 6-day study period, but were instructed to take it off before going to sleep to avoid 

any alteration of their sleeping habits. In addition, each participant was required to 

complete a practice ESM assessment form to make sure they were able to understand 

the format and content of the ESM items. Participants were instructed to complete 

each ESM assessment form immediately after the beep to minimise bias stemming 

from retrospective reporting. Participants were also instructed to record the time at 

which they finished filling in each diary entry. At the second meeting participants 

returned the ESM diaries and wristwatch to the researchers, and underwent the 

PANSS. 

Statistical analysis 

Based on the indicated times in which participants completed each diary 

entry, all reports completed more than 15min after the wristwatch had beeped were 

excluded from the analysis as the reports completed outside this time interval are less 

reliable and valid (Delespaul, 1995; Palmier-Claus, et al., in press). The ESM data 

were analysed using multilevel linear regression modelling. Multilevel regression 

models are an extension of the more common uni level linear regression methods, and 

are ideally suited for the analysis of hierarchically organized or clustered datasets 

(Hox, 20 IO; Schwartz & Stone, 1998; Tabachnick & Fidell, 2007). ESM data present 

a hierarchical structure in which longitudinal observations (beeps) are clustered within 

participants. This may lead to violations of the assumption of independence of 

observations, as repeated observations from the same participants are likely to 

correlate more strongly with each other than with observations from other 
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participants. Multilevel regression models adequately control for this (Hox, 2010). All 

analyses were carried out using the STAT A 9.1. Multilevel regression models with 

continuous outcomes were estimated using the STAT A XTREG module, whilst 

multilevel models with binary outcomes were estimated using the STA TA XTGEE 

module. Effect s izes are reported as standardised regression coefficients (~) for 

multilevel models with continuous outcomes, and as odds-ratios (OR) for multilevel 

models with binary outcomes. 

Multilevel regression models were estimated to investigate between-group 

differences on ESM measures of dissociation, experiential avoidance and paranoia. 

Multilevel regression analyses were a lso employed to: (i) estimate the association 

between experiential avoidance and dissociation; (ii) test whether dissociation and 

avoidance predicted auditory hallucinations when controlling for the confounding 

effect of concurrent paranoia; and (iii) investigate the impact of current stress on 

dissociation and on the relationship between dissociation and auditory hallucinations. 

All analyses involving auditory hallucinations data were carried out within the 

hallucinating patients sample. 

4.4 Results 

4.4.1 Descriptives and between-group differences on the PANSS 

A preliminary inspection of the distribution of hallucination intensity scores 

within the patients group revealed that this variable was highly skewed. 

Hallucinations intensity scores were therefore dichotomised to define the variable 

"presence of auditory hallucinations" ( l = hallucination present - i.e. hallucination 

intensity 2'.: 2; 0 = hallucination absent - i.e. hallucination intensity < 2) to be used in 
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subsequent analyses. Within the hallucinating patients group, auditory hallucinations 

were reported in 618 out of955 beeps (64.7%). The total numbers of beeps in which 

hallucinations were reported varied substantially across participants. Nine participants 

hallucinated at each reported beep, whilst the rest hallucinated between 2.40% and 

82.05% of occasions. 

Descriptive statistics for the PANSS subscales and ESM measures are 

summarised in Table 4.2. Separate ANOV As were carried out to test for between

group differences on the three P ANSS subscales. The results revealed that both 

patients groups scored significantly higher than healthy controls on all the PANSS 

subscales. In addition, hallucinating patients scored significantly higher than non

hallucinating patients on positive symptoms, whereas the contrast for the negative 

symptoms and the general psychopathology subscales did not reach statistical 

significance. To determine whether this result might be accounted for by differences 

on hallucinations scores, a second analysis on the positive symptoms scale was 

carried out after excluding the hallucinatory behaviour item of the P ANSS. The 

difference between hallucinating and non-hallucinating patients remained statistically 

significant. 

4.4.2 Between-group differences on the ESM measures 

To investigate whether groups differed in paranoid ideation, a multilevel linear 

regression analysis was carried out with paranoia as the dependent variable and group 

as the independent variable. The hallucinating patients reported higher paranoia 

scores compared to non-hallucinating patients (x2(1) = 36. 93, p < .001) and healthy 

controls(~= 1.56, SE= 0.21 , p < .001 95% Cl [1.16, 1.96) ), whilst the difference 
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between non-hallucinating patients and controls was non-significant W = 0.29, SE = 

0.20, p > .05 95% CJ [-0.11 , 0.68] ). 

Table 4.2 

Means, s tandard deviations and between-group d!ff'erences on PANSS scores and ESM 
measures 

Hallucinating Non-hallucina ting Controls F /r..2 Pairwise contrasts 

(n =2 1) (n = 21) (n = 23) 

Positive symptoms 19.20 (4.98) 12.35 (3.27) 7.4 I (0.85) F (2. 59) = 62.62 *** l-l > NI-I. C; 
Nl-l > C 

Negative symptoms 15. 10 (5.43) 11.95 (4.96) 7.32 (0.48) F (2. 59) = 18.48 *** 1-1, NH > C 

General psychopathology 33.25 (8.33) 29.40 (9. I 0) 17.77 (1.87) F (2, 59) = 27.40 *** H. NH > C 

Positive symptoms 14.90 ( 4.4 7) 10.85 (2.66) 6.4 1 (0.85) F (2. 59) = 42.19 *** H > NH,C; 
(without hallucinations) NH > C 

ESM Paranoia 4. 12 (2. 12) 1.62 (1. 13) 1.06 (0. 11 ) x2(2) = 63.92 *** H > NH, C 

ESM Stress 3.22 (0.86) 2.64 (0.58) 2.46 (0.55) x2(2) = 16.25 • •• H > NH, C 

ESM Dissociation 3.59 (1.41 ) 2.00 (1. 14) 1.72 (0.98) x2(2) = 3 1.85 ••• H > NH, C 

ESM Avoidance 3.69 (1.59) 2.24 ( 1.32) 1.35 (0.60) x2(2J = 41.59 *** H > NH. C; 
NH > C 

No1e . * p < .05; • • p <.OJ: *** p < .00 1; H = Halluc inating patients: NH = Non-hallucinating patients; C= Controls: Pairwise 
contrasts were carried out using Bonferroni correction where appropriate; Means and SDs for the ESM measures were obtain by 

averaging momentary ratings across participants 

A similar model was estimated using dissociation scores as the dependent 

variable and group as the independent variable. The hallucinating patients reported 

higher levels of dissociation compared to both non-hallucinating patients (x2< 1) = 

19.41 , p < .00 l ) and healthy controls (p = 1.14, SE= 0.22, p < .001 95% CI [0.72, 

1.57]). The difference between non-hallucinating patients and controls was non

significant (P = 0.17, SE = 0.2 1,p > .05 95% CI [-0.24, 0.59]). When similar analyses 

were performed with experiential avoidance scores as the dependent variable, the 

results showed that hallucinating patients scored higher on experiential avoidance 

than both non-hallucinating patients (x\l) = 15.13, p < .001) and controls (P = 1.38, 

SE= 0.21 , p < .001 95% CI [0.96, 1.80]). Non-hallucinating patients had higher 
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experiential avoidance scores than healthy controls (P = 0.52, SE = 0.21 , p < .05 95% 

CI [0.11 , 0.94]). 

4.4.3 Experiential avoidance, dissociation and the onset of auditory hallucinations 

To investigate the association between experiential avoidance and 

dissociation, a multilevel regression analysis was carried out using experiential 

avoidance as the dependent variable and dissociation as the independent variable. 

Experiential avoidance was positively associated with dissociative experiences (P = 

0.41 , SE = .01 , p < .00 I , 95% CI [0.38, 0.43]). 

To test whether dissociation predicted auditory hallucinations, a multilevel 

linear regression model was estimated with the presence of auditory hallucinations as 

the dependent variable and dissociation scores as the independent variable. The model 

was later corrected for the potential confounding effect of concurrent paranoia. The 

results revealed that the presence of auditory hallucinations was predicted by greater 

dissociation (OR = 1.20, SE = 0.08, p < .01 , 95% CI [1.05, 1.36]). This effect 

remained significant after controlling for concurrent paranoia (OR = 1.17, SE = 0.08, 

p < .05, 95% CI [1.02, 1.35]). The presence of auditory hallucinations was also 

associated with greater paranoia (OR = 1.24, SE = 0.13, p < .05, 95% CI [ 1.01 , 1.51 ]). 

A separate multilevel regression model was estimated with presence of 

auditory hallucinations as the dependent variable and experiential avoidance as the 

independent variable. As above, paranoia was subsequently included in the model. 

The results of the analysis indicated that experiential avoidance significantly predicted 

auditory hallucinations (OR = 1.20, SE = 0.09, p < .05, 95% CI [1.04, I .40]) but this 

effect was no longer significant after controlling for the confounding effect of 

paranoia (OR = 1.16, SE = 0.10, p > .05, 95% CI [0.98, 1.36]). As in the previous 
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model, the effect of paranoia was statistically significant (OR = 1.23, SE= 0.13, p < 

.05, 95% CI [ 1.01, 1.52]). 

4.4.4 The relationship between hallucinations, dissociation and stress 

A multilevel regression analysis conducted on the total sample with 

dissociation as the dependent variable and current stress as the independent variable 

revealed that dissociation was significantly predicted by stress (P = .14, SE = .01 , p < 

.00 I , 95% CI [.12, .1 7]). To investigate whether this association varied across groups, 

an additiona l model was estimated with the interaction between current stress and the 

categorical predictor group as the independent variable. The group x stress interaction 

was statistically significant (x2(2) = 30.28, p < .001). Follow-up comparisons 

indicated that the relationship between dissociation and stress was stronger in the 

hallucinating patients (P = .23, SE = .03, p < .001 , 95% CI [.18, .28]) relative to the 

non-hallucinating (x\l) = 7.42, p < .01 ; p = . I 5, SE = .02, p < .001 , 95% CI [.10, 

.1 9]) and healthy control groups (x\l) =30.23,p < .001; p = .07, SE = .01 , p < .001 , 

95% CI [.04, .1 0]). The comparison between non-hallucinating patients and healthy 

controls was also significant (x\2) = 30.28, p < .001 ). 

To investigate the impact of stress on the relationship between dissociation 

and hallucinations, an analysis was performed with presence of hallucinations as the 

dependent variable and the interaction between dissociation and current stress scores 

as the independent variable. The interaction between dissociation and stress was 

significant (OR = 1.10, SE = 0.04, p < .05, 95% CI [1.02, 1 .17]). To clarify this 

finding, the previous analysis was stratified by dividing current stress scores into 

tertiles to obtain three levels of stress: low, moderate and high. The results revealed 

that the relationship between dissociation and hallucinations was stronger for high 
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stress (OR = 1.52, SE= 0.25, p < .01 , 95% CI [ 1.11, 2.1 0]) compared to moderate 

stress (x2(1) = 6.27, p < .05; OR = 0.95, SE = 0.11, p > .05, 95% Cl [O. 75, 1.19]) and 

low stress (x\1) = 4.03,p < .05; OR = 1.34, SE = 0.13,p < .05 , 95% CI [1.11, 1.61]). 

The comparison between moderate and low stress was non-significant (x\I) = 0.25, p 

> .05). 

4.5 Discussion 

Hallucinating patients reported elevated levels of dissociation compared to 

non-hallucinating patients and healthy controls. Dissociation also predicted auditory 

hallucinations after controlling for the confounding effect of paranoia. Conversely, 

although experiential avoidance was significantly related to hallucinations, its 

predictive power was not statistically significant once the effect of paranoia had been 

taken into account. The strength of the relationship between dissociation and 

hallucinatory experiences was also influenced by the severity of current stress. 

Dissociation was more strongly predictive of auditory hallucinations under high stress 

compared to lower stress. In addition, patients with auditory hallucinations were more 

vulnerable to dissociative states in response to stress compared to non-hallucinating 

patients and healthy controls. 

Overall, these results support the hypothesized relationship between auditory 

hallucinations and dissociative tendencies. The momentary assessment framework 

employed in the present study confirmed that the experience of auditory 

hallucinations is directly linked to increased dissociative detachment in the daily life 

of psychotic patients, a finding which corroborates the results of previous 

investigations which linked auditory hallucinations to elevated scores on trait 
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dissociation measures. The results of the present study are also congruous with 

previous findings suggesting that hallucinatory experiences are specifically related to 

dissociative processes rather than dysfunctional attempts to regulate and suppress 

unwanted or unpleasant cognitions (Anketell, et a l. , 2010; Varese, et al. , 2010). The 

observed relationship between dissociation and minor stressful events in daily life is 

also consistent with studies suggesting that subtle fluctuations in dissociative states 

may represent a relatively common response to stress in both clinical and non-clinical 

indiv iduals (Stiglmayr, et al. , 2008). That psychotic patients, and hallucinating 

patients in particular, are more prone to this effect is of considerable theoretical 

interest given previous evidence that psychosis-proneness is linked to heightened 

reactivity to daily life stress (Myin-Germeys, et al., 2003; Myin-Germeys & van Os, 

2007; Myin-Germeys, Van Os, Schwartz, Stone, & Delespaul, 2001), and that stress 

reactivity may in turn lead to intensification of psychotic symptoms (Myin-Germeys, 

et al. , 2005). 

As both trait dissociation and stress sensitivity have been linked to antecedent 

stressful life events, including childhood trauma (Glaser, van Os, Portegijs, & Myin

Germeys, 2006; Lardinois, Lataster, Mengelers, Van Os, & Myin-Germeys, in press; 

Myin-Germeys, et al., 2003; van Ijzendoorn & Schuengel, 1996) future studies should 

investigate the influence of traumatic life events on the effects observed in this study. 

This line of inquiry would help to clarify the apparent relationship observed between 

trauma and hallucinations found in psychiatric patients ( e.g. Hammersley, et a l. , 2003) 

and community samples (e.g.Hammersley, et al. , 2003; Shevlin, Dorahy, & Adamson, 

2007). 

The present findings should be interpreted in the context of several 

methodological limitations. Firstly, the magnitudes of the effects in the different 
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analyses were generally small, although not negligible. Small effect sizes are not 

uncommon in ESM studies, but their cumulative effect may be substantia l (Myin

Germeys, et al. , 2005). Although the ESM measures were assessed longitudinally, the 

ESM analyses remain cross-sectional, limiting inferences about the direction of 

causality. In addition, although this study found that auditory ha llucinations were 

more closely related to dissociative processes than experiential avoidance, this 

difference was not large. Our difficulties in distinguishing between these two effects 

probably stemmed from the comorbidity between auditory hallucinations and 

paranoia in our sample. As our results indicated that hallucinating patients reported 

e levated levels of paranoia, and that in turn heightened paranoia was significantly 

associated with hallucinations at the momentary level, discriminating between the 

specific predictors of hallucinations and paranoia presented a challenge. A related 

limitation of the present study concerns the impossibility to compare directly the 

predictive power of dissociation and experiential avoidance within the same 

multilevel model due to multicollinearity between the two predictors. Future studies 

aiming to investigate these apparent symptom-specific relationships might therefore 

benefit from the recruitment samples that are more diversified in terms of symptoms. 

It would be also interesting to attempt to replicate these findings in hallucinating and 

non-hallucinating patients with pathologies other than disorders in the psychotic

spectrum, or in comparisons between clinical and non-clinical voice-hearers. 

A separate methodological issue pertains to the implementation of ESM items 

adapted from a scale assessing acting-with-awareness rather than other validated 

measures of dissociation. Most trait dissociation questionnaires require the 

retrospective recollection of highly contextualised behaviours which are difficult to 

capture in a momentary framework ( e.g. the experience of driving a car and not 
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remembering what happened during the trip; the experience of finding things amongst 

one's belongings and not remembering having bought them; Bernstain & Putman, 

1986; Mayer & Farmer, 2003). The inclusion of acting-with-awareness items was 

therefore justified by the need to implement a short measure able to capture moment

to-moment variability in dissociative detachment. It should be noted that the content 

of ESM dissociation items used in this study is consistent with the item con_tent of 

widely used measures of peritraumatic dissociation ( e.g. feeling that one is on 

automatic pilot; blanking out/ losing track of what is going on; Marmar, Metzler, & 

Otte, 2004). In addition, the robust association observed between ESM dissociation 

scores and trait dissociation suggests that our scale may be regarded as a valid proxy 

measure of dissociative detachment. Future studies may expand our findings by 

adapting peritraumatic dissociation scales to assess different types of dissociative 

experiences. It has been proposed that dissociation might be regarded as a 

multifaceted rather than a unitary construct (e.g. Brown, 2006; Holmes, et al. , 2005). 

This conceptualization implies that the measurement of different features of 

dissociation is necessary to provide an exhaustive account of the relationship between 

this complex construct and hallucinatory phenomena. Future studies might therefore 

attempt to explore the relationship between auditory hallucinations and other subtypes 

of dissociative experiences found to be associated with hallucinations in previous 

research, such as experiences of depersonalisation and derealisation (Kilcommons & 

Morrison, 2005; Perona-Garcelan, et al. , 2008). 

In conclusion, our results document for the first time the relationship between 

dissociation and auditory hallucinations in the everyday life of psychotic patients. The 

results of this study are consistent with recent attempts to understand auditory 

hallucinations within the context of dissociative processes (Moskowitz & Carstens, 
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2007; Moskowitz et al., 2009), and should encourage further research into the 

mechanisms ( or shared aetiological factors) which might account for the association 

between dissociative tendencies and specific psychotic symptoms. Our findings might 

inform the implementation of therapeutic techniques aimed at promoting a reduction 

of dissociative tendencies in hallucinating patients. One possible approach is the 

Attention Training Technique (Wells, 1990), an intervention developed to encourage 

metacognitive control of attention, which has shown promising results in initial 

studies with hallucinating patients (Valmaggia, Bouman, & Schuurman, 2007; Wells, 

2007). Finally, these results add to the increasing evidence documenting the pervasive 

prevalence of dissociative experiences among patients with diagnoses in the 

schizophrenia spectrum (Schafer, Aderhold, Fryberger & Spitzer, 2008). From a 

clinical perspective, the high prevalence of dissociative symptoms among psychotic 

patients underscores the need of evaluating the impact that these experiences have on 

the patients ' condition, and of offering psychological interventions aimed to target 

these potentially disabling experiences in this clinical population. 
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Chapter 5 

Dissociation mediates the relationship between childhood trauma and 

hallucination-proneness 

This paper has been submitted for publication as Varese, F., Barkus, E., & Bentall 

(submitted). Dissociation mediates the relationship between childhood trauma and 

hallucination-proneness 
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5.1 Abstract 

Background: It has been proposed that the relationship between childhood trauma 

and hallucinations can be explained by dissociative processes. The present study 

examined whether the effect of childhood trauma on hallucination-pronene~s is 

mediated by dissociative tendencies. In addition, the influence of dissociative 

symptoms on a cognitive process believed to underlie hallucinatory experiences (i.e. 

reality discrimination; the capacity to discriminate between internal and external 

cognitive events) was also investigated. 

Method: Patients with schizophrenia spectrum disorders and healthy controls (with 

no history of hallucinations) completed questionnaire measures of hallucination

proneness, dissociative tendencies and childhood trauma, as well as performing an 

auditory signal detection task. 

Results: Compared to both clinical and healthy controls, hallucinating patients 

reported both significantly higher dissociative tendencies and childhood sexual abuse. 

Dissociation positively mediated the effect of childhood trauma on hallucination

proneness. This meditational role was particularly robust for sexual abuse over other 

types of trauma. Signal detection abnormalities were evident in hallucinating patients 

and patients with a history of hallucinations, but were not associated with pathological 

dissociative symptoms. 

Conclusions: These results are consistent with dissociative accounts of the trauma

hallucinations link. Dissociation, however, does not affect reality discrimination. 

Future research should examine whether other cognitive processes associated with 
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both dissociative states and hallucinations (e.g. deficits in cognitive inhibition) may 

explain the relationship between dissociation and hallucinatory experiences. 

164 



5.2 Introduction 

Hallucinatory experiences, especially in the auditory modality, are regarded as 

pathognomonic symptoms of schizophrenia spectrum disorders, although similar 

complaints are also reported by patients with other diagnoses (Aleman & Larni, 2008) 

and non-clinical individuals who do not meet diagnostic criteria for psychiatric 

disorders ( e.g. Andrew, Gray, & Snowden, 2008; Honig et al. , 1998; Johns, Nazroo, 

Bebbington, & Kuipers, 2002; Lawrence, Jones, & Cooper, 20 IO; Thornton, Varese, 

Jackson, & Linden, submitted). From a cognitive perspective, hallucinations are 

believed to arise from the misattribution of internally generated cognitive events ( e.g. 

inner speech) to external sources (Bentall, 1990; Ditman & Kuperberg, 2005; Frith, 

1992; Larni & Woodward, 2007). Ben ta II ( 1990) proposed that hallucinatory 

experiences may be explained by reality discrimination, a metacognitive process used 

to discriminate agency between internal and external perceptions (for reviews, see 

Aleman & Larni, 2008; Ditman & Kuperberg, 2005). According to this account, 

hallucination-prone individuals are impaired in their capacity to discriminate between 

internally and externally generated cognitive events, and present a specific cognitive 

bias towards the misattribution of internal cognitive events to external sources. 

Several studies have employed signal detection theory (SDT) to investigate the 

relationship between reality discrimination and hallucination-proneness. SDT assumes 

that the capacity to discern signals from noise relies on two parameters: perceptual 

sensitivity (i.e. the capacity to detect a signal from background noise) and response 

bias (i.e. the extent to which an individual is more or less likely to report the presence 

of a signal in background noise). Studies which employed auditory SDT tasks have 

generally supported the reality discrimination model of hallucinations by showing that 
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both hallucinating patients and non-clinical hallucination-prone individuals are 

characterised by greater bias towards the detection of signals (and not by perceptual 

sensitivity impairment) when compared to controls (Barkus et al. , in press; Barkus, 

Stirling, Hopkins, Mc Kie, & Lewis, 2007; Bentall & Slade, 1985a; Varese, Barkus, & 

Ben tall, 20 IO; Vercammen, De Haan, & Aleman, 2008). 

Recent research has witnessed a growing interest in the contribution of trauma 

to hallucination-proneness. Large population-based investigations and several cross

sectional studies suggest traumatic events may increase the likelihood of experiencing 

psychotic symptoms (for reviews see Read, Fink, Rudegeair, Felitti, & Whitfield, 

2008; Read, Goodman, Morrison, Ross, & Aderhold, 2004; Read, Van Os, Morrison, 

& Ross, 2005; van Os, Kenis, & Rutten, 20 I 0), and that there might be specific 

associations between different types of adversities and specific psychotic complaints 

(Bentall & Fernyhough, 2008). In this context, the experience of early adversity, 

especially childhood sexual abuse (CSA), has been specifically linked to the 

hallucinations in schizophrenia (Read, Agar, Argyle, & Aderhold, 2003) and bipolar 

disorder patients (Hammersley et al., 2003) as well as in community samples 

(Shelvin, Dorahy, & Adamson, 2007; Whitfield, Dube, Felitti, & Anda, 2005). 

It has been proposed that the relationship between trauma and psychotic 

symptoms could be accounted for by dissociative processes ( e.g. Anketell et al. , 201 O; 

Moskowitz & Corstens, 2007; Moskowitz, Read, Farrelly, Rudegeair, & Williams, 

2009). Dissociation has been defined as the "lack of normal integration of thoughts, 

feelings and experiences into the stream of consciousness and memory" (p. 727 

Bernstein & Putnam, 1986) and represents the core component of DSM-IV diagnosis 

of dissociative disorders. Although dissociative states can be experienced in the 

absence of antecedent trauma (Mayer & Farmer, 2003; Merckelbach & Muris, 2001), 
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research findings suggest that dissociation is a pervasive sequela of traumatic events 

in non-psychotic samples (van ljzendoorn & Schuengel, 1996), and that psychotic 

patients exposed to traumatic life experiences score higher on measures of 

dissociative tendencies compared to patients with no history of trauma (Dorahy et al. , 

2009; Goff, Brotman, Kindlon, Waites, & Amico, 1991; Holowka, King, Saheb, 

Pukall, & Brunet, 2003; Offen, Waller, & Thomas, 2003; Perona-Garcelan et al. , 

2010). 

Although studies have linked dissociative tendencies to psychotic symptoms 

and psychosis-proneness in general (Moskowitz, Barker-Colla, & Ellson, 2005; Pope 

& Kwapil, 2000; Startup, 1999), increasing evidence suggests dissociation is 

specifically related to hallucinations rather than other psychotic symptoms (Altman, 

Collins, & Mundy, 1997; Escher, Romme, Buiks, Delespaul, & Van Os, 2002a, 

2002b; Kilcommons & Morrison, 2005). Several cross-sectional studies have found 

robust associations between dissociative tendencies and hallucinatory experiences in 

psychotic patients (Kilcommons & Morrison, 2005; Perona-Garcelan et al. , 2008; 

Perona-Garcelan, et a l. , 2010), sexual abuse victims (Kilcommons, Morrison, Knight, 

& Lobban, 2008), post-traumatic stress disorder patients (Anketell, et a l. , 2010), non

psychotic adolescents (Altman, et a l. , 1997; Yoshizumi, Murase, Honjo, Kaneko, & 

Murakami, 2004) and adult non-clinical samples (Barkus, Stirling, & Cavill, 201 O; 

G licksohn & Barrett, 2003; Morrison & Petersen, 2003; Varese, et a l. , 2010). In a 

longitudinal study of adolescents experiencing auditory hallucinations (Escher, et al. , 

2002a, 2002b ), dissociation significantly predicted the persistence of hallucinations 

over a 3-year fo llow-up period. Finally, in a recent experience-sampling study, 

increased state dissociation was found to be a significant predictor of auditory 
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hallucinations in the flow of daily life of psychotic patients (Varese, Udachina, Myin

Germeys, Oorschot, & Bentall, 2011 ). 

The accumulating evidence linking childhood trauma, dissociation and 

hallucinations has lead to specu lation the effect of childhood trauma on hallucination

proneness may be mediated by increased dissociative tendencies (Anketell, et a l. , 

201 O; Moskowitz & Corstens, 2007). This hypothesis, however, has not been 

empirically tested to date. Similarly, no published studies have yet investigated the 

interplay between dissociation and the cognitive mechanisms believed to underlie 

hallucinatory experiences. Allen et al. ( 1997) proposed that dissociation might 

represent a vulnerability to experience psychotic symptoms in virtue of its capacity of 

" loosening the moorings in inner and outer reality" (p. 327), therefore making 

individuals vulnerable to psychotic states by impairing reality testing. From this 

perspective, it can be assumed dissociative tendencies could directly interfere with 

discrimination between internally and externally generated events, resu lting in reality 

discrimination difficulties. 

The primary objective of this study was to test whether dissociation mediates 

the relationship between childhood trauma and hallucination-proneness in a sample of 

psychotic patients with diagnoses in the schizophrenia-spectrum. In addition, this 

study examined whether dissociation is related to perturbed reality discrimination by 

comparing patients with and without pathological dissociative symptoms using an 

auditory signal detection task. Corollary analyses (correlational and between-group 

differences analyses) were also carried out to replicate previous findings which linked 

auditory hallucinations to childhood trauma, dissociative symptoms and perturbed 

reality discrimination. 
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5.3 Method 

Participants 

Forty-five patients with diagnoses in the schizophrenia spectrum (i.e. 

diagnoses of schizophrenia, schizoaffective disorder and delusional disorder, as 

confirmed by the referring clinicians or members of the patients' care team~) were 

recru ited from inpatients and outpatients services in North Wales (UK). In addition, 

20 healthy controls with no history of mental health difficulties or hallucinations were 

recruited through the Bangor University Community Research Panel. For the purpose 

of the between-group analyses, patients were divided into three subgroups according 

to their responses to the hallucinations items of the Positive and Negative Syndromes 

Scale (PANSS; Kay, Fiszbein, & Opfer, 1987). The hallucinating patients group (n = 

15) comprised participants with a score 2: 3 on the hallucinatory behaviour item of 

P ANSS (i.e. symptom present). The remitted hallucinators group (n = 14) comprised 

non-hallucinating patients (PANSS hallucinations score = l; i.e. symptom absent) 

who suffered from auditory hallucinations in the past. Finally, the non-hallucinating 

patients group (n = 16) included participants who reported no life-time occurrence of 

hallucinatory experiences. Clinical and sociodemographic characteristics of the 

sample are reported in Table 5 .1. 

Between-group differences on the clinical and demographic variables were 

tested using analysis of variance (ANOVA) and Pearson's x2 test. There were no 

significant between-group differences for age, gender and premorbid IQ (as assessed 

by the Ammons Quick Test; Ammons & Ammons, 1962). Patients spent significantly 

less years in education compared to healthy controls, but there were no differences on 

education between the three clinical groups. Forty patients were taking antipsychotic 
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Table 5. 1: 

Clinical and sociodemographic characteristic of the sample 

Age 

Quick Test 

Educat ion (years) 

Gender 

Diagnosis 

Hallucinating 
Remilled 

Non-hallucinating 
hallucinators 

45.6 ( 12.2) 39.4 ( 13.3) 48.3 (12.2) 

43.1 (4.1) 43.4 (5.0) 43.1 (5.1 ) 

13.6 (3.3) 13.7 (2.7) I 1.9 (2.1) 

Males = 6 Males = 7 Males = 11 

Schizophrenia = 13 Schizophrenia = IO Schizophrenia = I I 
Schizoaffective = 2 Scizoaffcctive = 4 Scizoaffective = 5 

Delusional = I 
N01e. * p < .05; ** p <.01; ••• p < .001; 

Controls F/ x2 

39.5 ( 14.6) F(3, 62) = 1.93 

45.9 (3.3) F(3, 6 1) = 1.79 

16. 1 (3. 1) F (3, 62) = 6.87 *** 

Males = 11 x2(3) = 2.04 

na x2(4) = 3.29 

medication at the time of testing (I 3 ha llucinating patients, 12 remitted hallucinators 

and 15 non-hallucinating patients). 

Measures 

The Positive and Negative Syndrome Scales (PANSS; Kay, et al., 1987) 

An interview schedule comprising the positive and negative subsca les of the 

Structured Clinical Interv iew for the PANSS was used to assess the presence and 

severity of positive and negative psychotic symptoms in the week preceding the 

interview. Each symptom is scored on a scale rang ing from 1 (symptom absent) to 7 

(extreme symptom severity). The PANSS subscales have good reliability and validity 

(Kay, Opler, & Lindenmayer, 1988). 

The revised Launay -Slade Hallucination Scale (LSHS-R; Bentall & Slade, 1985b) 

The LSHS-R is a w idely used self-report measure of hallucination-proneness. 

The 12 items of the scale describe clinical and subclinical forms of auditory and 
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visual hallucinations. Participants are asked to rate the degree to which the content of 

each item applies to themselves on a 5-point Likert scale (1 = "certainly does not 

apply" to 5 = "certainly applies" ). The LSHS-R had excellent internal consistency in 

this sample (a = .91). 

The Child Abuse and Trauma Scale (CATS,· Sanders & Becker-Launsen, 1995) 

The CATS is a self-report measure of the perceived stress and trauma 

experienced during childhood and adolescence. It comprises 38 items describing 

experiences of child sexual abuse, punishment/physical abuse, neglect/negative home 

environment and emotional abuse. Participants are required to estimate how 

frequently they were exposed to the abusive experiences described in each item on a 

5-point Likert scale (0 = Never; 4 = Always). In this study, the CATS presented good 

internal consistency both at the total scale (a= .95) and at the subscales level (as 

ranging between . 73 and .92). 

The Dissociative Experiences Scale (DES,· Bernstein & Putnam, 1986) 

The DES is a self-report measure of dissociative symptoms and experiences. 

Participants are asked to estimate the frequency of 28 dissociative phenomena in their 

daily life using a 100mm visual analogue. Using taxometric analysis, Waller, Putnam 

and Carlson (Waller, Putman, & Carlson, 1996) identified an 8- item subset of the 

DES (known as the Dissociative Experiences Scale - Taxon; DES-T) used to estimate 

the probability that an individual belongs to the pathological dissociation taxon 

(Waller, et al. , 1996; Waller & Ross, I 997). The DES and the DES-Thad good 

internal consistency in this sample (a = .93 and a = .83, respectively). 

The Quick Test (Ammons &Ammons, 1962) 

The Quick Test was included as a measure of premorbid verbal intelligence. 

Participants are required to associate a list of 50 words of increasing difficulty to four 
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different line drawings. The test score is then calculated from the number of correct 

word-drawing associations before six consecutive incorrect responses. 

The audito,y signal detection task 

An auditory SDT task previously employed to investigate the cognitive 

underpinnings of non-clinical hallucination-proneness (Barkus, et al. , in press; 

Barkus, et al. , 2007; Varese, et al., 20 10) was used as a measure of reality 

discrimination. The task consisted of two 8-min blocks, comprising a total of 120 8-s 

epochs. Each epoch contained one 5-s burst of white noise and 3-s of silence. During 

60% of the bursts of white noise, a 1-s androgynous voice was presented after 2-s. A 

third of the time the voice was c learly audible to participants; in the remaining epochs 

the voice was presented at auditory thresholds (auditory thresholds were estimated by 

prior testing using l 0 p ilot participants in the same age range of the experimenta l 

participants, i.e age range 18 - 65). Stimuli were presented through standard stereo 

headphones. After each burst of white noise, participants indicated whether they 

perce ived a voice by pressing mouse buttons labelled "Yes" or "No" using their 

preferred hand. Four measures were obtained: hits (positive responses when the vo ice 

was present), fa lse a larms (positive responses when the voice was absent), misses 

(negative responses when the voice was present), and correct rejections (negative 

responses when the voice was absent). From the relationship between hits and fa lse 

a larms, measures of perceptual sensitivity (d') and response bias (P) were calculated 

using the computational methods described by Barkus et al. (2007). Ad' value of zero 

indicates complete inability to discriminate between signals and background noise, 

whereas higher d ' scores indicate better capacity to detect true signals. Conversely, 

any P score lower than 1 suggests a bias towards the detection of signals when no 

signal is present, whereas scores equal to 1 indicate no response bias. 

172 



Procedure 

Participants were tested individually iu a quiet room in the Bangor University 

School of Psychology, or in other appropriate facilities in inpatient and outpatient 

units in North Wales (UK). After informed consent had been obtained, participants 

underwent the PANSS, completed the Quick Test and were asked to fill in the LSHS

R and the DES. Participants were then asked to read a set of standardised instructions 

and completed the signal detection task. The task was described as a simple hearing 

test. At the completion of the task, participants were asked to fill in the CATS and 

were fully debriefed. 

5.4 Results 

5.4.1 Between-group differences on the PANSS and questionnaire measures and 

correlational analyses 

Prior to mediation analysis, a series of one-way ANOV As was carried out to 

examine between-group differences on the PANSS and questionnaire measures. Post

hoc comparisons were conducted using Tukey's HSD. Correlational analyses were 

also performed to examine the associations between DES, LSHS-R and CATS scores. 

All analyses involving the DES were carried out after excluding the DES 

hallucinations item to avoid any confound stemming from the overlapping content 

with hallucination-proneness. 

Descriptive statistics for the PANSS and questionnaire measures are displayed 

in Table 5.2. The analyses of the PANSS revealed that all patients groups scored 
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Table 5.2: 

Means and SD.for the PANSS, questionnaire measure and SDT task pe,formance 

Halluc inating Remitted Non-hallucinating Controls F t x2 
hallucinators 

Positive sympto ms 18.36 (4.09) I 1.07 (2.76) 12.06 (3.78) 7.30 (0.47) F (3, 61) = 37.58 • • • 

Negative syn'!)tOm, 12.85 (5. 12) 9.71 (4.32) 10.03 (4.96) 7.25 (0.71) F (3. 61) = 7.36 ••• 

Positive sympto ms 14.21 (3.30) 9.86 (2.88) I 1.06 (3.78) 6.30 (0.47) F (3. 61} = 22.79 ••• 
(without hallucinations) 

LSHS-R 47.64 (6.40) 36.64 ( I 0.34) 28.88 (8.67) 21.45 (6.95) F (3. 61) = 30.74 ••• 

DES 42.59 ( I 1.03) 26.06 ( I 0.90) 23.93 (14.93) 14.86 ( 12.28) F (3. 61) = 13.70 ••• 

CATS 63.93 (33.68) 43.92 ( 17.94) 46. 19 (27.65) 23.35 ( I 0.54) F (3. 61) = 8.68 ••• 

Sexual abuse 7.07 (7.15) 1.69 (2.69) 2.93 (4.22) 0.40 (0.75) F (3. 61) = 7.48 ••• 

Punis h,rcnt 8.93 (3.39) 7.54 (3.20) 8.56 (4.50) 5.20 (2.37) F (3. 6 I) = 4.43 • • 

Negative ho me 25.33 (14.68) 19.38 (7.95) 18.00 ( 11 .82) 9.05 (5.33) F (3. 61) = 7.46 ••• 
cnviron1ncnt 

Emotio na l abuse 13.67 (7.84) 9.46 (4.84) 9.50 (7.18) 5.45 (3.05) F (3, 61) = 5.57 •• 

p (Response bias) .19(.38) .1 5 (.38) .56 (.35) .66 (.38) F (3, 57) = 7.58 ••• 

d' (perceptual sens itiv ity) 1.05 (0.45) 1.07 (0.43) 1.40 (0.44) 1.87 (0.56) F (3. 57) = 12.57 ••• 

Note.• p < .05: •• p <.01: *** p < .001: 

significantly higher than controls on positive symptoms (all ps < .01 ). Hallucinating 

patients presented significantly higher scores on the P ANSS positive symptoms scale 

compared to the other patients groups ( all ps < .00 I), whereas the remitted 

hallucinators vs non-hallucinating patients contrast was not significant (p = .80). To 

detem1ine whether this result might be accounted for by differences on hallucinations 

scores, the analysis was also carried out after excluding the hallucinations item of the 

P ANSS. The difference between the hallucinating and the other patient groups 

remained statistically significant (all ps < .05). In terms of negative symptoms, 

hallucinating patients scored significantly higher than participants with no history of 

mental health difficulties (p < .001 ). The comparison between the remitted 

hallucinators and healthy controls was not significant (p = .99), whereas the difference 
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between non-hallucinating patients and healthy controls approached statistical 

significance (p = .07). All pairwise comparisons carried out between the clinical 

groups were not significant, although a trend towards significance was observed for 

the hallucinating patients vs remitted hallucinators contrast (p = .08). 

The results of the hallucination-proneness scores showed that all patient 

groups scored significantly higher than healthy controls (all ps < .05). Amo_ngst the 

clinical groups, hallucinating patients had significantly higher LSHS-R scores than 

the other groups considered (all ps < .01 ). In addition, remitted hallucinators scored 

higher than the non-hallucinating patients (p = .05). The analysis of dissociation 

scores revealed that hallucinating patients had significantly higher DES scores 

compared to both clinical and healthy controls (all ps < .01). No other between-group 

differences reached statistical significance, although a trend was observed for the 

remitted hallucinators vs healthy controls contrast (p = .06). 

The analysis of the childhood trauma measures revealed that both 

hallucinating and non-hallucinating patients scored significantly higher than healthy 

controls on the CATS (p < .001 and p < .05, respectively), whereas the comparison 

between remitted hallucinators and controls only approached statistical significance (p 

= .08). The three patients groups did not differ significantly from each other in terms 

of CATS total scores (all ps > .05). The analyses carried out at the subscale level 

showed that the hallucinating patients scored significantly higher than non-clinical 

controls on all CA TS subscales (all ps < .01). In addition, non-hallucinating patients 

reported significantly higher levels of neglect and physical abuse compared to 

participants with no history of mental health difficulties (all ps < .05), whereas 

patients in the remitted ballucinators group scored higher than controls only on 

measures of neglect/negative home environment (p < .05). The three patients groups 
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did not differ from each other on physical abuse, neglect or emotional abuse (all ps > 

.05). However, hallucinating patients reported significantly more CSA compared to 

both remitted hallucinators (p < .01) and hallucinating patients (p < .05). 

To examine the associations between LSHS-R, DES and CATS scores, two 

separate correlational analyses were conducted on both the aggregated sample of 

participants (i. e. including both psychiatric and non-clinical participants), and 

exclusively on the psychiatric patients sample (see Table 5.3). Hallucination

proneness was significantly associated with dissociation and CA TS total scores in 

both the aggregated and psychiatric sample analyses. In the aggregated sample, 

hallucination-proneness was significantly related to all subscales of the CATS, 

whereas only the associations with CSA and neglect were statistically significant in 

the psychiatric subsample analysis. In the aggregated sample, significant associations 

were also found between dissociation and CATS total scores, CSA, neglect and 

emotional abuse. However, only the relationship with CATS total scores and with 

CSA were significant when the analysis was restricted to psychiatric patients. 

5.4.2 Mediation analyses 

The hypothesised mediating role of dissociation in the relationship between 

childhood trauma and hallucination-proneness was tested using the general approach 

to mediation analysis developed by Imai, Kee le and Tingley (20 I 0) This statistical 

approach provides a unified estimation procedure for mediation effects that can 

accommodate linear and nonlinear relationships, parametric and non-parametric 

models and different types of mediators and outcome variables (i.e. both continuous 

and dichotomous) without the need of individually tailored statistica l models. The 
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Table 5.3: 

Non-parametric correlations (Sperman 's rho) between childhood trauma, dissociation and 

hallucination-proneness measures 

LSHS-R DES 
CATS Sexual Phys ical 

Neglect 
total abuse abuse 

Aggregated sample 

DES .70 *** 

CATS total .58 *** .43 *** 

Sexual abuse .52 *** .35 ** .77 *** 

Physical abuse .35** .24 .71 *** .44 *** 

Neglect .58 *** .41 ** .95 *** .70 *** .55 *** 

Emotional abuse .49 ** * .38 ** .87 *** .48 *** .64 *** .82 *** 

Patient sample 

DES .62 *** 

CATS total .35 * .32* 

Sexual abuse .37 * .3 1 * .72 *** 

Physical abuse .07 .10 .65 *** .32 * 

Neglect .36 * .23 .93 *** .63 *** .45 ** 

Emotional abuse .29 .26 .85 *** .35 * .56 *** .79 *** 

Note.* p < .05; ** p <.01; *** p < .001; 

analysis was carried out using the "mediation" statistical package for R (Imai, Keele, 

Tingley, & Yamamoto, 2010). Point estimates for mediated, direct and total effects 

and their associated 95% Cls were estimated using the nonparametric inference 

algorithm detailed by Imai et al. with 1000 bootstrap resamples. Firstly, mediation 

analysis was employed to test whether the association between CATS and LSHS-R 

scores is mediated by dissociative tendencies. In addition, separate analyses were 

carried out using the four CATS subscales as independent variables to examine 

whether the hypothesised mediating role of dissociation could be ascribed to specific 

experiences of childhood trauma. The analyses were conducted both on the 

aggregated sample, and on the psychiatric patient sample alone. 
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Table 5.4: 

Point estimates with their associated 95% Clsfor the mediated, direct and total effects 

Independent variab le Indirect effect Direct effect Total effect 

Analysis ofthe total sample 
CA TS scores 0.12 [0.06, 0.19] 0.12 [0.02, 0.22] 0.24 [0.13, 0.35] 
Sexual abuse 0.65 [0.24, 1.07] 0.58 [-0.02, 1.12] 1.23 [0.68, 1.76] 
Physical abuse 0.56 [-0.06, 1.21] 0.45 [-0.26, 1.18] 1.00 [0.14, 1.92] 
Neglect 0.26 [0.11 , 0.42] 0.30 [0.09, 0.48] 0.56 [0.32, 0.78] 
Emot ional abuse 0.43 [0.17, 0. 72] 0.36 [-0.05, 0.79] 0. 79 [0.27, 1.32] 

Analysis ofthe patients sample 
CATS scores 0.11 [0.06, 0.17] 0. 15 [0.07, 0.24] 0.26 [0.17, 0.35] 
Sexual abuse 0.57 [0.24, 0.97] 0.77 [0.27, 1.20] 1.33 [0.92, 1.77] 
Physical abuse 0. I 9 [-0.47, 0.86] 0.0 I [-0.80, 0.83] 0.2 1 [-0.83, 1.3 1 J 
Neglect 0.13 [-0.03, 0.28] 0.22 [-0.02, 0.42] 0.35 [0.05, 0.61] 
Emotional abuse 0.24 [-0.02, 0.54] 0.26 [-0.21, 0.73] 0.49 [-0.10, 1.08] 

The results of the aggregated sample analysis (see Table 5.4) indicated that the 

relationship between CATS scores and hallucination-proneness was positively 

mediated by DES scores. Similar findings were obtained when the analysis was 

restricted to the patient sample. When focusing on specific types of trauma, 

dissociation significantly mediated the effect of sexual abuse on hallucination

proneness in both the aggregated and psychiatric sample analyses. In the aggregated 

sample, dissociation also mediated the relationship between neglect/negative home 

environment and hallucination-proneness, as well as the effect of emotional abuse on 

hallucination-proneness, although these effects were not significant when the analyses 

were performed exclusively within the patient sample. 

5.4.3 Between-group differences on the signal detection task 

Prior to examining the SOT data, four participants (two remitted hallucinators 

and two non-hallucinating patients) were dropped from the analysis as they reported 

hearing problems at the time of testing. Two one-way ANO VA were carried out on~ 
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and d' scores in an attempt to replicate previous findings which linked auditory 

hallucinations to perturbed reality discrimination. The hallucinating and the remitted 

hallucinators groups presented significantly lower response bias scores compared to 

non-hallucinating patients and healthy controls (all ps < .05). Conversely, there were 

no significant differences on p scores between hallucinating patients and remitted 

hallucinators (p = .99), and between non-hallucinating patients and healthy controls 

with no history of mental illness (p = .87). The analysis of the perceptual sensitivity 

data indicated that all patients had significantly lower d' scores than controls (all ps < 

.05), but no significant between-group differences were observed for post-hoc 

comparisons between the psychotic patient groups (all ps > .05). 

To investigate whether dissociation is directly related to perturbed reality 

discrimination, we examined the signal detection performance of patients with 

elevated levels of pathological dissociation compared to patients whose level of 

dissociation was non-pathological. The DES-T scores of participants in the patient 

groups were used to estimate their individual Bayesian probability of belonging to the 

pathological dissociation taxon. The analysis was carried out using the Excel 

adaptation of the SAS algorithm developed by Waller and Ross ( 1997) made available 

on the International Society for the Study of Trauma and Dissociation website (Perry, 

2004). Following the cut-off proposed by Waller and Ross, participants with a 

Bayesian probability level > .90 were assigned to the pathological dissociation group 

(n = 14), whereas the remaining participants were assigned to the non-dissociative 

patient control group (n = 31 ). Between-group differences on hallucination-proneness 

and signal detection performance were examined using a series of Mann- Whitney U 

tests. The analysis of the hallucination-proneness data indicated that patients with 

pathological dissociative symptoms scored significantly higher than non-dissociative 
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patients on the LSHS-R (M = 45.86, SD = 8.25 and M = 34.06, SD = 11.05 

respectively; U = 90.00, z = 3.12, p < .01 ). However, the two groups did not differ 

significantly in terms of~ (M = .27, SD = .38 and M = .32, SD = .42 respectively; U = 

167.50, p > .05) and d' scores (M = 1.30, SD = 0.49 and M = 1.09, SD = .57 

respectively; U = 155.00, p > .05). 

5.5 Discussion 

Our results indicate that the relationship between chi ldhood trauma and 

hallucination-proneness was positively mediated by dissociative tendencies. The 

mediational role of dissociation was particularly robust for experiences of sexual 

abuse relative to other types of trauma. Consistent with this, we found that 

hallucinating patients could be c learly distinguished from the other groups in terms of 

dissociation and the frequency of traumatic childhood sexual experiences. The results 

of the SOT task indicated that perturbed reality discrimination was primarily related 

to vulnerability to hallucinations and not dissociation. When patients belonging to the 

pathological dissociation group were compared to the non-dissociative patients, we 

found no significant differences in terms of signal detection performance. Conversely, 

patients in the hallucinating and remitted hallucinators groups had significantly lower 

response bias scores compared to non-hallucinating patients and healthy controls. 

Overall, these findings corroborate recent accounts suggesting that the trauma

hallucinations link might be explained by dissociative processes (Anketell, et al. , 

2010; Moskowitz & Corstens, 2007) and are consistent with epidemiologica l and 

cross-sectional data suggesting an apparent specific association between CSA and 

hallucinations (Hammersley, et al., 2003; Read, et al. , 2003; Read & Argyle, 1999; 
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Shevlin, Dorahy, & Adamson, 2007). However, the mechanism thorough which 

dissociation might promote hallucinations remains to be clarified. Recent evidence 

suggests that weakened cognitive inhibition may represent a prevailing cognitive 

concomitant of dissociation (Dorahy & Green, 2008; Giesbrecht, Lynn, Lilienfeld, & 

Merckelbach, 2008). In some individuals this could be expressed by experiencing 

intrusive thoughts whilst in others it may promote the onset of auditory hall_ucinations. 

Other individual difference variations (possibly reality discrimination deficits) may 

account for the symptom which is expressed after the weakened cognitive inhibition. 

In keeping with this theory, recent empirical evidence has pointed to the importance 

of inhibitory processes in explaining auditory hallucinations as misattributed auditory 

mental representations that intrude into consciousness as a result of intentional 

inhibition deficits (Badcock, Waters, Maybery, & Michie, 2005; Waters, Badcock, 

Maybery, & Michie, 2003; Waters, Badcock, Michie, & Maybery, 2006). Further 

studies are required to detem1ine whether these kinds of processes can explain the 

relationship observed between dissociation and hallucinations in this and previous 

studies. 

With respect to SDT, our findings are consistent with previous patient studies 

(Bentall & Slade, 1985a; Vercammen, et al. , 2008). The finding that reality 

discrimination is related to the hallucinations vulnerability rather than acute 

hallucinatory experiences is consistent with previous observations of impaired SDT 

performance in psychometric high-risk samples (Barkus, Smallman, et al., 201 O; 

Barkus, et al., 2007; Bentall & Slade, 1985a; Varese, et al. , 2010). This contrasts with 

the results from the DES, which showed that elevated dissociation was associated 

with current hallucinations ( even though a trend suggesting higher dissociative 

tendencies in the remitted hallucinators compared to healthy controls was also 
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observed). Hence, the findings might be interpreted in terms of a two-hit model, in 

which impaired reality discrimination (perhaps resulting from neurophysiological 

dysfunctions such as reduced connectivity between the frontal cortex and the auditory 

cortex; Ford & Mathalon, 2005; Ford, Mathalon, Whitfield, Faustman, & Roth, 2002) 

is an enduring vulnerability factor, perhaps predating the onset of psychosis, but 

increased dissociation (possibly representing a sequela of traumatic experiences) 

triggers the actual onset of hallucinatory experiences. 

One finding was unexpected and is perhaps inconsistent with this account. The 

relatively infrequent childhood maltreatment reported by the remitted hallucinators, 

and the lower level of dissociative tendencies observed in this group are apparently 

inconsistent with dissociative accounts of the origin of hallucinatory experiences. 

However, the present study focused exclusively on childhood trauma. Although early 

abuse and maltreatment is frequently regarded as the most prominent developmental 

antecedent of persistent dissoc iative tendencies, empirical evidence suggests that 

transient dissociative phenomena can be triggered by acute adult trauma and stressful 

life events (e.g. Cardena & Spiegel, 1993; C. A. I. Morgan et al. , 2001). Given 

evidence suggesting that auditory hallucinations in the daily life of psychotic patients 

are predicted by increased levels of state dissociation (Varese, et al., 2011 ), future 

studies should consider the potential contribution of transient dissoc iation resulting 

from adult traumatic experiences on the vulnerability to hallucinations. 

Several methodological limitations should be acknowledged. Childhood 

trauma was assessed using retrospective self-report measures. The use of these self 

rated measures in psychotic samples has been criticised because of concerns about 

memory inaccuracies and bias stemming from current symptoms (Bendall, Jackson, 

Hulbert, & McGorry, 2008; Morgan & Fisher, 2007). Although several studies 
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indicate that patients' reports of child abuse have good concurrent validity, 

convergent validity with other assessment methods (i.e. case notes) and adequate test

retest reliability over long periods of time (Darves-Bornoz, Lemperiere, Degiovanni, 

& Gaillard, 1995; Fisher et al. , 2009; Goodman et al., 1999), future studies should 

ideally try to replicate our results using corroborated measures of abuse. The sample 

employed was modest in size, therefore limiting the generalizability and the statistical 

power of the present study. These findings should be therefore interpreted with 

caution, and should be replicated in larger patient samples. Finally, the correlational 

nature of our findings does not allow inferences about causality, and we acknowledge 

that alternative models linking trauma, hallucinations and dissociative tendencies 

might be fitted to these data. For example, it is possible that hallucinations cause 

dissociation. Future studies might resolve these issues by the judicious use of 

longitudinal data. 
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Chapter 6 

Conclusions 
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The four investigations included in the present thesis addressed a number of 

empirical questions relevant to the theoretical understanding of the psychological 

underpinnings of hallucinatory experiences. Each of the sections included in the 

present Chapter will provide an integrative summary of the findings pertaining to the 

three main research topics covered in this doctoral dissertation (i.e. the reality 

discrimination model, the metacognitive beliefs model and the dissociation

hallucination link) in relation to other recent research findings. In addition, directions 

for future research and (when relevant) the clinical implications of the current 

findings will be discussed. 

6.1 Reality discrimination and hallucination-proneness 

The findings of the present thesis provide further corroboration to the reality 

discrimination model of hallucinatory experiences. The results of Chapters 2 and 5 

indicated that hallucination-prone individuals (i.e. hallucinating patients and 

nonclinical participants with high scores on the LSHS-R) could be clearly 

distinguished from non-prone controls (i.e. patients with no history of hallucinations, 

and students not prone to hallucinations) in terms of signal detection performance. In 

both studies, hallucination-proneness was specifically related to greater bias towards 

the detection of signal, but not to perceptual sensitivity deficits, a finding which is 

entirely consistent with previous findings in clinical (Bentall & Slade, 1985) and 

nonclinical samples (Barkus et al., in press; Barkus, Stirling, Hopkins, McKie, & 

Lewis, 2007; Rankin & O'Carroll, 1995). 
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The current findings also suggest that signal detection difficulties might 

represent an enduring vulnerability associated with hallucination-proneness rather 

than other psychological complaints. The analogue study presented in Chapter 2 used 

a factorial design to test whether reality discrimination abnormalities could be 

uniquely attributed to the predisposition to experience hallucinations rather than 

cognitive intrusions, a symptom dimension which frequently covaries with 

hallucination-proneness (Jones & Fernyhough, 2006, 2009; Morrison & Baker, 2000). 

In this study, lower beta scores were specifically associated with hallucination

proneness, but not with intrusive thinking. In addition, the clinical study presented in 

Chapter 5 revea led that signal detection difficulties represent a trait disposition 

towards hallucinatory experiences rather than a correlate of acute hallucinations. 

Lower response bias scores were in fact observed in both hallucinating patients and 

remitted hallucinators (i.e. patients without current hallucinations who suffered from 

auditory hallucinations in the past) compared to patients with no history of 

hallucinations. These results suggest that reality discrimination difficulties are 

specifically associated to hallucination-proneness in clinical samples (a finding 

perhaps not surprising considering the evidence from studies which a lso documented 

reality discrimination difficulties in non-clinical hallucination-prone individuals), and 

may represent an enduring vulnerability to experience auditory hallucinations. This 

latter finding is at variance with the results of previous verbal self-monitoring studies 

which found that the misattribution of self-generated material in psychosis is more 

related to current symptoms rather than representing a trait vulnerability to auditory 

hallucinations (Johns, Gregg, Allen, & McGuire, 2006). The reasons for these 

discrepant findings are unclear. Even though some reviewers have proposed that 

evidence from both self-monitoring and signal detection studies could reflect common 
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deficits in the misattribution mechanisms which may underlie hallucinatory 

experiences ( e.g. Ditman & Kuperberg, 2005), it is possible that the performance in 

these tasks is influenced by independent mechanisms. Verbal self-monitoring 

accounts of auditory hallucinations (Frith, 1987, 1992) assume that the misattribution 

of internally generated speech primarily reflects disruption of the intention to produce 

verbal output (both external and inner speech), a phenomena that at the 

neurophysiologic level has been described in terms of corollary discharge failures 

(Ford & Mathalon, 2005; Ford, Mathalon, Whitfield, Faustman, & Roth, 2002). 

Hence, the evidence from verbal self-monitoring studies is believed to reflect deficits 

in bottom-up processing (Johns, et al., 2006). Conversely, signal detection theory 

offers a framework in which the origin of hallucinations is conceptualised in terms of 

decis ion-making biases (Bentall, 1990; Bentall & Slade, 1985). The studies that 

employed signal detection tasks may therefore be more informative of the 

contribution of top-down influences in the formation of hallucinatory experiences. 

Further experimental research is required to examine the relationship between these 

bottom-up and top-down factors, as well as determining their relative importance in 

the formation of auditory verbal hallucinations. This issue could be also clarified 

through the systematic examination of the consistency of the available findings of 

self-monitoring and signal detections studies using meta-analytic methods. A meta

analytic synthesis of the experimental studies which examined the association 

between hallucination-proneness and the misattribution of internally generated 

information using source-monitoring, self-monitoring and signal detection tasks is 

currently underway (Evans, Varese, & Bentall, in preparation), and might help to 

clarify this issue. 
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Overall, the findings from the investigations presented in this thesis support 

the notion that signal detection abnormalities may be a prominent underpinning of 

hallucination-proneness. The observation of signal detection abnormalities in non

clinical adults in this and previous investigations (Barkus, et al., 2007; Bentall & 

Slade, 1985; Rankin & O'Carroll, 1995), as well as in adolescents samples (Barkus, et 

al., in press) suggest that perturbed reality discrimination represents an enduring 

vulnerability which may precede the onset of psychotic illness. Nonetheless, further 

research is needed to further explore the specificity of this cognitive bias to the 

formation of hallucinatory experiences. Even though we demonstrated that in a non

clincial sample signal detection difficulties were related to hallucination-proneness 

rather than cognitive intrusions, more research is required to detennine whether 

perturbed reality discrimination can be specifically ascribed to hallucinations rather 

than other positive symptoms of psychosis, in particular delusions. As shown by the 

two clinical studies included in this thesis, the discrimination between the specific 

predictors of these two symptoms may be constrained by the large comorbidity 

between hallucinations and delusions observed in clinical samples. In the studies 

reported in Chapters 4 and 5, hallucinating patients reported significantly more 

positive symptoms than non-hallucinating patients. Similarly, momentary reports of 

auditory hallucinations have been linked to increased delusional ideation in both the 

present and other ESM studies (Oorschot et al. , submitted). Future studies might 

therefore benefit from the recruitment of hallucinating and non-hallucinating groups 

diversified in terms of delusional symptoms, so that factorial designs could be 

employed to examine the symptom-specific associations of signal detection 

difficulties. In a similar way, the recruitment of non-clinical voice hearers (i.e. 

individuals not meeting diagnostic criteria for psychiatric disorder who nonetheless 
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experience hallucinations which are topographically and phenomenologically similar 

to those experienced by patients; e.g. Honig et al., 1998; Thornton, Varese, Jackson & 

Linden, submitted) may help to substantiate the specificity of this cognitive bias to 

hallucinatory experiences. 

6.2 Rethinking the relationship between hallucinations and metacognitiv_e beliefs 

Regarding the often assumed association between hallucination-proneness and 

maladaptive meta-cognitive beliefs, the meta-analytic syntheses included in this 

dissertation found limited support for the associations between maladaptive 

metacognitive beliefs and hallucinations. As discussed in Chapter 3, although 

metacognitive beliefs were strongly related to hallucination-proneness in analogue 

studies, these associations might have been artificially inflated by the failure to 

control for other symptom dimensions which had been linked to elevated MCQ scores 

in previous research. Furthermore, the analyses carried out on clinical studies found 

only modest associations between auditory hallucinations the metacognitive factors of 

the MCQ. Most notably, the effect of several factors of the MCQ was statistically 

negligible, including the effects of negative beliefs about thoughts in general and 

negative beliefs about the uncontrollability and danger of thoughts, which might be 

regarded from a theoretical perspective as the factors most pertinent to the 

metacognitive beliefs account of hallucinations proposed by Morrison et al. (1995). 

A related cluster of findings has helped to clarify the relationship between 

hallucinations and dysfunctional metacognitive beliefs when controlling for symptom 

dimensions that frequently covary with hallucination-proneness in clinical and non

clinical samples. In Chapter 2, the metacognitive factors of the MCQ-30 were mostly 
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unrelated to hallucination-proneness after the effect of co morbid paranoia and 

intrusive thinking had been taken into account. The confounding effect of comorbid 

symptoms was also examined using meta-analytic methods in Chapter 3. The findings 

from the meta-analyses carried out on 14 studies in which it was possible to control 

for a number of covariates (anxiety, depression, intrusive thoughts and psychotic 

symptoms other than hallucinations) indicated that the associations between 

metacognitive beliefs and hallucination-proneness decreased dramatically once the 

effect of comorbid symptoms had been accounted for. When the results from these 

studies were aggregated, the effect of metacognitive beliefs was, at best, of small 

magnitude. In contrast, moderate-to-large associations were estimated in studies for in 

which it was not possible to control for comorbid symptoms. 

Similar findings were also observed in different studies included in this thesis 

which examined the association between hallucinations and other constructs which 

overlap with a number of metacognitive factors of the MCQ, such as experiential 

avoidance (Hayes et al., 2004) and several facets of the Five Factors Mindfulness 

Questionnaire (FFMQ; Baer, Smith, Hopkins, Krietmeyer, & Toney, 2006; Baer et al., 

2008). Specifically, after controlling for paranoid ideation and intrusive thoughts, 

hallucination-proneness was only related to those FFMQ subscales arguably assessing 

dissociative tendencies and self-focus (i.e. acting with awareness and observing), but 

not to measures of negative appraisal and the arbitrary control of thoughts (i.e. the 

non-judgements subscale of the FFMQ). Similarly, the results from the ESM study 

reported in Chapter 4 revealed that experiential avoidance did not predict auditory 

hallucinations after controlling for the effect of concurrent paranoia. 

An additional cluster of findings suggest that intrusive thoughts and 

maladaptive metacognitive beliefs are more robustly associated to paranoia rather 
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than hallucination-proneness, therefore challenging the validity of the cognitive model 

of Morrison et al. (1995). In Chapter 2, we found that anxious-depressive intrusive 

thoughts were more robustly associated to paranoid ideation than hallucination

proneness. In addition, paranoia was significantly predicted by MCQ scores after 

controlling for the effect of cognitive intrusions and hallucination-proneness. These 

results are perhaps not surprising in the light of the growing empirical evidence in 

support of cognitive accounts which link paranoia to dysfunctional strategies for 

avoiding negative thoughts about the self ( e.g. the attributional model of persecutory 

delusions proposed by Ben tall, Corcoran, Howard, Blackwood, & Kinderman, 2001; 

Udachina et al. , 2009; Udachina, Varese, Oorschot, Myin-Germeys, & Bentall, 

submitted). Despite evidence suggesting that metacognitive beliefs might be regarded 

as a non-specific correlate of several psychological complaints (see sections 3.2.5 and 

3.5.1), it will be worthwhile to further explore the nature of these apparent symptom 

specific associations. As indicated by the results of this thesis, future studies will 

benefit from efforts to avoid confounds stemming from the interrelations between 

different symptoms. 

Taken as a whole, the studies of this dissertation offer limited support to the 

cognitive model proposed by Morrison et al. ( 1995), and suggest that maladaptive 

metacognitive beliefs (and similar constructs) might not be causally related to 

hallucinations. These results however, do not undermine the importance that 

metacognitive beliefs may have in individuals with psychotic experiences. A number 

of recent studies have suggested that metacognitive beliefs, although not directly 

involved in the aetiology of hallucinations, could influence the appraisal and 

subsequent psychological distress associated with these experiences. For example, 

Brett et al. (2009), found that MCQ scores (in particular negative beliefs about the 
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importance of controlling thoughts) significantly predicted psychological distress 

resulting from the experience of psychotic-like anomalies. More recently, Thornton, 

Varese, Jackson and Linden (submitted) examined the association between 

metacognitive beliefs, auditory hallucinations and hallucination-related distress in a 

sample of clinical voice hearers (i.e. psychiatric patients with auditory verba l 

hallucinations), nonclinical voice-hearers (i.e. individuals not meeting diagnostic 

criteria for psychiatric illness who nonetheless experience frequent auditory verbal 

hallucinations) and nonclinical participants with no lifetime occurrence of 

hallucinatory experiences. C linical voice-hearers scored significantly higher than both 

non-clinical groups on two metacognitive factors of the MCQ (negative beliefs about 

uncontrollability and danger, and negative beliefs about need for control), whereas no 

significant differences were observed between the two non-clinical groups. Consistent 

with the findings of Brett et al. , regression analyses also indicated that negative 

beliefs about the importance of controlling thoughts significantly predicted 

hallucination-related distress in the two hallucinating groups. 

Given the evidence suggesting an association between metacognitive beliefs 

and hallucination-related distress, metacognitive beliefs shou ld be studied further as 

potential determinant of psychological distress and need for care in hallucination

prone individuals. As discussed in Chapter 4, the findings from earlier studies into the 

apparent relationship between metacognitive beliefs and hallucinations have lead to 

speculation about the possible implementation of cognitive-behavioural interventions 

focusing on the modification of dysfunctional metacognitive beliefs (e.g. Wells, 2000) 

as a potential treatment for these symptoms (Aleman & Larni, 2008; Lobban, 

Haddock, Kinderman, & Wells, 2002). As recent findings offer little support to the 

often presumed causal role of metacognitive beliefs in the genesis of hallucinations, it 
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follows that such metacognitive interventions may not be theoretically justified if the 

aim is to reduce symptoms. The observation that metacognitive beliefs might be 

implicated in the distress resulting from these experiences provides, on the other hand, 

offers a rationale for the application of metacognitive focused interventions for the 

reduction of hallucination-related distress, which may be, for some patients, a more 

important target for intervention than symptom-reduction (Smith et al., 20 I 0). This 

approach is compatible with contemporary conceptualizations of the goals of 

Cognitive Behaviour Therapy for auditory verbal hallucinations (Perez-Alvarez, 

Garcia-Montes, Perona-Garcelan, & Vallina-Fernandez, 2008; Smith, et a l. , 2010; Tai 

& Turkington, 2009), which emphasize the importance of promoting change in the 

patients' relationships with their own thoughts and experiences, rather than focus ing 

exclusively on the reduction of symptom. Metacognitive therapy might be therefore 

integrated with other recently developed techniques aimed at promoting acceptance of 

thoughts and modification of the relationship with voices, such as Acceptance and 

Commitment Therapy and mindfulness-based approaches, which have shown 

promising resu lts in recent studies with hallucinating patients (Chadwick, Hughes, 

Russell, Russell, & Dagnan, 2009; Chadwick, Newman Taylor, & Abba, 2005; 

Gaudiano & Herbert, 2006a, 2006b; Newman Taylor, Harper, & Chadwick, 2009; 

Valmaggia & Morris, 20 I 0). 

6.3 Dissociation and its relationship to hallucinations and hallucination-proneness 

Three separate studies included in this dissertation (Chapters 2, 4 and 5) have 

clarified the association between hallucinations and dissociative tendencies. 
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Consistent with the overarching theme of this dissertation, these studies have 

examined the specificity of this relationship when controlling for the comorbidity 

with symptom dimensions frequently associated with hallucinations. Furthermore, 

they also examined the dissociation-hallucinations link in the context of early 

experiences which could promote hallucinations-proneness, as well as daily life 

factors (i.e. stress) which have been linked to dissociative states and hallucinations in 

previous studies. A final cluster of analyses examined the relationship between 

dissociative experiences and the cognitive underpinning of hallucinatory phenomena, 

in an attempt to uncover the psychological mechanisms that may account for this 

association. 

Regarding the consistency and specificity of the dissociation-hallucination 

link, these studies have found evidence of a strong association between hallucinations 

and dissociative tendencies in both analogue and clinical samples. The robustness of 

this relationship was demonstrated by the findings of the regression analyses reported 

in Chapters 2 and 4, which indicated that dissociation survived as a significant 

predictor of nonclinical hallucination-proneness (i.e. Chapter 2) and of daily-life 

reports of auditory hallucinations (i.e. Chapter 4) even after controlling for the effect 

of comorbid symptoms (paranoid and intrusive thinking; and concurrent paranoid 

beliefs, respectively). There is also evidence that this association might be symptom

specific. In Chapter 2, dissociation was in fact specifically related to hallucination

proneness, but not to paranoia and intrusive thoughts, once the covariation between 

these symptom dimensions had been accounted for. Hence, this finding suggest that 

dissociative tendencies might be more robustly associated with hallucinations rather 

than other psychotic symptoms, a finding consistent with previous clinical and non-
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clinical studies (e.g. Altman, Collins, & Mundy, I 997; Escher, Romme, Buiks, 

Delespaul, & Van Os, 2002a, 2002b; Perona-Garcelan et al., 2010). 

Consistent with recent attempts to explain the trauma-hallucinations link in 

terms of dissociative processes (Moskowitz & Carstens, 2007; Moskowitz, Read, 

Farrelly, Rudegeair, & Williams, 2009), the findings outlined in Chapter 5 suggest 

that dissociation positively mediates the relationship between childhood tra_uma and 

hallucination-proneness, an effect that is particularly robust for experiences of child 

sexual abuse relative to other types of childhood adversity. Furthermore, Chapter 4 

has provided evidence suggesting that the impact of dissociative states on 

hallucinations-vulnerability is influenced by concurrent stress. These findings 

indicated that hallucinating patients may be particularly prone to experience 

dissociative states in response to daily-life stressors, and that in turn dissociation is 

more predictive of auditory hallucinations under high stress compared to lower stress. 

In terms of underlying mechanisms, the current findings offer little support 

for a direct association between reality discrimination and dissociative tendencies. 

Despite initial findings suggesting an apparent relationship between perturbed reality 

discrimination and dissociation-like experiences in non-clinical participants (Chapter 

2), the hypothesised association between dissociative symptoms and the capacity to 

discriminate between internally generated mental events and external perceptions was 

not supported by the findings of a subsequent study. The results outlined in Chapter 5, 

in fact, indicated that signal detection abnormalities are primarily related to 

hallucination-proneness rather than pathological dissociative symptoms. Despite this 

negative result, the observation that current hallucinations are associated with 

elevated dissociation (therefore suggesting that dissociation is specifically related to 

presence of current hallucinations rather than hallucinations-proneness) could be 
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interpreted as consistent with a two-hit model in which in which perturbed reality 

discrimination represents an enduring vulnerability factor (see sections 5.5 and 6. 1 ), 

and increased dissociation constitute the proximal cause that might trigger 

hallucinations. 

Further research is therefore required to clarify the mechanisms through which 

dissociative tendencies may promote the formation of hallucinatory experiences. As 

discussed in Chapter 5, recent cognitive accounts have proposed that dissociative 

states are accompanied by cognitive inhibition failures, especially in relation to 

processing of threatening information (Dorahy & Green, 2008; Giesbrecht, Lynn, 

Lilienfeld, & Merckelbach, 2008). In parallel, increasing evidence has pointed at the 

importance of inhibition processes in the aetiology of hallucinatory (Badcock, Waters, 

Maybery, & Michie, 2005; Waters, Badcock, Maybery, & Michie, 2003; Waters, 

Badcock, Michie, & Maybery, 2006). Waters et a l. (2006) have recently proposed that 

hallucinations arise from mental representations which intrude into consciousness due 

to defective intentional inhib it ion processes. Within a reality discrimination 

framework, cognitive events of this kind might be particularly susceptible to external 

misattribution due to their perceived uncontrollability and the absence of cognitive 

effort associated with these experiences (Bentall, Baker, & Havers, 1991 ; Bentall & 

Fernyhough, 2008; Johnson, Hashtroudi, & Lindsay, 1993). 

The current findings concerning the relationship between dissociation and 

hallucinations can be perhaps explained within a single explanatory framework which 

is schematically represented Figure 6. 1. Consistent with the aforementioned findings, 

the model presented in Figure 6. 1 assumes that reality discrimination is central to the 

process of misattribution of internally generated cognitive events, whereas concurrent 
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Figure 6.1: Tentative explanatory model of the relationship between dissociation and 

hallucinatory experiences 

dissociation might precipitate the experience of hallucinations due to concomitant 

processes believed to generate intrusive cognitions. Consistent with findings from this 

thesis as well as previous investigations (Holowka, King, Saheb, Pukall, & Brunet, 

2003; van Ijzendoorn & Schuengel, 1996) the experience of traumatic events 

( especially during childhood) may result in an enduring vulnerability to dissoc iative 

phenomena. This vulnerability is expressed in the experience of dissociative states 

which are triggered when individuals are exposed to stressful experiences, a process 

which could also be influenced by other indirect consequences of trauma, such 

increased sensitivity to daily life stressors (a process known as behavioral 

sensitization; Glaser, van Os, Portegijs, & Myin-Germeys, 2006; Lardinois, Lataster, 

Mengelers, Van Os, & Myin-Germeys, in press; Myin-Germeys & van Os, 2007). As 

dissociation may be accompanied by cognitive inhibition difficulties, the experience 

of dissociative states could lead to uncontrollable intrusive cognitions, which might be 
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then misattributed to external sources due to pre-existing reality discrimination 

abnormalities. This model (although probably not exhaust ive) may provide a 

provisional framework in which to understand the trauma-dissociation-hallucinations 

link, as well as a tentative description of the putative processes which might account 

for this association Future research should be conducted to corroborate the key 

components of the proposed model. In addition, the proposed model could be 

informed by further research into the mechanisms believed to be involved in specific 

types of dissociative phenomena. It has been recently proposed that the unitary 

conceptualization of dissociation adopted in the current and previous investigations 

may not provide a satisfactory explanation of the qualitative diversity among the 

different experiences that are frequently attributed to dissociation (Brown, 2006; 

Holmes et al. , 2005). For example, Holmes et al. argued that dissociation might be 

regarded as a multifaceted rather unitary construct and that at least two qualitatively 

distinct classes of dissociative phenomena can be distinguished, namely dissociative 

detachment (which encompasses derealisation, depersonalisation and similar 

experiences characterised by a sense of separation or detachment from everyday 

experiences) and compartmentalisation experiences (such as experiences of 

dissociative amnesia). Consistent with this qualitative distinction, a small number of 

published studies which used independent measures to assess differ types of 

dissociative experiences have found particularly strong associations between 

hallucinations and experiences of absorption, depersonalisation and derealisation 

(Kilcomrnons & Morrison, 2005; Morrison & Petersen, 2003; Perona-Garcelan et al. , 

2008). These findings suggest that hallucinations may be particularly related to 

experiences of dissociative detachment rather than compartmentalisation. The 

cognitive mechanisms which distinguish these classes of dissociative experiences are, 
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as yet, poorly understood and the findings of future studies on these phenomena may 

be highly informative for the development of an exhaustive account of the link 

between dissociative experiences and hallucinations. 

From a clinical perspective, the findings of this PhD adds to the increasing 

evidence suggesting that dissociative experiences are common in patients with 

psychotic illness (Schafer, Aderhold, Fryberger, & Spitzer, 2008). The high 

prevalence of dissociative symptoms among psychotic patients underscores the need 

of evaluating the possible traumatic origin of these experiences, and of offering 

psychological interventions aimed to target these potentia lly disabling experiences in 

this clinical populat ion. The evidence for a (possibly causal) relationship between 

dissociative states and the onset of hallucinatory experiences may also inform the 

development of spec ifically tailored therapeutic techniques aimed at promoting a 

reduction of absorption and dissociative tendencies. As mentioned in Chapter 4, a 

promising candidate can be found in the Attention Training Technique (Wells, 1990), 

an intervention technique developed to encourage metacognitive control of attention 

which has shown promising results in initial studies with hallucinating patients 

(Valmaggia, Bouman, & Schuurman, 2007; Valmaggia & Morris, 2010; Wells, 2007). 

6.4 Limitations and strengths of the current studies 

The detailed discussion of the limitations of each of the current studies is 

included in each relevant chapter. Despite these studies being vulnerable to a number 

of shortcomings, the findings are complemented by the methodological strengths of 

other investigations also included in the thesis. The main limitation of Cha pter 2 was 

its exclusive focus on nonclinical participants selected using self-report measures of 
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hallucination-proneness. However, the results of following clinical (Chapters 4 and 5) 

and meta-analytic studies (Chapter 3) have largely corroborated the findings of this 

analogue investigation. A number of studies included in this dissertation have 

examined the dissociation-hallucination link using measures of acting-with-awareness 

rather than other validated measures of dissociative tendencies (Chapters 2 and 4). 

Despite the previously discussed shortcomings of this approach (sections 4.5 and 6.3), 

the findings from Chapter 4 have indicated that acting-with-awareness is robustly 

associated with dissociation as assessed by widely used self-report measures of 

dissociative experiences (i.e. the Dissociative Experiences Scale; Bernstein & 

Putnam, 1986). Similarly the findings of the studies that examined the association 

between hallucinations and dissociation measures (Chapter 5) are largely comparable 

to the results obtained from studies that used acting-with-awareness measures (cf. 

Michal et al., 2006). Finally, the limitations of the cross-sectional questionnaire 

studies included in this dissertation are counterbalanced by the use of the experience 

sampling method in Chapter 4, which found results that are largely comparable to the 

findings of other studies included in this thesis. 

6. 5 Final remarks 

In summary, the findings of this dissertation have clarified (to an extent) the 

allegedly specific relationship between hallucinations and perturbed reality 

discrimination, and have provided further support for the importance of dissociative 

factors which may mediate the impact of life experiences on the vulnerability to 

hallucinations. In the present Chapter, the findings from these studies have been 

integrated to provide a tentative explanatory framework of the relationship between 
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trauma, dissociative tendencies and cognitive determinants of hallucinatory 

experiences. Furthermore, the findings of the studies included in this doctoral thesis 

have also helped to re-evaluate the relationship between maladaptive metacognitive 

beliefs and hallucinatory experiences, which, as discussed previously, might be more 

implicated in processes of appraisal of hallucinatory experiences rather than playing a 

casual role in their formation. 
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