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PHENOMENOLOGY AND THE CONCEPT OF PSYCHOSIS 
 
Psychosis refers to a mental state in which there is a loss of contact with reality. 
Individuals who regularly experience a psychotic episode or psychotic symptoms are 
most frequently diagnosed as suffering from schizophrenia or bipolar disorder. 
Schizophrenia is one of the most chronic and disabling conditions of all major mental 
disorders and has a very heterogeneous symptom profile. According to the fourth 
edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV; 
American Psychiatric Association, 1994), the hallmark characteristics of schizophrenia 
are delusions, hallucinations, disorganised speech, chaotic or catatonic behaviour and 
negative symptoms (e.g. flat affect, poverty of thoughts or speech and apathy). Negative 
symptoms tend to be chronic, while positive symptoms (e.g. hallucinations, delusions 
and disorganised speech) are more transient in nature (Liddle, 2000). Schizophrenia has 
a profound negative impact on the affected person’s quality of life as well as on the lives 
of key relatives (Moller-Leimkuhler, 2005) and has substantial economic impact on 
health care (Andlin-Sobocki & Rossler, 2005). These are significant reasons for a 
considerable increase in research in this field over the past few decades. The lifetime 
prevalence of schizophrenia generally ranges between 0.5 and 1 percent (American 
Psychiatric Association, 1994), although a recent systematic review suggests prevalence 
rates of schizophrenia have generally been overestimated with the lifetime prevalence 
being closer to 0.4 percent (Saha, Chant, Welham, & McGrath, 2005). This means in the 
Netherlands, between 65,600 and 164,000 people are likely to be diagnosed with 
schizophrenia at some point in their life.  

Psychotic symptoms have traditionally been considered as features of “mental 
illness”, which are either present or absent. This dichotomy is inherent in the categorical 
diagnostic systems used today, but really developed over a century ago by the German 
psychiatrist Emil Kraepelin (1896). Although this dichotomous, categorical 
representation of psychosis is convenient for professional communication and clinical 
decision-making, it may not be an accurate reflection of the psychosis phenotype in 
nature (Verdoux & van Os, 2002). There is mounting evidence that psychotic symptoms 
are not only present in individuals identified as “cases of psychosis” but also occur in a 
proportion of individuals from the general population (Claridge, 1997; Peters, Joseph, & 
Garety, 1999). For instance, 17.5 percent of the Dutch general population has reported 
positive psychosis-like experiences which resemble the clinical concept of psychosis 
(van Os, Hanssen, Bijl, & Ravelli, 2000). Psychosis may therefore exist as a continuous 
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trait or phenotype in nature, ranging from “normality” through clinical cases of 
psychosis (Johns & van Os, 2001; Stefanis et al., 2002; Verdoux & van Os, 2002). 
Published studies suggest that individuals with subclinical psychotic symptoms are at 
increased risk of making the transition to a clinical psychotic disorder (e.g. Poulton et 
al., 2000). In recent years, increasing attention has been given to early detection and 
intervention of psychosis in order to prevent individuals from making transitions from 
non-clinical to clinical psychosis. Biological, social and psychological factors are 
important in determining whether an individual will shift along the continuum, as well 
as in determining the position a person is going to occupy on the hypothesised 
continuum (van Os & Verdoux, 2003). The studies described in this current thesis will 
focus on the psychological aspects underlying the psychosis phenotype.   

Psychosis-like experiences in the general population show risk factor profiles 
similar to those in clinical psychosis (van Os, Hanssen, Bijl, & Ravelli, 2000). Therefore 
the psychological mechanisms associated with psychotic disorders may also operate in 
these subclinical manifestations of psychosis, so investigating psychotic-like symptoms 
in individuals who do not meet the criteria for clinical psychosis is likely to constitute an 
attractive approach to elucidating the underlying mechanisms of risk. The strategy of 
investigating individuals at a lower level of the continuum is advantageous as it avoids 
potential confounds inherent to clinical patients, such as institutionalisation and side 
effects of medication (Claridge, 1994). In addition, since the prevalence of psychotic-like 
symptoms is much higher than the prevalence of the clinical disorder, it is easier to 
discover variability in subtle processes underlying the psychosis phenotype.  

The continuum view of psychosis strongly fits with a dimensional approach in 
which psychotic symptoms are considered to vary in degree along several dimensions of 
psychopathology. Factor analytical studies of psychosis have yielded various symptom 
dimensions, such as the clinically valid four-factor solution with dimensions of positive, 
negative, depressive and manic symptoms (McGorry, Bell, Dudgeon, & Jackson, 1998; 
van Os et al., 1999). Research into the aetiology and psychological mechanisms of 
psychosis has gradually shifted from a purely categorical syndrome-oriented approach 
to a dimensional, and even more specific, symptom-oriented approach (Bentall, 2006; 
Berner, 1997; Costello, 1992; van Os et al., 1999). A symptom-oriented approach to 
psychosis has the advantage that it offers a way to investigate the concept without 
accepting the traditional Kraepelian model (Bentall, 1990). Over the last two decades, 
this approach has facilitated greater theoretical understanding of the underlying 
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psychological mechanisms responsible for psychotic symptoms, especially the aetiology 
of paranoia.  
 
 
THE CONCEPT OF PARANOIA 
 
Paranoid or persecutory delusions are the commonest and most frequently studied 
subtype of abnormal belief (Garety & Hemsley, 1987; Jorgensen & Jensen, 1994; Ndetei 
& Vadher, 1984). Paranoia, paranoid or persecutory delusions refer to the experience in 
which an individual feels himself being the victim of some kind of malevolent plot 
(Bentall, 2003). A comprehensible personal account of paranoia has been written by 
Peter Chadwick, a British psychologist who has suffered from psychosis:  
 

“A powerful idea of reference also overcame me from a 
television episode of Colombo and impulsively I decided to 
write letters to friends and colleagues about "this terrible 

persecution." It was a deadly mistake. After a few replies of 

the "we've not heard anything" variety, my subsequent 
(increasingly overwrought) letters, all of them long, were not 
answered. But nothing stimulates paranoia better than no 
feedback, and once you have conceived a delusion, something 
is bound to happen to confirm it. When phrases from the 
radio echoed phrases I had used in those very letters, it was 
"obvious" that the communications had been passed on to 
radio and then television personnel with the intent of 
influencing and mocking me. After all betrayal was what I 
was used to, why should not it be carrying on now? It seemed 
sensible. So much for my bonding with society. It was totally 
gone. I was alone and now trusted no one.”  
(Chadwick, 2007, p. 169)  

 
In order to make a clearer distinction with delusions or ideas of reference (in 

which a person may, for example, have the experience of being watched or talked 
about), Freeman and Garety (2000) have offered a more narrow and detailed definition 
of persecutory delusions. They argue that the imagined perpetrator must clearly have 
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the intention to cause harm specifically directed at the patient, at present or in the 
future. Throughout this thesis, however, the terms ‘paranoia’, ‘paranoid’ and 
‘persecutory’ will be used interchangeably. Paranoia also refers to ordinary 
suspiciousness, found in individuals who do not meet the clinical criteria for psychosis. 
For many people, suspicions about the intentions of certain colleagues, neighbours or 
acquaintances appears to be a common experience. A conservative estimate of 
approximately 10 to 15 percent of the general population regularly experience paranoid 
or suspicious thoughts (Freeman & Garety, 2006). Lack of control and feelings of 
hopelessness are associated with the frequency of these thoughts (Freeman et al., 2005).  

The present interest in preventing individuals from making transitions from 
non-clinical to clinical psychosis (Johns & van Os, 2001), makes the study of 
psychological mechanisms of paranoia especially important. A psychological account of 
paranoia which has received much attention is the psychosis as defence account 
(Bentall, 1994; Bentall, Corcoran, Howard, Blackwood, & Kinderman, 2001).  
 
 
A PSYCHOLOGICAL PERSPECTIVE ON PARANOIA 

 
Over the last few years, considerable progress has been made in identifying cognitive 
psychological mechanisms underlying persecutory delusions, such as deficits in the 
ability to interpret other people’s mental states, commonly known as ‘theory of mind’ 
(Corcoran, 2000; Corcoran, Cahill, & Frith, 1997; Frith, 1992), biases in attention 
(Bentall & Kaney, 1989; Fear, Sharp, & Healy, 1996), reasoning (Garety et al., 2005; 
Garety, Hemsley, & Wessely, 1991) and attributional style, which is the specific way of 
reasoning about the causes of events (Bentall, 1994; Bentall, Kaney, & Dewey, 1991; 
Kinderman & Bentall, 1997).  

Bentall and colleagues (2001) have described a psychodynamically inflected 
model that integrates this available psychological research on paranoid delusions; the 
‘attribution – self-representation model’ (Bentall, Corcoran, Howard, Blackwood, & 
Kinderman, 2001). According to this model persecutory delusions have a defensive 
function and are the consequence of a coherent set of cognitive biases that serve to 
maintain the self-concept. Paranoid patients have latent negative beliefs about the self 
that are vulnerable to activation by negative events (Bentall & Kaney, 2005). Patients 
with persecutory delusions attempt to avoid the activation of negative beliefs about the 
self by attributing threatening events to the actions of other people, with the adverse 
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consequence of obtaining a negative world-view (Bentall, Kinderman, & Kaney, 1994; 
Kaney & Bentall, 1989). These external-personal attributions are an exaggerated form of 
the self-serving bias observed in persons from the general population (Lee, Randall, 
Beattie, & Bentall, 2004). The ‘attribution – self-representation model’ emphasises the 
dynamic relationship between attributions and self-representations. Individuals 
generate causal attributions on the basis of current beliefs about the self and stimuli in 
the environment. The model proposes that the kind of attribution made at any point in 
time influences subsequent beliefs about the self, so that self-esteem and attributional 
style are coupled in a mutually inter-dependent system. One prediction from this model 
is that self-esteem will be highly unstable (fluctuating) in paranoid patients, since the 
attempts to avoid the activation of negative beliefs about the self are often dysfunctional. 
This particular prediction made by the model will be addressed in the chapters 2 and 3 
of current thesis.  
 Freeman and colleagues (2002) take a different view on the development and 
maintenance of persecutory delusions. Given the multidimensional nature of paranoia, 
they have proposed a multifactorial model in which persecutory delusions are 
hypothesised to arise from an interaction between several factors (Freeman & Garety, 
2004a; Freeman & Garety, 2004b; Freeman, Garety, Kuipers, Fowler, & Bebbington, 
2002). In this model, paranoia is conceptualised as an attempt to explain internal 
unusual or anomalous experiences (e.g. being aroused or experiencing intrusive sounds 
or hallucinations). Explanations are influenced by several factors, including pre-existing 
beliefs (e.g. seeing the self as vulnerable, others as potentially dangerous and the world 
as bad), personality, cognitive biases (e.g. externalising attributional biases and theory of 
mind difficulties) and emotional processes. Cognitive biases are important in 
determining whether a paranoid belief is more likely to become of a delusional intensity 
(Freeman & Garety, 2004a). Emotions have a central role in this model, since 
persecutory delusions are a development of emotional concerns. Especially anxiety is 
postulated as being important in the generation of a persecutory delusion, since both 
anxiety and paranoia involve the anticipation of danger. The role of emotional processes 
in the development of daily life paranoia will be addressed in chapter 4.  
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INVESTIGATING PARANOIA IN DAILY LIFE: THE EXPERIENCE SAMPLING METHOD 
 

The presence and degree of psychotic symptoms are highly dependent on the context. 
Previous research has demonstrated that daily life circumstances, such as the presence of 
other people, can influence the occurrence of delusions. Delusional experiences may 
therefore fluctuate within a very short time (Myin-Germeys, Nicolson, & Delespaul, 
2001). Investigating the dynamic mechanisms underlying paranoia requires a research 
method which allows the study of variability and interaction between psychotic 
symptoms, emotional experience, cognition and context. The Experience Sampling 
Method (ESM; Csikszentmihalyi & Larson, 1987), a structured self-assessment diary 
technique, is pre-eminently appropriate for investigating these dynamic processes. In 
the studies described in chapters 3 and 4, subjects received a pre-programmed digital 
wristwatch and a set of paper-and-pencil assessment forms. Ten times a day on six 
consecutive days, the watch emitted a signal at randomized moments between 7.30 a.m. 
and 10.30 p.m. After every signal, reports of current context, mood, self-esteem and 
paranoid symptoms were collected.  

ESM has several advantages as opposed to conventional research methods in 
the field of psychopathology. First, ESM allows to study individuals in their own real-life 
environment rather than the laboratory. Second, ESM yields momentary self-reported 
experiences. Retrospective self-reported experiences, on the other hand, may be affected 
by a memory bias. Third, ESM data collection results in multiple assessments over time, 
thereby offering greater statistical power. And finally, ESM allows the evaluation of the 
context in which symptoms appear. The feasibility, validity and reliability of ESM has 
been fully demonstrated in the field of psychopathology (e.g. Delespaul, 1995; deVries, 
1992; Myin-Germeys, van Os, Schwartz, Stone, & Delespaul, 2001). 
 
 
RISK FACTORS FOR PSYCHOSIS 
 
Data from epidemiological, twin and adoption studies (e.g. Gottesman & Bertelsen, 
1989; Tienari et al., 2004; van Os, Pedersen, & Mortensen, 2004) show that both genes 
and environmental factors have joint effects on the liability to psychosis. Between 83 
and 87 percent of the vulnerability to a psychotic disorder is genetically determined 
(Cardno et al., 1999). These genetic factors moderate the vulnerability to environmental 
factors, experienced by the individual from the moment of conception, through 
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development, birth and maturation (Tsuang, Stone, & Faraone, 2001). Over the past few 
years the following environmental risk factors have been described extensively: 
complications during pregnancy and birth (e.g. Marcelis et al., 1998), urban birth and 
upbringing (e.g. Spauwen, Krabbendam, Lieb, Wittchen, & van Os, 2004), social 
adversities such as childhood trauma, migration and discrimination (e.g. Cantor-Graae 
& Selten, 2005; Janssen et al., 2003; Read, van Os, Morrison, & Ross, 2005), the use of 
cannabis (e.g. Henquet, Murray, Linszen, & van Os, 2005) and stressful life events or 
daily life stress (e.g. Myin-Germeys, van Os, Schwartz, Stone, & Delespaul, 2001; 
Norman & Malla, 1993).  

The impact of environmental factors on psychosis risk may be mediated by 
social cognitive and psychological mechanisms, including source monitoring (the 
capacity to discriminate between mental events and events in the world), theory of mind 
and attributional style. Childhood trauma or discrimination, for example, may lead to 
negative beliefs about the self, others and the world. Victimisation, even exposure in the 
form of childhood bullying, can therefore induce a paranoid attributional style  (Janssen 
et al., 2003; Lataster et al., 2006; Read, van Os, Morrison, & Ross, 2005). A risk factor for 
psychosis which has recently received renewed attention is the presence of deafness or 
hearing impairment. Problems in the domain of hearing may constitute a vulnerability 
to psychosis by impacting on social cognitive and psychological mechanisms. 
 
 
HEARING IMPAIRMENT AS A RISK FACTOR FOR PSYCHOSIS 
 
“Blindness cuts you off from things, while deafness cuts you off from people”. This famous 
quote by Helen Keller (1880-1968), a deafblind woman, demonstrates that hearing 
defects can have a profound social and psychological impact on the affected individuals. 
Deafness is a comprehensive term including all types of hearing difficulty (Cooper, 
1976). Because of its profound social and psychological influence, many studies have 
focussed on the relationship between deafness or hearing impairment and mental 
health. The findings of these studies, however, are divergent. A number of studies have 
shown a clear relationship between hearing impairment and depression (e.g. 
Strawbridge, Wallhagen, Shema, & Kaplan, 2000), although other investigations have 
failed to support these findings (e.g. Bailly, de Chouly de Lenclave, & Lauwerier, 2003). 
Similar findings apply to the relationship with psychotic symptoms.  
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A series of studies by Cooper and colleagues in the mid-seventies demonstrated 
an association between deafness and paranoid psychosis in middle-aged and elderly 
individuals (Cooper & Curry, 1976; Cooper, Curry, Kay, Garside, & Roth, 1974; Kay, 
Cooper, Garside, & Roth, 1976). The relationship has later also been demonstrated in 
younger individuals. David and colleagues (1995) investigated a large cohort of 18-year-
old male Swedish conscripts and found a significant association between severe hearing 
loss and later schizophrenia. Du Feu and Fergusson (2003) however, claim that the 
incidence of schizophrenia in deaf individuals is similar to individuals from the general 
population.  
 Individuals with hearing problems may be at risk of social isolation and often 
experience social stigmatisation. It has been hypothesised that a long-term experience of 
subordinate position or outsider status, also known as ‘social defeat’, may increase the 
risk of schizophrenia (Selten & Cantor-Graae, 2005, 2007). It may be clear that hearing 
impairment has a profound influence on interaction with the social environment. In line 
with Zimbardo, Andersen and Kabat (1981), we suggest that deafness may lead to 
psychosis by a possible social cognitive mechanism. As mentioned earlier in this 
introduction, it has been demonstrated that biases in social cognitive processes play a 
central role in the development of positive psychotic symptoms (e.g. Bentall, 2001; 
Bentall, Corcoran, Howard, Blackwood, & Kinderman, 2001; Garety, Kuipers, Fowler, 
Freeman, & Bebbington, 2001). Theory of mind and source monitoring are social 
cognitive processes which are most clearly related to the interaction with the world. It 
can therefore be hypothesised that when social interaction is impeded because of 
deafness or hearing impairment, it may well be possible that individuals will experience 
difficulties in inferring other people’s mental states. Furthermore, when the auditory 
context disappears, individuals may experience difficulties with monitoring the source 
of information. Chapter 5 will focus on deafness or hearing impairment as a risk factor 
for psychosis. Age of onset and duration of hearing impairment are important 
predictors of possible consequences of deafness (Cooper, 1976; Cooper & Curry, 1976). 
Chapter 6 will focus on early onset and duration of hearing impairment on the one hand 
and psychosis on the other.  
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AIMS AND OUTLINE OF THE THESIS 
 
The aims of current thesis are twofold. In part 1, the aim is to investigate the underlying 
psychological mechanisms responsible for paranoid symptoms. In part 2, the aim is to 
investigate a specific factor, deafness or hearing impairment, which can impact on the 
social cognitive and psychological mechanisms responsible for positive psychotic 
symptoms.  
 
Part 1 
 
In chapter 2, an epidemiological approach will be used to investigate whether paranoia is 
associated with (long-term) unstable self-esteem, as predicted by the abovementioned 
‘attribution - self-representation model’. Investigating a large sample of individuals from 
the general population can be useful in setting a theoretical framework for a better 
understanding of psychological models underlying psychosis. This ‘cognitive 
epidemiology’ approach is a valuable foundation on which to develop hypotheses 
regarding underlying mechanisms, which can subsequently be further investigated in 
smaller samples.  
 
In chapter 3, the relationship between paranoia and self-esteem will be further 
investigated using a more refined methodology; the Experience Sampling Method. 
Whereas in the previous chapter, the relationship between paranoia and long-term self-
esteem fluctuations was investigated, in current chapter short-term fluctuations in self-
esteem are investigated in the context of daily life. This is important, since self-esteem 
may be highly dependent on contextual factors. The goal of the study described in this 
chapter was twofold. First, level and instability of self-esteem were  investigated in the 
daily life of individuals who range across the psychosis continuum in level of paranoia. 
Second, the temporal relationship between changes in self-esteem and momentary 
paranoia were investigated in the daily life of these individuals. 
 
Chapter 4 will address the role of emotional processes in the development of paranoid 
beliefs. Although previous studies have consistently shown an association between 
negative emotions and paranoia, a major shortcoming of these studies is that they only 
document cross-sectional associations which limits the interpretation of direction of 
causality. In the study described in this chapter, the Experience Sampling Method was 
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used to investigate the dynamic relationship between daily life paranoia and several 
aspects of emotional experience in a sample of patients with positive psychotic 
symptoms. The study not only focussed on the cross-sectional association, but also on 
the temporal relationship between emotional states and paranoia. It was examined 
whether specific negative emotional states contribute to the development of paranoia or 
rather result from paranoid experiences.  
 
Part 2 
 
In Chapter 5, the presence of deafness or hearing impairment as a risk factor for 
psychosis will be investigated using an epidemiological approach. Previous studies on 
the association between hearing impairment and psychosis show inconsistent results. In 
addition, most of these studies have been confined to clinical populations. As lined out 
in the first part of the introduction, psychosis-like experiences in the general population 
show risk factor continuities with clinically relevant psychosis. In the study described in 
this chapter, the association between subjectively reported hearing impairment and the 
psychosis phenotype was investigated prospectively in an adult general population 
sample.  
 
Chapter 6 will elaborate on the findings described in previous chapter. The study 
presented in current chapter aimed to replicate the findings of a relationship between 
hearing impairment and psychosis in a cohort of young adults from the general 
population. In addition, it was investigated to what degree any association was 
conditional on the duration of hearing problems as longer duration may be associated 
with stronger risk. 
 
In chapter 7, a short summary and integrative overview of the presented studies will be 
given. The results will be discussed and important implications for clinical practice as 
well as directions for further research will be mentioned. 
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ABSTRACT 
 
Research on the association between paranoia and self-esteem has yielded inconsistent 
findings. Some studies have indicated an association between paranoia and low self-
esteem, while other studies have shown an association with high self-esteem. A plausible 
explanation for these inconsistencies is that self-esteem is unstable in paranoid 
individuals. The association between instability in self-esteem and paranoia was assessed 
in a general population risk set of 4636 individuals using logistic regression analysis. 
Self-esteem instability was significantly associated with the presence of paranoid 
symptoms (OR 1.27 95% CI 1.12-1.45) and not with other positive psychotic symptoms 
(OR 1.09 95% CI 0.96-1.23), adjusted for a range of a priori selected confounders. The 
finding of a specific association between unstable self-esteem and paranoia is in line 
with a recent psychological model suggesting that paranoid beliefs arise partly as a 
consequence of dysfunctional efforts to regulate self-esteem.    
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INTRODUCTION 
 
Self-esteem is the focus of much research in contemporary psychology and has become 
an important focus of study in the context of psychological models of psychosis 
(Barrowclough et al., 2003). It can be described as a favourable or unfavourable attitude 
toward the self (Rosenberg, 1965). Low levels of self-esteem have been associated with a 
number of psychiatric disorders, such as major depression, borderline personality 
disorder and schizophrenia (Guillon, Crocq, & Bailey, 2003; Silverstone, 1991). Self-
esteem has also been hypothesized to play a causal and maintaining role in persecutory 
delusions (Bentall, Corcoran, Howard, Blackwood, & Kinderman, 2001; Freeman et al., 
1998; Krabbendam et al., 2002). 

Studies which have investigated the specific association between self-esteem 
and paranoid delusions show inconsistent results. Whereas low levels of self-esteem 
have been associated with paranoid ideation, both in patients with psychosis (Drake et 
al., 2004; Freeman et al., 1998) and in non-clinical samples (Combs & Penn, 2004; Ellett, 
Lopes, & Chadwick, 2003; Martin & Penn, 2001), a number of other studies 
demonstrated relatively high or even normal self-esteem in paranoid patients (Candido 
& Romney, 1990; Lyon, Kaney, & Bentall, 1994). Candido and Romney (1990) assessed 
global self-esteem in a group of paranoid patients, a group of depressed patients, and a 
group of patients who were both paranoid and depressed. They demonstrated high self-
esteem in the paranoid group, low self-esteem in the depressed group and intermediate 
scores in the group of patients who were both paranoid and depressed.  

The above mentioned studies illustrate that self-esteem is widely assumed to be 
a trait, suggesting that self-esteem is either high or low, but essentially stable. Some 
researchers, however, have suggested that self-esteem may vary dynamically across time 
(Kernis, 2005; Kernis, Cornell, Sun, Berry, & Harlow, 1993; Kernis & Goldman, 2003; 
Leary & Tangney, 2003). The simple distinction of high versus low self-esteem does not 
sufficiently capture the role of self-esteem in psychological processes. A more valid way 
of investigating self-esteem, therefore, may be to include not only the level of self-
esteem, but also self-esteem instability. Self-esteem level represents the person’s general 
or typical feelings of global self-worth and self-liking, whereas self-esteem instability 
reflects the magnitude of fluctuations that people experience in their immediate feelings 
of self-worth (Greenier et al., 1999; Kernis, 2005). Individuals with unstable self-esteem 
are found to be more emotionally reactive to everyday events (Kernis, 1993), react more 
strongly to self-esteem threats (Kernis, Grannemann, & Barclay, 1989), experience more 
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depression when faced with daily hassles (Kernis et al., 1998), and show problems in 
psychological functioning (Paradise & Kernis, 2002). Individuals with high, but highly 
fluctuating, self-esteem have an excessive tendency to attribute negative experiences to 
external causes (Kernis, 1993). This last finding is interesting, because this particular 
attribution style resembles the abnormal style of reasoning about the cause of events in 
individuals with paranoid delusions (Bentall, Corcoran, Howard, Blackwood, & 
Kinderman, 2001; Fear, Sharp, & Healy, 1996; Kaney & Bentall, 1989, 1992; Lee & Won, 
1998; Sharp, 1997). It is therefore attractive to hypothesize that self-esteem instability 
may be associated with paranoid thinking.  

Paranoid ideation as well as other psychotic symptoms are not only present in 
individuals diagnosed with a psychotic disorder but also in a proportion of non-ill 
individuals from the general population (Fenigstein & Vanable, 1992). Psychosis may 
exist as a continuous trait or phenotype in nature, ranging from “normality” to clinical 
cases of psychosis (Johns & van Os, 2001; Stefanis et al., 2002; Verdoux & van Os, 2002). 
Investigating psychosis-like experiences in non-clinical populations may constitute an 
interesting approach to elucidate psychological mechanisms underlying the psychosis 
phenotype in large scale samples (Bak et al., 2003; Krabbendam et al., 2004). This 
“cognitive epidemiology” approach may form the foundation of a theoretical framework 
resulting in more detailed hypotheses that can be investigated in smaller samples. In the 
current study, a general population sample was investigated at three points in time 
(baseline, one year later and three years later). If self-esteem instability truly is associated 
with paranoia, one would expect larger changes in self-esteem in subjects with sub-
clinical experiences of paranoia.  
 
 
METHODS 
 
Sample 
Data are derived from the Netherlands Mental Health Survey and Incidence study 
(NEMESIS), a longitudinal study of the prevalence, incidence, course, and consequences 
of psychiatric disorders in the Dutch general population. Subjects were interviewed on 
three measurement occasions: in 1996 (T0), in 1997 (T1) and in 1999 (T2). A 
comprehensive description of the project’s objectives, sample procedure, response, 
diagnostic instruments, quality control procedures and analyses is provided in previous 
publications (Bijl, Ravelli, & van Zessen, 1998; Bijl, van Zessen, Ravelli, de Rijk, & 
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Langendoen, 1998). NEMESIS is based on a multi-stage, stratified, random sampling 
procedure in which 90 Dutch municipalities, a sample of private households within the 
selected municipalities, and members with the most recent birthday within each 
household were selected. Subjects were aged between 18-64 years and sufficiently fluent 
in Dutch to be interviewed. A total of 7076 individuals provided informed consent and 
were interviewed at T0 (response rate = 69.7%). At T1, 5618 subjects participated for the 
second time; at T2, 4848 subjects participated for the third time.  
 
CIDI interviews and assessment of symptoms 
Subjects were interviewed at home using the Composite International Diagnostic 
Interview (CIDI), version 1.1 (computerised version) for all three measurements 
(Smeets & Dingemans, 1993; WHO, 1990). The CIDI generates DSM-III-R diagnoses. It 
is designed for trained interviewers who are not clinicians and has been found to have 
high inter-rater reliability (Wittchen et al., 1991) and high test-retest reliability (Semler, 
von Cranach, & Wittchen, 1987; Wacker, Battegay, Mullejans, & Schlosser, 1990). The 
CIDI psychosis section (G) consists of 17 core psychosis items on delusions (13 items) 
and hallucinations (4 items): items G1-G13, G15, G16, G20 and G21. These items 
concern classic psychotic symptoms, for example persecution, thought interference, 
auditory hallucinations and passivity phenomena. All these items can be rated in six 
ways: “1” - no symptom; “2” - symptom present, but not clinically relevant (not 
bothered by it and not seeking help for it); “3” - symptom is the result of drug use; “4” - 
symptom is the result of somatic disease; “5” - true psychiatric symptom; “6” - symptom 
is not really a symptom because there appears to be a plausible explanation for it. At T0, 
lifetime prevalence of psychosis was assessed. At T1 and T2, new symptoms occurring 
between T0 and T1 and between T1 and T2 were assessed.  

Paranoid symptoms were narrowly defined as a CIDI rating of 5 on any of the 
following four CIDI psychosis items: G1 “Have you ever (since the last interview) been 
convinced that people were spying on you?”, G2 “Has there ever (since the last 
interview) been a period in which you were convinced that you were persecuted by 
people?”, G3 “Have you ever (since the last interview) been convinced that you were 
secretly tested on or that experiments were carried out on you?”, G4 “Have you ever 
(since the last interview) been convinced that someone was conspiring against you, 
wanted to cause you harm or poisoning you?”. Paranoid symptom outcome was 
dichotomously defined as the presence (“1”) or absence (“0”) of paranoid symptom(s) at 
T0 and/or T1 and/or T2. 
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Other positive psychotic symptoms were also narrowly defined as a CIDI rating 
of 5 on any of the CIDI psychosis items, excluding the four paranoid items. Other 
positive psychotic symptom outcome was dichotomously defined as the presence (“1”) 
or absence (“0”) of symptom(s) at T0 and/or T1 and/or T2.  
 
Assessment of self-esteem  
At baseline, T1 and T2, subjects were asked to fill in the Rosenberg Self-Esteem Scale 
(RSE) (Rosenberg, 1965). The RSE consists of 10 items rated on a 4-point Likert scale 
(ranging from “1” strongly agree to “4” strongly disagree) and measures overt (explicit) 
global self-esteem. A high total score indicates high self-esteem. The RSE has 
demonstrated acceptable consistency and test-retest reliability (Blascovich & Tomaka, 
1991). The Dutch version of the RSE is considered as one of the best measures of global 
self-esteem (Helbing, 1982) and has a high internal reliability (α = 0.87) (Schmitt & 
Allik, 2005). Guided by previous research in the field (Greenier et al., 1999; Kernis, 
Cornell, Sun, Berry, & Harlow, 1993; Kernis & Goldman, 2003), self-esteem instability 
was defined for each participant as the standard deviation of total scores across the three 
self-esteem assessments.  
 
Statistical analyses 
In order to examine the association between self-esteem instability and paranoid 
symptoms, a logistic regression model yielding odds ratios was estimated including self-
esteem instability as the independent variable and paranoid symptoms as the dependent 
variable. As mentioned earlier, the dependent variable was dichotomously defined as the 
presence or absence of paranoid symptom(s) at T0 and/or T1 and/or T2 (i.e. prevalence 
of symptoms over the three assessments). 

The following a priori selected covariates were included in the model: age (five 
10-year age groups), sex, education (four levels), presence of any baseline DSM-III-R 
psychiatric disorder, as well as other possible confounding factors that are known to 
influence the risk for psychosis: childhood trauma (0, never, once or sometimes 
experience of emotional, physical, psychological or sexual abuse before age 16 years; 1, 
regular, often or very often experience of abuse), experience of discrimination (four 
levels), urbanicity (level of population density of area of residence; three levels), lifetime 
drug use (0, no drug use; 1, any drug use more than five times), single marital status, 
employment status (unemployed vs other) and ethnic group (white vs other). The 
confounding effect of depression (standard deviation) was included in the model as self-
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esteem is highly correlated with depression (Barrowclough et al., 2003; Drake et al., 
2004; Rosenberg, Schoenbach, Schooler, & Rosenberg, 1995). Since self-esteem 
instability may be confounded by self-esteem level, we also included general level of self-
esteem as a covariate in the model (mean self-esteem level across the three measure 
moments).  

In order to examine the specificity of the association between self-esteem 
instability and paranoid symptoms, we further examined whether there was an 
association between self-esteem instability and other positive psychotic symptoms 
(excluding paranoid symptoms). The association was assessed using logistic regression 
analysis and was adjusted for the same covariates as mentioned before. All statistical 
analyses were conducted using STATA version 9.0 (StataCorp, 2005). 

 
Risk set 
The analyses were conducted in two risk sets. All individuals with no missing values on 
self-esteem level or self-esteem instability and paranoid symptoms constituted the risk 
set (n=4636; 46.7% male) for examining the association between self-esteem instability 
and paranoia. In a second risk set, all individuals with paranoid symptoms were 
excluded (n=4581; 46.7% male). This risk set consisted of all individuals with no missing 
values on self-esteem level or self-esteem instability and other positive psychotic 
symptoms. 
 
 
RESULTS 
 
Sample 
The mean age of both risk sets was 41.0 years (SD=11.8) at T0. Paranoid symptoms were 
present (at least on one assessment) in fifty-one individuals (1.1%), other positive 
psychotic symptoms were present (at least on one assessment) in 113 individuals (2.5%).   
 
Self-esteem, paranoia and positive psychotic symptoms 
Mean self-esteem level in the whole sample was 32.9 (SD=3.5). Subjects with paranoid 
symptoms showed a mean self-esteem level of 30.0 (SD=5.3), which was significantly 
lower than subjects with other positive psychotic symptoms (excluding paranoid 
symptoms) (M=31.8, SD=4.5) and subjects with no positive psychotic symptoms at all 
(M=33.0, SD=3.4) (F=24.73, df=2,4633, p<0.000).  
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Logistic regression analyses revealed that self-esteem instability was 
significantly associated with the presence of paranoid symptoms (OR=1.37; 95% CI 
1.22-1.54). The association remained significant after adjustment for self-esteem level 
and the remaining abovementioned confounders (OR=1.27; 95% CI 1.12-1.45). A 
significant association was found between self-esteem instability and positive psychotic 
symptoms in general (excluding paranoid symptoms) at T1, T2 and T3 (OR=1.17; 95% CI 
1.05-1.31). However, the association lost significance after adjustment for self-esteem 
level and the other abovementioned confounders (OR=1.09; 95% CI 0.96-1.23). 
 
 
DISCUSSION 
 
The findings indicate that self-esteem instability is specifically associated with paranoid 
symptoms and not with positive psychotic symptoms in general. These results are in line 
with previous research suggesting that self-esteem is important in the onset and 
maintenance of paranoid ideation (Bentall, Corcoran, Howard, Blackwood, & 
Kinderman, 2001; Freeman et al., 1998; Lyon, Kaney, & Bentall, 1994). The current data 
suggest that, besides self-esteem level, self-esteem instability is also important in relation 
to paranoid delusions. The unstable nature of self-esteem may be a plausible explanation 
for the inconsistent findings of the relationship between self-esteem level and paranoia 
mentioned earlier. The present findings also show that individuals with paranoid 
symptoms have a significantly lower mean self-esteem level than individuals with other 
positive psychotic symptoms. These results are compatible with the findings from 
Kernis and Waschull (1995) showing that more unstable self-esteem is associated with a 
small reduction in general level of self-esteem.  

The present results provide support for a recent psychological model of 
paranoia (Bentall, Corcoran, Howard, Blackwood, & Kinderman, 2001), which describes 
the development of persecutory delusions as a dynamic process in which abnormal 
beliefs about the self interact with an abnormal attributional style. Patients with 
persecutory delusions are characterised by an abnormal attributional style in which they 
make ‘external, global and stable’ attributions for negative events (i.e. they judge the 
cause of those events to be external to themselves, affecting all areas of their lives and 
beyond their control) and excessively internal attributions for positive events (Bentall, 
Corcoran, Howard, Blackwood, & Kinderman, 2001; Fear, Sharp, & Healy, 1996; Kaney 
& Bentall, 1989, 1992; Lee & Won, 1998; Sharp, 1997). The assumed causes of negative 
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events involve the deliberate actions and intentions of other people rather than 
situational factors. The avoidance of internal attributions for negative events is believed 
to reflect attempts to maintain positive beliefs about the self despite implicit negative 
self-schemas. Persecutory delusions are therefore suggested to serve a defensive function 
by blaming others for negative events and thereby avoiding the experience of low self-
esteem (Bentall, Corcoran, Howard, Blackwood, & Kinderman, 2001; Kinderman, 
Kaney, Morley, & Bentall, 1992; Lyon, Kaney, & Bentall, 1994), although this remains 
controversial (Freeman et al., 1998). According to this defence account of paranoia, 
covert self-esteem will be lower than overt self-esteem in paranoid individuals. 

The efforts to regulate overt self-esteem, however, are not always self-serving. 
Circumstantial factors may affect the specific attributions generated at any point in 
time. For example, attributions may temporarily be more pessimistic under 
circumstances in which underlying negative self-schemas are activated. In a recent 
experiment, Bentall and Kaney (2005) observed an internalising shift for negative events 
in paranoid patients following a contrived failure experience. According to the theory, 
one consequence of these dysfunctional efforts are fluctuations in overt self-esteem. The 
findings from the present study are therefore consistent with the predictions made from 
the attributional model. 

The results of this study should be interpreted in the light of several limitations. 
Firstly, self-esteem was measured at three distant points in time. One could argue that 
the dynamic nature of self-esteem could not sufficiently be captured by three isolated 
measure moments. However, if self-esteem is truly fluctuating, this should be reflected 
in changes over time (i.e. larger SD), yet more research is necessary to capture the 
nature of the instability. Ideally this research should focus on multiple assessments, 
which enables us to explore the temporal relationship and dynamic patterns between the 
concepts of interest. Secondly, self-esteem instability was measured by means of the 
Rosenberg Self-Esteem Scale (Rosenberg, 1965). Originally, this scale was designed to 
assess global trait self-esteem. However, since it is assumed that global self-esteem might 
change over time and since the current study investigated subjects at distant points in 
time (one and two years apart), the Rosenberg Self-Esteem Scale was suitable. Indeed, 
changes in Rosenberg scores have been used as a measure of self-esteem fluctuation in 
previous research (Kernis, Cornell, Sun, Berry, & Harlow, 1993). Thirdly, the study 
included individuals with prevalent positive psychotic symptoms on at least one of the 
measure moments, because of a limited number of individuals with prevalent symptoms 
at all three measure moments together. However, we do not think this is a significant 
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limitation of the study, since it is likely that underlying psychological mechanisms 
responsible for paranoid symptoms are associated with a liability to develop psychosis. 
Finally, the data of the current study do not allow inferring a causal relationship 
between self-esteem instability and paranoid symptoms, but merely show an association. 
Instability in self-esteem can therefore be conceived as an expression of psychosis 
liability.  
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ABSTRACT  
 
Studies investigating the relationship between self-esteem and paranoia have specifically 
focused on self-esteem level, but have neglected the dynamic aspects of self-esteem. In 
the present paper, we investigated the relationship between self-esteem and paranoia in 
two different ways. First, a sample of individuals (n=154) who ranged across the 
continuum in level of paranoia was studied with the Experience Sampling Method 
(ESM; a structured self-assessment diary technique) in order to assess the association 
between trait paranoia and level and fluctuation of self-esteem in daily life. Results 
showed that trait paranoia was associated with both a lower level and higher instability 
of self-esteem. Second, the temporal relationship between momentary (state) paranoia 
and self-esteem was investigated in the daily life of these individuals. Results showed 
that a decrease in self-esteem was associated with an immediate increase in paranoia. 
The findings indicate that paranoid individuals are not only characterised by a lower 
level of self-esteem, but also by more fluctuations in their self-esteem and that 
fluctuations in self-esteem predict the degree of subsequent paranoia. These results are 
consistent with the hypothesis that paranoia is associated with dysfunctional strategies 
of self-esteem regulation.  
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INTRODUCTION 
 

Persecutory delusions are the most common abnormal beliefs found in patients 
with psychosis, both in Western countries (Garety & Hemsley, 1987; Jorgensen & 
Jensen, 1994) and in other parts of the world (Ndetei & Vadher, 1984). They are often 
highly distressing and also the most likely delusions to be acted upon (Wessely et al., 
1993). There is therefore a need for an explanatory account of this symptom, which 
identifies causal factors and which can guide the development of novel therapeutic 
interventions (Blackwood, Howard, Bentall, & Murray, 2001). It has long been argued 
that self-esteem is implicated in the formation of paranoid beliefs (Colby, 1975, 1977; 
Meissner, 1981; Schwartz, 1963). According to a recent psychological model (Bentall, 
Corcoran, Howard, Blackwood, & Kinderman, 2001), persecutory delusions are the 
consequence of a coherent set of cognitive biases that develop in individuals with low 
self-esteem and which serve the function of protecting the individual from negative 
thoughts and feelings about the self. Since the attempts to avoid negative thoughts are 
often dysfunctional, it is predicted by the model that self-esteem will be highly unstable 
(fluctuating) in paranoid patients. 

Studies investigating the relationship between paranoia and self-esteem have 
mainly focussed on level of self-esteem and have yielded inconsistent results. In a large 
sample of individuals with drug-resistant psychosis taking part in a cognitive-behaviour 
therapy trial, low self-esteem was found to be a prominent feature in the majority of 
patients with persecutory delusions (Freeman et al., 1998). Low levels of self-esteem 
have also been found in non-clinical samples reporting paranoid beliefs (Combs & 
Penn, 2004; Ellett, Lopes, & Chadwick, 2003; Martin & Penn, 2001). Combs and Penn 
(2004) compared a sample of students who scored high and low on a questionnaire that 
measures subclinical levels of paranoia. They found that persons high in subclinical 
paranoia had lower self-esteem relative to persons low in subclinical paranoia. Other 
studies, however, have reported relatively high or normal self-esteem in paranoid 
patients (Candido & Romney, 1990; Krstev, Jackson, & Maude, 1999; Lyon, Kaney, & 
Bentall, 1994). For example, Candido and Romney (1990) assessed global self-esteem in 
paranoid patients, depressed patients, and patients who were both paranoid and 
depressed. They demonstrated high self-esteem in the paranoid patients, low self-esteem 
in the depressed patients and intermediate scores in patients who were both paranoid 
and depressed. 
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A number of studies, mainly by Kernis and colleagues (Kernis, 2005; Kernis, 
Cornell, Sun, Berry, & Harlow, 1993; Kernis & Goldman, 2003), indicate that, besides 
self-esteem level, it is important to take into account the dynamic aspects of self-esteem 
when investigating psychological mechanisms. In a recent large scale epidemiological 
study (Thewissen et al., 2007), we have demonstrated that individuals with paranoid 
symptoms had a significantly lower mean self-esteem level compared to individuals with 
other positive psychotic symptoms. More importantly, the study showed a specific 
association between long-term fluctuations in self-esteem and paranoia. However, since 
it is known that fluctuations in self-esteem may result from a variety of contextual 
factors, such as evaluative feedback (Kernis & Johnson, 1990; Markus & Kunda, 1986), it 
is useful to investigate self-esteem instability in the context of daily life.  

Fluctuations in self-esteem over the short-term can be measured by asking 
participants to rate themselves on a self-esteem questionnaire several times a day for a 
number of days (Greenier et al., 1999; Kernis et al., 1993), preferably at random 
moments (Delespaul, 1995; deVries, 1992; Oosterwegel, Field, Hart, & Anderson, 2001). 
In the present paper, the Experience Sampling Method (ESM) was used to investigate 
self-esteem and paranoid ideation in the context of daily life. ESM (Csikszentmihalyi & 
Larson, 1987) is a random time sampling self-assessment diary technique for assessing 
mental state and the context in which it is embedded in the natural flow of daily life. The 
feasibility, validity and reliability of ESM has been demonstrated in a wide range of 
populations (e.g. Jacobs et al., 2005), including in individuals with schizophrenia 
(Delespaul, 1995; Myin-Germeys, Delespaul, & van Os, 2005; Myin-Germeys, van Os, 
Schwartz, Stone, & Delespaul, 2001) and other psychiatric disorders (deVries, 1992). For 
example, Myin-Germeys, Delespaul, & deVries (2000) have demonstrated that this time 
sampling technique is a suitable method for investigating the variability and intensity of 
affective experiences in individuals with schizophrenia.  

Paranoia may exist as a continuous trait or phenotype in nature and is thought 
to be expressed also at levels well below psychotic illness (Combs, Michael, & Penn, 
2006; Freeman et al., 2005), in which case it is usually referred to as psychosis proneness, 
schizotypy or at-risk mental state (Hanssen, Krabbendam, Vollema, Delespaul, & Van 
Os, 2006; Johns & van Os, 2001; van Os, Hanssen, Bijl, & Vollebergh, 2001). 
Psychological mechanisms associated with paranoid symptoms are also likely to operate 
in individuals who have an at-risk mental state. In the current study, subjects ranging 
across the paranoia continuum were investigated. 
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The goal of this current study is twofold. First, we sought to study the level and 
instability of self-esteem as trait characteristics in individuals who ranged across the 
paranoia continuum. Level of self-esteem was assessed with a self-esteem questionnaire 
(the Self-esteem Rating Scale; Nugent & Thomas, 1993), and, in addition, ESM was used 
to assess global level of self-esteem in daily life. Experience Sampling data were used to 
define instability of self-esteem. The rationale for this was that by definition, multiple 
measurement points are necessary to define instability. Instability was thus defined as 1) 
standard deviation of self-esteem over 60 Experience Sampling reports for each person, 
and 2) average moment-to-moment change in self-esteem.  It was hypothesised, in 
accordance with previous findings (Thewissen et al., 2007), that individuals at higher 
positions on the paranoia continuum – thus reporting higher levels of trait paranoia - 
would show a lower general level of self-esteem. In addition, guided by previous 
findings (Thewissen et al., 2007) and predictions by the aforementioned psychological 
model (Bentall et al., 2001), it was hypothesized that individuals with higher levels of 
trait paranoia would show more fluctuations in self-esteem compared to individuals at 
lower positions on the continuum.  

A second purpose of this study was to examine the temporal relationship 
between changes in self-esteem and momentary paranoid experiences in individuals 
who ranged across the paranoia continuum. Previously, it was shown that delusional 
experiences may fluctuate within days and hours (Myin-Germeys, Nicolson, & 
Delespaul, 2001). This study will investigate whether momentary or state paranoia is 
preceded by changes in momentary self-esteem. It was hypothesised, as predicted by the 
aforementioned model (Bentall et al., 2001), that a decrease in state self-esteem would 
lead to an increase in state paranoia.  
 
 
METHODS 
 
Sample 
In order to obtain a sample that ranged across the continuum of paranoia, we included 
the following individuals who differed in level of current paranoid symptomatology: i) 
patients diagnosed with a psychotic disorder who currently present paranoid psychotic 
symptoms, defined as having a score of > ‘3’ on item P6 (suspiciousness) of the Positive 
and Negative Syndromes Scale (PANSS; see Instruments section); ii) patients diagnosed 
with a psychotic disorder who currently have other positive psychotic symptoms, 
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defined as having a score of < ‘4’ on the PANSS items P6 (suspiciousness) AND having a 
score of > ‘3’ on at least one of the PANSS items P1 (delusions),  P3 (hallucinatory 
behaviour), P5 (grandiosity) and G9 (unusual thought content); iii) patients diagnosed 
with a psychotic disorder who currently report remitted psychotic symptoms, defined as 
having a score of < ‘4’ on all the aforementioned PANSS items; iv) individuals with no 
diagnosis of psychotic disorder who present a psychometric at risk mental state for 
paranoid psychosis (hereafter ‘high schizotypy participants’), defined operationally as 
scoring high (>90th percentile) on the paranoid items of a questionnaire measuring 
psychosis-proneness (Community Assessment of Psychic Experiences, CAPE; see 
Instruments section); and v) ‘healthy’ control participants defined in terms of scoring in 
the average range (between 45th – 55th percentile) on all three symptom dimensions of 
the CAPE, and not scoring high (>90th percentile) on the paranoid items.    

The inclusion criteria for all participants were signed informed consent, age 18 
to 65 years and sufficient command of the Dutch language to understand and fill out the 
questionnaires. Patients were recruited from clinical and ambulatory mental health 
facilities in the cities Heerlen and Maastricht, the Netherlands. They were extensively 
screened for psychiatric symptoms using diagnostic interviews including the Positive 
and Negative Syndrome Scale (Kay, Fiszbein, & Opler, 1987) and the Life Chart (Susser 
et al., 2000). Interview data and, when necessary, clinical record data were used to yield 
ICD-10 diagnoses by the OPCRIT computer program (McGuffin, Farmer, & Harvey, 
1991). High schizotypy participants and healthy controls were recruited from an earlier 
longitudinal family study in the general population conducted in the city of Sittard, the 
Netherlands (Continuum of Mental Disorders study, COMED) (Hanssen et al., 2003). 
Residents of the municipality of Sittard, aged 36-65 years, were randomly selected and 
sent a letter in which they were asked to participate. The mailing frame comprised 4589 
participants (2287 females and 2302 males). Additionally, a snowball sampling 
procedure was used: participants who had responded to the mail survey were asked to 
invite their family members to participate in the study. The total general population 
sample comprised 768 individuals, aged 17 to 77 years, from 116 families. All 
participants filled in the extended, 42-item CAPE. Participants with a high score (>90th 
percentile) on the paranoid items of the CAPE (see Instruments section) and those with 
an overall CAPE score close to the mean (i.e. scores between 45th – 55th percentile) were 
invited to take part in the current study.  
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Instruments 
CAPE 
The Community Assessment of Psychic Experiences (CAPE; Hanssen et al., 2003; 
Konings, Bak, Hanssen, van Os, & Krabbendam, 2006; Stefanis et al., 2002) is a self-
report instrument which measures frequency of attenuated psychotic experiences in the 
affective and non-affective domains, as well as distress associated with these experiences. 
The extended, 42-item instrument is mainly based on the 21-item Peters et al. Delusions 
Inventory (PDI-21; (Peters, Joseph, & Garety, 1999). The frequency score is measured 
on a four-point scale from 0 “never”, 1 “sometimes”, 2 “often” to 3 “nearly always”. The 
degree of distress is measured on a four-point scale from 0 “not distressed”, 1 “a bit 
distressed”, 2 “quite distressed” to 3 “very distressed”. As mentioned above, the CAPE 
was used to select individuals with an at risk mental state for paranoid psychosis. The 
frequency scores of the following two paranoia-items were used: “Do you ever feel as if 
you are being persecuted in some way?” (item 7) and “Do you ever feel as if there is a 
conspiracy against you?” (item 10). The CAPE has demonstrated good test-retest 
reliability and cross-validity in a general population sample (Konings et al., 2006) and 
discriminative validity between individuals from the general population and patients 
with schizophrenia, affective and anxiety disorders (Hanssen et al., 2003).  

 
PANSS 
Within a week after the sampling period, a trained research assistant assessed all 
participants (including the control participants) with the Positive and Negative 
Syndromes Scale (PANSS; Kay et al., 1987), a semi-structured interview for rating 
positive, negative and other symptom dimensions in schizophrenia. The PANSS consists 
of 30 items: 7 items relating to the positive dimension, 7 items relating to the negative 
dimension and 16 items relating to general psychopathology. Each item is assessed over 
the past fortnight and scored on a 7-point scale, ranging from 1 “absent” to 7 “extreme”. 
The item G6 “depression” was used in the analyses as a covariate. The PANSS has 
demonstrated good evidence of reliability, criterion-related validity and construct 
validity (Kay, Opler, & Lindenmayer, 1988).  
 
Paranoia Scale 
In order to assess trait paranoia, participants were asked to complete the Paranoia Scale 
(PS; Fenigstein & Vanable, 1992). The PS was designed specifically to measure the 
incidence of paranoia in a college population (Fenigstein & Vanable, 1992), but has also 
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been validated as a measure of current paranoid ideation in individuals with 
schizophrenia (Smári, Stefánsson, & Thorgilsson, 1994). The scale consists of 20 items, 
which can be scored on a 5-point scale, ranging from 1 “not at all applicable to me” to 5 
“extremely applicable to me”. The scale is derived from the Minnesota Multiphasic 
Personality Inventory, which was intended primarily for a clinical population 
(Dahlstrom, Welsh, & Dahlstrom, 1975). The following aspects of paranoia are 
measured on the scale: the belief that other people or forces are trying to influence one’s 
behaviour or control one’s thinking; the belief that other people are against the person; 
the belief of being watched or talked about; suspicion or mistrust of others’ motives; and 
feelings of resentment, bitterness or ill will (Fenigstein & Vanable, 1992). The PS is the 
most widely used dimensional measure of paranoia (Freeman et al., 2005) and has been 
found to have a substantial degree of internal consistency (α = 0.84), good test-retest 
reliability and good construct validity (Fenigstein & Vanable, 1992).  
 
Self-esteem Rating Scale 
In order to obtain a global measure of trait self-esteem, participants were asked to 
complete the Self-Esteem Rating Scale (SERS; Nugent & Thomas, 1993). The SERS is a 
clinical measure designed to measure not only problematic aspects of self-esteem but 
also positive non-problematic aspects of self-esteem. The SERS is partially based on 
Hudson’s Index of Self-Esteem (Hudson, 1982) and taps into a variety of areas of self-
evaluation, including overall self-worth, social competence, problem-solving ability, 
intellectual ability, self-competence, and worth relative to others. It consists of 40 items, 
which can be scored on a 7-point Likert scale, ranging from 1 “never” to 7 “always”. 
Twenty of the items are scored negatively and the remaining items are scored positively. 
The items are summed to produce a total score that can range from -120 to +120. 
Positive scores indicate higher levels of self-esteem while negative scores indicate lower 
levels of self-esteem. The SERS has a high internal consistency (α = 0.98) and good 
construct validity (Nugent & Thomas, 1993).  
 
ESM procedure 
The Experience Sampling Method (ESM; Csikszentmihalyi & Larson, 1987) is a 
structured self-assessment technique. Participants received a pre-programmed digital 
wristwatch and 10 identical pocket size assessment forms collated in a booklet for each 
day. Ten times a day on 6 consecutive days, the watch emitted a signal at unpredictable 
moments between 7.30 a.m. and 10.30 p.m. After every ‘beep’, reports of current 
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context, mood and self-esteem were collected. All self-assessments were rated on 7-
point Likert scales.  

The ESM procedure was explained to the participants during an initial briefing 
session and a practice form was completed to confirm that they were able to understand 
the 7-point Likert scale format. Participants were instructed to complete their reports 
immediately after the ‘beep’ to minimize memory distortions. They were also instructed 
to register the time at which they completed the questionnaire. During the actual 
sampling period, research staff contacted participants frequently by phone or, when 
necessary, visited them to assess whether they were complying with the instructions. 
During a debriefing session, the participants were interviewed extensively to be sure that 
they complied with the instructions. Based on the times participants indicated they had 
completed the reports, all reports completed more than 15 minutes after the signal were 
excluded from the analyses. Previous work (Delespaul, 1995) has shown that reports 
completed after this time interval are less reliable and consequently less valid. 
Participants with less than 20 valid reports were excluded from the analyses. 
  
ESM variables 
The ESM assessment forms contained questions regarding momentary self-esteem and 
momentary paranoia.  
 
State paranoia 
State paranoia was defined as the mean score of the following four items: “I feel that 
others dislike me”, “I feel that others might hurt me”, “I feel suspicious”, and “I feel safe” 
(reversed scale). Factor (principal component) analysis on the raw within-participants 
scores identified one factor according to the Kaiser criterion (eigenvalue > 1), explaining 
75% of the total variance. The items had a strong loading on the factor (negative 
statements < -.84; positive statement > .80) and high internal consistency (Cronbach’s α 
= 0.89). State paranoia is significantly correlated with total score on the Paranoia Scale 
(Pearson bivariate correlation r=0.42, p<.001) and the PANSS item P6 
paranoia/persecution (Pearson bivariate correlation r=0.58, p<.001).   
 
State self-esteem 
The ESM assessment forms contained four self-esteem items: “I am a failure”, “I am 
ashamed of myself”, “I like myself”, and “I am a good person”. The items were rated on 
7-point Likert scales, ranging from 1 “not at all” to 7 “very”. Factor (principal 
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component) analysis on the raw within-participant scores identified one factor 
according to the Kaiser criterion (eigenvalue > 1), accounting for 68% of the total 
variance. The four items had a strong loading on the factor (negative statements <-0.76; 
positive statements >0.80) and high internal consistency (Cronbach’s α = 0.84). State 
self-esteem was defined as the mean score of the four items (scales of the two negative 
statements were reversed). 
 
Change in state self-esteem 
Change in state self-esteem was defined as the difference in self-esteem between two 
succeeding reports: the self-esteem score on the previous moment (t-1, roughly 90 
minutes earlier) minus the self-esteem score on the target moment (t). The difference 
score ranges from -6 to +6 and high scores reflect decreases.  
 
 
Statistical analyses 
i) Is self-esteem level and instability associated with trait paranoia? 
The first set of analyses aimed to investigate the association between level and instability 
of self-esteem as person characteristics and trait paranoia. Trait paranoia was defined as 
the mean score on the Paranoia Scale. Level of self-esteem was defined as 1) the sum 
score of the SERS questionnaire and 2) as the mean of the ESM momentary self-esteem 
reports for each individual (mean over 60 reports). In order to examine the association 
between self-esteem level and paranoia, two separate linear regression models were 
estimated with the two self-esteem levels as the dependent variable and trait paranoia as 
the independent variable. Self-esteem instability was defined as 1) the standard 
deviation of the ESM momentary self-esteem reports over 60 beeps per subject and 2) 
the mean absolute ESM momentary self-esteem change score for each individual over 60 
reports (indicating the mean change in self-esteem from moment-to-moment). Again, 
two separate linear regression models were estimated with the two self-esteem instability 
measures as dependent variable and trait paranoia as the independent variable. Data 
were analysed with the REG module in STATA/SE version 9.2 (StataCorp, 2006).  

Each abovementioned analysis was repeated to investigate a dose-response 
relationship between trait paranoia and self-esteem level or self-esteem instability. 
Participants were therefore divided into tertiles based on their total score on the PS (T1 
= low paranoia, T2 = medium paranoia, T3 = high paranoia). Trait self-esteem level or 
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self-esteem instability were treated as dependent variables and paranoia (divided into 
tertiles) as the independent variable.  

The following a priori selected confounders were included in the regression 
models: depression (PANSS item G6) and sex.  Depression was included as a 
confounder in the model as self-esteem is highly correlated with depression 
(Barrowclough et al., 2003; Rosenberg, Schoenbach, Schooler, & Rosenberg, 1995).  

 
ii) Is trait self-esteem instability stronger associated with trait paranoia  
than self-esteem level? 
First, it was investigated whether self-esteem instability (defined as standard deviation of 
all momentary self-esteem scores of a person) was associated with self-esteem level 
(defined as the average of the momentary self-esteem scores for each person) using 
linear regression analyses. If they are indeed associated, self-esteem level will be added as 
a confounder to the models predicting self-esteem instability, and self-esteem instability 
will be added as a confounder to the models predicting self-esteem level.  
 
iii) Are momentary changes in state self-esteem  associated with state paranoia? 
In order to examine the temporal relationship between changes in self-esteem and state 
paranoid experiences, multilevel linear random regression models were estimated. 
Multilevel or hierarchical linear modelling techniques are a variant of the more often 
used unilevel linear regression analyses and are ideally suited for the analysis of 
hierarchical or clustered data (Schwartz & Stone, 1998). ESM data have a hierarchical 
structure in which repeated momentary observations are clustered within participants 
(beeps within participants). Since – in ESM – observations from the same participants 
are more similar than observations from different participants, the residuals are not 
independent. Conventional regression techniques do not take into account the variance 
components at two levels. Data were analysed with the XTREG module in STATA/SE 
version 9.2 (StataCorp, 2006). The B is the fixed regression coefficient of the predictor 
and can be interpreted identically to the estimate in a unilevel linear regression model. 
The individual intercepts (α) of the multilevel model are treated as a random factor. 
 In order to examine the relationship between momentary changes in self-
esteem and state paranoid experiences, a multilevel linear random regression model was 
estimated with change in momentary self-esteem between the previous moment and the 
target moment as the independent variable and state paranoia at the target moment as 
the dependent variable (Figure 3.1). The multilevel model was corrected for the a priori 
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selected confounders sex and depressive mood. Depressive mood was assessed using the 
momentary mood item “I feel down” at the target moment. In addition, the model was 
adjusted for paranoia at previous moments (t-1).  
 
 

 
Figure 3.1   Longitudinal association between changes in self-esteem and paranoia 
 
Note. A; Multilevel linear regression analysis to investigate whether a change in self-esteem (selfesteem t-1 
minus self-esteem t) (independent variable) longitudinally influences paranoia (t) (dependent variable), with 
sex, depressive mood (t) and paranoia (t-1) as confounding factors.  
 
 
RESULTS  
 
Sample and descriptive statistics 
Of the 183 participants who entered the study, some individuals were recruited from 
clinical or ambulatory mental health facilities and others were recruited from the 
general population. Of these 183 participants, 29 (15.8%) individuals were excluded 
from the analyses. Twenty-two participants terminated the study before the end of the 
six-day sampling period, due to severity of psychotic symptoms (n = 11), cognitive 
incapability (n = 5) or lack of cooperation (n = 6). Although finishing the study, three 
individuals were excluded because of an insufficient number (< 20) of valid ESM 
observations, one individual because of missing data on the Paranoia Scale, one 
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individual because of missing data on the PANSS and two individuals had missing data 
on both the Paranoia Scale and the PANSS. Of the 29 individuals who were excluded 
from the analyses, 24 were patients, 3 were high-schizotypy participants and 2 were 
healthy controls. The final study sample therefore comprised 154 participants. These 
participants had each completed an average of 44 valid ESM reports (SD = 10). 
Additional information regarding number of valid reports, sociodemographic and 
clinical characteristics of the participants are summarized in Table 3.1. In the patient 
group with current paranoid psychotic symptoms, 9 patients had a score of ‘4’ on the 
PANSS, 10 patients had a score of ‘5’, 5 patients had a score of ‘6’ and 6 patients had a 
score of ‘7’. In the current study, trait paranoia is included as a continuous variable, 
based on the mean score on the Paranoia Scale. However, in order to investigate dose-
response relationships, the participants were divided into three tertiles. The composition 
of the paranoia tertile groups is presented in Table 3.2. Mean scores of the independent 
and dependent variables by tertile group are presented in Table 3.3. 

 
 

Table 3.2   Composition of the paranoia tertiles 
 

 
Study sample 
(n = 154) 

T1 
Low  
paranoia 
(n = 47) 

T2 
Medium 
paranoia 
(n = 51) 

T3 
High  
paranoia 
(n= 56) 

    
Current paranoid patients, % 0 % 

(n = 0) 
23% 
(n = 7) 

77% 
(n = 23) 

Current non-paranoid patients, % 15% 
(n = 5) 

26% 
(n = 9) 

59% 
(n = 20) 

Remitted patients, % 20 % 
(n = 3) 

33% 
(n = 5) 

47% 
(n = 7) 

High schizotypy participants, %* 32% 
(n = 12) 

53% 
(n = 20) 

16% 
(n = 6) 

Healthy controls, % 73% 
(n = 27) 

27% 
(n = 10) 

0% 
(n = 0) 

    
* Due to rounding, percentages may not add exactly to 100%.  
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Table 3.1   Descriptive characteristics of the participants 
 

  
Current 
paranoid 
patients 
(n = 30) 

Current 
non-
paranoid 
patients 
(n = 34) 

 
 
Remitted 
patients 
(n = 15) 

 
High 
schizotypy 
participants 
(n = 38) 

 
 
Healthy 
controls 
(n = 37) 

      
Number of valid reports, 
(SD),  
[range] 

37 (10) 
[20; 59] 

38 (10) 
[21; 58] 

42 (9) 
[20; 55] 

49 (6) 
[32; 59] 

49 (6) 
[37; 59] 

      
Sociodemographic variables      
      
Age, mean (SD),  
[range], y 

38.1 (10.7) 
[19; 57] 

36.0 (11.6) 
[18; 63] 

32.5 (12.3) 
[18; 59] 

47.3 (10.3), 
[23 ; 60] 

48.7 (9.2), 
[23 ; 59] 

      
Sex, male/female ratio,  
No. (%) 

26/4 
(87/13) 

26/8 
(76/24) 

14/1 
(93/7) 

13/25 
(34/66) 

14/23 
(38/62) 

      
Education, No. (%)*      
Elementary school 3 (10) 6 (18) 1 (7) 2 (5) 1 (3) 
Secondary school 25 (83) 22 (65) 14 (93) 23 (61) 14 (38) 
Higher education 2 (7) 6 (18) 0 (0) 13 (34) 22 (59) 
      
Marital status, No. (%)*      
Married or living together 3 (10) 2 (6) 1 (7) 29 (76) 32 (86) 
Divorced 6 (20) 5 (15) 1 (7) 4 (11) 4 (11) 
Widowed 0 (0) 1 (3) 0 (0) 0 (0) 0 (0) 
Never married 21 (70) 26 (76) 13 (87) 5 (13) 1 (3) 
      
Work situation, No. (%)*      
Working / fulltime 
household / studying 

 
1 (3) 

 
2 (6) 

 
2 (13) 

 
24 (63) 

 
33 (89) 

Protected work 0 (0) 2 (6) 1 (7) 0 (0) 0 (0) 
Incapable of work 24 (80) 26 (76) 9 (60) 6 (16) 2 (5) 
Unemployed 5 (17) 4 (12) 3 (20) 7 (18) 1 (3) 
Retired 0 (0) 0 (0) 0 (0) 1 (3) 1 (3) 
      
Clinical variables      
      
OPCRIT(McGuffin et al., 
1991) lifetime ICD10 
diagnosis,  
No. (%)* 

     

Schizophrenia / psychotic 
disorder 

 
28 (93) 

 
28 (82) 

 
14 (93) 

 
0 (0) 

 
0 (0) 

Schizoaffective disorder 2 (7) 6 (18) 1 (7) 0 (0) 0 (0) 
Mild / moderate depression 0 (0) 0 (0) 0 (0) 4 (11) 6 (16) 
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Table 3.1 – continued   Descriptive characteristics of the participants 
 

  
Current 
paranoid 
patients 
(n = 30) 

Current 
non-
paranoid 
patients 
(n = 34) 

 
 
Remitted 
patients 
(n = 15) 

 
High 
schizotypy 
participants 
(n = 38) 

 
 
Healthy 
controls 
(n = 37) 

Clinical variables      
      
PANSS† score (SD),  
[range]  

71.4 (13.7) 
[47; 103] 

60.5 (9.7) 
[41; 79] 

44.3 (8.5) 
[32; 60] 

36 (4.5), 
[31 ; 50] 

33.7 (2.9), 
[30 ; 44] 

      
PANSS suspiciousness/ 
persecution‡, 
(SD), [range] 

 
5.3 (1.1) 
[4; 7] 

 
2.3 (0.9) 
[1; 3] 

 
1.7 (0.9) 
[1; 3] 

 
1.6 (0.7), 
[1; 3] 

 
1.2 (0.4), 
[1; 2] 

      
ESM momentary paranoia, 
(SD), [range] 

3.0 (1.6) 
[1; 7] 

2.1 (1.1) 
[1; 7] 

1.7 (0.8) 
[1; 4.8] 

1.6 (0.7) 
[1; 5.5] 

1.3 (0.4) 
[1; 4.5] 

      
Mean age of first psychotic 
episode (SD),  [range], y  §   

22.8 (8.2) 
[13; 45] 

23.1 (7.3) 
[13; 43] 

22.1 (6.3) 
[12; 35] 

- - 

      
Mean age of first contact 
with psychiatric service due 
to psychotic symptoms 
(SD),  [range], y ¶ 

 
26.9 (8.8) 
[16; 49] 

 
24.5 (7.7) 
[15; 44] 

 
22.5 (6.0) 
[12; 35] 

- - 

      
Usual symptom severity last 
2 years (Life Chart),  
No. (%)*†† 

     

Severe 3 (10) 1 (3) 0 (0) - - 
Moderate 14 (48) 14 (45) 6 (46) - - 
Mild 11 (38) 15 (48) 5 (38) - - 
Recovered 1 (3) 1 (3) 2 (15) - - 
      

* Due to rounding, percentages may not add exactly to 100%.  
† Total score on the Positive and Negative Syndromes Scale.  
‡ Mean score on item P6 of the Positive and Negative Syndromes Scale, scale ranges from 1 to 7. 
§ Because of missing values, data were only calculated for 26 current paranoid patients, 28 current non-
paranoid patients and 14 remitted patients. 
¶ Because of missing values, data were only calculated for 28 current paranoid patients and 32 current non-
paranoid patients. 
†† Because of missing values, data were only calculated for 29 current paranoid patients, 31 current non-
paranoid patients and 13 remitted patients. 
 
 
 
Depression, as measured with the PANSS, was significantly associated with trait 
paranoia (B[SE]=.30 [.01], p<0.001). Depression was also correlated with self-esteem 
level (e.g. ESM self-esteem level: B[SE]=-.24[.05], p<0.000) and self-esteem variability 
(e.g self-esteem standard deviation: B[SE]=.09 [.02], p<0.000). It is therefore likely that 
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depression confounds the association between paranoia and the self-esteem variables. In 
order to assess the associations that are specific for paranoia, depression was added as a 
confounder in the models. 
 
Table 3.3   Independent and dependent variables by tertile group* 
 

 T1 
Low  
paranoia 
(n = 47) 

T2 
Medium 
paranoia 
(n = 51) 

T3 
High  
paranoia 
(n= 56) 

 
Total 
sample 
(n = 154) 

Part 1     
     
PS†, (SD), 
[range]  

1.5 (0.2) 
[1;1.8] 

2.2 (0.2) 
[1.9;2.6] 

3.3 (0.5) 
[2.6; 4.5] 

2.4 (0.8) 
[1; 4.5] 

     
PANSS depression‡,  
(SD), [range] 

1.5 (1.0) 
[1; 5] 

1.9 (1.1) 
[1; 5] 

2.8 (1.3) 
[1; 6] 

2.1 (1.3) 
[1; 6] 

     
Measures of SE level     
     
Momentary level§, (SD), 
[range] 

6.3 (0.5) 
[3.9; 7] 

6.0 (0.8) 
[3.5; 7.0] 

5.6 (1.0) 
[2.7; 7] 

6.0 (0.8) 
[2.7; 7] 

     
Participant level¶, (SD), 
[range] 

56.4 (25.1) 
[-33; 102] 

41.8 (27.7) 
[-9; 93.0] 

18.8 (34.0) 
[-53; 92] 

37.9 (33.2) 
[-53; 102] 

     
Measures of SE instability     
     
Momentary level**, (SD), 
[range] 

0.2 (0.2) 
[0; 0.8] 

0.3 (0.3) 
[0; 1.7] 

0.4 (0.3) 
[0; 1.5] 

0.3 (0.3) 
[0; 1.7] 

     
Participant level‡‡, (SD), 
[range] 

0.3 (0.2) 
[0; 1.0] 

0.4 (0.3) 
[0; 1.6] 

0.6 (0.4) 
[0; 1.8] 

0.4 (0.3) 
[0; 1.8] 

     
Part 2     
     
ESM momentary  
paranoia§§, (SD), [range] 

1.3 (0.5) 
[1; 6.3] 

1.7 (1.0) 
[1; 7] 

2.6 (1.3) 
[1; 7] 

1.9 (1.1) 
[1; 7] 

     
* Separate means were calculated for each participant and subsequently aggregated to obtain group means.  
† PS indicates mean score on the Paranoia Scale, scale ranges from 1 to 5. 
‡ PANSS depression indicates mean score on the depression item of the Positive and Negative Syndromes 
Scale, scale ranges from 1 to 7.  
§ ESM momentary self-esteem assessment, scale ranges from 1 to 7. 
¶ Total score on the Self-Esteem Rating Scale, scale ranges from -120 to +120. 
** Absolute difference score in self-esteem between two concurrent ESM assessments, minimum possible 
difference score is 0 and maximum possible difference score is 6. 
‡‡ Standard deviation of all ESM momentary self-esteem assessments.   
§§ ESM momentary paranoia assessment, scale ranges from 1 to 7. 
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i) Is self-esteem level and instability associated with trait paranoia? 
Trait paranoia was significantly associated with a lower level of trait self-esteem, as 
consistently shown by lower sum scores on the SERS questionnaire and by lower mean 
levels of momentary self-esteem assessed in daily life (Table 3.4). High paranoid 
individuals (highest tertile) showed a significantly lower self-esteem level compared to 
low paranoid participants (lowest tertile) (Table 3.4). After controlling for the possible 
confounding effects of sex and depression, paranoia was still significantly associated 
with a lower level of self-esteem. After subsequently controlling for the constraining 
effect of self-esteem instability, the effect disappeared at momentary level (Table 3.4).  
 
 
Table 3.4   Regression estimates (B) for the effect of paranoia on self-esteem level 
 

Self-esteem  
level 

Confounders n B (SE) p linear 
trend 

p 
(T2 vs T1)* 

p 
(T3 vs T1)* 

       
Mean ESM  
self-esteem level 

      

 - 154 -.32 (.08) p<.001  *** 
 sex 154 -.32 (.08) p<.001  *** 
 sex, depression 154 -.20 (.09) p=.03  * 
 sex, depression,  

self-esteem instability 
154 -.09 (.01) n.s.   

       
SERS  
self-esteem level 

      

 - 154 -18.93 (2.89) p<.001 * *** 

 sex 154 -20.33 (3.09) p<.001 ** *** 

 sex, depression 154 -16.10 (3.30) p<.001 * *** 

 sex, depression,  
self-esteem instability 

154 -13.04 (3.30) p<.001  *** 

       

*Paranoia Scale tertile scores,  
 T1=low paranoia; T2=medium paranoia; T3=high paranoia; * p<0.05; ** p<.01; *** p<.001 
Note. Paranoia, defined as the total score on the PANSS item P6 (suspiciousness/persecution), yielded 
approximately similar results at all three levels. The association disappeared at momentary level, as well as day 
and participant level, after controlling for sex, depression and self-esteem instability 

 
 
In addition, trait paranoia was significantly associated with higher fluctuations in self-
esteem. Both larger standard deviations and a larger mean change from moment-to-
moment measured in daily life, were associated with more trait paranoia, even after 
controlling for the possible confounding effects of sex and depression (Table 3.5). High 
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paranoid individuals (highest tertile) showed significantly more self-esteem fluctuations 
compared to low paranoid individuals (lowest tertile), even after controlling for all 
possible confounding effects (Table 3.5).   
 
 
Table 3.5   Regression estimates (B) for the effect of paranoia on self-esteem instability 
 

Self-esteem 
instability 

Confounders n B (SE) p linear 
trend 

p 
(T2 vs T1)* 

p 
(T3 vs T1)* 

       
moment-to-
moment change 

      

 - 154 .11 (.03) p<.001  *** 
 sex 154 .14 (.03) p<.001 * *** 
 sex, depression 154 .09 (.03) p=.002  ** 
 sex, depression,  

self-esteem level 
154 .06 (.03) p=.02  * 

       
SD       

 - 154 .13 (.03) p<.001  *** 

 sex 154 .16 (.03) p<.001 * *** 

 sex, depression 154 .11 (.03) p=.001  *** 

 sex, depression,  
self-esteem level 

154 .08 (.03) p=.01  ** 

       

*Paranoia Scale tertile scores,  
T1=low paranoia; T2=medium paranoia; T3=high paranoia; * p<0.05; ** p<.01; *** p<.001 
Note. Paranoia, defined as the total score on the PANSS item P6 (suspiciousness/persecution), yielded 
approximately similar results at all three levels, before and after controlling for sex, depression and SE level. 

 
 
ii) Is trait self-esteem instability stronger associated with trait paranoia than 
self-esteem level? 
Self-esteem level was significantly and linearly associated with self-esteem instability 
(B[SE]=-.20 [.03]; p<.001). Therefore, self-esteem instability was controlled for in the 
model predicting self-esteem level. As presented in Table 3.4, the effect of trait paranoia 
on self-esteem level disappeared after controlling for the constraining effects of self-
esteem instability. In the model predicting self-esteem instability on the other hand, the 
effect of trait paranoia remained significant after controlling for self-esteem level (see 
Table 3.5). Therefore, it seems safe to suggest that self-esteem instability is more 
strongly related to paranoia than self-esteem level. 
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iii) Are momentary changes in state self-esteem associated with state paranoia? 
Multilevel linear regression analysis showed a temporal association between changes in 
self-esteem and state paranoia. A decrease in self-esteem between two succeeding 
reports was significantly associated with an increase in subsequent momentary paranoia 
(B[SE]=.17 [.01]; p<.001). This association remained strong and significant after 
controlling for sex, current depressive mood and paranoia at the previous beep moment 
(B[SE]= .17 [.01]; p<.001). 
 
Robustness of the results 
Additional analyses were performed to investigate whether the individuals who were 
excluded from the analyses were comparable to the study group in terms of their scores 
on ESM momentary self-esteem. The analyses were performed on the data of 27 
individuals, since 2 individuals did not comply with the protocol (one filled out all the 
booklets on the first day, the other did not report the time on any of the beeps). Factor 
(principal component) analysis on the raw within-participants ESM self-esteem scores 
identified one factor, accounting for 68% of the total variance. The four self-esteem 
items had a strong loading on the factor (negative statements respectively -0.78 and -
0.90; positive statements respectively 0.90 and 0.69) and good internal consistency 
(Cronbach’s α = 0.84), which is comparable to that of the study group. The mean ESM 
momentary self-esteem level of the excluded individuals was 5.1 (SD=1.1), which was 
substantially lower than the mean ESM momentary self-esteem level of high paranoid 
individuals in the highest tertile (Table 3.3). The mean ESM momentary fluctuation, 
based on only 23 individuals, was 0.7 (SD=0.5), which was substantially higher than the 
mean ESM momentary fluctuation of high paranoid individuals in the highest tertile 
(Table 3.3). These differences will be addressed in the discussion. 
 
 
DISCUSSION 

 
The findings support the hypothesis that instability in self-esteem is associated with 
both trait and state paranoia. The results of part 1 confirm the hypothesis that 
individuals at higher positions on the paranoia continuum not only show a lower 
general self-esteem level, but also more fluctuations in their self-esteem. These results 
are consistent with previous findings of an association between paranoia and low levels 
of self-esteem, both found in patients with psychosis (Freeman et al., 1998) and in non-
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clinical samples (Combs & Penn, 2004; Ellett et al., 2003; Martin & Penn, 2001). The 
results are also in line with findings of a specific association between paranoia and 
fluctuations of self-esteem in a general population sample (Thewissen et al., 2007) and 
extend these findings to the context of daily life in individuals ranging from non-
pathological to pathological levels of paranoia. Furthermore, these data suggest that 
instability of self-esteem plays a more important role in the association with paranoia 
than level of self-esteem. The second set of analyses aimed to investigate the temporal 
relationship between momentary self-esteem and state paranoia in the daily life of 
psychotic patients. The results are in line with the hypothesis that decreases in self-
esteem may result in increases in paranoid thinking (Bentall et al., 2001) thus providing 
evidence for a causal relationship between self-esteem and paranoia.  
 The relationship between self-esteem and psychosis has been investigated 
thoroughly (Barrowclough et al., 2003; Bowins & Shugar, 1998; Freeman et al., 1998; 
Krabbendam et al., 2002; Lecomte et al., 1999; Nickols, 1966; Silverstone, 1991; 
Silverstone & Salsali, 2003). There is a growing consensus that psychotic individuals 
present with low levels of self-esteem at different phases of the illness (Hall & Tarrier, 
2003), even after symptomatic recovery (Gureje, Harvey, & Herrman, 2004). Negative 
evaluations of the self are specifically associated with positive psychotic symptoms in 
general (Barrowclough et al., 2003), although premorbid feelings of inferiority have been 
found to be more frequent in paranoid patients than in a comparison group of 
individuals with schizophrenia (Kendler & Hays, 1981).   
 The more specific relationship between self-esteem and paranoia has also been 
the focus of study for many years (Bentall, 1994; Bentall, Kinderman, & Kaney, 1994; 
Colby, 1975; Garety, Kuipers, Fowler, Freeman, & Bebbington, 2001; Meissner, 1981; 
Schwartz, 1963). Up to now, most studies had specifically focused on the relationship 
between levels of self-esteem and paranoia. However, the results of these studies are 
equivocal, particularly compared to the results of studies investigating the relationship 
between self-esteem and psychosis in general. Paranoia has been found to be associated 
with low levels of self-esteem, both in patients (Freeman et al., 1998) and in non-clinical 
samples (Combs & Penn, 2004; Ellett et al., 2003; Martin & Penn, 2001), as well as 
relatively high or even normal levels of self-esteem in paranoid patients (Candido & 
Romney, 1990; Krstev et al., 1999; Lyon et al., 1994). One explanation for these 
inconsistent findings is that the dynamic aspects of self-esteem were not taken into 
account.  
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The importance of fluctuations in self-esteem has been stressed by a recent 
explanatory model of paranoia in which the formation of persecutory delusions is 
suggested to be a complex and dynamic process (Bentall et al., 2001). According to the 
model, paranoid patients attempt to avoid negative beliefs about the self by assuming 
that their disappointments in life are caused by intentional actions of other people. 
These attempts to maintain self-esteem have the unfortunate consequence of obtaining a 
negative world view. However, as the attempts to avoid negative beliefs are not always 
effective, it is predicted that self-esteem will be highly unstable in paranoid patients, 
rather than being a stable trait. The present findings of a strong association between 
paranoia and higher fluctuations of self-esteem are therefore well in line with this theory 
and additionally show that self-esteem may fluctuate within a very short period.  

The strength of the findings in part 1 is that fluctuations in self-esteem were 
consistently demonstrated using two different approaches to measure instability of self-
esteem. First, at a momentary level, in which fluctuations were identified from moment 
to moment. And second, as a participant characteristic, in which the fluctuations 
reflected the variance in self-esteem over the study period. There was evidence for a 
dose-response relationship, in that the results showed significantly more self-esteem 
fluctuations in high paranoid individuals compared to low paranoid individuals at all 
three levels. 

The findings of the part 1 also provide evidence for a strong association 
between paranoia and a lower self-esteem level using two different approaches to 
measure self-esteem level: global level of self-esteem over the days, and level of self-
esteem assessed with a questionnaire. After controlling for self-esteem instability, the 
association disappeared at momentary level. This may indicate that self-esteem level is 
strongly constrained by self-esteem instability. On the other hand, self-esteem instability 
was not found to be confounded by level of self-esteem. This suggests that in the context 
of daily life, instability of self-esteem plays a more important role in the relationship 
with paranoia than level of self-esteem, as the latter is reducible to the first but not the 
other way around.  

In part 1, it was not possible to infer the direction of causality between paranoia 
and level and fluctuations in self-esteem. Level and fluctuations in self-esteem could 
merely be interpreted as an expression of psychosis liability. The results of part 2, 
however, yield evidence of a temporal association between self-esteem and paranoia by 
showing that a decrease in self-esteem is associated with an immediate increase in 
paranoia. Although these findings demonstrate that the fluctuation magnitude of self-
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esteem influences the degree of paranoia, it is most likely that a low self-esteem level and 
high self-esteem instability both act as a vulnerability, maintaining and consequential 
factor of paranoia (Bentall et al., 2001; Freeman et al., 1998; Krabbendam et al., 2002; 
Roe, 2003). 

The results of both studies should be interpreted in the context of some 
limitations. First, comparison analyses in part 1 demonstrated that the individuals who 
had been excluded from the main analyses were different from the study group in terms 
of mean momentary self-esteem level and fluctuations. The excluded group showed a 
lower self-esteem level and considerably higher self-esteem fluctuations. However, as 
most of the excluded individuals were patients who were not able to participate in the 
study due to severity of their illness, the lower self-esteem level and higher self-esteem 
fluctuations can be interpreted as expressions of the degree of their illness. Moreover, 
this observation suggests that, if anything, the current findings may underestimate the 
association between paranoia and level and fluctuations of self-esteem. Second, it has 
been argued that the Paranoia Scale might contain some affectively laden or depression 
items. Therefore, one could argue that current findings of a relationship between self-
esteem and paranoia are ambiguous. However, controlling for depression did not 
change the results, suggesting that it is more the paranoid rather than the depressive 
content of the Paranoia Scale that is associated with self-esteem. Third, self-esteem was 
measured in both studies as one single concept. According to some researchers 
(Barrowclough et al., 2003), it is important to make a distinction between positive and 
negative components of self-esteem, since individuals may hold both positive and 
negative views about the self, which may act independently. However, since the current 
results are consistently found using two different definitions, the results are expected to 
be reliable. Besides, factor analysis on the positive and negative momentary self-esteem 
items demonstrated that the items were representative of one single substantive 
construct. Fourth, there was no distinction made based on content of the paranoid 
beliefs. It has been argued that there may be two separate types of paranoia which 
represent beliefs about the deservedness of the persecution. One type is persecution or 
‘poor me’ paranoia and the other type is punishment or ‘bad me’ paranoia (Chadwick, 
Trower, Juusti-Butler, & Maguire, 2005). ‘Bad me’ paranoia, in which the malevolence 
of others is conceived as justifiably deserved, is typically characterised by lower self-
esteem. Recent evidence shows that these beliefs on deservedness may change or 
alternate within a person over time, representing separate phases of an unstable 
phenomenon (Melo, Taylor, & Bentall, 2006). Therefore, it would be valuable for future 
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studies on momentary paranoia to investigate these two types of paranoia separately. 
Finally, it could be argued that the key issue is not variability in self-esteem but rather a 
more general emotional vulnerability. Self-esteem variability possibly is a marker for 
this more general emotional vulnerability. This possibility cannot be ruled out in the 
current paper.  

The current findings have several implications. The finding that not only a low 
self-esteem level, but also self-esteem fluctuations are a main feature of paranoid 
patients has an important implication for treatment. Besides targeting improvement of 
self-esteem (Hall & Tarrier, 2003; Lecomte et al., 1999), psychological treatments should 
also focus on regulation of self-esteem. Future explanatory models of paranoia should 
also take into account the dynamic structure of self-esteem. Other factors, such as 
mood, which are involved in the complex relationship between self-esteem and paranoia 
merit further investigation. 
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ABSTRACT  

 
Two contemporary psychological accounts of paranoia suggest a different role for 
emotional processes in the development of paranoid symptoms: paranoia as a 
protection against negative emotions and paranoia as a direct reflection of negative 
emotions, especially anxiety. Studies have mainly investigated the association between 
negative emotional processes and paranoia using cross-sectional designs, limiting the 
possibility to infer direction of causality. In the present study, the temporal association 
between changes in momentary emotional processes and paranoia was investigated in 
the daily life of patients with positive psychotic symptoms. The Experience Sampling 
Method (a structured self-assessment diary technique) was used to examine paranoia 
and changes in three key negative emotional processes including depression, anxiety 
and anger. Multilevel regression analyses yielded significant cross-sectional associations 
between paranoia and the above mentioned aspects of emotional experience. 
Longitudinal analyses showed that paranoid beliefs not only generate, but 
independently also arise from increases in negative emotional experiences. An increase 
in anxiety was found to be the strongest predictor of paranoia. It can be concluded that 
paranoia may be emotion-driven, rather than serving an immediate defensive function 
against negative emotions. Anxiety in particular is a possible maintaining factor of 
paranoid beliefs. 
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INTRODUCTION 
 
Research into the etiology and mechanisms of psychosis has gradually shifted from a 
syndrome-oriented approach to a dimensional, or even more specific, symptom-
oriented approach (Bentall, 2006; Berner, 1997; Costello, 1992; van Os et al., 1999). The 
underlying mechanisms of paranoid symptoms in particular have become an important 
focus of attention (Bentall, Corcoran, Howard, Blackwood, & Kinderman, 2001; 
Freeman, Garety, Kuipers, Fowler, & Bebbington, 2002). Over the last few years, 
considerable progress has been made in identifying (social) cognitive determinants of 
persecutory delusions, such as deficits in theory of mind (Corcoran, 2000; Corcoran, 
Cahill, & Frith, 1997; Frith, 1992), biases in attention (Bentall & Kaney, 1989; Fear, 
Sharp, & Healy, 1996), reasoning (Garety et al., 2005; Garety, Hemsley, & Wessely, 
1991) and attributional style (Bentall, 1994; Bentall, Kaney, & Dewey, 1991; Kinderman 
& Bentall, 1997). However, less is known about the underlying psychological processes 
which may interact with these cognitive factors in the development of paranoid beliefs, 
in particular the contribution of negative emotions.  
 Emotional processes are considered to play an important role in the generation 
and maintenance of paranoid symptoms. The role of emotions is incorporated in two 
main contemporary psychological accounts of persecutory delusions (Bentall, 
Corcoran, Howard, Blackwood, & Kinderman, 2001; Freeman, Garety, Kuipers, Fowler, 
& Bebbington, 2002). According to one account, persecutory delusions are thought to 
arise in individuals with deeply rooted low self-esteem. Paranoid individuals attempt to 
protect their self-esteem and avoid negative beliefs about the self by attributing 
threatening events to the actions of other people (Bentall, Corcoran, Howard, 
Blackwood, & Kinderman, 2001). Emotional processes play an essential theoretical role 
in this delusion-as-defence account, since it is hypothesised that paranoid beliefs 
prevent the activation of negative emotions. This account of paranoia is consistent with 
the suggestion that paranoia is a form of hidden or camouflaged depression (Zigler & 
Glick, 1988). Another influential account of persecutory delusions proposes that 
delusions arise from an interaction between several factors, such as pre-existing 
negative self schemas and personality, cognitive biases, internal unusual experiences, 
external events and emotional processes (Freeman, Dunn et al., 2005; Freeman & 
Garety, 2004; Freeman, Garety, Kuipers, Fowler, & Bebbington, 2002). In this model, a 
more central and direct role is claimed for emotion and self-esteem in the development 
and maintenance of delusions. The content of delusions may directly reflect the 
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emotional state of the individual. Especially anxiety is postulated as being important, 
since persecutory delusions can be conceptualised as threat beliefs (Freeman & Garety, 
2003; Freeman & Garety, 2004; Freeman, Garety, & Kuipers, 2001; Freeman, Garety, 
Kuipers, Fowler, & Bebbington, 2002). But also depression, anger, guilt and disgust, or a 
combination of those, may contribute to the content of persecutory delusions (Freeman 
& Garety, 2003).  

Although there is increasing evidence for a role of emotional processes in the 
development and maintenance of psychosis in general (e.g. Häfner et al., 2005; Jones, 
Rodgers, Murray, & Marmot, 1994), and more specifically to positive psychotic 
symptoms (Allen et al., 2005; Krabbendam et al., 2002; Krabbendam & van Os, 2005; 
Norman & Malla, 1994), evidence for a contribution of emotion to paranoia is rather 
limited. Appelbaum et al. (1999) demonstrated, in a large sample of hospitalised 
patients, that persecutory delusions were associated with higher levels of negative affect 
relative to other types of delusions, such as delusions of guilt, somatic or religious 
delusions. Recently, Smith et al. (2006) have demonstrated a strong association between 
persecutory delusions and depression, low self-esteem and negative evaluative beliefs in 
a large sample of individuals who had suffered a recent relapse in psychosis. A study by 
Green et al. (2006) provides evidence for an association between negative emotions and 
specific aspects of delusional content in persecutory delusions. Depression and low self-
esteem were found to be characteristic for individuals who feel less powerful than their 
persecutors. Subclinical paranoia has also been found to be associated with negative 
emotional experiences, such as higher levels of depression, lower self-esteem and greater 
social anxiety (Combs & Penn, 2004; Martin & Penn, 2001). In an experimental study 
using virtual reality, Freeman et al. (2005) showed that subclinical paranoia was closely 
related to emotional disturbances as well. Level of anxiety was found to be the strongest 
predictor of persecutory ideation in a virtual reality controlled environment.  

The evidence to date for a contribution of emotion to paranoia is fairly 
inconclusive due to methodological difficulties. Associations were predominantly 
investigated using cross-sectional designs, limiting the interpretation of direction of 
causality. Therefore, it cannot be concluded from these studies that negative emotions 
trigger or contribute to the maintenance of paranoid symptoms. Furthermore, since 
emotional changes have been shown to occur within a short-time period (Myin-
Germeys, Delespaul, & deVries, 2000; Myin-Germeys, van Os, Schwartz, Stone, & 
Delespaul, 2001) and, more importantly, since delusional experiences may fluctuate 
over periods of months or weeks (Garety & Hemsley, 1997) or even days and hours 
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(Myin-Germeys, Nicolson, & Delespaul, 2001), it may be worthwhile investigating the 
temporal association between momentary emotional processes and paranoia in the 
context of daily life.  

Three types of negative emotion – anxiety, anger and depression – are of 
considerable interest when studying persecutory delusions (Freeman & Garety, 2004). 
In the current study, we used the Experience Sampling Method (ESM), a structured self-
assessment diary technique, to explore the dynamic relationship between changes in 
these three types of negative emotional experience and paranoia in the daily life of a 
sample of psychotic patients. First, the cross-sectional association between changes in 
emotional states and paranoia was investigated. Second, the temporal relationship 
between changes in emotional states and paranoia was studied. It was examined 
whether changes in specific negative emotional states contribute to the development of 
paranoia or rather result from paranoid experiences. 
 
 
METHODS 
 
Sample 
In order to obtain a sample of patients who were likely to have fleeting everyday 
instances of paranoid thinking, individuals with a clinical diagnosis of psychotic 
disorder were selected. These individuals were derived from a previous study 
(Thewissen et al., 2007). The following individuals were included in the present study: i) 
patients with current paranoid psychotic symptoms, defined as having a score of > 3 on 
item P6 (suspiciousness) of the Positive and Negative Syndromes Scale (PANSS; see 
Instruments section); ii) patients with current other positive psychotic symptoms, 
defined as having a score of < 4 on the PANSS items P6 (suspiciousness) AND having a 
score of > 3 on at least one of the PANSS items P1 (delusions),  P3 (hallucinatory 
behaviour), P5 (grandiosity) and G9 (unusual thought content); iii) patients with 
remitted psychotic symptoms, defined as having a score of < 4 on all the 
aforementioned PANSS items. 

Inclusion criteria were 18 to 65 years of age, sufficient command of the Dutch 
language to understand and fill out the questionnaires, and signed informed consent 
conforming to the local ethics committee guidelines. Patients were recruited from in-
patient and out-patient psychiatric services in the region of South Limburg, the 
Netherlands. All patients were under current treatment and were extensively screened 
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for psychiatric symptoms using diagnostic interviews including the Brief Psychiatric 
Rating Scale (Overall & Gorham, 1962), the Positive and Negative Syndrome Scale (Kay, 
Fiszbein, & Opler, 1987) and the Life Chart (Susser et al., 2000). Interview data and, 
when necessary, clinical record data were used to yield ICD-10 diagnoses by the 
OPCRIT (Operational Criteria Checklist for Psychotic and Affective Illness) computer 
program version 3.4 (McGuffin, Farmer, & Harvey, 1991).  
 
Measures 
ESM 
Paranoid symptoms and aspects of emotional experience were assessed using the 
Experience Sampling Method (ESM; Csikszentmihalyi & Larson, 1987), a random time 
sampling self-assessment diary technique to assess mental state in a daily life context. 
Subjects received a digital wristwatch and ten identical pocket size questionnaires 
collated in a booklet for each day. Ten times a day on six consecutive days, the watch 
emitted a signal after which subjects had to rate their current mood, self-esteem and 
symptoms on a 7-point Likert scale. The watch was programmed to emit a signal at least 
every 90 minutes at unpredictable moments between 7.30 a.m. and 10.30 p.m. Three 
different time series were used to prevent participants, some of whom were living in the 
same sheltered housing, being signalled at precisely the same moment.   

During an initial briefing session, the ESM procedure was explained and a 
practice form was completed to confirm that subjects were able to understand the 7-
point Likert scale format. Subjects were instructed to complete their reports 
immediately after the ‘beep’ to minimize memory distortions and to register the time at 
which they completed the questionnaire. During the actual sampling period, research 
staff contacted subjects frequently by phone or, when necessary, visited them to assess 
whether they were complying with the instructions. During a debriefing session, 
subjects were interviewed extensively to be sure that they complied with the 
instructions. Based on the indicated times of completion, all reports completed more 
than 15 minutes after the signal were excluded from the analysis as previous work 
(Delespaul, 1995) has shown that reports completed after this time interval are less 
reliable and consequently less valid. For the same reason, subjects with less than 20 valid 
reports were excluded from the analyses. 

The feasibility, validity and reliability of ESM has been demonstrated in 
previous research in healthy individuals (Jacobs et al., 2005), but also in individuals with 
schizophrenia (Delespaul, 1995; Myin-Germeys, Delespaul, & van Os, 2005; Myin-



EMOTIONAL CHANGES AND PARANOIA 

 75 

Germeys, van Os, Schwartz, Stone, & Delespaul, 2001) and other psychiatric disorders 
(De Vries, 1992). 
 
Assessment of momentary paranoia  
Paranoia was derived from the Experience Sampling reports and defined as the mean 
score of the items “I feel that others dislike me”, “I feel that others might hurt me”, “I 
feel suspicious”, and “I feel safe” (reversed scale). The items were rated on 7-point 
Likert scales, ranging from 1 “not at all” to 7 “very”. Principal component factor analysis 
on the raw within-subjects scores yielded one factor according to the Kaiser criterion 
(eigenvalue > 1), accounting for 75% of the total variance. The items had a strong 
loading on the factor (negative statements < -.84; positive statement >.80) and high 
internal consistency (Cronbach’s α = 0.89).  
 
Assessment of emotional changes  
Emotional experiences were derived from the Experience Sampling reports using the 
following three negative mood items: “anxious”, “angry” and “down”. The items were 
rated on 7-point Likert scales, ranging from 1 “not at all” to 7 “very”. Emotional changes 
were defined as the difference in affect between two succeeding reports (see statistical 
analyses). 
 
Statistical analyses 
Multilevel linear regression models were estimated to examine the cross-sectional and 
longitudinal association between emotional processes and paranoia. Multilevel or 
hierarchical linear modelling techniques are a more advanced variant of unilevel linear 
regression analyses and are ideally suited for the analysis of hierarchical or clustered 
data (Schwartz & Stone, 1998). ESM data have a hierarchical structure, in which 
repeated momentary observations (level 1) are clustered within subjects (level 2). 
Multilevel techniques allow the variability of each variable to be analysed at multiple 
hierarchical levels. 
 First, the cross-sectional association between emotional experiences on the one 
hand and paranoia on the other was determined. Separate multilevel linear regression 
models were estimated with paranoia at the target moment as the dependent variable 
and “anxiety”, “anger” and “depression” at the target moment successively as the 
independent variables. Subsequently, all mood items were added to the model in order 
to investigate mutual independence. The multilevel models were corrected for the a 
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priori selected confounders sex and age (see arrow A in Figure 4.1). 
Second, it was investigated whether paranoia at target moments (t) is predicted 

by changes in preceding emotional experiences. Emotional changes were defined as the 
difference (i.e. an increase) in negative mood between two succeeding reports: the score 
on the mood item at the target moment (t) minus the score on the mood item at the 
previous moment (t-1, roughly 90 minutes earlier). The difference score ranges from -6 
to +6 and high scores reflect increases. In order to investigate whether paranoia (t) is 
predicted by emotional changes, separate multilevel linear regression models were 
estimated with paranoia (t) as the dependent variable and changes in “anxiety”, “anger” 
and “depression” successively as the independent variables. To investigate mutual 
independence, a multilevel linear regression model was estimated with paranoia (t) as 
the dependent variable and changes in the three mood items as independent variable. 
The multilevel models were corrected for the a priori selected confounders sex and age. 
In addition, the models were adjusted for paranoia on previous moments (t-1) (see 
arrow B in Figure 4.1).  
 Third, in order to investigate whether paranoia predicts changes in emotional 
experiences, separate multilevel linear regression models were estimated with changes 
in emotional experiences between the target moment and the following moment as 
dependent variable and paranoia at the target moment (t) as the independent variable. 
The multilevel models were corrected for the a priori selected confounders sex and age 
and for emotional processes at the target moment (t) (see arrow C in Figure 4.1). 

The multilevel regression models were analysed with the XTREG module in 
STATA/SE version 9.2 (StataCorp, 2006). The β is the fixed regression coefficient of the 
predictor and can be interpreted identically to the estimate in a unilevel regression 
model. The individual intercepts (α) of the multilevel model are treated as a random 
factor. 
 
 
RESULTS 
 
Sample and descriptive statistics 
Of the 103 patients who entered the study, 24 (23.3%) subjects were excluded from the 
analyses. Twenty-one patients terminated the study before the end of the six-day 
sampling period, due to severity of psychotic symptoms (n=11), cognitive incapability 
(n=5) or lack of cooperation (n=5). Even though they finished the study, three patients 



EMOTIONAL CHANGES AND PARANOIA 

 77 

were excluded because of an insufficient number (<20) of valid ESM observations. The 
final study sample therefore comprised 79 patients. The remaining patients had each 
completed an average of 38 valid reports (SD=10). During the sampling period, the 
patients showed a mean momentary paranoia score of 2.5 (SD=1.2; range 1 - 6.2), which 
is indicative of a sufficient degree of fleeting instances of paranoid thinking. Additional 
information regarding clinical and sociodemographic characteristics of the sample is 
summarised in Table 4.1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4.1   Cross-sectional and longitudinal associations between emotional processes and paranoia 
 
Note. A; Multilevel linear regression analysis to investigate cross-sectional association between emotional 
processes (t) (independent variable) and paranoia (t) (dependent variable), with age and sex as confounding 
factors. 
B; Multilevel linear regression analysis to investigate whether changes in emotional processes (independent 
variable) longitudinally influence paranoia (t) (dependent variable), with age, sex and paranoia (t-1) as 
confounding factors. 
C; Multilevel linear regression analysis to investigate whether paranoia (t) (independent variable) 
longitudinally influences changes in emotional processes (dependent variable), with age, sex and emotional 
processes (t) as confounding factors. 
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Table 4.1   Sociodemographic and clinical details of the participants 
 
Sociodemographic variables Psychotic patients 

(n = 79) 
  
Age, mean (SD), [range], y 36.1 (11.4), [18 ; 63] 
  
Sex, male/female ratio, No. (%) 66/13 (84/16) 
  
Education, No. (%)*  
Elementary school 10 (13) 
Secondary school 61 (77) 
Higher education 8 (10) 
  
Marital status, No. (%)*  
Married or living together 6 (8) 
Divorced 12 (15) 
Widowed 1 (1) 
Never married 60 (76) 
  
Work situation, No. (%)*  
Working / fulltime household / studying 5 (6) 
Protected work 3 (4) 
Incapable of work 59 (75) 
Unemployed 12 (15) 
Retired 0 (0) 
  
OPCRIT(McGuffin, Farmer, & Harvey, 1991) lifetime 
ICD10 diagnosis,  
No. (%)* 

 

Schizophrenia / psychotic disorder 70 (89) 
Schizoaffective disorder 9 (11) 
  
PANSS† score (SD),  
[range] 

61.6 (14.7), [32 ; 103] 

  
PANSS suspiciousness/persecution‡, 
(SD), [range] 

3.3 (1.9), [1 ; 7] 

  
ESM momentary anxiety§, 
(SD), [range] 

1.9 (1.1), [1 ; 5.5] 

  
ESM momentary anger§, 
(SD), [range] 

2.1 (1.1), [1 ; 5.1] 

  
ESM momentary depression§, 
(SD), [range] 

2.1 (1.1), [1; 4.7] 
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Table 4.1 – continued   Sociodemographic and clinical details of the participants 
 
Clinical variables Psychotic patients 

(n = 79) 
  
Usual symptom severity last 2 years (Life Chart), No. 
(%)*¶ 

 

Severe 4 (5) 
Moderate 34 (47) 
Mild 31 (42) 
Recovered 4 (5) 
  
Patient status, No. (%)*  
Inpatient 41 (52) 
Outpatient 38 (48) 
  
* Due to rounding, percentages may not add exactly to 100% 
† Mean total score on the Positive and Negative Syndromes Scale  
‡ Mean score on item P6 of the Positive and Negative Syndromes Scale, scale ranges from 1 to 7 
§ Separate means were calculated for each participant and subsequently aggregated to obtain group means. 
¶ Because of missing values, data were only calculated for 73 patients 

 
 
Association between emotional processes and paranoia 
Cross-sectional multilevel linear regression analyses showed that momentary paranoia 
was significantly associated with all three momentary mood items (“anxious”, “angry” 
and  “down”) after controlling for age and sex (Table 4.2).    

The regression analysis with all emotional items entered together in the model 
showed that ‘feeling anxious’ (B[SE]= .19 [.01]; p<.01), ‘feeling angry’ (B[SE]= .08 [.01]; 
p<.01) and ‘feeling down’ (B[SE]= .15 [.01]; p<.01), were independently associated with 
paranoia after controlling for the confounding effects of age and sex. Post-hoc Wald chi 
square tests, based on the multilevel regression model, were used for pairwise 
comparisons of the coefficients. ‘Feeling anxious’ was significantly stronger associated 
with paranoia compared to ‘feeling down’ (χ2(1)=5.05, p=0.02) and ‘feeling angry’ 
(χ2(1)=40.13, p<0.001). ‘Feeling down’ was significantly more associated with paranoia 
compared to ‘feeling angry’ (χ2(1)=13.76, p<0.001).   
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Changes in emotional processes as a predictor of paranoia 
Longitudinal multilevel linear regression models were estimated to clarify the 
contribution of changes in emotional processes to the development of subsequent 
paranoia. Paranoia was significantly associated with changes in negative affect and 
changes in all three mood items, after controlling for age, sex and paranoia at the 
previous beep moment (Table 4.2). 

 
  

Table 4.2   Cross-sectional and longitudinal multilevel regression estimates (B) for emotional processes and 
paranoia 
 

Dependent 
variable 

Independent 
variable 

B* (95% CI) p  N† Confounders 

       
Cross-sectional (arrow A Figure 1)      
       
Paranoia Anxious .26 (.24 ; .29) <.001 3009 age, sex 
       
Paranoia Angry .16 (.14 ; .18) <.001 3010 age, sex 
       
Paranoia Down  .23 (.21 ; .25) <.001 3010 age, sex 
       
Longitudinal (arrow B Figure 1)      
       
Paranoia Change in 

feeling anxious 
.14 (.11 ; .16) <.001 2397 age, sex, paranoia (t-1) 

       
Paranoia Change in 

feeling angry  
.08 (.06 ; .10) <.001 2400 age, sex, paranoia (t-1) 

       
Paranoia Change in 

feeling down  
.11 (.09 ; .13) <.001 2400 age, sex, paranoia (t-1) 

       
Longitudinal (arrow C Figure 1)      
       
Change in 
feeling anxious 

Paranoia .20 (.15 ; .26) <.001 2399 age, sex, anxious (t) 

       
Change in 
feeling angry 

Paranoia .15 (.09 ; .22) <.001 2402 age, sex, angry (t) 

       
Change in 
feeling down 

Paranoia .18 (.11 ; .24) <.001 2402 age, sex, down (t) 

       
* B can be interpreted identically to the regression coefficient in a unilevel linear regression model 
† Number of momentary assessments 
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The regression analysis with all mood item change scores entered together in the model 
showed that increases in ‘feeling anxious’ (B[SE]= .11 [.01]; p<.01), ‘feeling angry’ 
(B[SE]= .05 [.01]; p<.01) and ‘feeling down’ (B[SE]= .07 [.01]; p<.01) were independent 
predictors of paranoia, after controlling for age, sex and the confounding effects of 
paranoia at the previous beep moment. Post-hoc pairwise Wald chi square tests, based 
on the multilevel regression model, confirmed that ‘feeling anxious’ was a significantly 
stronger predictor of paranoia compared to ‘feeling down’ (χ2(1)=6.33, p=0.01) and 
‘feeling angry’ (χ2(1)=14.95, p<0.001). No significant differences were demonstrated 
between ‘feeling down’ and ‘feeling angry’ (χ2(1)=1.22, p=0.27). 
 
Paranoia as a predictor of emotional processes 
Longitudinal multilevel linear regression analyses showed that momentary paranoia led 
to a subsequent increase in all three emotional states after controlling for sex, age and 
emotional processes at the target moment (Table 4.2). 
 
 
DISCUSSION 
 
This study examined the relationship between key negative emotional processes and 
paranoid symptoms in daily life. The findings show that paranoia is independently and 
significantly cross-sectionally associated with feeling anxious, angry and down. When 
examining the longitudinal association within subjects, increases in feeling anxious, 
angry and down were found to be significant and independent short-term predictors of 
paranoia. Paranoia in its turn was a significant predictor of an increase in all three 
negative emotional processes, after controlling for sex, age and emotional processes at 
the target moment. Paranoia showed the strongest association with anxiety, in both 
cross-sectional and longitudinal relationships.  

The established relationship between paranoia and negative emotional 
experiences adds to the findings of earlier studies which have demonstrated this 
association at clinical as well as subclinical levels (e.g. Appelbaum, Robbins, & Roth, 
1999; Combs & Penn, 2004; Freeman, Garety et al., 2005; Martin & Penn, 2001; Smith et 
al., 2006).  
 
Paranoia: hidden depression or anxiety-driven? 
The temporal association between the two constructs showed that increases in feeling 
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‘anxious’, ‘angry’ and ‘down’ were independent predictors of paranoia, suggesting a 
causal association between these emotional states and paranoia. An increase in feeling 
anxious was found to be the strongest predictor of paranoia. This finding supports the 
idea that anxiety is the most important aspect of emotional experience which 
immediately leads to the formation of paranoid beliefs (Freeman & Garety, 2003; 
Freeman & Garety, 2004; Freeman, Garety, & Kuipers, 2001; Freeman, Garety, Kuipers, 
Fowler, & Bebbington, 2002). In addition, the results showed that paranoia significantly 
predicted a subsequent increase in all three key negative emotions. Current findings 
imply that paranoid beliefs both generate and arise from changes in negative emotional 
experiences. It therefore seems that paranoid beliefs do not serve an immediate 
defensive function against depressive or other negative emotions (Bentall, Corcoran, 
Howard, Blackwood, & Kinderman, 2001; Zigler & Glick, 1988), at least in the short-
term. The present findings demonstrate that increases in negative emotional states 
(especially anxiety) predict immediate paranoid symptoms, however interestingly 
paranoia also predicts subsequent increases in negative emotional states. It is therefore 
plausible that emotional processes, and anxiety in particular, are an important 
maintaining factor of paranoid beliefs.  
 
Limitations of the study  
A few limitations need to be taken into account when interpreting the study findings. 
First, the findings were based on subjective reports using a paper-and-pencil diary 
method. Some concern has been raised about the reliability of subjective reports, since 
for instance each individual can interpret the same question in a different way. 
However, subjective reports can be valid whereas when using objective measures, the 
validity should not be taken for granted (Strauss, 1994). In addition, the use of a paper-
and-pencil diary method has been questioned as it may lead to poor participant 
compliance. However, recent studies have demonstrated that the traditional paper-and-
pencil diary methods are not inferior to electronic diary methods with regard to 
compliance rates (e.g. Bolger, Shrout, Green, Rafaeli, & Reis, 2006; Green, Rafaeli, 
Bolger, Shrout, & Reis, 2006). The validity of self-report data has further been supported 
by a recent study, which demonstrated acceptable compliance with random ESM 
sampling procedures (Jacobs et al., 2005). A second limitation of the study is that there 
was no distinction made based on content of the paranoid beliefs. It has been argued 
that there may be two separate types of paranoia, namely persecution or ‘poor me’ 
paranoia and punishment or ‘bad me’ paranoia, representing beliefs about the 
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deservedness of the persecution (Chadwick, Trower, Juusti-Butler, & Maguire, 2005). 
‘Bad me’ paranoia, in which the malevolence of others is conceived as justifiably 
deserved, is characterised by lower self-esteem and higher depression and anxiety. 
Recent evidence shows that these beliefs on deservedness may change or alternate 
within a person over time (Melo, Taylor, & Bentall, 2006), which suggests that the 
beliefs are strongly related to state emotional experiences. Emotional processes and 
content of paranoid experiences may therefore be an important line of further 
investigation. 
 
Implications for treatment 
Current findings have important implications for clinical practice. Single-symptom 
research contributes to more targeted treatment interventions. Cognitive-behavioral 
therapy (CBT) has proven to be successful in reducing psychotic symptoms and the 
concomitant emotional distress by primarily addressing dysfunctional thoughts and 
beliefs (Turkington, Dudley, Warman, & Beck, 2004). However, it is important to 
recognise the primacy of emotions in psychological treatments of psychosis. Current 
results suggest that emotional disturbances may precede paranoid symptoms in daily 
life. Anxiety in particular appears to be an initiating and maintaining factor of paranoid 
beliefs. Campbell and Morrison (2007) suggest that any treatment package offered to 
individuals with paranoid delusions should incorporate anxiety management 
techniques. Anxiety should be specifically targeted complementary to the primary focus 
on dysfunctional cognitions. In fact, Birchwood and Trower (2006) state that “the next 
generation of therapy needs to focus on theory-driven studies of emotional dysfunction 
(...) including treatment studies which are themselves effective in ameliorating distress, 
but which may also have a secondary effect on the psychotic phenomena”. With the 
advent of the third generation of cognitive behavioural therapy, the primacy of 
emotional processes in psychosis is gradually being brought back into the picture. 
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ABSTRACT 
 
The previously reported but still poorly investigated link between deafness or hearing 
impairment (DHI) and the onset of positive psychotic experiences was investigated 
prospectively in a general population sample. Of the 109 DHI subjects at baseline, 11 
(10.1%) displayed psychotic experiences at T2 versus 137 (2.9%) of the non-DHI 
subjects (OR=3.8, 95% CI: 2.0, 7.2). This effect size was only slightly attenuated after 
adjustment for baseline psychotic experiences (OR=3.2, 95% CI: 1.6, 6.5) and after 
adjustment for T0 psychotic experiences and a range of other confounders (OR=3.0, 
95% CI: 1.4, 6.2) These results confirm previous findings of an association between 
hearing impairments and psychosis and show that this association can also be found 
prospectively in a nonclinical population.  
 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 



HEARING IMPAIRMENT AND PSYCHOSIS 

 93 

INTRODUCTION 
 
Ever since Kraepelin (1915) reported the occurrence of persecutory delusions in 
individuals with a hearing impairment, several studies have investigated the alleged 
association, primarily in elderly populations. While some studies failed to show an 
association between deafness or hearing impairment (DHI) and paranoid illness (e.g., 
Moore, 1981 and Watt, 1985), others reported that chronic deafness may constitute an 
important aetiological factor in the development of paranoid psychosis in later life 
(Cooper et al., 1974, Cooper, 1976, Cooper and Curry, 1976 and Stein and Thienhaus, 
1993). Reports of an association between hearing impairment and psychosis have not 
been confined to elderly populations only. One study reported that significant hearing 
impairment at age 18 years was a risk factor for the development of schizophrenia 
(David et al., 1995). Hearing impairment has even been experimentally associated with 
the development of paranoid symptoms (Zimbardo et al., 1981). Normal subjects who 
were made partially deaf by hypnotic suggestion, without awareness of the source of 
their deafness, became more paranoid than subjects who were aware of the source of 
their deafness. Almost all of these studies focused on the association between hearing 
impairment and psychotic illness. However, investigating psychosis-like experiences in 
nonclinical populations may also constitute a sensitive approach to elucidating risk 
factors for the psychosis phenotype (Johns and van Os, 2001, van Os et al., 2000 and 
Verdoux and van Os, 2002). In the current study, therefore, the association between 
self-reported hearing impairment and psychosis-like experiences was investigated 
prospectively in a general population cohort of 7076 individuals. Previous research in 
this cohort demonstrated that nonclinical psychotic experiences were continuous with 
clinical psychotic symptoms in terms of psychopathology, functional measures and risk 
factors (van Os et al., 2000), including urbanicity (van Os et al., 2001 and van Os et al., 
2003), neuroticism (Krabbendam et al., 2002), cannabis use (van Os et al., 2002), 
experience of discrimination (Janssen et al., 2003) and childhood trauma (Janssen et al., 
2004).  
 
 
METHODS 
 
Sample 
The current article is based on data pertaining to the Netherlands Mental Health Survey 
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and Incidence study (NEMESIS), a longitudinal study of the prevalence, incidence, 
course and consequences of psychiatric disorders in the Dutch general population. A 
comprehensive description of the project's objectives, sample procedure, response, 
diagnostic instruments, quality control procedures and analyses is provided in previous 
publications (Bijl et al., 1998a, Bijl et al., 1998b and van Os et al., 2001). At T0 (1996), a 
total of 7076 individuals (response rate=69.7%) between 18–64 years were interviewed 
at home using the Composite International Diagnostic Interview (CIDI; Smeets and 
Dingemans, 1993 and WHO, 1990), assessing the lifetime prevalence of psychotic 
experiences and symptoms. At T1 (1997), 5618 subjects participated for the second 
time, and, at T2 (1999), 4848 subjects participated for the third time.  
 
T0 deafness or hearing impairment (DHI) 
Subjects were asked during the face-to-face interview at T0 whether they had 
experienced deafness or serious hearing impairment in the past 12 months. Ratings were 
yes (“1”) or no (“0”). Individuals could also indicate whether they had received medical 
treatment for this problem. This group was analysed separately as the additional 
presence of medical treatment confers a greater level of validation to the exposure.  
 
T2 psychosis 
The psychosis outcome was defined as any positive response on any of the CIDI 
psychosis items at the end of the study at T2. Ratings concerned the 17 CIDI core 
psychosis items on delusions (13 items) and hallucinations (4 items) (items G1–G13, 
G15, G16, G20 and G21). These concern classic psychotic symptoms involving, for 
example, persecution, thought interference, auditory hallucinations and passivity 
phenomena. All these items can be rated in six ways: 1—no symptom, 2—symptom 
present but not clinically relevant (not bothered by it and not seeking help for it), 3—
symptom result of ingestion of drugs, 4—symptom result of somatic disease, 5—
symptom present (bothered by it/seeking help for it), 6—symptom may not really be a 
symptom because there appears to be a plausible explanation for it. T2 psychotic 
experience was broadly defined as any CIDI rating of 2, 3, 4, 5 or 6 on any fo the CIDI 
psychosis items. The justification for these broad ratings was derived from a previous 
study, where it was shown that the five different ratings on the CIDI psychosis items 
were strongly associated with each other (van Os et al., 2000), and, in addition, the five 
different ratings independently showed a similar pattern of associations with known risk 
factors for psychosis (van Os et al., 2000 and van Os et al., 2001). As they therefore 
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appear to reflect the same underlying latent dimension of “positive psychosis,” they were 
joined together into one single broad rating of psychosis.  
 
Statistical analyses 
The association between DHI at T0 and the onset of psychotic experiences at T2 was 
assessed using logistic regression, with DHI at T0 as the exposure and T2 psychosis as 
the outcome. The following covariates were included in the model: age (five 10-year age 
groups), sex, education (four levels), presence of any T0 DSM-III-R psychiatric disorder, 
as well as other potential confounding factors for psychosis that have been identified 
previously in this cohort: childhood trauma, experience of discrimination (four levels), 
urbanicity (level of population density of area of residence; three levels), neuroticism, 
cannabis use (0, no drug use; 1, drug use more than five times), single marital status, 
employment status (unemployed vs. other) and ethnic group (white vs. other). 
Furthermore, we included the confounding factor of presence of psychotic symptoms at 
T0 in the model to ensure that associations with incident psychotic experiences could be 
interpreted prospectively. The analyses were conducted using STATA version 8 
(StataCorp, 2003).  
 
 
RESULTS 
 
Sample 
The sample at T0 consisted of 7076 individuals. 4845 individuals (46.5% male) with a 
mean age of 41.2 years (S.D.=11.9) at T0 were included in the analysis with nonmissing 
data on DHI and T2 psychosis. A total of 109 (2.3%) individuals reported DHI in the 
past 12 months at T0, of which 72 (66.1%) had received medical treatment for their 
DHI. A total of 148 subjects (3.1%) displayed one or more CIDI psychotic experiences at 
T2. Of these, 100 (67.6%) had displayed similar experiences at T0.  
 
T0 DHI and T2 psychosis 
Of the 109 T0 DHI subjects, 11 (10.1%) displayed psychotic experiences at T2 versus 137 
(2.9%) of the non-DHI subjects (OR=3.8, 95% CI: 2.0, 7.2). This effect size was only 
slightly attenuated after adjustment for T0 psychotic experiences (OR=3.2, 95% CI: 1.6, 
6.5) and after adjustment for T0 psychotic experiences and all other confounders 
(OR=3.0, 95% CI: 1.4, 6.2). Of the 72 T0 DHI subjects who were receiving medical 
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treatment for their DHI, nine had T2 psychosis (12.5%; OR=4.8, 95% CI: 2.3, 9.8). This 
estimate was similarly only slightly to moderately reduced after adjustment for T0 
psychosis (OR=4.1, 95% CI: 1.9, 9.1) and additional adjustment for all other 
confounders (OR=3.6, 95% CI: 1.6, 8.1).  
 
 
DISCUSSION 
 
The findings were that baseline DHI predicted positive psychotic experiences 
(hallucinations and/or delusional ideation) 3 years later in a general population sample. 
These results are in line with previous reports associating deafness with psychotic illness 
(e.g., Cooper et al., 1974, Cooper, 1976, Cooper and Curry, 1976 and Stein and 
Thienhaus, 1993) and extend these findings to the subclinical expression of psychosis in 
the general population.  

In the current study, DHI was measured subjectively by asking the subjects 
whether they had experienced DHI in the last year. One could argue that subjective 
measures of DHI are suspect because the experience of clinical or subclinical psychosis 
might provoke the idea of being hard of hearing. However, to objectify the DHI, the 
subjects were additionally asked whether they were under treatment or medical 
supervision for their hearing problems, and results for this group were similar. Similarly, 
adjustment for T0 psychosis only reduced the association by a small amount so that it 
seems safe to suggest that reverse causality (psychosis provokes the idea of DHI) is 
unlikely to be the sole explanation of the current findings.  

An association between DHI and positive psychotic symptoms can be 
understood in terms of recent psychological models concerning the formation and 
maintenance of psychotic symptoms. These models focus on cognitive biases as an 
essential element in the development of psychotic symptoms (Bentall, 2003 and Garety 
et al., 2001). One model by Frith (1992) states that the development of delusions arises 
as a result of a ‘theory of mind’ (ToM) deficit. ToM is the ability to infer the mental 
states (beliefs, thoughts and intentions) of others in order to predict and explain their 
behaviour (Premack and Woodruff, 1978). As none of the subjects in the study were 
born deaf or had had serious hearing deficits since childhood, they had all learned to use 
all information available to infer the mental states of others. When a large part of this 
information (i.e., the auditory context) is then lost or reduced, the person will have 
more difficulties to construct and understand the mental states of others. DHI thus puts 
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people at risk of developing deficits in their ToM and therefore at risk of developing 
psychotic experiences.  

A second related model by Maher suggests that delusions may be rational 
interpretations of anomalous experiences (Maher, 1974, Maher, 1992 and Maher, 1999). 
It may be hypothesised that individuals who fail to recognize that they are having 
hearing difficulties may try to explain partial auditory input, for example, as other 
people whispering or being secretive (Bentall, 2003). Finally, hearing impairments may 
also impair source monitoring capacities. It has been suggested that hallucinations are 
the result of a failure in source monitoring, which is the capacity to discriminate 
between mental events and events in the world. When hallucinating, subjects make an 
incorrect attribution of internally generated stimuli (especially speech) to an external 
source. Studies have shown that source monitoring is a skill that requires several sources 
of information (Johnson et al., 1993 and Bentall, 2003). In the case of DHI, in a person 
who previously did not have such problems, the person loses an important source of 
information and becomes less able to tell the difference between internally and 
externally generated stimuli due to the lack of external information, which increases the 
risk of source monitoring failures. This fits in with data suggesting that source 
monitoring failures are more likely to occur during conditions of sensory restriction or 
meaningless auditory input (Margo et al., 1981 and Gallagher et al., 1994).  
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ABSTRACT 

 
Previous work has demonstrated an association between hearing impairment and 
psychosis. In the current study, this association was studied in a cohort of young people. 
In addition, it was studied to what degree duration of hearing problems (i.e. onset 
earlier in life) impacted on risk. Data were derived from the Greek National Perinatal 
Survey, a prospective birth cohort study of 11048 neonates at baseline, 6594 7-year olds 
at T1 and 3500 19-year olds at T2. A significant association was found at age 19 years 
between the presence of hearing impairment and the presence of self-reported positive 
psychotic-like experiences (β=0.18 SE=0.02, p<0.000). In addition, this association was 
conditional on the duration of hearing problems, in that the association at age 19 years 
was stronger if hearing impairment had already been reported at age 7 years (test for 
interaction: p=0.022). These results replicate previous findings of an association 
between hearing impairment and psychosis, extend it to the age range of late 
adolescence, and suggest that longer duration is associated with stronger risk. 
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INTRODUCTION  
 
Previous work has demonstrated that hearing impairment is a potential risk factor for 
the development of psychosis or schizophrenia. Whereas the majority of studies have 
focussed on the relationship between hearing impairment and psychosis in elderly 
populations (Almeida, Howard, Levy, & David, 1995; Cooper, 1976; Cooper & Curry, 
1976; Cooper, Curry, Kay, Garside, & Roth, 1974; Eastwood, Corbin, Reed, Nobbs, & 
Kedward, 1985; Rodriguez-Ferrera, Vassilas, & Haque, 2004; Stein & Thienhaus, 1993), 
one study has reported that significant hearing impairment at age 18 years is a risk 
factor for the development of schizophrenia (David, Malmberg, Lewis, Brandt, & 
Allebeck, 1995). The great majority of this earlier work focussed on the association 
between hearing impairment and established psychotic illness, rather than at risk mental 
states that frequently precede psychotic illness (Chapman, Chapman, Kwapil, Eckblad, 
& Zinser, 1994; Hanssen, Bak, Bijl, Vollebergh, & van Os, 2005; Johns & van Os, 2001; 
McGorry, 2000; Poulton et al., 2000). In a recent study (Thewissen et al., 2005), an 
association was reported between hearing impairment and expression of psychosis in a 
non-clinical general population sample between 18 and 64 years of age. Individuals with 
hearing impairment in the past twelve months had a threefold increased risk to develop 
positive psychotic experiences. The current study aimed to replicate these results in a 
general population sample of 3500 young adults aged 19 years. In addition, it was 
investigated to what degree any association was conditional on the duration of hearing 
problems, hypothesising that longer duration would be associated with greater risk. 
 
 
METHODS  
 
Sample 
Data were derived from the Greek National Perinatal Survey, a prospective study of all 
the 11048 births throughout Greece between April 1 and April 30, 1983 (Tzoumaka-
Bakoula, 1987). At T1 (1990), when the children were aged 7 years, attempts were made 
to identify all children at primary schools throughout Greece. A total of 6594 individuals 
and their parents completed postal questionnaires, which were subsequently merged 
successfully with corresponding data collected at T0 (1983). At T2 (2001), when the 
individuals were in the period of transition from adolescence to adult life, attempts were 
made again to locate them in order to collect subject and parental postal questionnaires. 
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Questions were divided into the following sections: 1. family, friends and school; 2. 
general and current health; 3. lifestyle and spare time; 4. nutrition habits; 5. other habits; 
6. psychic experiences; 7. behaviour; 8. biological measurements. Parents filled in 
questions about socio-economic factors, family affairs and life-style. Of the 4675 
adolescent/parent questionnaires which were sent off at T2, 3016 were returned 
(response rate = 64.5%). In a second round, another 484 completed questionnaires were 
collected, making a total of 3500 completed questionnaires at age 19 years.    
 Sensitivity analyses showed that the subsample of 3500 individuals was 
representative of the original sample at T0 with regard to place of birth (urban, rural), 
birth weight, length at birth, father’s occupation, mother’s education, sex of the 
adolescent, marital status, maternal age and region of adolescent’s residence (Stefanis et 
al., 2004).  
 
T1 and T2 hearing impairment 
The presence of a hearing impairment was determined at age 7 years (T1) and age 19 
years (T2). At T1, hearing problems (no problem “0”; problem “1”) were rated by 
teachers and parents. Hearing problems (HI_7) were rated “1” when both teachers and 
parents indicated that the child had difficulty with hearing. At T2, participants were 
asked: “How would you define your hearing?”. One of the following possibilities had to 
be rated separately for each ear: normal (“0”), slightly affected (“1”), clearly impaired 
(“2”), or deaf (“3”). Hearing outcome was calculated as the mean of the two ears. For the 
purpose of the analyses, hearing impairment at age 19 (HI_19) was expressed as a 
dichotomous outcome measure (mean of the two ears ≤ 0.5 = 0; mean of the two ears > 
0.5 = 1). This means that individuals with bilateral normal hearing or slightly unilateral 
hearing loss were defined as not having hearing problems. Individuals with at least 
slightly bilateral hearing loss or clearly unilateral hearing loss were defined as having 
hearing problems.  
 
T2 psychosis  
At T2, adolescents filled in the 40-item Community Assessment of Psychic Experiences 
(CAPE) (Hanssen et al., 2003; Stefanis et al., 2002), a questionnaire that measures 
attenuated psychotic experiences in positive, negative and depressive symptom 
dimensions. It measures frequency of the experience (measured on a four-point scale 
from “never”, “sometimes”, “often” to “nearly always”, to avoid “ticking the middle box” 
bias) as well as distress associated with the experience (measured on a four-point scale 
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from “not distressed”, “a bit distressed”, “quite distressed” to “very distressed”). The 
CAPE is mainly based on the 21-item Peters et al. Delusions Inventory (PDI-21) (Peters, 
Joseph, & Garety, 1999). Previous research with the CAPE has shown discriminative 
validity across groups of individuals with schizophrenia, mood and anxiety disorders 
and individuals from the general population (Hanssen et al., 2003), and concurrent 
validity with other scales measuring psychotic experiences (Stefanis et al., 2002). A 
detailed description of the development of the CAPE is provided in previous 
publications (Hanssen et al., 2003; Stefanis et al., 2004; Stefanis et al., 2002). In the 
statistical analyses, psychosis outcome was defined as the mean frequency score on the 
positive dimension. In the descriptive statistics, psychosis outcome was expressed as a 
dichotomous outcome measure (score “0” or “1”, a score of 0 indicating a total score on 
the positive  symptom dimension of the CAPE < 90th centile; a score 1 ≥ 90th percentile). 
 
Statistical analyses 
In order to replicate our previous association between hearing impairment and positive 
psychotic-like experiences, expressed as the CAPE positive dimension mean frequency 
score, multivariate linear regression analyses were carried out using STATA version 9 
(StataCorp, 2005). The main effect of HI_19 was tested. In order to examine whether 
any association with HI_19 was conditional on longer duration of the hearing 
impairment, an interaction between HI_19 and HI_7 was fitted with no hearing 
problems (“0”) at age 7 as the reference category. Estimation of HI_19 effect sizes with 
and without additional presence of HI_7 were calculated from the model with the 
interactions by calculating the appropriate linear combinations using the STATA 
LINCOM routine. Main effects and interaction were assessed by Wald test.  
The model was adjusted for the following a priori selected possible confounding effects 
of sex, average school grade obtained (score from “0” to “20”, a higher score indicating a 
better grade), socioeconomic status (based on the question “how would you describe 
your family’s financial situation?”, ranging from “1” lots of financial problems to “4” 
very good), T2 lifetime cannabis use (ranging from “0” never used to “4” systematic 
use), and T2 depression (score “0” or “1”, a score of 0 indicating a mean frequency score 
on the depressive symptom dimension of the CAPE < 90th percentile; a score of 1 ≥ 90th 
percentile). We also included T1 visual impairment and T2 visual impairment. T1 visual 
impairment was rated by teachers and parents (present “1” or absent “0”). T1 visual 
impairment was rated present when both teachers and parents had indicated that they 
suspected that the child could not see very well. For measuring T2 visual impairment, 
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participants were asked “How would you define your vision?”. They could indicate the 
following answers: normal or normal with glasses or contact lenses (“1”), impaired or 
blind (“2”). We also included the possible confounding effect of tinnitus, as this inner 
ear disorder has been associated with psychotic experiences (Gordon, 1997, 2003). In 
order to assess tinnitus, participants were asked “Have you ever experienced tinnitus 
(continuous buzzing/ringing in your ears) after spending time in a place with loud 
music?”. They could indicate the following answers separately for each ear: no (“0”), 
occasionally for a few seconds or minutes (“1”), occasionally for over one hour (“2”), 
continually (“3”), and cannot say. Tinnitus was expressed as a categorical outcome 
measure, calculated as the mean of the two ears and recoded as follows: 0 = 0; 0.5 = 1; 1 
= 2; 1.5 to 3.0 = 3. Individuals who gave the answer ‘cannot say’ for both ears constituted 
a separate group that was coded “4”. Individuals who gave the answer ‘cannot say’ for 
only one ear, were assigned to the category of the other ear.  
 
 
RESULTS 
 
Sample 
After exclusion of individuals with missing values at T1 and T2 hearing impairment, T2 
psychotic-like experiences, and any of the confounding variables, the risk set consisted 
of 1411 adolescents (45.6% male). At T1, a total of 28 (2.0%) children displayed hearing 
problems according to both teachers and parents. Five out of these 28 children (17.9%) 
reported positive psychotic-like experiences at age 19 years. Out of the 1383 children 
who did not display hearing problems at T1, 127 (9.2%) reported positive psychotic-like 
experiences at age 19 years. At T2, a total of 79 (5.6%) adolescents indicated that they 
had hearing difficulties. Sixteen out of these 79 adolescents (20.3%) reported positive 
psychotic-like experiences. Out of the 1332 adolescents who did not indicate that they 
had hearing difficulties, 116 (8.7%) showed psychotic-like experiences at the same age. 

 
T1 and T2 hearing impairment and T2 psychosis 
A significant main effect was found for hearing impairment at age 19 on the presence of 
positive psychotic-like experiences at this age (β=0.18 SE=0.02, p<0.000), even after 
adjustment for hearing problems at age 7 and the a priori selected confounders (β=0.12 
SE=0.03, p<0.000). A suggestive but non-significant main effect was found for hearing 
problems at age 7 on positive psychotic-like experiences at age 19 years (β=0.10 
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SE=0.06, p=0.085), also after adjustment for hearing impairment at age 19 and the a 
priori selected confounders (β=0.05 SE=0.03, p=0.109). The association between hearing 
impairment at age 19 and positive psychotic-like experiences was modified by hearing 
impairment at age 7 (unadjusted interaction term: β=0.40 SE=0.18, p=0.022), indicating 
that the association in those with previous hearing impairment at age 7 years (β=0.56; 
95% CI: 0.23-0.90; p=0.001) was significantly stronger than the association in those 
without hearing difficulties at age 7 years (β=0.16 CI 0.09-0.23, p<0.000) (Table 6.1). 
The interaction effect remained significant after adjustment of the a priori selected 
confounders (β=0.33 SE=0.16, p=0.038). 
 
 
Table 6.1   Interaction between childhood hearing problems (HI_7) and hearing impairment at adolescence 
(HI_19) 
 

 T2 Psychosis Exposure level 
 

Scoresa βb(95% CI; p) βc(95% CI; p) 

0 No hearing problems age 7 /  
no hearing impairment age 19  1.62 

1 No hearing problems age 7 /  
hearing impairment age 19 1.78 

 
 
0.16 (0.09-0.23; 
p<0.000) 
 

0.11 (0.04-0.18; 
p=0.002) 

2 Hearing problems age 7 /  
no hearing impairment age 19 1.66 

3 Hearing problems age 7 /  
hearing impairment age 19 2.24 

0.56 (0.23-0.90; 
p=0.001) 

0.44 (0.13-0.75; 
p=0.005) 

2-way interactiond F(1,1448)=5.22, p=0.022 
2-way interactione F(1,1396)=4.31, p=0.038 

a represents raw score of the dependent variable (mean frequency score on positive dimension of CAPE) 
b unadjusted regression coefficient, indicates change in mean CAPE frequency scores associated with hearing 
impairment at age 19 years 
c regression coefficient adjusted for sex, average school grade obtained, socioeconomic status, T2 lifetime 
cannabis use, T2 depression, tinnitus, visual impairment at age 19, visual impairment at age 7 
d HI_7 X HI_19 interaction 
e HI_7 X HI_19 interaction adjusted for sex, average school grade obtained, socioeconomic status, T2 lifetime 
cannabis use, T2 depression, tinnitus, visual impairment at age 19, visual impairment at age 7 
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DISCUSSION 
 
The data demonstrate an association between hearing impairment at age 19 years and 
positive psychotic-like experiences in a general population sample. This is consistent 
with previous results (Thewissen et al., 2005) and extends the findings to a sample of 
young adults. In addition, longer duration with onset early in childhood was associated 
with a stronger risk. Although consistent, the association between hearing impairment 
and positive psychotic-like experiences may in the first instance be considered as a non-
specific association between positive psychotic-like experiences and a general deficit in 
brain functioning. On the other hand, the association may represent a causal 
relationship between hearing impairment and the onset of positive psychotic-like 
experiences. There is cognitive plausibility to the hypothesis of causality in terms of 
recent accounts of cognitive mechanisms for psychotic symptoms (Bentall, 2003; Frith, 
1992; Garety, Kuipers, Fowler, Freeman, & Bebbington, 2001). A number of cognitive 
biases have been demonstrated in patients suffering from psychosis. The current data 
suggest that the earliest expression of these biases can be captured in the form of early 
psychotic-like experiences before the onset of clinical illness.  

Delusions or delusional beliefs may be best understood as a result of an 
underlying cognitive misinterpretation of one’s own and other’s mental states (beliefs, 
thoughts and intentions), in other words an impaired ‘theory of mind’ (ToM) (Brüne, 
2005; Corcoran, 2000; Frith, 1992). Several studies have shown that hearing impaired or 
deaf (signing) children show a delay in theory of mind development (Jackson, 2001; 
Peterson & Siegal, 1995; Woolfe, Want, & Siegal, 2002), which is due to the fact that 
most of these children have been growing up in hearing families and therefore have had 
limited exposure to social interaction and experience and accordingly limited 
opportunities for learning about mental states (Peterson, Wellman, & Liu, 2005; Russell 
et al., 1998). Since persons with long lasting hearing impairments have more difficulty 
inferring the mental states of others, they are at risk of developing impairments in their 
ToM and consequently at risk to develop delusional experiences. The fact that no 
significant main effect of childhood hearing impairment on psychosis was found, fits 
with this explanation, because the lack of a strong association is likely due to the fact 
that in the early hearing-impaired group, a proportion of children will experience a 
change in exposure status (i.e. have their hearing problems cured) and therefore have an 
opportunity to catch up and overcome their ToM deficits when their hearing problems 
disappear. A significant association between hearing problems at age 19 and presence of 
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positive psychotic-like experiences was found. To the extent that these persons had not 
suffered from hearing impairment before and had learned to use all information 
available to infer the mental states of others, the onset of psychotic experiences can be 
explained by the fact that when a large part of this information (i.e. the auditory 
context) is lost or reduced, the person will have more difficulties to construct or 
understand the mental states of others. Therefore, hearing impairments that develop 
after childhood may also put people at risk of developing deficits in their ToM and 
accordingly at risk to develop delusional experiences. Our data nevertheless suggest that 
longer duration, with onset early in childhood and persistence over critical stages of 
social development, is associated with the highest risks. 

Hallucinations or hallucinatory experiences are often associated with 
impairments in source monitoring (Bentall, 1990; Brebion, Gorman, Amador, 
Malaspina, & Sharif, 2002; Henquet, Krabbendam, Dautzenberg, Jolles, & Merckelbach, 
2005; Johns et al., 2001), which is the capacity to discriminate between mental events 
and events in the world. Hallucinating individuals may make hasty and overconfident 
judgements about the source of their perceptual experiences. As a result, they can make 
an incorrect attribution of internally generated stimuli (especially speech) to an external 
source. Accurate source monitoring is an ability or skill that depends on several sources 
of information (Bentall, 2003; Johnson, Hashtroudi, & Lindsay, 1993). Since subjects 
with long lasting hearing impairments have limited access to auditory information, they 
are at risk to develop source monitoring failures and, by consequence, at risk to develop 
psychotic experiences. Individuals with recent hearing impairments, on the other hand, 
lose an important source of information and may become less skilled in differentiating 
between internally and externally generated stimuli due to the lack of external 
information, which increases the risk of source monitoring failures. This fits with data 
suggesting that source monitoring failures are more likely to occur during conditions of 
sensory restriction and meaningless auditory input (Gallagher, Dinan, & Baker, 1994; 
Margo, Hemsley, & Slade, 1981).  

The findings of the current study are based on self-report. One could argue that 
subjective measures of hearing impairment and psychosis are less reliable. However, 
self-reported hearing loss by one single question may yield reasonable sensitivity and 
specificity for hearing impairment, at least in an older population (Sindhusake et al., 
2001). A self-report questionnaire for psychotic symptoms may be a less sensitive 
measure. However, we do not expect that that individuals with hearing impairment 
would respond differently than individuals without hearing impairment. Significant 
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results were found, despite the fact that a less sensitive measure (subjective report) was 
used. A limitation of current study was the limited number of individuals with hearing 
problems. For that reason it was not possible to investigate a dose-response relationship 
between the degree of hearing impairment and the gravity of psychotic symptoms. 
Future research requires a larger sample of individuals.  
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Over the last two decades, the psychological understanding of positive psychotic 
symptoms has developed greatly as a result of significant advances in both theory and 
research on psychosis. Single-symptom research into psychosis has received substantial 
attention and has facilitated greater understanding of the psychological mechanisms 
underlying specific symptoms, especially paranoid symptoms (Bentall, Corcoran, 
Howard, Blackwood, & Kinderman, 2001; Freeman, Garety, Kuipers, Fowler, & 
Bebbington, 2002). In addition, an increasing number of studies demonstrate evidence 
of a continuum of psychosis, by showing psychotic symptoms to be prevalent in a 
proportion of individuals from the general population who do not develop distress and 
need for care (e.g. Peters, Joseph, & Garety, 1999; van Os, Hanssen, Bijl, & Ravelli, 
2000). The studies presented in this current thesis have built on these advances in 
understanding psychosis using an epidemiological and momentary assessment 
approach. This final chapter will recapitulate the main findings of the studies, provides 
clinical implications and suggests directions for further research. An integrative 
overview of the main aspects discussed in the chapters is offered in Figure 7.1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Figure 7.1   Integrative overview of the chapters 
There is a reciprocal relationship between social cognitive and emotional processes (Part 1; chapters 2, 3 and 
5), which can together be conceived as psychological mechanisms underlying the psychosis phenotype. Risk 
factors, such as deafness or hearing impairment (Part 2; chapter 5 and 6), may impact on these mechanisms. 
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The psychological understanding of positive psychotic symptoms  
In this thesis, an attempt was made to understand the genesis of positive psychotic 
symptoms from within a cognitive psychological framework. An increasing body of 
research has demonstrated that psychotic symptoms are not merely the product of a 
genetic predisposition or (neuro) biological defects, but also understandable in terms of 
social cognitive and psychological processes. As has become evident in the previous 
chapters, psychotic symptoms are likely to arise from a complex series of interactions 
between the individual and the environment. Environmental influences may affect the 
development of psychological processes underlying psychotic symptoms. Moreover, the 
underlying psychological processes of psychotic symptoms are subject to contextual 
influences in everyday life. Psychotic symptoms consequently rarely stay constant. As 
“change is the hallmark of psychopathology”, an adequate psychological model should 
explain how symptoms may vary over time (Bentall, Corcoran, Howard, Blackwood, & 
Kinderman, 2001).  
 Several cognitive psychological models on positive psychotic symptoms have 
been proposed during the past few years (e.g. Bentall, Corcoran, Howard, Blackwood, & 
Kinderman, 2001; Freeman, Garety, Kuipers, Fowler, & Bebbington, 2002; Garety, 
Kuipers, Fowler, Freeman, & Bebbington, 2001). One influential psychological model of 
paranoia put forward by Bentall and colleagues (2001) is the ‘attribution - self-
representation model’. This explanatory model accurately captures dynamic 
relationships between psychological processes and paranoid symptoms. According to 
the model, paranoid individuals harbour latent negative beliefs about themselves. They 
unremittingly attempt to avoid the activation of these beliefs into consciousness by 
attributing self-threatening events to intentional actions of other people. Since the 
attempts to avoid negative beliefs are not always effective, the prediction was that self-
esteem would be highly fluctuating in paranoid persons. Chapter 2 and 3 addressed the 
prediction that paranoia is associated with self-esteem instability. 
 
Is paranoia associated with fluctuations in self-esteem? 
In chapter 2, an epidemiological approach was used to investigate the hypothesized 
association between paranoia and self-esteem instability. Investigating large-scale 
samples may constitute a useful first approach to elucidate elusive psychological 
processes underlying the psychosis phenotype. A large sample of individuals from the 
general population was interviewed for the presence of positive psychotic symptoms at 
three distant points in time using the Composite International Diagnostic Interview. 
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The participants also filled in the Rosenberg Self-Esteem Scale at all three measure 
moments. Results demonstrated that individuals with paranoid symptoms showed a 
significantly lower mean self-esteem level compared to individuals with other positive 
psychotic symptoms. This is consistent with the idea that paranoid persons harbour 
latent negative beliefs about themselves (Bentall, Corcoran, Howard, Blackwood, & 
Kinderman, 2001). Low levels of self-esteem in relation to paranoid symptoms have 
been demonstrated before in both clinical (Drake et al., 2004; Freeman et al., 1998) and 
non-clinical populations (Combs & Penn, 2004; Ellett, Lopes, & Chadwick, 2003; Martin 
& Penn, 2001). A second and more interesting finding was that paranoid symptoms, and 
not positive psychotic symptoms in general, were indeed associated with (long-term) 
self-esteem instability, as predicted by the ‘attribution – self-representation model’ 
(Bentall, Corcoran, Howard, Blackwood, & Kinderman, 2001). The association between 
paranoid symptoms and unstable self-esteem remained significant after controlling for 
self-esteem level (and a range of other confounding factors), which indicates that self-
esteem instability is not constrained by self-esteem level. These results are, to our 
knowledge, the first evidence of self-esteem instability in relation to paranoid 
symptoms. 
 In order to investigate the prediction into further detail, a more refined 
methodology was required. Therefore, a second study used a momentary assessment 
approach – the Experience Sampling Method (ESM) – to investigate the association 
between self-esteem and paranoia in daily life (chapter 3). This method is particularly 
suitable for investigating all kind of dynamic predictions. Self-esteem was assessed at ten 
random times a day for six consecutive days in the daily life of individuals who ranged 
across the continuum from subclinical to clinical levels of current paranoia. Results 
showed that trait paranoia, measured with the Paranoia Scale, was significantly 
associated with higher instability in daily life self-esteem. Fluctuations in self-esteem 
were consistently demonstrated at two different levels: momentary level (fluctuation 
from moment-to-moment) and participant level (standardised fluctuation as a subject 
characteristic). These results are consistent with the findings described in chapter 2 and 
broaden these findings to the context of daily life in individuals with paranoia ranging 
from non-pathological to pathological levels. 
 Global measures of self-esteem were also obtained for each individual using the 
Rosenberg Self-Esteem Scale (which was completed at the end of each day) and the Self-
Esteem Rating Scale. Results showed that trait paranoia was associated with a lower 
general level of self-esteem at two different levels: momentary level (mean level of ESM 
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self-esteem) and participant level (total score on the Self-Esteem Rating Scale). 
However, after controlling for the constraining effect of self-esteem instability, the 
association disappeared at momentary level. This suggests that instability of self-esteem 
plays a more important role in the association with paranoia than level of self-esteem, 
which was already implied by the prediction of a dysfunctional strategy of self-esteem 
regulation (Bentall, Corcoran, Howard, Blackwood, & Kinderman, 2001).  
 In summary, the findings reported in chapters 2 and 3 clearly show that self-
esteem is not rigidly fixed but fluctuates over time in paranoid individuals.  
 
What role do emotional processes play in relation to paranoia?  
Apart from self-esteem, there are some other aspects of emotional experience which are 
suggested to be implicated in the development of paranoid symptoms. Emotional 
processes play an essential theoretical role in the aforementioned ‘attribution – self-
representation model’, since it suggests that paranoid beliefs prevent the activation of 
negative beliefs about the self. This suggestion is similar to the hypothesis that paranoia 
may be a form of hidden depression (Zigler & Glick, 1988). Another influential 
cognitive psychological model of paranoia is put forward by Freeman and colleagues 
(2002). According to this model, persecutory delusions arise from an interaction 
between internal unusual experiences and cognitive psychological and emotional 
processes. Emotions are assumed to have a central and direct role in the formation and 
maintenance of paranoid symptoms. Especially anxiety is postulated as being important, 
since both anxiety and paranoia involve the anticipation of danger. The evidence to date 
for a causal role of emotions in the generation of paranoid symptoms is scarce, mainly 
because of a lack of studies investigating the longitudinal association between emotional 
processes and paranoia. Chapter 4 addressed the involvement of dynamic emotional 
processes in the generation and maintenance of paranoia. 
 In chapter 4, a momentary assessment approach was used to examine the 
temporal association between state emotional experiences (emotions highly influenced 
by daily life experiences and circumstances) and momentary paranoia in a sample of 
patients with positive psychotic symptoms. Paranoia and three key negative emotional 
experiences (depression, anxiety and anger) were assessed randomly ten times a day for 
six consecutive days. It was demonstrated that changes in negative emotional 
experiences were associated with a subsequent development of paranoid symptoms. 
Increases in feeling down, anxious or angry independently led to the generation of 
paranoid experiences. Paranoia itself led to a further increase in negative emotional 
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experiences and was found to have the largest effect on subsequent anxiety. On the 
whole, the findings are in line with previous evidence of an association between 
paranoia on the one hand and anxiety (Freeman et al., 2005) or negative emotional 
experiences in general (e.g. Appelbaum, Robbins, & Roth, 1999; Combs & Penn, 2004; 
Smith et al., 2006) on the other. It seems that negative emotional processes, particularly 
anxiety, have a direct role in the initiation and maintenance of paranoid beliefs. 
  
 As predicted by the ‘attribution – self-representation model’ (Bentall, 
Corcoran, Howard, Blackwood, & Kinderman, 2001), the findings reported in chapter 2 
and 3 of this thesis clearly show that paranoia is associated with fluctuations in self-
esteem. According to this model, paranoid thoughts are constructed defensively against 
negative affective processes, including low self-esteem. Whether or not paranoia indeed 
serves a defensive function, is difficult to conclude from current findings. It could be 
argued that paranoid thoughts serve as a defence, but the mechanism is not working 
properly since self-esteem is highly fluctuating. As Bentall and colleagues state, paranoid 
individuals “might be locked into an intense struggle to maintain positive self-
representations that often fails” (Bentall, Corcoran, Howard, Blackwood, & Kinderman, 
2001, p. 1166). The finding that a decrease in self-esteem immediately leads to an 
increase in momentary paranoia (chapter 3), may also be suggestive of a defensive 
mechanism. On the other hand, it could be argued that current findings do not favour 
the paranoia-as-defence theory, since paranoia is associated with a lower general level of 
overt self-esteem (chapter 2 and 3) and momentary paranoia predicts an increase in 
subsequent negative emotional experiences (chapter 4). This would not be expected if 
paranoid thoughts serve a defensive function (e.g. Freeman, 2007; Freeman et al., 1998). 
According to Garety and Freeman (1999), a ‘weaker’ formulation of the paranoia-as-
defence theory (i.e. paranoia only partially fulfils its defensive function) predicts a 
discrepancy between overt and covert self-esteem in paranoid individuals. Covert self-
esteem is thereby expected to be lower in paranoid individuals. In this case, studies need 
to employ methods which can penetrate the defence in order to measure covert self-
esteem. A recent study has successfully demonstrated a discrepancy between overt and 
covert self-esteem in paranoid patients, thereby showing evidence in favour of this 
weaker formulation of the paranoia-as-defence hypothesis (McKay, Langdon, & 
Coltheart, 2007). McKay and colleagues (2007) mention that the fact that paranoia is 
associated with a lower general level of overt self-esteem does not militate against the 
paranoia-as-defence theory. It may be likely that overt self-esteem would even be lower 
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without the (defensive) paranoid thoughts. Apart from this recent study, the evidence 
for the weaker formulation of the paranoia-as-defence hypothesis is equivocal and 
previous studies suffer from methodological difficulties (Garety & Freeman, 1999).  
 In summary, taken all the findings together it is hard to prove whether or not 
paranoia indeed serves a defensive function against low self-esteem and other negative 
affective processes. However, it may be clear that self-esteem is an important concept 
when considering paranoia, especially the dynamics of self-esteem. In addition, negative 
emotional processes, particularly anxiety, have been demonstrated to be important in 
the development of paranoid beliefs. It may be likely that there is a circular relationship 
between self-esteem, negative emotional processes and paranoia (Freeman, 2007). Low 
self-esteem level, high self-esteem instability and negative emotional processes may 
therefore act as vulnerability, maintaining and consequential factors of paranoia.  
   
 The findings reported in the first part of this thesis underline the importance to 
account for dynamic interactions when modelling positive psychotic symptoms. As has 
been mentioned earlier, environmental risk factors may impinge on psychological 
processes underlying psychotic symptoms. The second part of this thesis concentrated 
on one specific potential risk factor; the presence of deafness or hearing impairment. It 
was hypothesised that problems in the domain of hearing may constitute a vulnerability 
to develop delusions and/or hallucinations by impacting on social cognitive and 
psychological mechanisms. This hypothesis was addressed in chapter 5 and 6. 
 
Does hearing impairment constitute a vulnerability to develop positive psychotic 
symptoms? 
In chapter 5, the association between hearing impairment and positive psychotic 
experiences was investigated prospectively in a large-scale epidemiological sample of 
adults between 18-64 years of age, drawn from the Dutch general population. Hearing 
impairment was measured subjectively at baseline by asking the participants whether 
they had experienced deafness or serious hearing impairment in the past 12 months. 
Three years after enrolment, positive psychotic experiences (hallucinations and/or 
delusional ideation) were assessed using the Composite International Diagnostic 
Interview. Results indicated that individuals with baseline deafness or hearing 
impairment had a threefold increased risk to develop positive psychotic experiences 
three years later compared to individuals without hearing defects. Reverse causality 
(psychosis provokes the idea of being hearing impaired) may be unlikely as the results 
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remained significant after controlling for baseline psychosis (and a range of other 
confounders). In addition, similar results were found for individuals who indicated that 
they were under treatment or medical supervision for their hearing impairment. The 
current results add to previous reports associating deafness with psychotic illness (e.g. 
Cooper, 1976; Cooper & Curry, 1976; Cooper, Curry, Kay, Garside, & Roth, 1974; Stein 
& Thienhaus, 1993) and extend these findings to the subclinical expression of psychosis 
in the general population.    
 Since age of onset and duration of hearing impairment are important 
predictors of possible consequences of deafness (Cooper, 1976; Cooper & Curry, 1976), 
it was investigated to what degree any association between hearing impairment and 
psychosis was conditional on the duration of hearing impairment (chapter 6). The 
alleged association was investigated using a longitudinal epidemiological Greek birth 
cohort in which individuals were followed up from birth to late adolescence. Hearing 
impairment was determined subjectively at age 7 years (reported by parents and 
teachers of the participant) and age 19 years (participant self-report). Positive psychotic 
experiences were measured at age 19 years using the Community Assessment of Psychic 
Experiences. A significant main effect was found for hearing impairment at age 19 on 
the presence of positive psychotic experiences at this age after adjusting for a range of 
confounders. However, no significant main effect was found for hearing problems at age 
7 on positive psychotic experiences at age 19 years after adjusting for possible 
confounders. Yet, the results showed a significant interaction effect, which indicated 
that the association was significantly stronger in individuals with previous hearing 
impairment at age 7 years than individuals without previous hearing impairment at age 
7 years. Therefore, longer duration of hearing impairment with onset early in childhood 
is associated with a stronger risk to develop positive psychotic symptoms. The current 
results are consistent with those reported in chapter 5 and extend the findings to a 
sample of young adults.      
 The association between hearing impairment and psychosis can be interpreted 
in terms of psychological models which focus on social cognitive biases as an essential 
element in the generation of positive psychotic symptoms (e.g. Bentall, 1990; Frith, 
1992; Garety, Kuipers, Fowler, Freeman, & Bebbington, 2001). Since hearing 
impairment has a profound influence on interaction with the social environment, it can 
be argued that hearing impaired individuals are at increased risk of developing 
disturbances in social cognition, the ability to construe the social environment (e.g. 
Bentall, 1990; Frith, 1992; Garety, Kuipers, Fowler, Freeman, & Bebbington, 2001). 
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Theory of mind and source monitoring are social cognitive processes which are most 
clearly related to the interaction with the social environment. While deficits in theory of 
mind have been related to the development of delusions (Frith, 1992), source 
monitoring impairments have been associated with hallucinations (Bentall, 1990). In 
order to correctly perceive and interpret the social environment, it is necessary to have 
access to various sources of information. Individuals with long lasting hearing 
impairment and onset before the critical stages of social development are at risk of 
developing a delay in their theory of mind and impairments in source monitoring, since 
they have limited access to an important source of information (the auditory context). 
Individuals with acquired hearing loss later in life, such as in late adolescence or 
adulthood, are at risk of developing positive psychotic symptoms, because of the loss or 
reduction of the auditory context. Since these individuals have learned to use all 
information available to infer the mental states of others and to discriminate between 
internal and external sources of information, they are put at risk of developing 
impairments in their social cognitive skills.  
 Chapters 5 and 6 have shown that symptom-specific psychological models may 
also be useful in understanding the association between specific risk factors and 
psychosis as these models may represent the final common pathways that lead to 
experiences such as hallucinations and delusions (Bentall, 2006). 
 
Clinical implications 
The present findings have several implications for clinical practice. Psychological 
models may serve as a useful theoretical framework upon which specific therapeutic 
interventions for psychosis can be tailored. The studies presented in this thesis are 
placed within a framework of a continuum-based and symptom-oriented approach to 
psychosis. Further evidence for continuity of psychotic symptoms with normal 
experiences may encourage the use of Cognitive-Behavioral Therapy (CBT) techniques 
such as the ‘normalizing rationale’ (Kingdon & Turkington, 1994). The symptom-
oriented approach promotes the development and application of therapeutic 
interventions which are directed to the underlying mechanisms of specific symptoms 
(Bentall, 2006).  
 CBT has proven to be effective in dealing with persistent positive psychotic 
symptoms (Tarrier et al., 1998; Valmaggia, van der Gaag, Tarrier, Pijnenborg, & Slooff, 
2005) and is nowadays officially recommended in the Netherlands by the 
Multidisciplinary Guideline for the Treatment of Schizophrenia (Brandt-Dominicus, 
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2005). CBT techniques are increasingly applied to manage specific complaints. Paranoid 
and suspicious thoughts can be effectively managed by modifying dysfunctional 
cognitions (Freeman, Freeman, & Garety, 2006). The findings presented in this thesis 
show that negative emotions, especially anxiety, play an important role in the cause, 
consequence and maintenance of paranoid symptoms. It is therefore important to 
recognise that CBT, next to primarily addressing dysfunctional cognitions, should 
complementary focus on the associated negative emotional disturbances which often 
precede paranoid symptoms (Birchwood, 2003; Birchwood & Trower, 2006; Freeman, 
Freeman, & Garety, 2006).  Trying to interrupt cycles of anxiety or low mood may be 
helpful in this (Kuipers et al., 2006). Freeman and colleagues (2006) have already shown 
that paranoid and suspicious thoughts can be managed by addressing low self-esteem, 
one aspect of emotional experience. The current findings of highly fluctuating self-
esteem in paranoid individuals suggest that psychological treatments should not only 
target improvement of self-esteem, but also focus on self-esteem regulation.  
 The effectiveness of psychotherapeutic interventions shows that psychological 
mechanisms may be amenable to treatment. Identification of risk factors, such as 
deafness or hearing impairment, which may impact on these mechanisms is therefore of 
high significance. Early detection of hearing impairment is important as longer duration 
of hearing impairment was found to be associated with a greater risk of developing 
psychosis. Especially individuals with a high vulnerability to develop psychosis may 
benefit from early detection of risk factors. A considerable part of hearing impairment is 
often medically treatable and even 50 percent is avoidable through prevention and 
management (WHO, 2006).  
 
Concluding word 
The work presented in this thesis contributes to a fuller understanding of the 
psychology behind positive psychotic symptoms and may guide further development of 
psychological explanatory models. It has become apparent that an epidemiological 
approach is useful for broadly investigating theoretical premises on elusive 
psychological processes. These processes can be further explored into greater detail by 
using more refined and dynamic approaches, such as the Experience Sampling Method.  
 Research into the etiology and underlying mechanisms of psychosis has been 
narrowed down from a syndrome-oriented approach to a more specific symptom-
oriented approach. The findings presented in the first part of this thesis have shown that 
paranoid symptoms are related to dynamic psychological processes. It is important for 
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future explanatory models to acknowledge these dynamic processes. Recent research has 
further narrowed down the investigation into paranoia by specifically focussing on the 
content of paranoid beliefs. Evidence has been proposed for two different types of 
paranoia which represent beliefs about the deservedness of paranoia; persecution / 
‘poor-me’ paranoia and punishment / ‘bad-me’ paranoia (Chadwick, Trower, Juusti-
Butler, & Maguire, 2005). The latter type, in which malevolence of others is seen as 
deserved, is typically associated with lower self-esteem, anxiety and guilt. The former 
type, in which malevolence of others is seen as undeserved, is associated with anger 
(Chadwick, Birchwood, & Trower, 2005). Recent evidence has demonstrated that these 
two types may alternate over time within the same person (Melo, Taylor, & Bentall, 
2006). It would therefore be valuable for future studies to take into account these two 
dynamic types of paranoia, especially when investigating the relationship with self-
esteem and negative emotions. It may even be likely that this conceptual distinction 
leads to a reformulation of existing psychological models of paranoia (Chadwick et al. , 
2005).  
 The findings presented in the second part of this thesis show that hearing 
impairment may impact on social cognitive and psychological processes underlying 
positive psychotic symptoms. As multiple causal and maintaining factors are implicated 
in the generation and maintenance of psychotic symptoms, it will eventually be essential 
to formulate an integrative model which bridges explanations from different fields so 
that psychological, social and (neuro) biological factors can be jointly studied.  
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In recent years, a big advance has been made in elucidating the psychological processes 
underlying psychotic symptoms. It has been convincingly demonstrated that psychotic 
symptoms are not merely the result of a genetic predisposition or (neuro) biological 
defects, but also understandable in terms of psychological factors. The specific 
psychological mechanisms, however, which are implicated in the aetiology and 
maintenance of psychosis remained fairly unclear. 
This thesis, UNDERSTANDING THE PSYCHOLOGY OF POSITIVE PSYCHOTIC SYMPTOMS, offers 
a comprehensive and integrative approach to the psychological understanding of the 
positive symptoms of psychosis.  
 
Chapter 1 outlines the phenomenology and concept of psychosis and discusses the 
continuum view, which implies that psychotic symptoms are not only prevalent in 
individuals with a psychotic disorder but also in a considerable part of the general 
population. The chapter further provides a general introduction to the psychology of 
paranoia, a common positive psychotic symptom. Two influential psychological models 
of paranoia are briefly discussed: the ‘attribution – self-representation model’ and the 
‘multifactorial model’. According to the first model, paranoia has a defensive function 
and is the consequence of a coherent set of cognitive biases to maintain the self-concept. 
Since these cognitive biases to avoid negative beliefs about the self are often 
dysfunctional, an important prediction from this model is that self-esteem will act 
dynamically across time in paranoid individuals. The ‘multifactorial model’ presents a 
different view on the development of paranoia. Persecutory delusions are hypothesised 
to arise from an interaction between several factors. In this model, a more central and 
direct role is claimed for emotional factors and self-esteem in the development and 
maintenance of paranoia. Further on in the chapter, the Experience Sampling Method 
(ESM) is introduced as a feasible, valid and reliable method to investigate dynamic 
psychological processes in daily life. An array of (environmental) risk factors for 
psychosis is described, including the presence of deafness or hearing impairment. Since 
hearing impairment has a profound influence on interaction with the social 
environment, it is suggested that problems in the domain of hearing may constitute a 
vulnerability to psychosis by impacting on social cognitive and psychological 
mechanisms. The chapter finishes with the aims and outline of the thesis. 
 
The present thesis consists of two parts. The first part (chapters 2, 3 and 4) specifically 
focuses on the underlying psychological mechanisms of paranoid symptoms.  
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Chapter 2 reports a study on the association between self-esteem and paranoia. In the 
literature, paranoia has been associated with high as well as low, or even normal, levels 
of self-esteem. While previous studies have mainly concentrated on self-esteem level, the 
current study also focused on self-esteem instability. Starting from a continuum view of 
psychosis, an epidemiological approach was chosen to investigate whether self-esteem 
instability was specifically related to sub-clinical paranoid symptoms in a general 
population sample. A risk set of 4636 individuals from the Dutch general population 
was interviewed at three distant points in time for the presence of positive psychotic 
symptoms. The participants also completed the Rosenberg Self-Esteem scale at all three 
measure moments. The results demonstrated that individuals with sub-clinical paranoid 
symptoms showed a significantly lower mean self-esteem level compared to individuals 
with other positive psychotic symptoms (e.g. thought interference and auditory 
hallucinations). However, more interestingly, the results also demonstrated that the 
presence of sub-clinical paranoid symptoms, and not other positive sub-clinical 
psychotic symptoms, was significantly associated with self-esteem instability over a 
three year period. This association remained significant after controlling for level of self-
esteem, which indicates that self-esteem instability is not constrained by self-esteem 
level. This finding of a specific association between sub-clinical paranoid symptoms and 
self-esteem instability is in line with the ‘attribution – self-representation model’, which 
was introduced in chapter 1. It is possible that paranoid beliefs arise partly as a 
consequence of dysfunctional efforts to regulate self-esteem. 
 
Chapter 3 presents a study in which a momentary assessment approach was used to 
investigate short-term instability in self-esteem and paranoia. The goal of this chapter 
was twofold.  First, the association between trait paranoia and level and instability of 
self-esteem was investigated in 154 individuals who ranged across the continuum in 
level of paranoia. Trait paranoia was measured using the Paranoia Scale. Level and 
instability of self-esteem were examined in daily life using ESM. The results showed that 
trait paranoia was associated with both a lower level and higher instability in self-
esteem. Instability in self-esteem was consistently demonstrated using two different 
approaches to measure fluctuations in self-esteem: 1) at momentary level, fluctuations 
from moment to moment and 2) at participant level, in which the fluctuations reflected 
the variance in self-esteem over the study period. A second purpose of this chapter was 
to examine the temporal relationship between state paranoia and changes in self-esteem 
in these individuals. The results showed that a decrease in self-esteem was associated 
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with an immediate increase in state paranoia. Overall, the findings in this chapter 
provide further support for the ‘attribution – self-representation model’, which suggests 
that paranoid beliefs have a defensive function. 
 
Chapter 4 reports a study in which a momentary assessment approach was used to 
examine state paranoia and negative emotional processes in the daily life of patients 
with positive psychotic symptoms. Emotional processes are considered to play an 
important role in the development of paranoia. The ‘attribution – self-representation 
model’ and the ‘multifactorial model’, both introduced in chapter 1, suggest a different 
role for emotional processes in the generation of paranoid symptoms: paranoia as a 
protection against negative emotions and paranoia as a direct reflection of negative 
emotions. State paranoia and three key negative emotions, including depression, anxiety 
and anger, were examined in the daily life of 79 patients with a clinical diagnosis of 
psychotic disorder using ESM. The results showed that paranoia was independently and 
significantly cross-sectionally associated with feelings of anxiety, anger and depression. 
More interestingly, longitudinal analyses showed that paranoia was predicted by 
increases in feeling anxious, angry and down. Paranoia in its turn was a significant 
predictor of an increase in all three emotional processes. The strongest association was 
demonstrated between paranoia and anxiety, both longitudinally and cross-sectionally. 
The findings presented in this chapter imply that paranoid beliefs both generate and 
arise from changes in  negative emotional processes. It therefore seems that paranoid 
beliefs do not serve an immediate defensive function against depressive or other 
negative emotions, as suggested by the  ‘attribution – self-representation model’. 
Paranoia seems to be a direct reflection of negative emotions, particularly anxiety, as 
suggested by the ‘multifactorial model’. 
 
The second part of this thesis (chapters 5 and 6) concentrates on hearing impairment, 
which may constitute a vulnerability to psychosis by impacting on social cognitive and 
psychological mechanisms. 
 
Chapter 4 describes a study in which an epidemiological approach was used to 
investigate the presence of deafness or hearing impairment as a risk factor for positive 
psychotic symptoms. The association between hearing impairment and psychosis has 
previously been reported, but poorly investigated. In the current study, the alleged 
association was investigated prospectively in a general population sample of 4845 adults. 
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Hearing impairment was measured subjectively at baseline of the study by asking the 
participants whether they had experienced deafness or serious hearing impairment in 
the past 12 months. Positive psychotic experiences were assessed by an interview three 
years later. The results indicated that individuals with baseline deafness or hearing 
impairment had a threefold increased risk to develop positive psychotic experiences 
compared to individuals without hearing problems. Hearing impairment has a 
profound influence on interaction with the social environment. Therefore, the 
association between hearing impairment and positive psychotic experiences can be 
understood in terms of psychological models which focus on social cognitive biases as 
an essential element in the generation of positive psychotic symptoms.  
 
Chapter 6 elaborates further on the link between deafness or hearing impairment and 
positive psychotic symptoms. Again, an epidemiological approach was used to 
investigate the association and to examine to what degree any association was 
conditional on the duration of hearing impairment. In the current study, a risk set of 
1411 adolescents, who were followed up from birth, was investigated. Hearing 
impairment was determined subjectively at age 7 years (reported by parents and 
teachers of the participant) and age 19 years (participant self-report). Positive psychotic-
like experiences were assessed at age 19 years using a questionnaire which measures the 
frequency of attenuated psychotic experiences. The results showed that hearing 
problems at age 7 were not associated with positive psychotic-like experiences at age 19. 
However, hearing problems at age 19 were significantly associated with positive 
psychotic-like experiences at this age. Interestingly, there was a significant interaction 
effect, which indicated that the association was significantly stronger in those 
individuals with previous hearing impairment at age 7 compared to individuals without 
hearing impairment at this young age. These findings indicate that individuals with a 
longer period of hearing impairment and onset early in childhood are at greater risk to 
develop positive psychotic symptoms.  
 
Chapter 7 recapitulates the main findings from part 1 and part 2 of this thesis. The first 
part of this thesis shows that self-esteem is an important concept when considering 
paranoia, especially the dynamics of self-esteem. Negative emotional processes, 
particularly anxiety, have been demonstrated to be important in the development of 
paranoia as well. The ‘attribution – self-representation model’ and the ‘multifactorial 
model’ are critically discussed. It may be likely that there is a circular relationship 
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between self-esteem, negative emotional processes and paranoia. Low self-esteem level, 
high self-esteem instability and negative emotional processes may act as vulnerability, 
maintaining and consequential factors of paranoia. The second part of this thesis 
concentrates on the presence of deafness or hearing impairment as a risk factor for 
psychosis. Findings showed that hearing impairment constitutes a vulnerability to 
develop positive psychotic symptoms. In addition, it was demonstrated that this 
vulnerability was conditional upon the duration and onset of the hearing problems. 
Since individuals with problems in the domain of hearing might be at risk of developing 
impairments in their social cognitive skills, the association can be understood in terms 
of psychological models in which social cognitive biases are considered as an essential 
element in the generation of positive psychotic symptoms. Deficits in theory of mind 
have been related to the development of delusions and source monitoring impairments 
have been associated with hallucinations. In summary, both parts of this thesis show 
that there is a reciprocal relationship between social cognitive and emotional processes, 
which can together be conceived as psychological mechanisms underlying the psychosis 
phenotype. Risk factors, such as deafness or hearing impairment may impact on these 
mechanisms (see Figure 7.1). The chapter finishes with a brief overview of the clinical 
implications as well as some directions for future research.   
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In de afgelopen jaren is er een significante vooruitgang geboekt in onderzoek naar 
psychologische processen die ten grondslag liggen aan psychotische symptomen. Er is 
overtuigend bewijs geleverd dat psychotische symptomen niet louter voortvloeien uit 
een genetische predispositie of (neuro)biologische afwijkingen, maar ook te verklaren 
zijn in termen van psychologische factoren. De specifieke psychologische mechanismen 
die betrokken zijn in de etiologie en het voortbestaan van psychose bleven echter relatief 
onduidelijk.   
Het voorliggende proefschrift, UNDERSTANDING THE PSYCHOLOGY OF POSITIVE 

PSYCHOTIC SYMPTOMS, biedt een uitgebreide en complete benadering van positieve 
psychotische symptomen, geplaatst vanuit een psychologisch perspectief.  
 
Hoofdstuk 1 schetst de fenomenologie en concept van psychose en behandelt de 
continuüm opvatting. Volgens deze opvatting komen psychotische symptomen niet 
alleen voor in individuen met een psychotische stoornis, maar ook in een aanzienlijk 
deel van de algemene bevolking. Het hoofdstuk biedt verder een algemene introductie in 
de psychologie van paranoia, een veel voorkomend positief psychotisch symptoom. 
Twee invloedrijke psychologische modellen van paranoia worden kort besproken: het 
‘attributie – zelf-representatie model’ en het ‘multifactorieel model’. Volgens het eerste 
model heeft paranoia een defensieve functie en is het een gevolg van een samenhangend 
geheel van cognitieve biases om negatieve opvattingen over het zelf te vermijden en dus 
zelfwaardering te beschermen. Deze cognitieve biases zijn echter vaak disfunctioneel. 
Een belangrijke voorspelling van het model is dan ook dat zelfwaardering zich 
dynamisch presenteert door de tijd heen. Het ‘multifactorieel model’ vertoont een 
andere visie op de ontwikkeling van paranoia. Paranoïde of vervolgingswanen worden 
verondersteld voort te komen uit een interactie tussen verschillende factoren. Binnen dit 
model wordt een meer centrale en directe rol toegeschreven aan emotionele factoren en 
zelfwaardering bij de ontwikkeling en het voortbestaan van paranoia. Verderop in het 
hoofdstuk wordt de Experience Sampling Methode (ESM) geïntroduceerd als een 
geschikte, valide en betrouwbare methode om dynamische psychologische processen in 
het dagelijkse leven te onderzoeken. Een reeks risicofactoren voor psychose wordt 
beschreven, waaronder de aanwezigheid van doofheid of slechthorendheid. Aangezien 
slechthorendheid een diepgaande invloed heeft op interactie met de sociale omgeving, 
wordt verondersteld dat problemen op het gebied van horen een kwetsbaarheid vormen 
voor psychose door sociaal cognitieve en psychologische mechanismen te beïnvloeden. 
Het hoofdstuk eindigt met de doelstellingen en een uiteenzetting van het proefschrift. 
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Het huidige proefschrift bestaat uit twee delen. Het eerste deel (hoofdstukken 2, 3 en 4) 
richt zich in het bijzonder op de onderliggende psychologische mechanismen van 
paranoïde symptomen.  
 
Hoofdstuk 2 beschrijft een studie naar de associatie tussen zelfwaardering en paranoia. 
In de literatuur wordt paranoia geassocieerd met zowel hoge als lage, en zelfs normale, 
niveaus van zelfwaardering. Terwijl eerdere studies zich voornamelijk gericht hebben op 
niveau van zelfwaardering, focust de huidige studie zich ook op instabiliteit van 
zelfwaardering. Uitgaande van een continuüm opvatting van psychose, is gekozen voor 
een epidemiologische benadering om te onderzoeken of instabiliteit van zelfwaardering 
specifiek gerelateerd is aan subklinische paranoïde symptomen. Een steekproef van 4636 
personen uit de algemene Nederlandse bevolking werd tijdens drie aparte 
meetmomenten geïnterviewd voor de aanwezigheid van positieve psychotische 
symptomen. De deelnemers vulden tijdens deze meetmomenten ook de Rosenberg Self-
Esteem Scale in. De resultaten lieten zien dat individuen met subklinische paranoïde 
symptomen een significant lager gemiddeld niveau van zelfwaardering vertoonden ten 
opzichte van individuen met overige positieve psychotische symptomen (zoals gedachte 
interferentie en auditieve hallucinaties). Echter, meer interessant was dat de 
aanwezigheid van subklinische paranoïde symptomen, en niet overige positieve 
subklinische psychotische symptomen, significant geassocieerd was met instabiliteit van 
zelfwaardering over een periode van drie jaar. Deze associatie bleef significant na 
controle voor niveau van zelfwaardering, wat aangeeft dat instabiliteit van 
zelfwaardering niet begrensd wordt door niveau van zelfwaardering. De bevinding van 
een specifieke associatie tussen subklinische paranoïde symptomen en instabiliteit van 
zelfwaardering is in overeenstemming met het ‘attributie – zelf-representatie model’ dat 
werd geïntroduceerd in hoofdstuk 1. Mogelijk ontstaan paranoïde opvattingen deels als 
gevolg van disfunctionele pogingen om zelfwaardering te reguleren. 
 
Hoofdstuk 3 presenteert een studie waarbij de Experience Sampling Methode werd 
gebruikt om korte termijn instabiliteit in zelfwaardering en paranoia te onderzoeken. 
Het doel van dit hoofdstuk was tweeledig. Allereerst werd de associatie tussen trait 
paranoia en niveau en instabiliteit van zelfwaardering onderzocht in 154 personen die 
zich op verschillende plaatsen van het paranoia continuüm bevonden. Trait paranoia 
werd gemeten aan de hand van de Paranoia Scale. Niveau en instabiliteit van 
zelfwaardering werden in het dagelijkse leven onderzicht aan de hand van de Experience 
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Sampling Methode. De resultaten toonden aan dat trait paranoia geassocieerd was met 
zowel een lager niveau als hogere instabiliteit in zelfwaardering. Instabiliteit in 
zelfwaardering werd consistent aangetoond door middel van drie verschillende 
methoden om fluctuaties in zelfwaardering te meten: 1) op momentaan niveau, 
fluctuaties van moment tot moment, 2) op dagniveau, de maximum fluctuatie binnen de 
dag, en 3) op participant niveau, waarin de fluctuaties de variantie in zelfwaardering 
over de studieperiode reflecteert. Het tweede doel van dit hoofdstuk was om de 
temporele relatie tussen state paranoia en veranderingen in zelfwaardering te 
onderzoeken bij dezelfde personen. De resultaten toonden aan dat een afname in 
zelfwaardering geassocieerd was met een onmiddellijke toename in state paranoia. Over 
het geheel genomen leveren de bevindingen in dit hoofdstuk nader bewijs voor het 
‘attributie – zelf-representatie model’, dat een defensieve functie voor paranoïde wanen 
suggereert.  
 
Hoofdstuk 4 rapporteert een studie waarin de Experience Sampling Methode werd 
gebruikt om state paranoia en negatieve emotionele processen te onderzoeken in het 
dagelijkse leven van patiënten met positieve psychotische symptomen. Emotionele 
processen worden verondersteld een belangrijke rol te spelen in de ontwikkeling van 
paranoia. Het ‘attributie – zelf-representatie model’ en het ‘multifactorieel model’, 
beiden geïntroduceerd in hoofdstuk 1, postuleren een verschillende rol voor emotionele 
processen in de ontwikkeling van paranoïde symptomen: paranoia als protectie tegen 
negatieve emoties en paranoia als directe reflectie van negatieve emoties. State paranoia 
en drie voorname negatieve emoties, depressie, angst en boosheid, werden door middel 
van de Experience Sampling Methode onderzocht in het dagelijkse leven van 79 
patiënten met een klinische diagnose van psychotische stoornis. De resultaten toonden 
aan dat paranoia onafhankelijk en significant cross-sectioneel geassocieerd was met 
gevoelens van angst, boosheid en depressie. Nog interessanter was dat longitudinale 
analyses aantoonden dat paranoia voorspeld werd door een toename in gevoelens van 
angst, boosheid en depressie. Paranoia was vervolgens een significante voorspeller van 
een toename in de drie emotionele processen. Tussen paranoia en angst werd de sterkste 
associatie aangetoond, zowel longitudinaal als cross-sectioneel. De bevindingen in dit 
hoofdstuk impliceren dat paranoïde opvattingen zowel resulteren uit als zorgen voor 
veranderingen in negatieve emotionele processen. Het lijkt er daarom op dat paranoïde 
opvattingen geen onmiddellijke defensieve functie vervullen tegen depressieve of andere 
negatieve emoties, zoals verondersteld door het ‘attributie – zelf-representatie model’. 
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Paranoia lijkt een directe reflectie van negatieve emoties, met name angst, zoals 
verondersteld door het ‘multifactorieel model’.  
 
Het tweede deel van dit proefschrift (hoofdstukken 5 en 6) concentreert zich op 
slechthorendheid, dat een kwetsbaarheid voor psychose vormt door in te grijpen op 
sociaal cognitieve en psychologische mechanismen.   
 
Hoofdstuk 5 beschrijft een studie waarin een epidemiologische benadering is gebruikt 
om te onderzoeken of doofheid een risicofactor vormt voor positieve psychotische 
symptomen. De associatie tussen slechthorendheid en psychose is eerder beschreven, 
maar nog slecht onderzocht. In de huidige studie werd de veronderstelde associatie 
prospectief onderzocht in een steekproef van 4845 volwassenen uit de algemene 
bevolking. Slechthorendheid werd subjectief  gemeten bij aanvang van de studie door 
deelnemers te vragen of ze doofheid of serieuze gehoorproblemen hadden ervaren in de 
afgelopen 12 maanden. Drie jaar later werden positieve psychotische ervaringen 
gemeten door middel van een interview. De resultaten toonden aan dat personen met 
doofheid of gehoorproblemen bij aanvang van de studie een drievoudig toegenomen 
risico hadden op het ontwikkelen van positieve psychotische symptomen ten opzichte 
van personen zonder gehoorproblemen. Slechthorendheid heeft een fundamentele 
invloed op interactie met de sociale omgeving. De associatie tussen slechthorendheid en 
positieve psychotische ervaringen kan daarom worden begrepen in termen van 
psychologische modellen die zich richten op sociaal cognitieve biases als een essentieel 
element in de ontwikkeling van positieve psychotische symptomen. 
 
Hoofdstuk 6 borduurt verder op de link tussen doofheid of slechthorendheid en 
positieve psychotische symptomen. Weer werd een epidemiologische benadering 
gebruikt om de associatie te onderzoeken en om na te gaan in welke mate de associatie 
afhankelijk was van de duur van slechthorendheid. In de huidige studie werden 1411 
adolescenten onderzocht, die allen reeds werden gevolgd vanaf hun geboorte. 
Slechthorendheid was subjectief bepaald op 7-jarige leeftijd (gerapporteerd door ouders 
en leerkrachten van de deelnemer) en op 19-jarige leeftijd (zelfrapportage). Positieve 
psychoseachtige ervaringen werden op 19-jarige leeftijd gemeten aan de hand van een 
vragenlijst die de frequentie van lichte psychotische ervaringen meet. De resultaten 
toonden aan dat gehoorproblemen op 7-jarige leeftijd niet geassocieerd waren met 
positieve psychoseachtige ervaringen op 19-jarige leeftijd. Gehoorproblemen op 19-
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jarige leeftijd waren echter wel geassocieerd met positieve psychoseachtige ervaringen 
op deze leeftijd. Interessant was dat er een significant interactie effect was, wat 
indiceerde dat de associatie significant sterker was in de individuen die al 
gehoorproblemen hadden op 7-jarige leeftijd vergeleken met mensen zonder 
slechthorendheid op deze jonge leeftijd. Deze bevindingen duiden erop dat personen 
met een langere periode van slechthorendheid en met aanvang vroeg in de kindertijd 
een groter risico hebben op het ontwikkelen van positieve psychotische symptomen.  
 
Hoofdstuk 7 biedt een samenvatting van de belangrijkste bevindingen uit deel 1 en deel 
2 van dit proefschrift. Het eerste deel van dit proefschrift toont aan dat zelfwaardering 
een belangrijk concept is bij paranoia, met name de dynamiek van zelfwaardering. 
Verder is aangetoond dat ook negatieve emotionele processen, met name angst, 
belangrijk zijn in de ontwikkeling van paranoia. Het ‘attributie – zelf-representatie 
model’ en het ‘multifactorieel model’ worden kritisch besproken. Het is duidelijk dat er 
een circulaire relatie is tussen zelfwaardering, negatieve emotionele processen en 
paranoia. Een laag niveau van zelfwaardering, hoge instabiliteit van zelfwaardering en 
negatieve emotionele processen fungeren mogelijk als kwetsbaarheidfactoren en 
handhavende factoren van paranoia, maar mogelijk ook als uit paranoia voortvloeiende 
factoren. Het tweede deel van dit proefschrift richt zich op de aanwezigheid van 
doofheid of slechthorendheid als risicofactor voor psychose. De bevindingen tonen aan 
dat slechthorendheid een kwetsbaarheid vormt voor het ontwikkelen van positieve 
psychotische symptomen. Daarnaast is aangetoond dat deze kwetsbaarheid afhankelijk 
is van de duur en aanvang van gehoorproblemen. Aangezien personen met 
gehoorproblemen een risico lopen op het ontwikkelen van sociaal cognitieve 
vaardigheden, kan de associatie verklaard worden in termen van psychologische 
modellen die zich richten op sociaal cognitieve biases als een essentieel element in de 
ontwikkeling van positieve psychotische symptomen. Gebreken in Theory of Mind zijn 
gerelateerd aan de ontwikkeling van wanen en bronmonitoring problemen zijn 
geassocieerd met hallucinaties. Kortom, beide delen van dit proefschrift laten zien dat er 
een wederzijdse relatie is tussen sociaal cognitieve en emotionele processen, welke beide 
kunnen worden opgevat als psychologische mechanismen die ten grondslag liggen aan 
het psychose fenotype. Risicofactoren, zoals doofheid of slechthorendheid kunnen 
ingrijpen op deze mechanismen (zie Figuur 7.1). Het hoofdstuk besluit met een kort 
overzicht van de klinische implicaties van het onderzoek en enkele aanbevelingen voor 
toekomstige vervolgstudies.  
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