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Chapter 1
General Introduction

SCHIZOPHRENIA

Since the early twentieth century, schizophrenia has been described as a severe mental disorder 
which can manifest itself through a wide variety of symptoms and deficits (Kraepelin, 1919; Bleuler, 
1950; Mueser & McGurk, 2004). Despite the diversity in course, impairment, symptoms and patho-
genesis, the syndrome is invariably characterized by recurrent distortions in reality testing during one 
or more psychotic episodes. These distortions are generally referred to as ‘positive symptoms’ and 
relate to experiences such as hallucinations, delusions, bizarre behaviour and formal thought disor-
ders (American Psychiatric Associations, 1994). The positive symptom dimension can be distin-
guished from the negative symptom dimension which refers to the absence of functions normally 
present in the healthy population (i.e. alterations in drive and volition such as affective flattening, 
social withdrawal, alogia and avolition: Mueser & McGurk, 2004; van Os & Kapur, 2009). 
 In addition to the well-known positive and negative symptoms, also described as the ‘char-
acteristic symptoms’ in the DSM-IV (American Psychiatric Associations, 1994), a third broad cluster 
of symptoms comprises of cognitive impairments (Mueser & McGurk, 2004; van Os & Kapur, 2009). 
Cognitive impairments are thought to be a direct expression of underlying brain pathology, and start 
off before the first psychotic episode (Cornblatt et al., 2003; Harvey, 2009; Becker et al., 2010). They 
have been related to both negative symptoms as well as social impairments (Mueser & McGurk, 
2004; Weinberg et al., 2009; Dominguez et al., 2009; Insel, 2010); impairments which Bleuler already 
recognized as one of the four main disturbances (or ‘A’s) in schizophrenia (‘Autistic Isolation’; Bleul-
er, 1950, cited in Insel, 2010). As to date, schizophrenia is still among the world’s top ten causes of 
long-term disability (Mueser & McGurk, 2004). In fact, estimates in Europe and the United States in-
dicate employment rates of less than 20% (Marwaha, 2007; McGurk et al., 2009).   
  A first psychosis in the schizophrenia-spectrum generally emerges in late adolescence  
or young adulthood, although in particular cognitive and social impairments are evident much earlier 
(Häfner et al., 1995; Cornblatt et al., 2003; Cannon et al., 2003; Shapiro et al., 2009; Harvey, 2009). 
Schizophrenia, only diagnosed when illness duration exceeds 6 months, affects about 0.5 to 1 percent 
of the world population (McGrath et al., 2004). The incidence is roughly equally distributed among 
male and female, albeit that female tend to have a later disease onset (Häfner et al., 1992), better social 
functioning and better course of illness (Mueser & McGurk, 2004).
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AETIOLOGY AND PATHOPHYSIOLOGY

More than one-hundred years after the term ‘schizophrenia’ has first been coined, its exact aetiology 
is still unknown. Apart from the complexity of the disorder, it has been argued that the progress in 
schizophrenia research may be complicated by the fact that the disorder ‘schizophrenia’ - diagnosed 
by means of clinical observations – is unlikely to be a separate categorical construct, corresponding 
to one biological entity (Meyer-Lindenberg, 2010). Instead, psychotic disorders have been hypothe-
sized to be the severe end of a continuum (van Os et al., 2009). 
 For decades, attempts have been made to unravel the pathophysiology of schizophrenia 
through explanatory models from different perspectives. Hypotheses have varied widely,  
ranging from schizophrenia being a reaction to the rejection of an ambivalent mother, through  
to schizophrenia as a purely genetic disorder in the first years of the present century (Insel, 2010).
Amongst other factors, the consistently reported modest effect sizes of the individual candidate 
genes in years of schizophrenia research however (Insel, 2010; Meyer-Lindenberg, 2010), has led  
to the current prevailing view that genetic and environmental factors most likely interact (van Os, 
2010). A growing body of literature suggests that environmental factors like urbanicity (Krabbendam 
& van Os, 2005; Kelly et al., 2010), social adverse experiences (Selten & Cantor-Graae, 2007) and 
cannabis use (Henquet et al., 2008; Dragt et al., submitted) can unfavourably interact with genetic 
vulnerability on developing brains during certain sensitive periods, but mainly in people with a par-
ticular genetic make-up (Korver & Quee et al., submitted; van Os et al., 2010). 
 The global interest in these complex interactions has fuelled the need for multi-disciplinary 
research paradigms, which are currently being carried out in worldwide collaborations (EU-GEI,  
European Network for Schizophrenia Studies; European Community’s Seventh framework Program). 
 At the same time, the neurodevelopmental model has regained wide interest (Lewis, 2002; 
Cornblatt et al., 2003; Cannon et al., 2003; De Haan and Bakker, 2004; Insel, 2010). The model,  
positing that pathogenetic biological characteristics are present long before onset of clinical  
symptoms (Lewis et al., 2002), has led to the current perspective that a first psychosis is not the 
disease onset but rather a later stage in the course of a developmental disorder (Insel, 2010).  
This new perspective meant an increasing recognition of the earlier stages of schizophrenia.Indeed, 
the prodrome and what is termed ‘early psychosis’ has become one of the most enthusiastically  
researched fields in modern psychiatry (Simon & Velthorst et al., this thesis). 
 Research into the schizophrenia prodrome may not only contribute to a better understanding 
of the pathogenesis of schizophrenia, enhancing our ability to predict a first psychosis might  
eventually lead to delaying, improving outcome, or even the prevention of a full-blown psychosis 
(Yung et al., 1996; Yung et al., 1998). 

Chapter 1
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PREDICTION OF PSYCHOSIS, THE ULTRA HIGH RISK APPROACH
 
The introduction of the ‘Ultra High-Risk’ (from now: UHR) criteria (Yung et al., 1996; Miller et al., 
1999)  in the second half of the 90’s has formed a milestone in the creation of operationally defined 
criteria to identify individuals at risk for psychosis (Simon & Velthorst et al., this thesis). The UHR 
phase, retrospectively called prodromal phase, recognizable by subtle behavioural changes and a 
decline in functioning, occurs prior to the development of the characteristic signs and symptoms  
of the illness that permit definitive diagnosis and lasts on average between 1 and 5 years  
(Phillips et al., 2002; Yung et al., 2003). UHR criteria are not intended to detect all prodromal pa-
tients, but try to capture those at imminent risk of conversion to psychosis, i.e. the phase directly 
preceding onset of a first episode (Simon & Velthorst et al., this thesis). With the introduction of  
the Melbourne (Comprehensive Assessment of at Risk Mental States; CAARMS. Yung et al., 2002) 
and Yale (Structured Interview of Prodromal Syndromes; SIPS, McGlashan, 2002) scales,  
the psychometric operationalization of the prodromal phase was substantially facilitated  
(Simon & Velthorst et al., this thesis). In short, the UHR approach, as defined by the PACE clinic 
(Yung et al., 1996) consists of three alternative criteria: (i) Attenuated Positive Psychotic Symptoms 
(APPS) group: having experienced sub- threshold, attenuated positive psychotic symptoms during 
the past year; (ii) Brief Limited Intermittent Psychotic Symptoms (BLIPS) group, defined by hallucina-
tions, delusions or formal thought disorders resolving spontaneously within 1 week; and 
(iii) Trait plus State Risk Factor Group: a first-degree relative with a psychotic disorder or a DSM–IV 
schizotypal personality disorder of the index person, combined with a significant decrease in functioning 
during the past year.
 In addition, several research groups -in particular from Germany- have added a fourth crite-
rion to the risk-criteria: the so-called ‘basic symptoms’ (Ruhrmann et al., 2010). Klosterkötter et al. 
(2001) emphasized the presence of basic symptoms as an important risk-factor for the development 
of a first psychotic episode. Basic symptoms are self-reported disturbances in cognition and perception 
that were found to be predictive of a transition to psychosis over a 10 year follow up period.  
These symptoms include for example thought interference, thought pressure and thought blockages. 
 With these sets of criteria, UHR patients have a chance between 10 and 40% of making  
the transition to psychosis (Yung et al., 2003, 2006; Cannon et al., 2008; Ruhrmann et al., 2010). 
Depending on the criteria and instruments used, the at risk cohort is variably termed the ‘Ultra High 
Risk’/ UHR- group (SIPS), ‘Clinical High Risk’/ CHR-group or AR-group (SIPS plus the basic symptom 
criterion), or the At Risk Mental State/ARMS- group (CAARMS). 
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CURRENT STATE OF UHR-RESEARCH

The pioneering work of Yung, McGorry and colleagues over the past 15 years has substantially  
improved our knowledge about the UHR-phase, the possibilities of clinical care and pharmacotherapy 
(e.g. Yung et al., 1996; Yung et al., 1998; Yung et al., 2010; McGorry et al. 2002; Amminger et al.,2010). 
In addition, the enthusiastic use of UHR criteria has raised public awareness of the importance  
of early intervention and led to a significant increase in early psychosis services. As a result, the 
spectrum of symptoms with which putative at-risk subjects now present in these services has become 
broader, and transition rates have declined in recent studies (Yung et al., 2010; Simon & Velthorst et 
al., this thesis). The drop in transition rates to psychosis has raised concerns about the specificity of 
UHR criteria to correctly identify patients at risk for a transition to psychosis.
  With the current UHR-criteria, mainly based on positive symptoms, we may capture a high 
proportion of false-positives, potentially leading to unnecessarily stigmatization and treatment (Yung 
et al., 2010). Furthermore, the question has arisen whether the UHR subjects not converting to a  
psychosis continue to present with UHR symptoms and to be at risk for psychosis, or whether they 
eventually mature out of them or develop other disorders (Insel, 2010). 

AIM AND OUTLINE OF THIS THESIS

In this light, the main objective of the studies described in this thesis was to increase our  
knowledge about the UHR phase. We have sought to identify factors that could eventually diminish 
the number of false-positives in UHR research. The current inclusion criteria are mainly based on 
positive symptoms, and the role of other symptoms has remained largely unexplored. Some have 
hypothesized that positive symptoms might only have limited discriminative power in schizophrenia 
research (Carpenter et al., 1999; van Os et al., 2010). In this thesis, the predictive role of certain 
negative symptoms and social disability has therefore been examined in more detail. In addition, the 
course of UHR symptoms of young people not converting to psychosis was further investigated.

The overall objective of this thesis has directed to the following three aims:

- To acquire a better understanding of the demographic characteristics and baseline  
 symptomatology in the Ultra High Risk (UHR) phase
- To identify factors that predict transition to psychosis and thereby eventually could diminish 
 the number of false-positives (subjects without transition to psychosis) in 
 UHR research. 
- To investigate the course of UHR subjects who eventually do not convert to a first psychotic 
  episode



13

Chapter 1

AIM I: ACQUIRING A BETTER UNDERSTANDING OF THE DEMOGRAPHIC CHARACTERISTICS 
AND BASELINE SYMPTOMATOLOGY IN THE ULTRA HIGH RISK PHASE

 Chapter 2, the first part of the thesis, focuses on this primary aim and presents a study  
on the ethnic differences in baseline UHR symptomatology, a matter still widely unexplored.  
Subsequently, in chapter 3, we investigated whether the negative symptoms reported in the UHR 
phase do in fact not represent depression symptoms. Is it indeed possible to differentiate between 
these two types of symptoms in the UHR phase? 

AIM II: TO IDENTIFY VARIABLES THAT COULD POSSIBLY CONTRIBUTE TO A BETTER 
PSYCHOSIS PREDICTION

 Part II of this theses starts off with a study about differences in baseline clinical symptoma-
tology, general level of functioning (GAF-score) and genetic risk between UHR patients who did 
(UHR+T) or did not (UHR+NT) make a transition to psychosis. The results are presented in chapter 
4. Following the findings of this study, in chapter 5 the role of social disability in the prediction of  
a first psychosis is examined. In chapter 6, the utility of the Strauss Carpenter Scale as predictive  
instrument in the UHR phase, a scale normally used in first-episode studies, will be investigated. 
Could social disability during admission for a first psychosis also contribute to the prediction of  
disease outcome? This subject will be discussed in chapter 7.

AIM III: TO INVESTIGATE THE COURSE OF UHR SUBJECTS EVENTUALLY NOT 
CONVERTING TO A FIRST PSYCHOSIS

 Chapter 8 and 9 report on a prospective study and review to the course of UHR symptoms  
in patients who eventually do not convert to a first psychosis.

To conclude, in chapter 10, the findings of this thesis are summarized. Implications and suggestions 
for future directions will be made. 
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