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General Introducti on
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SChIZOPhRENIA ANd RElATEd PSyChOSES

With a lifeti me prevalence of nearly 1.5% (Perälä et al., 2007), (non-)aff ecti ve psychoti c 
disorders belong to the most disabling and expensive medical disorders. These disorders 
include schizophrenia, schizo-aff ecti ve disorder, schizophreniform disorder, psychoti c 
disorder not otherwise specifi ed, and brief psychoti c disorder, with schizophrenia being 
the most commonly diagnosed one. Psychosis is more common in males than in females, 
possibly due to the role of estrogen, which plays a protecti ve role in females (Roy et al., 
2001). Symptoms of schizophrenia usually develop in the late teen years and early twenti es. 
The onset of the disease can be characterized by an experience of paranoid delusions, 
hallucinati ons, or disorganizati on. Together, these features are referred to as the positi ve 
symptoms of the illness, since symptoms ‘add’ things like thoughts or behaviors. Other 
features of psychosis include restricted emoti onal expression and avoliti on, together called 
negati ve symptoms, since they ‘subtract’ things like thoughts or behaviors. The majority of 
pati ents being referred to mental health treatment will receive a combinati on of medical 
and psycho-social treatments, and they will need some form of conti nued care aft er the fi rst 
psychosis. 

Course of Illness
The course of the illness aft er this fi rst psychoti c episode can vary (Harrison et al., 2001). A 
signifi cant percentage of the pati ents completely recover from their symptoms. A second 
group of pati ents will experience relapses in the future. A third group of pati ents do not 
recover from their symptoms and remain chronically psychoti c. A number of studies in the 
Netherlands have investi gated the longitudinal courses of psychoti c disorders (Lenior et al., 
2005; van Veen et al., 2004; Wiersma et al., 1998; Wiersma et al., 2007). They have shown 
that approximately 25% of the pati ents show recovery from symptoms, whereas another 
25% is characterized by chronicity. Nevertheless, as compared to the early view of Kraepelin 
(1919) on schizophrenia and related psychoses, the course of psychosis can be regarded as 
much more positi ve nowadays. However, relapses appear to be very prevalent in psychosis. 
In additi on, a large proporti on of the pati ents conti nue to functi on at lower levels than they 
would if they had not developed the disease. Oft en, negati ve symptoms remain present 
aft er a psychoti c episode, causing enduring problems in the pati ents’ daily life. However, 
negati ve symptoms may not be the only features that explain the poor functi onal outcome 
in pati ents with psychosis.

Cogniti ve Functi oning in Schizophrenia
Impairments or defi cits in cogniti ve functi on can be found in the majority of pati ents with 
psychosis (Keefe et al., 2005; Wilk et al., 2005). However, cogniti ve impairment is not 
regarded as a diagnosti c criterion of the disease (htt p://www.dsm5.org/ProposedRevision). 



10

| CHAPTER 1

Cognitive functions are measures of brain function, and they are necessary for various 
mental operations such as conversations, driving a car, arithmetic, or planning a holiday. 
In schizophrenia research, seven separable cognitive domains have been found to be of 
importance: attention/vigilance, processing speed, working memory, reasoning and problem 
solving, verbal learning and memory, visual learning and memory, and social cognition 
(Nuechterlein et al., 2004). These functions are assessed during neuropsychological 
evaluations by means of a battery of short tasks. Originally, such batteries were used to 
measure the level of impairment in patients with acquired brain injury. Nowadays, cognitive 
assessments have also increased in popularity in the field of psychiatry. In addition to the 
clinical neuropsychological evaluation, cognitive assessments are being used in scientific 
studies (e.g. imaging, genetics, epidemiology). The level of cognitive impairment had been 
found to be an important predictor of functional outcome (social, occupational, living 
status), (e.g., Cervellione et al. 2007; Green et al., 2000; Green et al. 2004; Heinrichs et 
al. 2008b; McClure et al. 2007). Also, cognitive deficits substantially explain reductions in 
awareness of illness (Aleman et al., 2006), a topic we will discuss later on. This highlights 
the importance of cognition in treatment planning, residential referrals, and job placement. 
Moreover, cognition has been found to be one of the clearest discriminators between 
patients and healthy subjects (Heinrichs, 2001). 

The Meaning of Cognitive Impairment
Whether we consider it to be a discriminator between impaired and normal performance or 
not, the next important step is to interpret performance differences between schizophrenia 
patients and healthy controls. In many cases, it is not clear what conclusions to draw when 
performance on a certain task is poor. Many cognitive tasks measure multiple domains 
instead of a single domain. An example of this is the Digit Symbol – coding task. While 
performing this task, the subject has to write down as many digits as possible, where each 
digit corresponds to a different symbol (Dickinson, 2004). This task has been found to involve 
processing speed. However, the task also measures other aspects, such as working memory. 
Working memory is a cognitive domain that involves the maintenance and manipulation 
of information in short-term memory (Miyake, 1999). The fact that the Digit Symbol task 
measures several cognitive domains may be interpreted as both a strength and a weakness of 
this task. It may be difficult to isolate exactly which process contributes to poor performance, 
and it is not ruled out that both processing speed and working memory contribute to poor 
task performance in schizophrenia. This may even be true for components within cognitive 
domains, such as those mentioned for working memory. On the other hand, poor task 
performance may well be the result of a failure to integrate or coordinate multiple cognitive 
processes. Some patients may perform normally on cognitive tasks as long as they measure 
single aspects of functioning, but fail once they have to perform multiple mental operations 
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together. Other pati ents may already be slow, causing performance to be poorer on higher 
order cogniti ve tasks as well (Sánchez et al., 2009). 
Tackling the abovementi oned problems may ulti mately increase our understanding of 
cogniti ve functi oning in schizophrenia and related psychosis, and their diff erences from 
other psychiatric illnesses. To examine the contributi on of underlying mechanisms, it may 
be necessary to create experimental tasks. Oft en, experimental tasks are computerized 
and contain multi ple levels to specifi cally measure isolated components of domains. 
Unlike traditi onal cogniti ve tasks such as the Digit Symbol task, this allows for separate 
measurement of the contributi on of certain mechanisms to the subjects’ performance. 
Next, it may be necessary not only to measure the subjects’ performance on single tasks, 
but to also analyze their performance profi le, using a batt ery consisti ng of multi ple tasks. 
This may bypass the interpretati on problem of test results as well. 

Cogniti on is Not a diagnosti c Criterion of Schizophrenia
Cogniti ve impairment is considered to be a core feature of psychosis. The questi on then 
becomes relevant why cogniti on is not a diagnosti c criterion of psychosis. The most 
important reason is that there is not a single cogniti ve profi le in the domains described that 
is characteristi c, or unique to psychosis. Whereas pati ents with schizophrenia can display 
poorer performance on a variety of measures, with scores being poorest for verbal learning/
memory and processing speed, this may also apply to pati ents with bipolar disorder and 
chronic depression, making it diffi  cult to diff erenti ate between these severe mental illnesses 
(Depp et al., 2007; Reichenberg et al., 2008). Some pati ents with psychosis have been found 
to perform within normal limits (Holthausen et al., 2002) when they are being compared 
to healthy subjects. This has fuelled a discussion that is sti ll relevant: “is it possible to 
be diagnosed with schizophrenia yet to be neuropsychologically normal?” Researchers 
suggesti ng that ‘cogniti ve normality’ in schizophrenia is possible state that performance 
in psychosis is heterogeneous, and that a signifi cant percentage of pati ents cannot be 
disti nguished from healthy controls based on their cogniti ve profi le (Holthausen et al., 
2002). Other researchers state that all pati ents show a certain cogniti ve decrement when 
compared to their expected level of ability (Keefe et al., 2005; Wilk et al., 2005). Moreover, 
twin studies of aff ected and unaff ected siblings with psychosis have shown that unaff ected 
twins always outperform their proband (Goldberg et al., 1995). Therefore, one can suggest 
that pati ents with schizophrenia always perform under their expected levels when they are 
assessed with a cogniti ve batt ery. 

Contributors to Cogniti ve Impairment
Diff erent studies have shown that cogniti ve impairments are relati vely stable over ti me 
(Palmer et al., 2009). In additi on, it has been found that cogniti ve alterati ons are not 
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merely the result of psychotic episodes, but that they are present already before the onset 
of the first psychotic episode. There is much support for a neurodevelopmental model 
of schizophrenia and related psychoses (Rapoport et al., 2005; Rapoport et al., 2012). It 
is known that development of the brain, including maturation of the prefrontal cortex, 
continues until 30 years of age (Marsh et al., 2008). The prefrontal cortex plays an important 
role in executive functions, a set of abilities that encompasses working memory, reasoning 
and problem solving, which are of importance for everyday life skills. Brain maturation 
processes can be influenced by an interplay of genetic and environmental factors (Cannon 
et al., 2003). The fact that psychosis usually starts to affect people in their late teens or 
early twenties may indicate that defective brain maturation processes make people most 
vulnerable during this stage of life.

Several factors may contribute to heterogeneity of cognitive functioning in psychosis. One 
such factor may be familial liability. Patients with psychosis share approximately 50% of their 
genetic and environmental material with their unaffected siblings, who have been found 
to be at more than average risk for future development of a psychosis. Indeed, cognitive 
alterations and subclinical negative symptoms have also been found in unaffected siblings 
(Chen et al., 2009). These characteristics make siblings an interesting population to study, 
since they do not have the disease and they have not been exposed to anti-psychotic 
medication in the past. Cognitive subtypes have been suggested in psychotic disorders, but 
they have never been investigated in siblings. 
Another contributor to the cognitive heterogeneity may be the patients’ level of functioning 
before they became ill. There may be different patterns of adjustment that precede the 
onset of disease. Some patients may have shown a deteriorating pattern at school, earning 
progressively lower grades as compared to their peers. In other patients, there may have 
been adjustment characterized by fewer peer relationships (Larsen et al., 2004). It may be 
possible to infer the degree of cognitive impairment from the patients’ pattern of premorbid 
adjustment. 

Cognition and Insight
In addition to the positive and negative symptoms and cognitive impairments, many 
patients seem to be unaware of having a mental illness. There are multiple dimensions on 
which the patient can lack insight, and there is consensus that insight includes the following 
dimensions: (i) awareness of having a psychiatric disorder, (ii) relabeling psychotic symptoms, 
and (iii) the need for treatment (David, 1990). As a result, patients with impaired insight may 
be hospitalized more often, and have poorer levels of functioning. As the contribution of 
clinical symptoms to insight is rather modest, there should be other factors responsible for 
this. Cognitive abilities may be of crucial importance for the development of insight about 
having a psychiatric disorder. They allow us to understand the world around us, to remember 
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our past experiences, and to adapt ourselves to changing circumstances. Recently, more 
research has been done on social cogniti on. Social cogniti on has been referred to as ‘the 
ability to construct representati ons of the relati ons between oneself and others and to use 
those representati ons fl exibly to guide social behavior’ (Adolphs, 2001). This new domain 
may increase our understanding of insight as well, since intuiti vely the mental operati ons 
required for both seem to have similariti es. 

Outline of the Current Thesis
Schizophrenia is a ‘complex’ multi dimensional disorder (van Os and Kapur, 2009). This 
complexity is translated into heterogeneity at the level of clinical symptoms, cogniti ve 
functi oning, and functi onal outcome (e.g. work, residenti al independence). Heritability has 
been found to be higher for cogniti on, as compared to clinical symptoms (van Os et al., 
2010). Therefore, further research into cogniti ve functi oning may help us to elucidate the 
complexity of the disorder. The current thesis describes a number of studies focusing on 
cogniti on in pati ents with psychosis, their fi rst-degree family members, and healthy controls. 
All of the studies are conducted within the framework of the Dutch multi center cohort study 
Geneti c Risk and OUtcome of Psychosis (GROUP), with the excepti on of chapter 2. GROUP 
is a project focusing on resilience and vulnerability factors in the development of psychosis. 
The baseline results of the GROUP-project, including the cogniti ve assessment, are 
described in chapter 2. To investi gate the mechanisms leading to impaired working memory 
performance in psychosis, pati ents and controls were assessed with a novel experimental 
task. This task was created in order to separate between processes and modaliti es involved 
in the domain of working memory (chapter 3). A second domain to be investi gated in more 
detail is reasoning and problem solving, more specifi cally mental fl exibility. In chapter 4, 
we investi gate the possible involvement of implicit and explicit mechanisms leading to 
problems in mental fl exibility. Next, we move our att enti on to profi les of subjects, in order 
to bett er understand the heterogeneity of cogniti ve functi oning. Cogniti ve impairments 
have also been found in a number of the unaff ected siblings of pati ents. Therefore, in 
chapter 5, we study cogniti ve subtypes in unaff ected siblings, characteristi cs of these, and 
their relati onship with their aff ected family member. Premorbid adjustment has been found 
to be another contributor to cogniti ve functi oning. Interesti ngly, not all pati ents have been 
found to display maladjustment prior to the onset of the illness. In chapter 6, we investi gate 
premorbid profi les in pati ents, their characteristi cs, and the role of familial factors. One 
of the consequences of impaired cogniti ve functi on may be lack of insight in pati ents. In 
chapter 7, we study the relati onship of cogniti on and insight, with specifi c att enti on paid 
to the role of social cogniti on. The longitudinal relati onship between insight, cogniti on and 
clinical characteristi cs is investi gated in chapter 8. Finally, chapter 9 provides a summary 
and discussion of the abovementi oned studies, and clinical implicati ons. 


