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Summary 

Employment rates in schizophrenia are consistently low. Considerable research has identified 

both societal/external barriers and internal, illness related barriers to employment. Neurocogni-

tive impairments are a hallmark of schizophrenia spectrum disorders, contributing to impaired 

real-world functioning in general and significant occupational disability in particular. The con-

sequences of these deficits are profound and largely consistent over time. The main aim of the 

current thesis was to further investigate neurocognition in participants with broad schizophrenia 

spectrum disorders as measured with the MATRICS Consensus Cognitive Battery (MCCB). 

Findings from Paper I revealed significant impairments on all neurocognitive domains, sup-

porting findings from similar studies. Neurocognitive performance differentiated between aca-

demic levels and previous work history and overlapped with social functioning. 

Further we sought to investigate whether neurocognitive test performance was associated with 

different aspects of occupational outcome; i.e. workplace assessments. Paper II found signifi-

cant associations between all MCCB domains except Verbal Learning and vocational cognitive 

functioning at the beginning of vocational rehabilitation. Processing Speed and Attention pre-

dicted work behavior and neurocognitive performance was also associated with task complexity 

and type of work. Participants performing low complexity jobs performed worse on all neu-

rocognitive domains with a similar pattern emerging for participants in sheltered work, per-

forming poorer on all neurocognitive tests than participants in competitive work.  

In Paper III, we examined the effects of the Job Management Program (JUMP); i.e. cognitive 

remediation (CR) in combination with vocational rehabilitation on neurocognition and occupa-

tional outcomes compared to cognitive behavioral therapy techniques (CBT) augmented voca-

tional rehabilitation (VR). We found neurocognition to improve after both CBT- and CR-aug-

mented vocational rehabilitation, with the greatest improvement in the CR group. There was 

also an increase in number of participants working and the amount of time they were working 

throughout the project period. The positive change in Working Memory and the Neurocognitive 

Composite Score predicted number of hours worked in the CR group.  

These findings indicate neurocognitive dysfunctions in participants with schizophrenia spec-

trum disorders and that these dysfunctions are relevant for occupational functioning. Particu-

larly, Processing Speed and Attention predicted different aspects of work behavior. This ties in 

with findings from similar studies, showing Processing Speed to be one of the strongest corre-
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lates to functional outcome and Attention to be of particular relevance at the beginning of vo-

cational rehabilitation. Our findings further indicate that implementing a combination of voca-

tional rehabilitation, cognitive behavioral techniques or cognitive remediation may help partic-

ipants attain and maintain work. Employment numbers increased significantly throughout the 

intervention period and remained high at follow-up. Positive neurocognitive change between 

baseline and post treatment in the Working Memory domain and the Neurocognitive Composite 

Score predicted number of hours worked 2 years after inclusion in the study.  

Our findings underline the need for future studies that investigate which subgroups profit more 

(or less) from cognitive remediation and vocational rehabilitation. Stratifying on degree of im-

pairment may thus shed further light on this matter. Also, assessing learning potential and mo-

tivation as possible mediators between neurocognition and real-world functioning may be of 

importance. Lastly, additive effects of strategy learning, both in general and task specific should 

be addressed as it may enhance gains on neurocognitive performance and in turn, functional 

outcome.  
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1. Introduction 

“How could you, a mathematician, a man devoted to reason and logical proof… how could 

you believe that extraterrestrials are sending you messages?” “How could you believe that 

you are being recruited by aliens from outer space to save the world? How could you…?” 

 

“Because” – “the ideas I had about supernatural beings came to me the same way that my 

mathematical ideas did. So I took them seriously.”  

Professor George Mackey, Harvard University & John Forbes Nash 

 

John Forbes Nash, an American mathematician and Nobel laureate in Economic Sciences, was 

diagnosed with schizophrenia at the age of 31. After the onset of schizophrenia symptoms, Nash 

was impaired in several aspects of his life. He had problems in interpersonal relations, lost his 

job, experienced a lack of academic progress (except for during brief remissions) and had dif-

ficulty both attaining and maintaining work positions (Nasar, 1998).   

In addition to psychotic symptoms such as delusions and hallucinations, Nash experienced con-

siderable neurocognitive impairments, particularly in the domains of memory, processing speed 

and problem solving (Nasar, 1998).  

High neurocognitive ability is what distinguishes humans from other primates. Human activi-

ties, such as planning for the future, learning and holding a large amount of complex infor-

mation and social interaction are all examples of high neurocognitive performance. If some of 

these functions are lost or even impaired, other activities will be disrupted as a consequence.  

Neurocognitive impairment is a cardinal symptom in schizophrenia spectrum disorders1 and 

has been reported ever since the syndrome was first described by Kraeplin and Bleuler. Krae-

pelin showed that individuals with schizophrenia often displayed functional impairments, in-

volving attention, motivation and problemsolving and Bleuler described neurocognitive impair-

ment as a central element in the clinical picture of the disease that could give rise to the splitting 

and disruption of personal identity. Since then, considerable research has documented neu-

rocognitive dysfunction in individuals with schizophrenia (Green, 1996; Green et al., 2000; 

Heinrichs and Zakzanis, 1998; Szoke et al., 2008). 

                                                           
1 Psychotic disorders are intertwined with the concept of schizophrenia in the literature. The terms psychosis, schizophrenia 

and (broad) schizophrenia spectrum disorders are used somewhat interchangeably when referring to other research 

http://www.azquotes.com/author/10674-John_Forbes_Nash
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Neurocognitive dysfunction is broad-based and seriously affects different areas of real-world 

functioning. Neurocognitive deficits contribute substantially to low occupational attainment 

and poor occupational outcomes (Christensen, 2007; Kukla et al., 2012; Lystad et al., 2015; 

Strassnig et al., 2015; Vargas et al., 2014). Impaired neurocognition is also a potent predictor 

of poor engagement in vocational rehabilitation programs (O'Connor et al., 2011).  

Despite evidence that people with schizophrenia could benefit from employment and repeatedly 

express the need and wish for occupational training (Bevan, 2013), extensive research has 

shown that employment rates are consistently low, estimates ranging from only 10 % to 25 % 

(Bond, 2004; Evensen et al., 2015; Marwaha and Johnson, 2004; Tandberg et al., 2011). Em-

ployment, particularly competitive employment, is a fundamental goal for persons afflicted and 

a key treatment outcome. Work is positively related to self-esteem, recovery and symptom re-

mission as well as increased income, improved quality of life and lower relapse rates (Bond et 

al., 2001; Bryson et al., 2002; Bush et al., 2009; Lieberman et al., 2008; McGurk and Mueser, 

2004). Heightened self-confidence, self-sufficiency and improved stress management are fur-

ther benefits associated with employment (Schennach et al., 2012).  

The personal, societal and economic costs associated with unemployment in schizophrenia are 

comprehensive (Evensen et al., 2015). Determinants of occupational status and occupational 

functioning are multifaceted and employment is determined by a number of both internal and 

external factors. An important research focus has thus been to investigate predictors of occupa-

tional functioning and to develop vocational rehabilitation programs facilitating the transition 

to employment for this group. In the current thesis, the main focus is on neurocognitive predic-

tors of occupational outcomes and how a cognitive intervention can be implemented in a 

broader context; to enhance occupational functioning by targeting neurocognitive impairments. 

The strong relationship between neurocognition and functional outcome underlines the im-

portance of targeting neurocognitive dysfunctions through psychosocial interventions such as 

cognitive remediation (CR) as a means to improve occupational functioning, social inclusion 

and economic outcomes. Cognitive remediation is a behavioral training-based intervention aim-

ing to improve neurocognitive processes with the goal of durability and generalization (Harvey 

and Bowie, 2012; Wykes and Spaulding, 2011). Recent meta-analyses show small to moderate 

effects of CR on global neurocognition and beneficial effects on symptoms and psychosocial 

functioning (McGurk et al., 2007; Wykes et al., 2011). CR has proven to be more effective 
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when integrated with rehabilitation. More specifically, CR seems to maximize benefits of vo-

cational rehabilitation, allowing participants to apply their enhanced neurocognitive skills in 

real-world (occupational) settings (McGurk et al., 2007).   

In addition to neurocognitive deficits, individuals with schizophrenia spectrum disorders also 

face challenges such as psychotic symptoms, comorbid mood- or anxiety disorders and social 

impairments (Buckley et al., 2009; Milev et al., 2005; Morrison, 2009) affecting quality of life 

and outcome. These core symptoms can be targeted with Cognitive Behavioral Therapy (CBT). 

There is strong support for a range of CBT programs in improving symptoms, social relations 

and occupational outcome (Nordentoft and Austin, 2014; Rector and Beck, 2001; Tarrier and 

Wykes, 2004). More recently, CBT programs designed to enhance occupational functioning 

have been developed (Kukla et al., 2014; Lecomte et al., 2014). Although evidence is still scant 

regarding CBT programs adjunct to vocational rehabilitation, results are promising (Davis et 

al., 2008; Lecomte et al., 2014; Lysaker et al., 2009). 

The main aim of this thesis was to further explore neurocognition as measured with the MA-

TRICS Consensus Cognitive Battery (MCCB) in individuals with schizophrenia spectrum dis-

orders and how it is related to different aspects of functional outcome, in particular occupational 

functioning. The thesis further sought to examine the short- and long-term effects of CR com-

pared to CBT augmented vocational rehabilitation in participants with broad schizophrenia 

spectrum disorders on neurocognition and occupational functioning.  

1.1 Psychotic disorders in an historical perspective 

There is no single symptom picture that fully describes or is unique to psychosis. This fact 

complicates the definition of the disorder and has consequently led to numerous different clas-

sifications throughout history. The contemporary definition of psychosis involves the presence 

of symptoms indicating a loss of contact with reality. Characteristic symptoms are hallucina-

tions and delusions (APA, 1994) and may also include disorganized speech and behavior (APA, 

1994).  

Psychosis was initially referred to as dementia praecox (premature dementia), a term coined by 

Kraeplin in 1893 (Hoenig, 1983). This previous name reflects that Kraeplin regarded neurocog-

nitive decline as central to the disorder (Frangou and Murray, 2000) in addition to positive and 

negative symptoms. Kraeplin’s views were manifested in his famous work Psychiatrie 
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(Kraepelin, 1908-1913), which has become a widely read and highly influential textbook in the 

field of psychiatry.  

Critics of Kraeplin’s description of dementia praecox argued that the so called “psyche” was 

missing from the clinical picture, i.e. premorbid functioning, life history and the persons own 

understanding of the illness (Hoenig, 1983).  Bleuler was one of the first scholars of psychosis 

to try to reclaim “the psyche” in the definition of dementia praecox. He also challenged the idea 

of a deteriorating course of illness, arguing that no conclusive evidence was present to support 

a global dementing process, i.e. to justify the term dementia praecox. Bleuler distinguished 

between primary and secondary symptoms. Primary or fundamental psychic symptoms were 

unknown and could be an anatomical cerebral disease or an infection, whereas secondary or 

accessory symptoms, symptoms of dementia praecox (delusions, thought inhibition etc.), were 

brought about as a reaction by certain psychic mechanisms. The distinction between different 

psychic symptoms led Bleuler to rename the disorder from dementia praecox to schizophrenia, 

showing that this split of several psychic functions was an important characteristic of the illness; 

“Ich nenne die Dementia praecox Schizophrenie, weil, wie ich zu zeigen hoffe, die Spaltung 

der verschiedensten psychischen Funktionen eine ihren wichtigsten Eigenschaften ist” ((Bleu-

ler, 1911), page 5.)  Bleulers attempt to describe the splitting of psychic functions has had con-

siderable influence on the contemporary classification of psychotic disorders.  

German psychiatrist Kurt Schneider has also exerted strong influence on the psychosis field 

(Beer, 1995). Initially concerned with the kraeplinian “somatic psychiatry” (Hoenig, 1983), 

Schneider further elaborated the primary and accessory/secondary psychic symptoms as de-

scribed by Bleuler. He introduced the terms 1st and 2nd rank symptoms as a step towards creating 

an enduring set of empirical diagnostic criteria (Beer, 1995). With the introduction of antipsy-

chotic medication and continuous research on etiology, course of illness and real-world out-

come of psychosis, the view and definition of the illness has greatly evolved.  Clinical psychi-

atric history thus illuminates that previous controversies outlined in this brief overview are still 

not settled and that defining psychosis and schizophrenia continues to be a work in progress. 

The contemporary classification of the disorder is the result of not one definition but rather the 

patchwork of clinical features plucked from several different definitions and traditions. 
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The concepts of psychotic disorder and schizophrenia are interwoven. In this thesis, the DSM- 

IV diagnostic groups included are Schizophrenia, Schizoaffective Disorder, Delusional Disor-

der and Psychotic Disorder Not Otherwise Specified (APA, 1994).  These diagnostic categories 

are referred to as broad schizophrenia spectrum disorders. 

1.2 Schizophrenia Spectrum Disorders; a clinical description 

Schizophrenia is a type of psychosis and among the most severe psychiatric disorders with 

symptoms including distorted conceptions of reality, hallucinations, delusions, and flat or 

blunted emotions (Frangou and Murray, 2000). Prevalence rates vary between reports, but cur-

rent estimates indicate that approximately 1% of the population over the age of 18 (Jablensky, 

2000) suffers from the disorder.  

Schizophrenia is a heterogeneous disorder in terms of symptomatology, neurocognitive func-

tioning and functional outcome. This heterogeneity is clinically manifested in many ways, with 

afflicted individuals varying in symptom severity, number of episodes, comorbidity and treat-

ment response. The course of the illness is often chronic and high relapse rates have been widely 

documented (Robinson et al., 1999). The disorder is also regularly associated with neurocogni-

tive impairment (Green et al., 2000). 

Despite the fact that the proportion of the population suffering from schizophrenia is very low, 

the disease has a high impact on the individuals affected, their families and on society. 

There are two main classifications of symptoms in schizophrenia: positive and negative 

(Frangou and Murray, 2000). Positive symptoms include hallucinations (auditory, visual and/or 

sensory), delusions, and disorganization such as inappropriate affect, thought disturbances and 

impaired reality testing (Kay et al., 1987; Salokangas, 1997; Tamminga et al., 1998). They are 

often conceptualized as “reality distortions” (Kay et al., 1987; Klingberg et al., 2006). Positive 

symptoms are the most frequently reported features of schizophrenia (Lecrubier et al., 2007), 

yet they are not strongly associated with prognosis or functional outcome (Velligan et al., 1997). 

Positive symptom load tends to diminish over time and this symptom category responds rea-

sonably well to antipsychotic treatment (Lecrubier et al., 2007). 

Negative symptoms are defined as the absence of behaviors normally shown (Zubin, 1985). 

These deficits influence neurocognitive, affective and social functions and include social with-

drawal (Kay et al., 1987), apathy, avolition and fatigue (Lecrubier et al., 2007). Negative symp-

toms are often associated with poor prognosis and poor functional outcome such as limited 
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social contacts and poor occupational functioning and tend to have an earlier onset than positive 

symptoms (Tamminga et al., 1998). Negative symptoms do not respond well to pharmacologi-

cal treatment, and may increase over time (Lecrubier et al., 2007; Mancevski et al., 2007; 

Tamminga et al., 1998; Zubin, 1985). Consequently, they are identified as particularly im-

portant in terms of the ability to attain and maintain employment.  

The most frequently accepted etiological theory in schizophrenia is the stress-diathesis model 

(Walker and Tessner, 2008; Walker and Diforio, 1997). A diathesis is a hereditary predisposi-

tion to an illness, stress thus refers to the level of stress experienced by an individual, eliciting 

pathology i.e., schizophrenia.  

Schizophrenia has a high heritable component, with genetic factors accountable for approxi-

mately 80 % of the probability to develop the disorder (Crow, 2007; Seidman et al., 2006; 

Sullivan et al., 2003). Although the illness only occurs in about 1 percent of the general popu-

lation, it occurs in 10 percent of people who have a first-degree relative with the disorder. Fur-

ther, individuals who have second-degree relatives with the disease also develop schizophrenia 

more often than the general population (NIMH, 2016). Further, the genetic transmission appears 

to be of a polygenetic nature, there is no one schizophrenia gene (Walker and Tessner, 2008). 

Several environmental factors are also associated with an increased risk of developing schizo-

phrenia, such as infections and malnutrition during pregnancy (Murray and Lewis, 1987; Penner 

and Brown, 2007; Weinberger, 1987), birth complications (Cannon et al., 2002), advanced pa-

ternal age (Messias et al., 2007; Sipos et al., 2004), autoimmune diseases (DeLisi et al., 1991; 

Eaton et al., 2004; Messias et al., 2007), illicit drug use/cannabis use (Arendt et al., 2005; Hall 

and Degenhardt, 2000), ethnicity (Leao et al., 2006), psychosocial stress (Jablensky, 2000) and 

urban residence (van Os et al., 2005) to name a few. Determinants of both occurrence and ex-

pression of schizophrenia are multifaceted and it still remains unclear how environmental and 

genetic factors interact. Thus efforts are made to study risk factors in combination (van Os and 

Kapur, 2009).  

Evidence suggests great variation in the prognosis of schizophrenia. The disorder can develop 

into a severe form or into varying degrees of recovery (Tandon et al., 2009). 

Many individuals with schizophrenia have several relapses resulting in multiple hospital stays, 

making it a leading cause of disability worldwide. In developed countries, the direct costs of 
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schizophrenia range from1.3 per cent and 2.5 per cent of the total health expenditure and rep-

resent the highest proportion of total costs for mental illnesses (Andrew et al., 2012). 

Although often chronic, schizophrenia today is a manageable condition. Advances in treatment 

and support, including antipsychotic medication, psychosocial therapy, and rehabilitation, now 

enable many people with schizophrenia to recover and live productive and fulfilling lives 

(Bevan, 2013). Still, schizophrenia is associated with numerous negative outcomes, such as 

reduced quality of life (Eack and Newhill, 2007), higher mortality rates due to heightened sui-

cidal risk (Pompili et al., 2007), cardiovascular disease (Ringen et al., 2014) and consistently 

low employment rates (Evensen et al., 2015; Marwaha and Johnson, 2004; Vargas et al., 2014).  

1.3 Schizophrenia Spectrum Disorders; a diagnostic description 

DSM-IV(APA, 1994) subcategorizes “Schizophrenia and Other Psychotic Disorders” into sub-

groups based on varying criteria, however, with psychotic symptoms as the common denomi-

nator.  

1.3.1 Schizophrenia 

Schizophrenia is characterized by at least one month of active phase symptoms, including two 

or more of the following; delusions, hallucinations, disorganized speech, grossly disorganized 

or catatonic behavior and/or negative symptoms (criterion A). These symptoms are associated 

with markedly reduced social or occupational functioning for a significant proportion of the 

time since illness onset (criterion B), and there are continuous signs of the disturbance for at 

least six months (criterion C). Symptoms must not be a result of an underlying medical condi-

tion or substance use disorder or better explained by a pervasive developmental disorder (APA, 

1994) 

1.3.2 Schizoaffective Disorder 

Schizoaffective disorder is characterized by the same symptom criterion as Schizophrenia (cri-

terion A) in addition to the presence of affective symptoms for a significant period of the total 

illness duration. During the same period of illness, there have to be delusions or hallucinations 

for at least 2 weeks without prominent affective symptoms.  
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1.3.3 Delusional Disorder 

Delusional Disorder is defined by the presence of one or more non-bizarre delusions (situations 

that may actually occur in real life) that continue for at least 1 month. Other active phase symp-

toms of schizophrenia (criterion A) have never been met. Function is not markedly impaired. 

1.3.4 Psychotic Disorder Not Otherwise Specified (Psychosis NOS) 

Psychosis NOS is a diagnostic category that also includes non-organic psychotic syndromes 

that do not meet the criteria for any of the Psychotic Disorders, or psychotic presentations where 

there are inadequate or contradictory information, precluding conclusive diagnostic evaluation.  

1.4 Neurocognition and neurocognitive functioning 

As previously outlined, both the etiological understanding and treatment approaches have un-

dergone developments with changing conceptual and descriptive foci throughout history. How-

ever, one aspect has remained relatively constant; even recognized by some of the earliest schol-

ars in the field and although not a formal part of current diagnostic criteria, schizophrenia has 

been and still is associated with severe neurocognitive impairment.  

1.4.1 Terminology 

Cognition originally stems from the Latin word cognoscere, which means to conceptualize or 

recognize, i.e. to think (Cariani, 2012). Today, the term cognition is somewhat loosely applied 

to describe a faculty for the processing of information and applying of knowledge in humans. 

The concept of cognition is thereby closely linked to concepts as mental functions, mental pro-

cesses, reasoning, perception, intelligence, learning, decision making, planning, and many oth-

ers that describe the numerous capabilities of the human mind. There are the obvious applica-

tions of conscious reasoning— for example playing chess or deconstructing Hamlet —but 

thinking also takes many subtler forms, such as interpreting sensory input, planning motor be-

havior, or empathizing with others. All cognition is a product of the brain and the result of 

neurological activity (Lezak, 2012). The neural basis of cognition can thereby be considered at 

two levels of description; the neuronal level (one or a small number of separate neurons) or the 

neural systems level (a large number of neurons serving a similar function or localized together 

(localization or function); for example the cerebral cortex).  
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Neuropsychological function is a concept covering a wide range of cognitive functions or cog-

nitive domains such as general cognitive ability, attention, processing speed, learning and 

memory and executive functioning.  

Cognitive neuropsychology is the discipline aiming to understand how the structure and func-

tion of the brain relate to specific psychological processes as well as to detecting and under-

standing cognitive deficits using (among others) neuropsychological tests. It is the study of the 

neurological basis of cognitive processing (as revealed by measures of normal brain functioning 

and disrupted performance due to brain injury or illness). 

Neurocognition is a relatively new term describing the relationship between neuroscience and 

cognitive psychology. Neurocognitive functions are thus cognitive functions connected to the 

function of particular brain areas, cortical networks and neural pathways, especially those deal-

ing with memory, sensation and perception, problem solving, language processing and motor 

functions. Traditionally, these functions have been referred to as neuropsychological or cogni-

tive. In the present thesis, these three terms will be used interchangeably. 

Neurocognitive impairment, neurocognitive deficits and neurocognitive dysfunction refer to re-

ductions in neurocognitive functioning (one or several domains). These terms are also used 

synonymously in the present thesis.   

Clinically significant neurocognitive impairment. Numerous studies have reported neurocogni-

tive deficits in schizophrenia (August et al., 2012; Holmen et al., 2010; Lystad et al., 2014; 

Meier et al., 2014), mostly based on comparisons between patients and healthy controls on 

neuropsychological test performance. Results indicate that individuals with schizophrenia have 

poorer neurocognitive function than healthy controls on a group level, however, they reveal 

little information concerning the magnitude or actual consequences of these impairments on the 

individual level. Neurocognitive impairment can thus be defined in more ways than one. For 

instance, an ipsative approach to neuropsychological assessment may reveal differences be-

tween individual test scores, i.e. a decrease from premorbid level of functioning.  Neurocogni-

tive impairment may however also refer to the degree of deficit expected to influence different 

aspects of functioning, i.e. clinically significant impairment. Clinically significant neurocogni-

tive impairment is not a fixed dimension but generally varies between 1, 1.5 and 2 standard 

deviations below the mean of a healthy control group on one measure or in at least one or more 
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neurocognitive domains (Simonsen et al., 2010). Consequently, the number of individuals suf-

fering from neurocognitive impairments may vary greatly between reports, both with regard to 

individuals with schizophrenia as well as to healthy control participants.  

1.4.2 Neurocognitive functioning in schizophrenia 

Neurocognitive dysfunction is prominent in schizophrenia and extensively documented in the 

literature (Dickinson et al., 2004; Green et al., 2000; Reichenberg et al., 2009). Neurocognitive 

impairment represents a core feature of the illness, not directly correlated with positive or neg-

ative symptoms (Gold, 2004; Lewis, 2004), only moderately associated with duration of un-

treated psychosis (DUP) (Oie and Rund, 1999) and often present in adolescence prior to the 

onset of illness (Lewis, 2004; Tamminga et al., 1998). Unlike psychotic symptoms, neurocog-

nitive impairment is relatively stable across clinical stage and over the life span (Barder et al., 

2013; Barder et al., 2015; Hughes et al., 2003; Lewis, 2004; Rund, 1998).  

Evidence is still scant regarding the genetic relationship between neurocognition and schizo-

phrenia (Toulopoulou et al., 2010). Neurocognitive impairments are however evident in unaf-

fected relatives (Sitskoorn et al., 2004) and findings from a recent report indicate genetic over-

lap between schizophrenia and childhood cognitive ability (Hubbard et al., 2015). Neurocogni-

tive deficit has also been proposed as a potential endophenotypic marker of schizophrenia 

(Swerdlow et al., 2015).  

While neurocognitive dysfunction is a principal feature of schizophrenia, not all persons are 

affected with up to 30 % maintaining intact neurocognitive function (Heinrichs and Zakzanis, 

1998; Kremen et al., 2000; Mesholam-Gately et al., 2009; Rund, 1998). That is, although about 

70 % perform below the mean of the general population, a significant proportion overlaps with 

healthy individuals on several neurocognitive domains. Intact neurocognitive functioning does 

however not rule out ipsative decrements. Consequently, some individuals may have experi-

enced decline from premorbid level of functioning although they are not impaired in terms of 

neuropsychological test performance.  

Individuals experiencing impairment display various degrees of decline from expected level of 

neurocognitive functioning (Keefe et al., 2005). The majority function at a level at least one 

standard deviation below that of healthy controls, with impairment already present in first-epi-

sode psychosis (Flashman and Green, 2004; Zanelli et al., 2010), and enduring after pharmaco-

logical treatment of psychotic symptoms (van Os and Kapur, 2009).  
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A variety of neurocognitive impairments are consistently linked to the diagnosis of schizophre-

nia (August et al., 2012; Heinrichs and Zakzanis, 1998). Impairments are found in the domains 

of attention, verbal learning, memory, working memory, processing speed, problem solving/ex-

ecutive functioning and social cognition, in addition to a global cognitive deficit (Flashman and 

Green, 2004; Reichenberg, 2010) . Moderate to large effect sizes are documented across all 

neurocognitive domains (Heinrichs and Zakzanis, 1998). The presence of neurocognitive im-

pairments is further associated with a more severe course of illness and a higher rate of use of 

health services (Harvey and Sharma, 2002). 

1.4.3 Factors influencing neurocognition in schizophrenia 

Several different factors can potentially influence neurocognition in schizophrenia spectrum 

disorders, such as for example psychotic symptoms and antipsychotic medication. 

The relationship between neurocognition and psychotic symptoms differs across symptom di-

mensions. Neurocognition appears to be more strongly linked to negative symptoms (August et 

al., 2012; Dominguez Mde et al., 2009; Frydecka et al., 2015) than to other symptom dimen-

sions (Dominguez Mde et al., 2009). Psychotic symptomatology and neurocognition are thus 

not orthogonal concepts, rather it is suggested that different cerebral mechanisms underlie the 

clusters of the different symptom categories (Dominguez Mde et al., 2009). 

The increasing awareness of the implications of neurocognitive impairment in schizophrenia 

and recent insights into potential causes and mechanisms have triggered substantial efforts to 

develop pharmacologic treatments in order to restore neurocognitive functions (Ahmed and 

Bhat, 2014; Millan et al., 2012). The effect of currently available antipsychotic medication on 

neurocognitive deficits is however broadly debated and findings are inconclusive. Results from 

the large Clinical Antipsychotic Trials of Intervention Effectiveness (CATIE) compared effects 

of first- and second generation antipsychotics on neurocognition in chronic schizophrenia. A 

small, but significant improvement was found after two months of treatment, but there were no 

differences between first- and second generation medication(Keefe et al., 2007). In the Euro-

pean First Episode Schizophrenia Trial (EUFEST) (Davidson et al., 2009), similar findings 

were reported, i.e. antipsychotic treatment was associated with improvements on neuropsycho-

logical tests, but as in the CATIE study, no differences between 1st and 2nd could be established. 

Furthermore, the improvements in neurocognition were linked to symptom change. Other re-

views also document moderate positive effects of both first and second generation antipsychot-

ics on neurocognitive domains (Harvey et al., 2015; Hill et al., 2010; Mishara and Goldberg, 
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2004), with the exception of motor function, which was negatively influenced by 1st generation 

medication (Mishara and Goldberg, 2004). In summary, currently available antipsychotics have 

only small to moderate effects on cognitive deficits (Keefe et al., 2007) , but not in a manner 

that restores neurocognitive functioning to the level found in healthy controls. 

The delineation of separable neurocognitive domains has been an important focus in schizo-

phrenia research (Gold, 2004; McCleery et al., 2015; Nuechterlein et al., 2004), yet there is still 

uncertainty regarding the nature of neurocognitive deficits – whether they are better categorized 

in terms of independent factors or reflect a more generalized deficit at the core of the disorder 

(Blanchard and Neale, 1994; Dickinson and Harvey, 2009; Dickinson et al., 2004; Twamley et 

al., 2002). 

Evidence of a generalized deficit has emerged in the recent past and the literature is replete with 

evidence that many, if not most, individuals afflicted by schizophrenia have a generalized def-

icit (Blanchard and Neale, 1994; Dickinson and Harvey, 2009; Dickinson et al., 2004; Heinrichs 

and Zakzanis, 1998; Twamley et al., 2002). This is further substantiated by findings of moderate 

to strong relationships between neurocognitive domains (Burton et al., 2013). The issue of gen-

eralized versus specific neurocognitive deficits is not only of academic interest, it may also 

have clinical implications with regard to cognitive rehabilitation strategies (Gold, 2004).  

Ultimately, the most important issue is the assessment and identification of the neurocognitive 

domains that best characterize clinical and functional consequences for the actual individual, in 

order to customize therapy, cognitive remediation and rehabilitation.  

1.4.4 The Measurement and Treatment Research to Improve Cognition in 

Schizophrenia (MATRICS) Consensus Cognitive Battery (MCCB) 

As the awareness of neurocognitive impairment and its strong impact on functional outcome 

has increased, so has interest in possible interventions, both psychological and pharmacologi-

cal, to alleviate neurocognitive deficits in schizophrenia. Thus far, the numerous studies con-

ducted on neurocognition in schizophrenia have however employed a wide range of different 

assessment batteries depending on the preferences of different research teams, making compar-

ison across studies difficult. This stressed the need for a standardized test battery to measure 

neurocognition in schizophrenia trials, allowing comparison across studies.  
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Thus, in 2004, the MATRICS (Measurement and Treatment Research to Improve Cognition in 

Schizophrenia) initiative was launched to foster the development of a cognitive consensus bat-

tery for use in clinical trials (Buchanan et al., 2005; Kern et al., 2008; Millan et al., 2012; 

Nuechterlein et al., 2008). The initiative was supported by the National Institute of Mental 

Health (NIMH) in collaboration with the US Food and Drug Administration (FDA) and had 

three main objectives: 

i) To establish consensus with respect to the nature of neurocognitive impairment in 

schizophrenia 

ii) To improve the assessment and evaluation of neurocognitive impairments in schiz-

ophrenia 

iii) To produce a framework for the formal recognition of treatments that explicitly 

address neurocognitive impairments in schizophrenia (e.g. independent of psy-

chotic symptoms) 

(Barch, 2010; Buchanan et al., 2005; Kalkstein et al., 2010; Keefe et al., 2011; Millan et al., 

2012; Young et al., 2009). 

In order to select what would be the final test-battery, a multi-stage procedure was generated, 

beginning with the identification of which major neurocognitive domains to incorporate. Sev-

eral criteria were applied in this process, including high test-retest reliability, applicability in 

terms of repeated assessments (measures without considerable practice effects), association 

with functional outcome and tolerability and practicability for test person and test administrator. 

Seven separable domains were eventually identified representing the fundamental dimensions 

of neurocognitive impairments in schizophrenia; Speed of Processing, Attention/Vigilance, 

Working Memory, Verbal Learning and Memory, Visual Learning and Memory, Reasoning 

and Problem Solving and Social Cognition.   

After identifying the neurocognitive domains that best characterized neurocognitive deficits in 

schizophrenia, the MATRICS initiative devised a neuropsychological consensus cognitive bat-

tery (MCCB) consisting of ten test for the clinical assessment of neurocognition in schizophre-

nia. The seven neurocognitive domains covered by the MCCB are outlined below. The sub-

tests are described in the Methods section, chapter 3.7.2. 
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Speed of Processing 

Speed of processing refers to the rate at which different neurocognitive operations are success-

fully undertaken. In most cases, this domain is viewed in terms of information processing, but 

it also applies to the rapidity of retrieval and is operationalized using reaction time. Impairment 

in processing speed affects performance in many tasks and serves as a constraint on general 

performance because other neurocognitive operations are speed dependent (Dickinson et al., 

2007b; Millan et al., 2012). Impairments in this area may hamper daily life activities, job tenure 

and the ability to lead an independent life (Brekke et al., 1997; Evans et al., 2003; Gold et al., 

2002) 

Attention/Vigilance 

Attention refers to awareness and attendance to a single stimulus or a set of stimuli (Millan et 

al., 2012). This dimension highly depends on perception, selection and filtering of information 

and sensory input. It thus requires both an active focus on salient information as well as active 

suppression of non-relevant information. In neuropsychology, attention is often sub-divided 

into more specific components and individuals with schizophrenia typically show impairments 

in three areas; selective, sustained (vigilance) and divided attention (Tyson et al., 2008). Selec-

tive attention is the capability to focus on a pertinent subset of stimuli, avoiding, suppressing 

or screening out distraction (Tyson et al., 2008). As we are often confronted with competing 

stimuli, selective attention is a constantly ongoing process and crucial in dual task information 

processing.  Sustained attention or vigilance refers to the capacity to maintain attention over an 

extended period of time (Green et al., 2000; Millan et al., 2012) whereas divided attention is 

the ability to attend to simultaneous multiple stimuli (Tyson et al., 2008). Intact vigilance is 

important for social activities such as being able to follow a conversation or reading a book. 

Divided attention may imply executive shifts in selective attention depending on the task at 

hand. Each of the attentional sub-systems is crucial in order to maintain coherent behavior when 

confronted with competing stimuli or numerous response alternatives, as is often the case in 

everyday life or in an occupational setting. Attentional impairments are proposed as markers of 

genetic vulnerability (Chen and Faraone, 2000). Particularly vigilance deficits are strongly re-

lated to functional outcome with regard to skills acquisition, social- and community- function-

ing (Green, 1996; Green et al., 2000).  
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Working Memory 

Working memory is typically defined as the ability to hold a small amount of information in 

the mind over a short period of time (i.e. for a few seconds). It is a limited capacity system that 

permits online evaluation, manipulation and synthesis of newly acquired information (Millan 

et al., 2012). Information is kept in mind while required and then either transferred to the pro-

cesses that prepare it for long-term storage or is discarded (Harvey and Sharma, 2002). Working 

memory also retains information regarding the source of information, spatial location, emo-

tional significance etc. Baddeley’s prominent model of the working memory consists of two 

components; the central executive and brief storage systems (so called slave systems), namely 

the phonological loop and the visuospatial sketchpad (Baddeley and Hitch, 1974). Working 

memory is thus featured as a multi-store process with each of the slave systems sensory modal-

ity specific and limited in capacity. Baddeley’s model was later revised and hypothesized to 

include a further component, the episodic buffer. The slave systems are thought to retain infor-

mation without any manipulation or modification. Information is then manipulated in the cen-

tral executive system, a system that also adapts to change in neurocognitive load and determines 

which information will be transferred to long-term memory and which may be forgotten. Work-

ing memory operates in short-term memory, but the two concepts are not identical. Working 

memory is closely linked to and interacts with numerous other domains such as attention and 

executive function and has accordingly been suggested as a core feature of neurocognitive dys-

function in schizophrenia (Gogos and Gerber, 2006; Silver et al., 2003). It is closely connected 

to both job tenure (Gold et al., 2002) and occupational status (Lysaker and Bell, 1995) In the 

MCCB, working memory contains both verbal and non-verbal tasks.  

Verbal Learning and Memory and Visual Learning and Memory 

Learning refers to an active-, experience-, and/or training-driven acquisition of information 

whereas memory constitutes a faculty permitting consolidation, retention and retrieval of infor-

mation from numerous sensory dimensions. Memory consists of several sub-components such 

as short-term memory (immediately available information maintained for up to 30 seconds) and 

long-term memory (in theory, unlimited capacity to store information both in quantity and 

time). Learning and memory are consistently affected in schizophrenia (Green et al., 2000; 

Millan et al., 2012). In general, persons with schizophrenia tend to have greater impairments in 

learning than in retention.  
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Verbal learning refers to the ability to learn verbal material exceeding the working memory 

capacity. Verbal learning is robustly linked to both real-world functioning and social function-

ing (Green, 1996; McClure et al., 2007). 

Visual learning was included based on the finding that individuals with schizophrenia com-

monly display deficits in either visual or verbal learning rather than in both domains 

(Nuechterlein et al., 2004), however, visual learning has been suggested to be somewhat less 

impaired than verbal learning (Heinrichs and Zakzanis, 1998). Bivariate correlations with oc-

cupational status and tenure are modest (Gold et al., 2002; Gold et al., 2003), visual learning 

however seems to be more powerfully related to functional capacity (Twamley et al., 2002) 

Reasoning and Problem Solving 

Reasoning and Problem Solving is frequently used interchangeably with executive function, 

however these terms are not synonymous. Problem Solving has been defined as a goal-directed 

neurocognitive activity that arises in situations for which no response is immediately apparent 

or available (Rath et al., 2004). In such situations, the individual must use neurocognitive skills 

to go beyond the information given in order to find a solution to the problem at hand. Reasoning 

and Problem Solving contains sub-processes such as foresight, planning, decision making, cog-

nitive flexibility and impulse control. Reasoning and Problem Solving as part of executive func-

tions are strongly related to different aspects of functional outcome (Evans et al., 2004; Velligan 

et al., 2000) 

Social Cognition 

Social cognition has been defined as the mental operations underlying social interactions in-

cluding the human ability to perceive the intentions and dispositions of others (Vaskinn et al., 

2013). Social cognition is related to real-world functioning in schizophrenia and entails a wide 

set of neurocognitive skills (Fett et al., 2011).  

Social Cognition was incorporated in the MCCB not through factor analysis, but due to its 

promising nature in terms of mediation between neurocognition and measures of functional 

outcome (Nuechterlein et al., 2008). 
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1.4.5 Neurocognition and functional outcome in schizophrenia 

Spurred by influential literature (Green, 1996; Liberman and Kopelowicz, 2005) and a (para-

digm) shift from symptom management to the goal of recovery, the understanding and im-

portance of functional outcome/real-world functioning in schizophrenia has become more elab-

orate over the past decades. By definition, a decline in functioning that has prevailed for a min-

imum of six months is required for a diagnosis of schizophrenia. Accordingly, functional defi-

cits are present in most individuals with schizophrenia. Disruptions in social functioning, inde-

pendent living and occupational functioning are characteristic of schizophrenia and the level of 

impairment is often quite substantial (Harvey and Sharma, 2002). It was previously assumed 

that one of the main reasons for poor functional outcome in schizophrenia was the reduced 

sense of reality, delusions and hallucinations. Today, there is a general consensus that the prob-

lem is far more complex, and that multiple facets of the illness contribute to different aspects 

of functional outcome (Perlick et al., 2008; Ventura et al., 2009). Neurocognitive impairment 

represents one important facet. A meta-analysis by Green and colleagues found that neurocog-

nitive impairment accounts for as much as 20-60% of the variance in different functional out-

come areas (Green et al., 2000), exceeding the association found between symptoms and out-

come (Christensen, 2007; Velligan et al., 1997).  

As a consequence, measures of attention, processing speed, language and memory have been 

used to predict employment status (Shamsi et al., 2011), social functioning (Torgalsboen et al., 

2014) , and social skills (Penn et al., 1995), effects in social and vocational training programs 

as well as interpersonal problem solving (Bellack, 2004; Xiang et al., 2006). Additional evi-

dence has also shown neurocognitive deficits to be associated with skill acquisition in rehabil-

itation programs (Green et al., 2004), poor financial skills (Niekawa et al., 2007) and self-care 

(executive functioning) (Schutt et al., 2007).  

It should however be noted that neurocognition accounts for different amounts of variance in 

different contexts. The validity of neurocognition as a predictor of functional outcome in schiz-

ophrenia varied between 4 % and 23 % in a recent meta-analysis by Fett and colleagues (Fett 

et al., 2011), indicating that numerous other factors beyond neurocognition influence a person’s 

behavior in real-world settings, i.e. functional performance (Green, 2006).  

There are a number of different ways to describe and measure functional outcome. Recent stud-

ies (Bowie et al., 2008; Bromley and Brekke, 2010; Gupta et al., 2012; Vesterager et al., 2012) 

delineate functional outcome in functional capacity and functional performance with functional 
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outcome as the umbrella term, encompassing both capacity and performance. Functional ca-

pacity is the ability to perform a task if given the opportunity, and functional performance or 

real world functioning refers to the ability to perform actual activities such as daily living skills 

or occupational functioning (Bromley and Brekke, 2010; Gupta et al., 2012). Increasing focus 

is given this competence-performance distinction (Gupta et al., 2012), as functional capacity 

does not necessarily translate into actual performance, i.e. what a person is able to do in terms 

of functional capacity, he or she does not necessarily do in everyday life or in an occupational 

setting. The relationship may be strongly influenced by both external factors such as benefits, 

labor market and stigma and internal factors such as motivation, apathy etc. The complexity of 

functional outcome has paved the way for use performance-based proxy measures such as the 

University of California Performance Skills Assessment (UPSA) in schizophrenia, avoiding 

complications such as level of insight (Harvey et al., 2007) or the lack of a real-world setting 

in which actual performance can be assessed.  

1.5 Occupational status and occupational functioning 

“Far and away the best prize that life offers is the chance to work hard at work worth doing”  

Theodore Roosevelt, 1903 

Employment is an important and defining role in life, also for people with psychotic disorders. 

Employment not only provides income, it structures life and is an important source of social 

contact and fosters a positive self-image and personal identity (Nordt et al., 2007). In addition 

to financial benefits, employment is associated with improved levels of self-esteem, quality of 

life and therapeutic effects such as lowered relapse rates in schizophrenia (Bond et al., 2001; 

Bryson et al., 2002; Bush et al., 2009; Lieberman et al., 2008; McGurk and Mueser, 2004). It 

also helps promote rehabilitation and recovery (Waddell and Burton, 2006). Unemployment on 

the other hand, has been found to be detrimental to the health of the general population (Bartley, 

1994) and is an important expression of the social exclusion faced by many persons with schiz-

ophrenia (Boardman et al., 2003). Broad interdisciplinary consensus has shown unemployment 

to be strongly associated with poor general health, high mortality, psychological distress, high 

medical consultation rates and medication use (Waddell and Burton, 2006). Concerning re-

employment and claimants moving off social security benefits, comprehensive research has 

shown these to be important agents in regaining self-esteem and that it has comparable effects 

to employment with reference to the lowering of psychological distress and improved mental 

and physical health (Claussen et al., 1993; Pattani et al., 2004). 
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Beyond economic and moral arguments that employment and re-employment are efficient ways 

to improve the general welfare of individuals, their families and communities there is also in-

creasing awareness that not belonging to the workforce may actually even be harmful to mental 

health. Hence, increasing employment and supporting people into work are key elements of 

government’s public health and welfare reform agendas.  

A considerable proportion of individuals with schizophrenia are willing and able to work. De-

spite repeatedly expressing the need for occupational training, placement and support, this 

group encounters one of the highest unemployment rates among all vocationally disadvantaged 

groups (Bevan, 2013; Kilian and Becker, 2007). Actually, when asked to rank their top three 

life goals for the near future, first-episode patients listed employment and education as their 

main priorities, whilst symptom remission was reported as less important (Ramsay et al., 2011). 

Considerable research has however shown that employment rates in schizophrenia are consist-

ently low, estimates ranging from 10 % to 25 % (Bond, 2004; Evensen et al., 2015; Marwaha 

and Johnson, 2004; Mueser and McGurk, 2014; Tandberg et al., 2011). Together, schizophrenia 

and schizoaffective disorder constitute the fifth leading cause of disability and schizophrenia 

alone is ranked as the ninth cause of disability among all illnesses worldwide (World Health, 

2008). Data on employment rates among individuals with schizophrenia in Norway are sparse, 

but one study indicates high unemployment numbers (94 %) (Evensen et al., 2015; Melle et al., 

2000). Most commonly, schizophrenia has its onset at the threshold of early adulthood, a phase 

in which most young people devote their time to educational attainment and make their transi-

tion to independent living. The early onset and the course of illness are factors that strongly 

contribute to the high unemployment rate at about 80% in schizophrenia samples (Gaite et al., 

2002; Mangalore and Knapp, 2007; Marwaha et al., 2007).  Even when individuals with schiz-

ophrenia attain work, they frequently have difficulty maintaining employment, with as many as 

50 % experiencing unwanted job discontinuations (Bond et al., 2008). Consequently, many 

afflicted by schizophrenia are dependent upon disability compensations or the financial support 

of family members, or even live in poverty (Draine et al., 2002).  

In summary, even though employment may not be a realistic goal for all individuals with schiz-

ophrenia, it is generally considered to have a wide range of advantages, in terms of therapeutic 

benefits, financial gain, in addressing social inclusion and last but not least in improving mental 

health and wellbeing (Marwaha and Johnson, 2004; Waddell and Burton, 2006)  
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1.5.1 Factors associated with occupational status and occupational function-

ing in schizophrenia 

Poor occupational outcome is a hallmark of schizophrenia and strongly influenced by illness 

related factors such as psychotic symptoms and neurocognitive impairment. Occupational out-

come is however further heavily influenced by a wide range of external, e.g. societal and eco-

nomic, factors impeding entry into the labor market. Low employment rates are thus not intrin-

sic to schizophrenia but rather reflect a complex interplay between social and psychological 

variables (Marwaha and Johnson, 2004)  as will be illustrated in this section.  

Illness related barriers to employment: 

Poor premorbid functioning is an established antecedent of the illness (MacBeth and Gumley, 

2008). Difficulties in childhood and adolescence as well as impaired social functioning prior to 

illness onset are predictive of a worse illness trajectory in terms of both psychosocial and oc-

cupational functioning (Malla and Payne, 2005; Tsang et al., 2010). 

Positive symptoms may interfere with the ability to work, their relevance relative to the influ-

ence of neurocognition is however still uncertain. Between 26 and 40 % of persons with schiz-

ophrenia endure persistent psychotic symptoms (Buchanan, 2007; Chue and Lalonde, 2014; 

Mueser et al., 1991) which have been found to influence occupational functioning (Racenstein 

et al., 2002). Particularly hallucinatory symptoms may interfere with occupational functioning, 

as they can be both distracting and distressing (Chadwick and Birchwood, 1994; Lin et al., 

2013). Further, they may influence attentional capacity, compromising occupational perfor-

mance (Lin et al., 2013). Delusions may also impair occupational outcomes as they can lead to 

odd behaviors that perhaps may be perceived as frightening or annoying by co-workers. Alt-

hough positive symptoms may influence occupational functioning, a recent review concluded 

that they only have a peripheral effect on work behavior (Christensen, 2007).  

Negative symptoms tend to have a relatively stable course over time and may also impact work 

performance. They are well-established predictors of occupational performance in schizophre-

nia (Christensen, 2007; McGurk and Mueser, 2004) with apathy most robustly associated with 

impaired functional outcome (Chang et al., 2016). Negative symptoms are also found to medi-

ate the relationship between neurocognitive- and occupational- functioning (Ventura et al., 

2009).  
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As previously mentioned, neurocognitive impairment often precedes illness onset and is a 

prominent predictor of functional outcome in general and occupational functioning in particular 

(August et al., 2012; Green, 1996; Reichenberg et al., 2009; Shamsi et al., 2011; Vargas et al., 

2014). The literature is replete with evidence of poor neurocognitive functioning being a major 

limitation in occupational functioning, cross-sectional, prospectively and retrospectively 

(August et al., 2012; Chang et al., 2014; Gold et al., 2002). In addition, neurocognitive dys-

function is associated with attenuated response to vocational rehabilitation (O’Connor et al., 

2011), making it difficult to engage properly in rehabilitation programs and to properly profit 

from them. Regarding occupational performance, verbal memory and executive functioning 

have been found to be of particular importance (Christensen, 2007) whereas occupational status 

was more closely linked to attention/vigilance. In general, persons employed tend to have better 

neurocognitive performance than unemployed persons with schizophrenia (August et al., 2012; 

Christensen, 2007; Shamsi et al., 2011).  

External barriers to employment 

Circumstances in the general labor market influence employment rates in schizophrenia.  In 

times of high unemployment, persons with lower levels of education or fragmented work his-

tory are less likely to obtain work, particularly if they are suffering from a highly stigmatized 

illness such as schizophrenia (Bevan, 2013).  

Curtailed level of academic acquisition is often the result of a progressive deterioration expe-

rienced by people with schizophrenia (Gould et al., 2013; Harvey et al., 2012). Psychotic symp-

toms marking the onset of illness are often preceded by a range of difficulties including depres-

sion, social dysfunction and neurocognitive deficits influencing several areas of functioning 

(Haefner and An der Heiden, 2008). This functional decline prior to onset often results in a poor 

academic trajectory with persons often unable to complete educational milestones. Education 

is also an important determinant of the probability of finding a good job-match (Baldwin, 2016). 

Better educated persons are thus more likely to attain work where their functional impairments 

have less impact on important job functions. Individuals with schizophrenia may for instance 

be distracted by noise and may consequently be more successful at his or her job if placed in a 

separate office instead of in an open space. Education increases the value of these persons on 

the labor market, making it more likely to find work that accommodates their functional im-

pairments (Baldwin, 2016) 
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Considerable research has documented that persons with schizophrenia experience stigma in 

several areas of their lives, particularly with reference to work (Schulze and Angermeyer, 2003; 

Thornicroft et al., 2009). Employers and co-workers frequently have limited knowledge of and 

little experience with severe mental illness, often resulting in mistrust, critical remarks or dis-

crimination. In a survey of employers, 67 % reported they were uncomfortable employing a 

person taking antipsychotic medicine and 53 % expressed discomfort working with individuals 

who had been hospitalized in a mental institution (Scheid, 2005). In contrast, employers (15 %) 

conveyed far less distress working with individuals having physical handicaps. Belief sets of 

potential employers regarding mental illness may thus strongly influence their compliance 

when it comes to engaging persons with a history of or ongoing severe mental illness in their 

organizations. 

Low expectations arguably constitute another prominent barrier to employment and often occur 

on different levels. Firstly, some mental health care professionals, for several reasons, tend to 

belittle the work capacity of their clients and as a consequence, work is not a goal of treatment 

outcome (Bevan, 2013), or if, only non-competitive work (Marwaha et al., 2009). Frequently 

documented reasons are low commendation of employment as a desirable treatment outcome, 

concern for mental well-being and main focus on symptom remission (i.e. symptoms must cease 

before work is a possibility). Secondly, this may nourish self-doubt and fear, potentially leading 

to internalization and self-stigma and finally, employers have been reported to believe that per-

sons with schizophrenia are only capable of performing low-skill/low-level tasks (Baron and 

Salzer, 2002) 

Welfare systems that provide relatively high social security benefits for unemployed persons 

with schizophrenia may embody an actual disincentive toward work. In fear of losing benefits 

or experience financial worsening, some persons may not be economically motivated to find 

work or participate in vocational rehabilitation (Burns and Patrick, 2007; Tandberg et al., 2011). 

Faced with the possibility of insufficient or lower income, people do not attempt to work even 

if they potentially could, which is referred to as the benefit trap. It should also be noted that the 

mere fear of losing benefits is associated with the ability to work, i.e. a reduction in work ability 

(Griggs and Evans, 2010). In general, poor access to vocational rehabilitation and support ser-

vices means that assistance in finding work is also often lacking. 
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1.5.2 Vocational rehabilitation  

Vocational rehabilitation (VR) in schizophrenia is an approach or an intervention aimed at help-

ing individuals attain and/or maintain work. Traditionally, it was considered a gradual process 

(train, then place) taking participants through pre-vocational training, periods of assessment 

and tailored occupational assistance. Unpaid positions and sheltered work were considered 

helpful or even necessary to prepare people for competitive employment (Waghorn et al., 2014). 

Over the past two decades, spurred by several influential and persuasive articles (Bond, 2004; 

Bond et al., 2012; Kinoshita et al., 2013), vocational rehabilitation has broadened beyond old 

benchmarks like pre-vocational training and sheltered work to include competitive work, inte-

gration of health and welfare services  and payment. Briefly described, there are two vocational 

rehabilitation models most commonly implemented for persons with schizophrenia; pre-voca-

tional training (train and place) and Supported Employment (SE) (place and train).  

Pre-vocational training is thought to prepare a person prior to seeking competitive employment 

with regard to general skills and workplace demands and is often referred to as the medical 

model of rehabilitation (Corrigan and McCracken, 2005; Twamley et al., 2003).  

SE focuses on competitive employment, swift job search followed by training and support on 

the job. That is, no pre-vocational training is required and attention is paid to client preferences 

in terms of type of work. The main difference between the two models is that in SE, competitive 

employment is considered the beginning rather than the end point of vocational rehabilitation. 

Although evidence suggests that pre-vocational training is not a successful model with regard 

to helping clients attain competitive work, it is still implemented on a large scale (Burns et al., 

2009; Rinaldi et al., 2010).  

Supported employment (SE) and its manualized form, Individual Placement and Support (IPS) 

are the principle evidence-based approaches in vocational rehabilitation for people with severe 

mental disorders (Allott et al., 2013; Bond et al., 2007; Killackey et al., 2006) with beneficial 

short- and long-term effects (Hoffmann et al., 2014). Participants in IPS programs are more 

likely to obtain competitive employment, work more hours and earn higher wages than partic-

ipants in conventional programs.  

In SE/IPS programs, competitive employment, defined as part- or full-time work in a position 

that is open to anyone, is the main goal. Services in the Nordic countries however routinely 

offer sheltered work in a train and place tradition(Hagen et al., 2011) , considering all types of 
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employment (competitive, sheltered or work placement) to be of importance. Vocational train-

ing is thus offered in sheltered workshops if competitive work for different reasons is not pos-

sible. Work placement is work in a competitive setting financed through the Norwegian Labor 

and Welfare Administration (NAV) through so called work assessment allowance or disability 

benefits. Work demands are however equal to those in competitive employment. This so-called 

“Nordic Model” is underpinned by a combination of flexibility and security for all involved 

parties. On the one hand, laws make it relatively easy for companies not to hire individuals with 

functional limitations and implement more economic business models. On the other hand, em-

ployees are supported by generous social welfare programs and employment protection legis-

lation, resulting in a system that treats all citizens equally and encourages workforce participa-

tion. This Nordic model is thus based on a high level of employment with a social safety net to 

provide generous financial security for individuals without a job, while at the same time the 

welfare society is financed primarily on the basis of incomes created through employment(An-

dersen, 2007; Vidje, 2012). This social contract ensures equal access to health and welfare ser-

vices for all citizens and also regulates employment protection in terms of working environment, 

wages and sick leave.  VR services are typically outsourced to agencies providing a broad range 

of employment options; competitive employment, sheltered work and work placement 

(Spjelkavik, 2012).The study presented in this thesis is carried out within this Nordic tradition, 

thus considering all types of employment a success. 

As vocational rehabilitation gains momentum in clinical guidelines, the implementation of 

SE/IPS programs for people with schizophrenia has increased accordingly. Nevertheless, re-

search shows that SE/IPS does not lead to high rates of stable competitive employment for the 

targeted group and that jobs obtained within the IPS model are frequently of a short-term entry-

level part-time character (Baldwin, 2016; Lucca et al., 2004). Despite superior SE/IPS outcomes 

regarding competitive employment rates (Bond et al., 2012; Marshall et al., 2014), people with 

schizophrenia still face numerous occupational challenges. In a study by Allott and colleagues 

(Allott et al., 2013), there were no differences in employment duration between participants in 

an IPS program and a treatment as usual group. Further, many struggle to maintain employment 

after termination of SE/IPS programs (McGurk and Meltzer, 2000) and as many as 50 % expe-

rience unwanted job discontinuations (Bond et al., 2008). Hence, there is still much room for 

improvement and augmenting SE/IPS programs in order to optimize occupational outcomes 

may be advantageous.  
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1.6 Cognitive remediation and vocational rehabilitation 

The strong relationship between neurocognition and functional outcome underlines the im-

portance of targeting neurocognitive dysfunctions through psychosocial interventions such as 

cognitive remediation (CR) as a means to improve occupational functioning, social inclusion 

and economic outcomes. 

Cognitive remediation refers to nonpharmacological interventions aiming to improve neurocog-

nitive functioning in persons with severe mental illness (Galletly and Rigby, 2013). It has been 

defined by an expert consensus group as “a behavioral-training based intervention that aims to 

improve cognitive processes (attention, memory, executive function, social cognition, or meta-

cognition) with the goal of durability and generalization” (Cognitive Remediation Experts 

Workshop (CREW), Florence, April 2010). CR programs thus seek to lessen the influence of 

neurocognitive impairment as a rate-limiting factor in rehabilitation and/or to provide alterna-

tive strategies to compensate for neurocognitive deficits. CR refers to process of thought and 

not thought content as is mainly the case in CBT.  

Cognitive remediation approaches can be conceptualized based on their hypotheses with refer-

ence to how neurocognitive change occurs. They are most commonly divided into two main 

categories; compensatory and restorative (Medalia and Saperstein, 2013).  

Restorative methods propose restitution or actual repair of neurocognitive processes based on 

theories of neuronal plasticity (Medalia and Choi, 2009).  Restorative methods apply both bot-

tom-up and top-down approaches in training; bottom-up approaches address basic neurocogni-

tive skills such as attention at the beginning and then progress to more complex skills such as 

problem solving. Bottom-up approaches typically involve repetitive drill and practice with sim-

ilar (or even identical) exercises to enhance automatization and effectiveness of neurocognitive 

processing (Barlati et al., 2013). Top-down processes on the other hand use more complex skills 

to improve specific neurocognitive domains and typically involve strategy learning and guided 

problem solving training adapted to individual resources (Wykes et al., 1999).  

Compensatory methods are based on the notion that new skills can replace or compensate for 

impairments in neurocognition. Compensatory strategies thus bypass specific dysfunction or 

aims to minimize its influence by utilizing residual neurocognitive capacity or environmental 

resources (Barlati et al., 2013). In practice this means acquiring new skills through learning 
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strategies or verbalization and employing them in a way that enables task performance 

(Velligan et al., 2008).  

Cognitive remediation applies a series of different methods and training techniques in order to 

improve neurocognition (Wykes and Reeder, 2005).  

Drill and practice or massed practice consists of several task repetitions to facilitate retention 

and ultimately increase neurocognitive skills. The process of learning through massed practice 

is debated, but one assumption is that it increases automatization, hence require less neurocog-

nitive effort.  

Motivation  can be defined as an internal state or condition that serves to activate or energize 

behavior and give it direction (Velligan et al., 2006). Given that the functional disability of 

schizophrenia is at least partly caused by deficits within the neurocognitive/motivational system, 

this system may be a critical, explicit target for remediation efforts (Medalia and Saperstein, 

2011; Velligan et al., 2006). CR interventions may profit from using high levels of positive 

social feedback or token reward for task performance. 

Errorless learning is a technique with the objective to improve performance through a high 

degree of success during learning (Wykes and Reeder, 2005). Working memory impairment is 

a core feature of schizophrenia, making it difficult for persons both to identify correct responses 

(versus incorrect) and to remember correct responses in training trials. By reducing the number 

of incorrect responses encoded in implicit memory, errorless learning enables fewer errors in 

explicit recall. Errorless learning can be facilitated through different methods, for example 

through adjustment of difficulty level or backward chaining and has been found to positively 

influence self-esteem during cognitive remediation (Wykes and Spaulding, 2011).  

Scaffolding originates from pedagogical psychology (Wood, 1998) and describes the increase 

of task complexity to be just at the limit of current competence in order to encourage effort. 

The theory behind scaffolding is that a certain degree of effort has to be made to perform a task, 

but a relatively high degree of success is ensured with a minimal number of errors. A tutor, in 

this case cognitive trainer/cognitive specialist, considers a person’s neurocognitive profile and 

offers support (verbal instructions) so that the client can perform a task successfully at a higher 

level than he or she would be able to on their own. This support is then gradually withdrawn 

and the client is capable of solving the task independently. The relationship between the cogni-

tive specialist and the client is of a collaborative nature and it is of great importance that strategy 
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ownership is assigned to the client, e.g. performance was successfully carried out by the client, 

not the cognitive specialist.  

These, and several other methods, are applied in different ways and to different extents in cog-

nitive remediation programs – some even combined.  

Cognitive remediation programs are frequently delivered as a package with a standard set of 

tasks or it can be personalized to address particular impairments in individuals. Programs how-

ever differ across a number of dimensions; they may be broad-based targeting several neu-

rocognitive domains or specific (Barlati et al., 2013), regarding methods and technology (paper-

pencil versus computerized), the presence of a cognitive specialist or not, in group or individual 

sessions or with reference to durability.  

This range of different cognitive remediation approaches has led to an explosive growth in 

research and clinical interest and numerous RCT’s have been conducted within the framework 

of cognitive remediation (Barlati et al., 2013; McGurk et al., 2007; Medalia and Choi, 2009; 

Wykes et al., 2011). In terms of establishing effects of CR programs, two relatively recent meta-

analyses provide scientific evidence (McGurk et al., 2007; Wykes et al., 2011). The meta-anal-

ysis carried out by McGurk (2007) included 26 randomized controlled trials and documented a 

moderate effect of CR on neurocognitive functioning (.41), a small effect on psychotic symp-

toms (.28) and a moderate effect on functional outcome (.36)( Cohen’s d; .20 = small; .50 = 

medium; .80 = large (Wilkinson, 1999) ). Interestingly, additional analyses suggested stronger 

effects on functional outcome when cognitive remediation was provided in combination with 

rehabilitation. Similar findings were reported in the meta-analysis by Wykes and colleagues 

(Wykes et al., 2011). Forty studies were included and a moderate effect of CR on neurocogni-

tion was found (.45). Similar to the first meta-analysis, only a small effect was established with 

regard to symptom reduction and a moderate effect on functional outcome (.43). Exploratory 

analyses were carried out to examine the effects of cognitive remediation with adjunctive reha-

bilitation. Findings demonstrated stronger effects of CR on functional outcome when combined 

with rehabilitation than when CR was provided alone (Wykes et al., 2011). These findings in-

dicate that improved neurocognition facilitates rehabilitation, i.e. enable participants to learn 

and benefit from different forms of rehabilitation to a greater extent. CR was also more effective 

when strategy coaching was additionally implemented (Wykes et al., 2011) 

Results from the two meta-analyses provide robust documentation of the effect of CR. The 

effect sizes were small to moderate, but should not be neglected. As with findings from the 
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CBT literature, these effect sizes reflect illness severity (Sarin et al., 2011). Several randomized 

controlled trials have documented beneficial effects of CR embedded in vocational rehabilita-

tion on occupational outcome compared to vocational rehabilitation alone (Au et al., 2015; Bell 

et al., 2014; Wykes et al., 2011). The mechanisms driving these effects are however still rela-

tively unknown and research is still needed to determine the most favorable approach to aug-

menting vocational rehabilitation with CR.    

1.7 Cognitive Behavioral Therapy and vocational rehabilitation 

Individuals with schizophrenia spectrum disorders also face challenges such as psychotic symp-

toms, comorbid mood- or anxiety disorders and social impairments (Buckley et al., 2009; Milev 

et al., 2005; Morrison, 2009). These core symptoms can be targeted with Cognitive Behavioral 

Therapy (CBT). CBT was originally intended to address positive symptoms in schizophrenia 

but has later been adapted to also help afflicted individuals cope with negative symptoms 

(Warman et al., 2005).  There is strong support for a range of CBT programs in improving 

symptoms, social relations and occupational outcome (Rector and Beck, 2001; Sarin et al., 

2011; Tarrier and Wykes, 2004). More recently, CBT programs designed to enhance occupa-

tional functioning have been developed (Kukla et al., 2014; Lecomte et al., 2014). Although 

evidence is still scant regarding CBT programs adjunct to vocational rehabilitation, results are 

promising (Davis et al., 2008; Lecomte et al., 2014; Lysaker et al., 2009). CBT is not a main 

aim of the current thesis and will thus not be described with the same level of detail as the CR 

intervention. 

1.8 Synopsis and topics that need further elaboration  

It is well established that neurocognitive impairment and psychotic symptoms account for a 

significant part of the psychosocial challenges and illness burdens associated with schizophre-

nia, for example attaining and maintaining employment. Exploring this relationship is important 

in order to help identify illness related characteristics that may affect employment outcome.  

Meanwhile, the MCCB has been translated into several different languages and is rapidly be-

coming commercially available (Shi et al., 2015). The process of translation and adaptation in 

order to achieve an instrument that is conceptually equivalent in different countries and cultures 

is challenging. Consequently, an important step in the validation process of this translated test 

battery was to document neurocognitive functioning within the current cultural framework. At 

the time the current study was initiated, the MCCB had only investigated in a population of 



41 

 

early-onset patients with schizophrenia in Norway. There was thus a need to describe neurocog-

nitive functioning as measured with the Norwegian version of the MCCB in an adult clinical 

sample; i.e. adults with psychotic disorders.  

Different approaches to vocational training have emerged over the years and plentiful evidence 

suggests that work rehabilitation is effective in schizophrenia (Twamley et al., 2003). The grow-

ing interest in programs helping affected individuals return to work increases the need for as-

sessment tools measuring occupational functioning. Whether and how neurocognitive function-

ing as measured with the MCCB was reflected in workplace assessments thus required further 

investigation, particularly in light of participants taking part in a vocational rehabilitation study.  

Finally, although substantial research has documented effects of cognitive remediation, both as 

stand-alone interventions and combined with rehabilitation, further research is needed to elab-

orate studies on cognitive remediation embedded in vocational rehabilitation.  
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2. Aims 

The main aim of the present thesis was to investigate neurocognition as measured with the 

MCCB and different aspects of functional outcome in persons with broad schizophrenia spec-

trum disorders. The thesis further sought to examine the effects of a cognitive remediation pro-

gram on short- and long term neurocognitive and occupational functioning.  

Paper I 

The main aim of Paper I was to describe neurocognitive function as measured with the Norwe-

gian version of the MCCB in a sample of adult patients with psychotic disorders entering a 

vocational rehabilitation program compared to an age and gender matched sample of healthy 

controls. We further sought to determine whether the Norwegian translation of the MCCB pro-

duced comparable patterns of neurocognitive performance and impairments in both healthy 

controls and patients based on US norms parallel to the US standardization study. Finally, we 

aimed to examine relationships between neurocognition and different measures of functioning 

in the patient group, specifically between neurocognitive performance and education, previous 

employment and social functioning. We hypothesized higher levels of education as well as pre-

vious employment to be reflected in better neurocognitive performance and patients with better 

neurocognitive performance to attain higher levels of social functioning. 

Paper II 

The aim of Paper II was to expand findings from Paper I and investigate the relationship be-

tween neurocognitive performance as measured by the MCCB and different measures of occu-

pational functioning at the beginning of a vocational rehabilitation program. To uncover this, 

we employed three workplace assessments; the Vocational Cognitive Rating Scale (VCRS) 

(Greig et al., 2004), the Work Behavior Inventory (WBI) (Bryson et al., 1997) and the Com-

plexity Scale (CS) (Bell et al., 2009).The hypothesis was that MCCB scores would predict 

VCRS and WBI scores and that participants carrying out low complexity tasks or working in a 

sheltered environment would perform more poorly on the MCCB than participants having av-

erage or higher complexity jobs or working in a competitive environment at the beginning of a 

vocational rehabilitation program. 
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Paper III 

The main aim of Paper III was to examine the effects of a CR compared to a CBT augmented 

vocational rehabilitation program, the Job Management Program (JUMP), on neurocognition 

and occupational functioning. Specifically, we wanted to examine both the short-and long-term 

trajectory of neurocognitive performance as measured with the MCCB as well as explore the 

predictive value of neurocognitive change on occupational status and number of hours worked 

two years after inclusion.  
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3. Methods 

3.1 The Job Management Program Study (JUMP) 

The present thesis is part of the JUMP study, a multisite hybrid vocational rehabilitation pro-

gram for adults with psychotic disorders in Norway. JUMP is a collaborative effort between 

health and welfare services with the overall goal of enhancing occupational outcomes for per-

sons with psychotic disorders. Participants were offered a 10 month extensive vocational reha-

bilitation program consisting of competitive or sheltered work, close collaboration between 

health and vocational services, employers and employment specialists in addition to either cog-

nitive remediation (CR) or cognitive behavioral therapy techniques (CBT). 

3.2 JUMP Interventions 

JUMP was equally organized on all sites with a team consisting of a mental health coordinator, 

a welfare services coordinator and an employment specialist and consists of the following com-

ponents: Education on psychosis (symptoms, course, treatment, prevention, rehabilitation and 

prognosis)(Harsvik et al., 2008), supervision, CBT or CR in addition to vocational rehabilita-

tion.  

The element of education was identical in both intervention groups. Further, employment spe-

cialists in both groups received weekly supervision by an experienced mental health profes-

sional (the site coordinator) throughout the project. The mental health professional was also 

easily available for consultations when problems arose between meetings. Employment spe-

cialists implemented the CBT or CR intervention and were committed to competitive work as 

an attainable goal for persons with severe mental illness.  

Vocational Rehabilitation 

Overall, JUMP employment specialists focused rapid work placement in positions matched to 

participants’ preferences and work history with continuous job support. The JUMP study was 

carried out within the Nordic tradition of routinely offering sheltered work in VR (Hagen et al., 

2011), consequently, all types of employment were considered a success. Although employ-

ment specialists were based in sheltered workshops, they were encouraged to aim for competi-

tive employment whenever possible, as many participants stated this as a primary goal. Voca-

tional training in sheltered workshops was offered if competitive work was not possible. Par-

ticipants were thus offered a job either in the sheltered workshop or attained competitive work 
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in terms of work placement (work in a competitive setting financed through the Norwegian 

Labor and Welfare Administration through so called work assessment allowance or disability 

benefits) or regular competitive employment. Additionally, support and if necessary, task adap-

tive accommodations were provided. 

JUMP participants were also assisted by the employment specialists in completing career pro-

files, incorporating previous work history and if relevant, disclosing mental illness to potential 

employers. The employment specialist collaborated closely with treatment providers and the 

mental health coordinator throughout the project period. Lastly, employment specialists con-

ducted continuous job search directed to positions individualized to the interests of their partic-

ipants.   

Cognitive remediation 

The employment specialists in the CR group received education about neurocognitive impair-

ment in psychotic disorders, i.e. characteristics, prevalence and stability, interaction with other 

symptoms, and consequences for functioning in general and occupational functioning in partic-

ular. Furthermore, employment specialists were taught the basic principles of cognitive reme-

diation, use of the computer software, strategies to enhance motivation and performance and 

transfer of knowledge and skills acquired through training to the work setting. The training 

lasted 40 hours and was provided by psychologists with experience in cognitive remediation 

for patients with psychotic disorders. The CR program included the following elements: Feed-

back from the neurocognitive assessment, setting up personal aims for the training, psychoedu-

cation about cognitive impairment, and two hours weekly of computer based training with focus 

on transfer between training and the work situation  The computer programs targeted attention/ 

vigilance, working memory, learning and memory, reasoning and problem solving, and pro-

cessing speed. The tasks originated from four different programs: COGPACK (Marker Soft-

ware), Vision Builder (Haraldseth Software), Brain Fitness and InSight (PositScience). The 

computerized training program contained elements based on a combination of bottom-up and 

top-down processes. On the one hand, participants carried out repetitive drill-and-practice tasks 

to enhance and automatize neurocognitive processing (bottom-up). On the other hand (when 

tasks allowed), strategy learning was also implemented (top-down).  

Cognitive Behavioral Therapy 

Employment specialists in the CBT intervention group received training in the basic methods 

of CBT, focusing on frequently encountered work related problems in vocational rehabilitation 
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for persons with psychotic disorders. This included social withdrawal, apathy, passivity, fear of 

contact, informal conversation and common meals, drug abuse, and delusions and hallucina-

tions that interfere with work ability. In addition, the training addressed basic concepts (such as 

expressed emotion) and ways of reasoning in the psychoeducative tradition (Butzlaff and 

Hooley, 1998; Leff and Vaughn, 1984). The training lasted 40 hours. It should be emphasized 

that what we call CBT oriented vocational rehabilitation is not psychotherapy in the strict sense, 

but application of central CBT methods in an occupational context.  Participants were also as-

signed homework to promote further cognitive restructuring between meetings. The partici-

pants had individual meetings with the employment specialist two hours weekly. 

3.3 Design 

Three counties were randomized to receive the CBT intervention; Nord-Trøndelag, Oppland 

and Oslo whereas Buskerud, Telemark and Vest-Agder were randomized to the CR intervention.  

Participants were assessed at baseline, post treatment approximately 10 months after baseline 

and 2 years after inclusion in the program (follow-up). 

3.4 Procedure 

Participants were referred to the study from local mental health centers and vocational services. 

Self-referral was also possible. All participants provided written informed consent after com-

plete description of the study. The recruitment and inclusion period was from August 2009 to 

March 2013. 

Participants went through a broad range of assessments. First, in order to establish whether the 

diagnostic criteria were fulfilled, a diagnostic interview was conducted together with an assess-

ment of current levels of psychotic symptoms. If inclusion criteria were fulfilled, neuropsycho-

logical assessment was carried out. The clinical and neuropsychological assessments were con-

ducted by trained clinicians (psychologists, a psychiatrist and an occupational therapist). A neu-

ropsychological report was written and sent to the treatment unit after completion. Results from 

the neuropsychological assessment were used in the VR program in both intervention groups 

in order to better tailor the program as well as meet task adaptation needs in the work setting. 

The remaining assessment steps were carried out by experienced mental health professionals 

and employment specialists. A more detailed description follows in the assessment sub-section.  
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The healthy control participants included in paper I had been recruited through advertisements 

in local newspapers in Oslo and the Southeastern region of Norway and through electronic 

advertisements on the Vestre Viken Hospital Trust (VVHF) homepage. The VVHF provides 

state-funded healthcare to the south-eastern part of Norway and consists of rural areas as well 

as city centers. The healthy control group was recruited as part of the MCCB Standardization 

Study in Norway (Mohn et al., 2012). Healthy controls received a fee of NOK 400 (approxi-

mately 70 US$, January 2011) for participating in the study. All participants provided written 

informed consent before assessment and the study was approved by the Regional Committees 

for Medical and Health Research Ethics (REK). 

3.5 Inclusion and exclusion criteria 

The JUMP study 

Participants in the JUMP study had to be between 18 and 65 years of age, motivated for work 

and able to understand and speak Norwegian to assure valid neurocognitive test performance. 

Participants further had to meet the Diagnostic and Statistical Manual of Mental Disorders, 

Fourth Edition (APA, 1994) criteria for a broad schizophrenia-spectrum disorder to be included 

(295.1, 295.2, 295.3, 295.6, 295.7, 295.9, 297.1, 298.9).  

Exclusion criteria were head injury with loss of consciousness for more than ten minutes or 

requiring medical treatment, neurological disorder, IQ below 70, unstable or uncontrolled med-

ical condition interfering with brain function and age outside the range of 18-65. Further, par-

ticipants scoring 3 or more on violent behavior, severe alcohol and/or drug dependence and 

suicidal ideation as measured with the Health of the Nation Outcome Scales (Wing et al., 1998) 

were excluded.  

Healthy controls 

Participants in the healthy control group in paper I were screened for mental problems with the 

MINI International Neuropsychiatric Interview screening module (Sheehan et al., 1998). Ex-

clusion criteria were history of schizophrenia or other severe mental illness, mental retardation, 

any history of neurological disease, head injury and/or loss of consciousness for more than 10 

min, current use of psychotropic medication, chronic somatic illness causing significant fatigue 

or pain, history of alcohol or substance abuse, dyslexia, significant learning disabilities and 

inability to understand spoken and written Norwegian sufficiently enough to comprehend test-

ing instructions. All control participants were asked to refrain from drinking alcohol or taking 
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sleeping pills the day before assessment. From a pool of 250 healthy controls, 137 were group-

wise matched to patients on age and gender.  

3.6 Participants 

At baseline, the full JUMP study sample consisted of 148 participants meeting the Diagnostic 

and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) (APA, 1994) criteria for 

a schizophrenia spectrum disorder. Of these, 137 participants completed the neurocognitive 

assessment at baseline. Due to the neurocognitive focus in the three papers included in the pre-

sent thesis, six non-native speakers were excluded from analyses because their language abili-

ties were thought to impact negatively on their neurocognitive performance. A total of 131 

participants were thus included; 88.5% with schizophrenia, 7.6% with schizoaffective disorder, 

2.3% with delusional disorder and 1.6% with psychotic disorder not otherwise specified.  

Eighty seven percent had Norwegian as their mother tongue. The remaining 13% could be 

tested and interviewed in Norwegian. Only 5.3% of the patients were not medicated at time of 

assessment; the remaining participants were treated with antipsychotics. Sixty four percent 

were medicated with atypical antipsychotic medication and 23% were medicated with more 

than one type of antipsychotic medication. In all three papers, the JUMP sample consisted of 

the same 131 participants. In Papers I and II, baseline analyses were carried out for the complete 

JUMP sample (N=131), in Paper III, longitudinal analyses were performed and the JUMP sam-

ple was split into intervention groups; NCR = 63, NCBT = 68. The participant flow is depicted in 

Figure 1. One hundred and thirty one heathy controls were included at baseline. 
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Figure 1: Subject flow in the JUMP study; referrals, baseline and follow-up assessments. NP = neuro-

psychological assessment. 

 

A complete overview of the JUMP sample including a description of the healthy control group 

is shown in Appendix 1. The JUMP sample split into intervention groups is described in Ap-

pendix 2. 

3.7 Assessments 

JUMP participants underwent an extensive test battery, including clinical, neurocognitive and 

functional measures. Only the measures relevant for the current thesis are described here. 

3.7.1 Clinical assessment 

Diagnostic assessment 

Clinical assessment was carried out by trained clinicians. The Norwegian version of M.I.N.I 

PLUS (Sheehan et al., 1998) modules A, C, D, K, L, and M was used for diagnostic purposes. 

All assessors were trained and calibrated on the use of MINI PLUS. During assessment, the 

Longitudinal, Expert, All Data (LEAD) (Kranzler et al., 1994; Spitzer, 1983) procedure was 

applied when necessary, with additional course-relevant data collected from physicians, mental 

health professionals, care providers etc.  

319
referred

61
declinations

34
inegilbe

224
assessed

42
exclusions

9
no-shows

173
eligible

25
non-starters

148
included

11
incomp. NP

6
non-native sp.

131
baseline

CBT CR

baseline 68 63

post treatment 67 61

follow-up 62 60
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Psychotic symptoms 

Current levels of psychotic symptoms were rated using the Structural Clinical Interview of the 

Positive and Negative Syndrome Scale (SCI-PANSS)(Kay et al., 1987).  

Duration of illness 

Duration of illness was retrieved from hospital journals and was defined as the time from the 

first contact with the mental health services for psychotic symptoms to the participant’s entry 

into the JUMP study.  

Antipsychotic medication 

Medication was assessed by recording whether or not the participant was using antipsychotic 

medication, if yes, type (typical versus atypical antipsychotics), dosage and number of months 

participants had use their main antipsychotic medication. For statistical purposes, main dosages 

were converted to a measure of defined daily dose (DDD)(WHO, 2011). The DDD measure 

indicates the relative potency of intake of antipsychotic medication, with the value of 1 express-

ing the standard daily dose of a specific drug. The DDD system has been established to reliably 

standardize antipsychotic dosages (Nose et al., 2008). 

3.7.2 Neurocognitive assessment 

The neurocognitive assessment was carried out by clinicians trained in standardized neuropsy-

chological testing. All tests were administered in a fixed order with in between breaks.  

Intelligence Quotient (IQ) 

Current IQ was estimated with the Wechsler Abbreviated Scale of Intelligence (WASI, 2007), 

two subtests form. This form includes Vocabulary and Matrix Reasoning and provides a full 

scale IQ score (FSIQ). 

The MCCB neurocognitive domains 

Neurocognition was assessed with the MCCB except for the Mayer-Salovey Emotional Intelli-

gence Test (MSCEIT), which was not part of the JUMP test protocol. Thus, the battery con-

sisted of nine subtests to assess six cognitive domains including: 

1. Speed of Processing using the Trail Making Test (TMT A) (United States War 

Department, 1944), the Brief Assessment of Cognition in Schizophrenia (BACS) 



52 

 

(Keefe, 1999); Symbolcoding and Category Fluency: Animal naming (Blair and Spreen, 

1989).  

The TMT A is a timed paper-pencil test in which participants draw a line to connect 

consecutively numbers randomly placed on a sheet of paper. Total completion time is 

obtained.  

The BACS is a symbol coding test that involves writing numbers corresponding to non-

sense symbols as fast as possible for 90 seconds.  Scores are obtained for the correct 

number of symbols coded. 

Category fluency is an oral test in which participants are required to name as many 

animals as possible in 60 seconds. Scores are obtained for the number of animals pro-

duced. 

2. Attention/Vigilance using the Continuous Performance Test—Identical Pairs (CPT-IP) 

(Cornblatt et al., 1988).  

The CPT-IP is a computer-administered test of sustained attention. Participants press a 

response key whenever two identical numbers appear consecutively. Mean d’ values are 

obtained across 2-, 3- and 4-digit trials, d’ represents the computed index of signal/noise 

discrimination. 

3. Working Memory using the University of Maryland -Letter-Number Span (LNS) (Gold 

et al., 1997) and the Wechsler Memory Scale (WMS®-III) (Wechsler, 1997): Spatial 

Span.  

The LNS requires participants to mentally reorganize an orally presented list of numbers 

and letters and then repeating them to the test administrator.  The total numbers of cor-

rect letter-number-strings are obtained.  

The WMS requires participants to tap blocks placed on a board in a) the same and b) 

the reverse order as the administrator.  A sum score consisting of both conditions (for-

wards and backwards) is obtained. 

4. Verbal Learning and Memory using the Hopkins Verbal Learning Test—Revised™ 

(HVLT-R™) (Brandt and Benedict, 2001).  

The HVLT-R is an orally administered test in which a list of 12 words from three dif-

ferent categories is presented. Participants are instructed to recall as many words as 

possible after each of three trials. The sum of correct repeated words is used as a meas-

ure of verbal learning ability. 

5. Visual Learning and Memory using the Brief Visuospatial Memory Test—Revised 

(BVMT-R™) (Benedict, 1997).  
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The BVMT-R is a test that requires participants to observe six geometric figures on a 

sheet of paper for ten seconds and then reproduce as many as possible after each of three 

trials. The total sum of number of points awarded for recalled drawings is used as the 

score of visual learning. 

6. Reasoning and Problem Solving using the Neuropsychological Assessment Battery 

(NAB®) (White, 2003): Mazes. 

 Mazes is a timed paper-and-pencil test with gradually increasing difficulty. Points are 

given based on the time used to solve each of seven mazes. 

A modified MCCB neurocognitive composite score was calculated using the mean of the nine 

demographically corrected domain T-scores (Burton et al., 2013; Vargas et al., 2014) 

3.7.3 Functional assessment 

Education and previous employment 

Education level was assessed through structured interviews performed by site coordinators. 

Participants were asked about their highest level of education which was recorded as number 

of years. Employment history was registered as total number of months in part time or full time 

competitive employment or work placement. Participants who were working at baseline assess-

ment were either trying to transit from sheltered to competitive employment or were not coping 

with the current job demands and were in need of support in order to maintain employment. 

Education and previous employment were entered into analyses in paper I of the present thesis. 

Self-rated Social Functioning  

Social functioning was measured with the Norwegian version of the Social Functioning Scale 

(SFS) (Birchwood et al., 1990), yielding information about both competence and performance 

of activities important for everyday functioning (Burns and Patrick, 2007). This self-report scale 

comprises of 76 items and assesses seven subscales; Withdrawal, Interpersonal behavior, Pro-

social activities, Recreation, Independence-competence, Independence-performance and Em-

ployment. Norms are based on the performance of patients with schizophrenia and high scores 

indicate better performance. Each subscale has a standardized mean of 100 with a standard 

deviation of 15. The Norwegian version of the SFS is validated for use in both patients with 

schizophrenia and bipolar disorder (Hellvin et al., 2010). A full scale SFS total score was cal-

culated based on the seven subscales. The SFS was used in paper I of the current thesis. 
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The Vocational Cognitive Rating Scale (VCRS) 

The VCRS (Greig et al., 2004) was developed to assess neurocognitive demands on-the-job in 

persons with severe mental illness. The Norwegian version of the VCRS was translated by To-

rill Ueland and back-translated to English. It has been approved as the official Norwegian ver-

sion by the original developers. The VCRS consists of 16 items anchored along a five point 

scale, 1 = consistently inferior performance to 5 = consistently superior performance, giving a 

total score, ranging from 16 to 80. The VCRS was rated by trained employment specialists after 

a 15 minute observation of the participant at work and an interview with the immediate super-

visor.  

The Work Behavior Inventory (WBI) 

The WBI (Bryson et al., 1997) was developed for the assessment of occupational functioning 

for people with severe mental illness. The Norwegian version of the WBI was translated by 

Torill Ueland and Beathe Haatveit and back-translated to English. It has been approved as the 

official Norwegian version by the original developers. It consists of 36 items distributed on five 

sub-scales, and one global score rating general occupational functioning. The five sub-scales 

are Social skills, Cooperativeness, Work quality, Work habits and Personal presentation. Items 

are rated on a five-point scale, 1 = “Consistently an area needing improvement” to 5 = “Con-

sistently an area of superior performance”. The WBI total score is computed by adding all sub-

scale scores. The WBI Global score is the rater’s judgment about overall work performance and 

differs from the Total score in that it reflects the rater’s global evaluation without equally 

weighting each subscale. In Paper II, the WBI Total and Global scores are reported. The WBI 

was rated by trained employment specialists based on a 15-minute on-the-job behavioral obser-

vation and an interview with the immediate supervisor.  

To ensure consistency and reliability of rating across the study, employment specialists were 

trained with and calibrated on the WBI and the VCRS using manuals and videotape material. 

Similar training in previous studies resulted in VCRS and WBI global and total scores with 

excellent inter-rater reliability (Bell et al., 2009; Bryson and Bell, 2003; Greig et al., 2004). 

Assessments were continuously discussed among employment specialists on each site to ensure 

consensus ratings.    
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The Complexity Scale 

Job complexity was rated using a complexity scale (Bell et al., 2009). The Complexity Scale 

ranges from 1 to 5, with higher scores indicating that the job requires multiple tasks, greater 

autonomy and more interpersonal contact. 1 = Consistently Low Level of Complexity, 3 = Av-

erage Level of Complexity and 5 = Consistently High Level of Complexity.  To ensure equal 

ratings, all work tasks were discussed within the JUMP research team. Complexity was divided 

into two groups, low complexity (1 and 2) and average to high complexity (3, 4 and 5). 

The VCRS, WBI and Complexity Scale were employed in Paper II of the present thesis. All 

three instruments were scored before the beginning of the CR and CBT interventions. Partici-

pants had worked an average of 6.5 weeks (SD 5.65) prior to these work assessments.  

Type of work 

Type of work was categorized as competitive (including work placement in a competitive set-

ting) or sheltered work in Paper II. 

Occupational status, categorized as working (sheltered work, competitive work or work place-

ment in a competitive setting) versus not working and number of hours worked per week among 

participants working at follow-up were recorded in Paper III. Work placement in a competitive 

setting is a time-limited placement in a competitive job where the person works for benefits 

without receiving wages. 

3.8 Statistical analyses 

The Statistical Package for the Social Sciences (IBM SPSS) version 20.0 (2011) was used for 

all statistical analyses. 

All MCCB raw scores were converted to T-scores based on published US norms for the tests 

(Kern et al., 2008). A modified MCCB neurocognitive composite score was calculated using 

the mean of the nine demographically corrected domain T-scores. All tests were two-tailed if 

not indicated otherwise. Chi Square tests were applied when comparing categorical data, Stu-

dent t-tests and analysis of variance (ANOVA) for group comparisons of continuous data and 

Pearson’s r/Spearman’s ρ for correlations. Levels of significance were set at p = .05. Effect 

sizes were calculated with Cohen’s d (Paper I and II) or partial eta squared, ��2 (Paper III). 

Bonferroni corrections were applied to counteract the problem of multiple comparisons.  
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Multiple hierarchical linear regression and logistic regression analyses were applied to examine 

the predictive values of neurocognition in all three papers.  

Linear mixed models (LMM) for repeated measures were applied to analyze longitudinal ef-

fects in Paper III. 

In Paper I a 2 (group) X 7 (neurocognitive domains) multivariate analysis of variance 

(MANOVA) was conducted with group (JUMP participants versus healthy controls) as the be-

tween-subjects variable and the MCCB domain scores as the dependent variables. Further, the 

proportion of impaired patients and controls on each domain was calculated, with 1.5 and 2 

standard deviations below the mean of the healthy controls set as threshold for clinically sig-

nificant impairment. T-tests were carried out to determine differences in the magnitude of im-

pairments between the two groups. Within the patient group, we conducted a one-way ANOVA 

to measure differences in neurocognitive performance with regard to level of education. Fur-

ther, we explored associations between the MCCB domains and employment history. Hierar-

chical multiple regression analysis was carried out to further explore the underlying relationship 

between previous employment and neurocognitive functioning as measured with the neurocog-

nitive composite score, supplemented with age, gender, and education. Finally, bivariate corre-

lations between the MCCB domains and SFS subscales were examined, followed by a multiple 

hierarchical linear regression analysis with demographic variables and the MCCB domains as 

predictor variables and SFS total score as criterion. 

In Paper II, correlations between the MCCB domains and workplace assessments were carried 

out. Given significant correlations, MCCB domains were entered in hierarchical multiple linear 

regression analyses with VCRS Total, WBI Total and WBI Global scores as criterion variables 

controlling for age, gender, educational level, previous employment and length of time between 

the beginning of work and work assessments in the vocational rehabilitation program. Further, 

participants were categorized as “Low Complexity” or “Higher Complexity” workers based on 

CS scores (ratings of 1 or 2 = Low Complexity; 3, 4 or 5 = Higher Complexity) and on com-

petitive versus sheltered employment. These categories were then compared on MCCB perfor-

mance employing Student’s t-tests.  

Finally, in Paper III linear mixed models (LMM) for repeated measures were applied to analyze 

the neurocognitive course by treatment group, using intercepts as random effects.  
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Multiple logistic regression analyses were applied to explore group differences in occupational 

status and multiple hierarchical regression analyses to examine predictors of hours worked.  

A thorough description of the statistical analyses used in this thesis is presented in the three 

papers.  

 

3.9 Ethical Considerations 

The JUMP study was approved by the Regional Committee of Medical Research Ethics and the 

Norwegian Data Protection Authority. ClinicalTrials.gov Identifier: NCT01139502. 

All participants provided written informed consent after a complete description of the study. 

Information explaining purpose, procedures, data collection, data security and confidentiality 

was presented both orally and written. Being diagnosed with a psychotic disorder involves hav-

ing periods of impaired ability to test reality or even reality loss. Consequently, only participants 

who had a clear understanding of the protocol and who could give informed consent were in-

cluded.  

Another important issue with reference to ethics is the time consuming test protocol including 

a wide range of clinical, neuropsychological and functional measures. To ensure that the study 

protocol was not too overwhelming, assessors were flexible with regard to time and place of 

assessments and frequent breaks were included. 

Some of the information collected was also very personal and of a sensitive nature. Thus, as-

sessors sought to create an empathic and warm atmosphere during measurement sessions.  

Individuals with severe mental illness frequently receive disability benefits. In addition, they 

can earn a certain amount of money without having their allowances shortened as part of a 

‘permitted work’ arrangement. Some JUMP participants however feared exceeding this thresh-

old or losing benefits.  Efforts were made to prevent this from happening in terms of offering 

work placement. NAV coordinators also provided exact information regarding security benefits 

and extra earnings threshold so that participants would not experience economic loss as a con-

sequence of taking part in the JUMP study.   

In order to avoid workplace stigma and discrimination, individuals with schizophrenia will usu-

ally go to great lengths to ensure that coworkers and employers do not find out about their 
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illness. Participating in a psychosis research program may thus be stigmatizing. Disclosure, if 

desirable, was discussed with the employment specialist and strategies were developed as to 

how and what to divulge in the work setting. If this was the case, education about psychotic 

illness was then provided by the local health coordinator to employers and co-workers in order 

to reduce stigma and promote employment equity for people with mental disabilities. 

All participants were informed that they could withdraw from the study at any given time and 

that this would have no negative consequence for future treatment or cooperation with health- 

or welfare services.  
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4. Summary of papers 

Paper I: The MATRICS Consensus Cognitive Battery (MCCB): performance and functional 

correlates 

Background: Neurocognitive impairment is a core feature in psychotic disorders and the MA-

TRICS Consensus Cognitive Battery (MCCB) is now widely used to assess neurocognition in 

this group. The MCCB has been translated into several languages, including Norwegian; alt-

hough this version has yet to be described in an adult clinical population. Further, the relation-

ship between the MCCB and different measures of functioning needed examination. The pur-

pose of this study was to investigate neurocognition  assessed with the Norwegian version of 

the MCCB in a sample of patients with psychotic disorders compared to age and gender 

matched healthy controls and to examine the association with educational-, occupational- and 

social functioning in the patient group. 

Methods: One hundred and thirty one patients and 137 healthy controls completed the MCCB. 

In the patient group, all participants were assessed with the Social Functioning Scale. In addi-

tion, previous employment and level of education were recorded.  

Results: The Norwegian version of the MCCB was sensitive to the magnitude of neurocognitive 

impairments in patients with psychotic disorders, with patients displaying significant impair-

ments on all sub-tests and domains relative to healthy controls. Neurocognition was also related 

to both self-rated and objective functional measures such as social functioning, educational- 

and employment history. 

Conclusions: The study replicated findings from similar MCCB studies from other countries; 

patients display significant impairments on all MCCB domains. The Norwegian version of the 

MCCB was thus sensitive in detecting differences between patients and healthy controls, sup-

porting the robustness of the MCCB for use in different countries. Visual Learning and Pro-

cessing Speed were the most afflicted domains both with regard to magnitude and number of 

patients impaired. Working Memory was the least impaired neurocognitive domain. The 

MCCB further differentiated between different levels of academic achievement and employ-

ment history. There were only moderate bivariate associations between neurocognition and so-

cial functioning, probably due to the self-rating nature of the SFS. Working Memory however 

does seemed to overlap with social functioning. 
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Paper II: Neurocognition and Occupational Functioning in Schizophrenia Spectrum 

Disorders: The MATRICS Consensus Cognitive Battery (MCCB) and Workplace Assessments 

Background: The MCCB is widely used in clinical trials of schizophrenia, but its relationship 

to occupational functioning still needs further elaboration.  While previous research has indi-

cated that various domains of neurocognition assessed by individual tests are related to work 

functioning, these reports preceded the development of the MCCB as the standard neurocogni-

tive test battery in the field. The purpose of the current study was to investigate the relationship 

between MCCB performance and different measures of occupational functioning. 

Methods: In the current study, the vocational functioning of 131 Norwegian participants with 

schizophrenia spectrum disorders who were enrolled in a vocational rehabilitation program 

were assessed on the Vocational Cognitive Rating Scale (VCRS), the Work Behavior Inventory 

(WBI), and the Complexity Scale (CS) as well as on the MCCB. Type of work (sheltered versus 

competitive work) was also recorded. 

Results: Significant correlations were found between most MCCB domains and VCRS Total 

Score. MCCB Processing Speed and Attention were most powerfully related to and predictive 

of WBI scores. When participants were divided into “low complexity” or “higher complexity” 

work categories, participants in the “low-complexity” group performed significantly worse than 

participants in the “higher-complexity” group on Processing Speed, Working Memory, Visual 

Learning and the Composite Score. The same pattern emerged for participants working in shel-

tered compared to competitive jobs.  

Conclusions: The VCRS, WBI and CS may be useful in vocational rehabilitation. They bridge 

an important gap between laboratory test- and occupational setting, providing valuable infor-

mation about impairments related to occupational functioning. We found the MCCB to be sen-

sitive to occupational functioning as measured by VCRS, WBI and CS and with regard to type 

of work, with neurocognition accounting for a small but significant proportion of the variance 

in these different measures of occupational functioning.   

Paper III: Cognitive Remediation and Occupational Outcome in Schizophrenia Spectrum 

Disorders: A 2 year follow-up study 

Background: Neurocognitive impairment is prominent in schizophrenia and significantly con-

tributes to poor occupational outcomes. Neurocognitive deficits also predict poor engagement 

in vocational rehabilitation programs. Employment is a commonly sought goal for people with 



61 

 

schizophrenia, yet employment rates are consistently low. SE/IPS programs are frequently im-

plemented to counteract high unemployment rates. However, despite superior competitive em-

ployment outcomes, people with schizophrenia still face numerous occupational challenges 

such as neurocognitive impairments and psychotic symptoms. Hence, augmenting SE/IPS to 

address illness-related factors in order to optimize occupational outcomes may be advanta-

geous. The aim of this study was to examine the effects of a CR- compared to a CBT-augmented 

vocational rehabilitation program (JUMP) on neurocognition and occupational functioning in 

participants with schizophrenia spectrum disorders. Specifically, we evaluated the effects of the 

interventions on neurocognitive and occupational outcomes over a two year period. 

Methods:  One hundred and thirty one participants were included in the study, 68 and 63 re-

spectively allocated to the CBT and CR interventions. Participants underwent MCCB assess-

ment at baseline, at post treatment and 2 years after inclusion in the JUMP study. Occupational 

status and number of hours worked were recorded. Linear mixed model for repeated measures 

were applied to analyze changes in neurocognitive variables by intervention group. Differences 

in occupational status and number of hours worked were examined and finally, separate regres-

sion analyses for the two intervention groups were conducted to establish whether neurocogni-

tive change predicted occupational status and number of hours worked. 

Results: There were no significant differences regarding demographic, clinical, neurocognitive 

or medication variables between the participants in the two intervention groups at baseline ex-

cept for gender, which was consequently entered as a covariate in all between group analyses. 

Both intervention groups improved on several neurocognitive domains, although all improve-

ments were in favor of the CR group. There was a significant main effect for CR for Verbal 

Learning and a significant time x intervention effect for Working Memory and the Neurocog-

nitive Composite Score. For occupational status and number of hours worked, there was a sig-

nificant increase in number of participants working and the number of hours they worked in 

both intervention groups, with no between group differences. With reference to predictors of 

occupational status at 2 year follow-up, we found a significant model for the CR group only. 

Number of received intervention hours was the significant predictor. Number of hours worked 

was predicted by change in Working Memory and change in the Neurocognitive Composite 

Score in the CR group. We could not establish any significant models for the CBT intervention.  

Conclusions: CBT- and CR-augmented vocational rehabilitation induced improvements in sev-

eral neurocognitive domains, the greatest enhancements were however in favor of the CR 
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group. Particularly Verbal Learning and Working Memory, which were central elements in the 

CR program, improved. Concerning occupational outcome, the major implication of our find-

ings is that the combination of vocational rehabilitation and CR or CBT enabled a significant 

proportion of JUMP participants to attain and maintain work. Neurocognitive change was not 

predictive of occupational status after 2 years. However, number of hours worked was signifi-

cantly predicted by Working Memory change and the change in the Neurocognitive Composite 

Score in the CR group, which is in keeping with results from similar studies. 
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5. Discussion 

5.1 Summary of main findings 

The main aim of the current thesis was to investigate neurocognition in participants with broad 

schizophrenia spectrum disorders. Further we sought to investigate whether neurocognitive per-

formance as measured with the MATRICS Consensus Cognitive Battery was reflected in dif-

ferent aspects of functional outcome; i.e. social functioning, type of work and different work-

place assessments. Lastly, we examined the effects of CR in combination with vocational reha-

bilitation on neurocognition and occupational outcomes compared to CBT augmented VR. The 

main findings were: 

Paper I 

I. Participants with schizophrenia spectrum disorders performed significantly poorer on 

all sub-test and domains as measured with the MCCB except for the WMS-SS. The 

Norwegian version of the MCCB was sensitive to neurocognitive impairments, support-

ing the robustness of the MCCB for cross-cultural use. 

II. Neurocognitive performance was reflected in measures of functioning. The MCCB dif-

ferentiated between different levels of education and previous employment.  Further, 

there was significant overlap between neurocognition and social functioning, with 

Working Memory predictive of the SFS Total Score.  

Paper II 

III. There were significant associations between all MCCB domains except Verbal Learning 

and neurocognitive functioning on the job as measured with the VCRS at the beginning 

of the vocational rehabilitation program. No single MCCB domain predicted vocational 

cognitive functioning, but the Neurocognitive Composite Score did. 

IV. Processing Speed predicted the Work Behavior Inventory Total Score whereas Atten-

tion predicted the Global Score. The latter score was also predicted by the Neurocogni-

tive Composite Score in a separate analysis.  

V. Neurocognitive performance was associated with both task complexity and type of 

work. Participants performing low complexity jobs performed worse on all neurocog-

nitive domains. A similar pattern emerged for participants in sheltered work, performing 

poorer on all neurocognitive tests than participants in competitive work. 
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Paper III 

VI. Neurocognitive performance improved after both CBT- and CR-augmented vocational 

rehabilitation, with the greatest improvement in the CR group. The number of partici-

pants working increased between inclusion and follow-up as did also the number of 

hours worked. Number of received intervention hours predicted occupational status at 

follow-up in the CR group. Positive change in Working Memory and the Neurocogni-

tive Composite Score predicted number of hours worked in the CR group. No regression 

models were significant for the CBT group. 

5.2 Neurocognitive performance as measured with the Norwegian 

version of the MCCB  

In the first study, we found that patients not only performed poorer on all MCCB domains than 

healthy controls, they also had a much greater magnitude of neurocognitive dysfunction, illus-

trated by the high effect sizes particularly regarding Processing Speed and Visual Learning. 

These findings are in keeping with the performance patterns described in the substantial body 

of previous research reporting that persons with schizophrenia suffer from dysfunctions across 

an array of neurocognitive domains  (August et al., 2012; Kern et al., 2011; Shamsi et al., 2011). 

The finding of poor neurocognitive function in participants with schizophrenia spectrum disor-

ders as measured with the MCCB seems consistent with both previous (August et al., 2012; 

Shamsi et al., 2011) and later findings (Durand et al., 2015; Vargas et al., 2014). 

The particular role of Processing Speed 

Particularly, our findings confirm the constraints in the Processing Speed domain. Processing 

Speed has in meta-analytical findings been proposed to represent a general confinement on 

neurocognitive functioning (Dickinson et al., 2007b). Several sub-processes such as the han-

dling of sensory information; encoding, manipulation and information retrieval are speed reli-

ant. In addition, other higher rank operations such as Problem Solving and Decision Making, 

are largely speed dependent. Hence, overall neurocognitive performance is weakened when 

processing is slow due to the fact that relevant operations cannot be executed or that crucial 

information is no longer available as a result of time limitations (Salthouse, 1996). 

Our findings, both in Papers I and II, indicated processing speed impairments and associations 

with functional outcome. Processing Speed was significantly and robustly associated with pre-

vious employment, vocational cognitive functioning and work behavior as well as a marker of 
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task complexity. Beyond bivariate relationships, Processing Speed predicted total work behav-

ior with impairment mirroring poorer work performance. Thus, findings reported in this thesis 

seem to be concurrent with similar research (August et al., 2012; Milev et al., 2005) and at a 

practical level speed impairment may be a strong marker of task adaptation needs in supported 

employment programs or a potential target in cognitive remediation programs. 

Processing Speed is also interesting in view of measurement. It is the only domain assessed 

with a total of three subtests in the MCCB. Consequently, it can be speculated that Processing 

Speed is particularly sensitive in detecting associations with functional outcome in general and 

occupational outcome in particular (Reddy and Kern, 2014).  

Neurocognition; educational and occupational correlates 

Considering the neurocognitive impairment displayed by the JUMP participants at inclusion in 

the study, i.e. before the beginning of the two interventions, we hypothesized that this would 

impact their functional outcome. In the first study, we found performance differences in ac-

cordance with academic level, that is, neurocognitive performance increased with higher level 

of education. Other studies have also reported that participants in school outperform partici-

pants not enrolled in an educational program across a series of domains, particularly sustained 

attention, working memory and problem solving (Lysaker and Bell, 1995; McGurk and Meltzer, 

2000). This is also true for employed versus unemployed individuals. We also compared neu-

rocognition with reference to work history. Most likely, participants had gathered most of their 

work experience before illness onset and/or had a less severe course of illness enabling them to 

work, i.e. better neurocognitive functioning would predict a longer period of employment. We 

did find that almost all participants had some previous work experience and that this was related 

to neurocognition, with several overlaps between MCCB domains and months of previous em-

ployment. The literature is replete with evidence of neurocognition strongly influencing work 

outcomes (Christensen, 2007; Green, 1996) and that better neurocognitive performance predicts 

more favorable outcomes of vocational rehabilitation (Bell and Bryson, 2001; McGurk and 

Mueser, 2004). As yet, little has however been done to examine the effects of work or voca-

tional rehabilitation on neurocognitive performance.  Interestingly, in exploratory analyses, we 

found previous employment to predict neurocognitive performance and not vice versa. This 

finding lends some support to the notion that work perhaps in some way adds to maintenance 

of neurocognition or serves as a ‘cognitive rehabilitation arena’ for participants with neurocog-

nitive impairments. There is also some support in the literature for this (Bio and Gattaz, 2011; 
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Suresh Kumar, 2008). Performance on executive measures seems to particularly benefit from 

vocational rehabilitation, but also memory and vigilance performance increases as a result of 

work or vocational rehabilitation (McGurk and Meltzer, 2000). In summary, our findings with 

reference to the effects of work on neurocognition receive some support from previous findings. 

The cross-sectional nature of these studies do however not allow a conclusion to be drawn as 

to whether superior neurocognitive performance in the previously employed groups was a result 

of the working itself.  

Neurocognition and Social Functioning 

Education and previous employment are objective measures of functioning. We also investi-

gated the relationship between neurocognitive performance and self-rated social functioning in 

Paper I. Functioning can thereby be delineated into functional capacity reflecting the ability to 

perform a task if given the opportunity and real world functioning reflecting actual performance 

(Bromley and Brekke, 2010)Our results tie in with findings from several other studies as we 

found significant relationships between social functioning and neurocognition (Simonsen et al., 

2010; Tandberg et al., 2012). In the first study, we mainly found associations between compe-

tence related aspects of social functioning and neurocognition. The MCCB domain most 

strongly linked with social functioning was working memory, significantly associated with 

three of the subscales and a significant predictor of the SFS Total score. Impairments in working 

memory may possibly affect both the encoding and organization of (social) information as the 

correct handling of social or interpersonal situations often requires attention to multiple strings 

of information (Bowie and Harvey, 2006). Although we established some degree of overlap 

between neurocognition and self-rated social functioning, relationships were in general rela-

tively moderate and in particular stronger for competence than performance..This may on the 

one hand be rooted in methodology as self-rated measures typically do not relate strongly with 

objective neurocognitive measures (Harvey et al., 2007; Nuechterlein et al., 2008; Sabbag et 

al., 2011). Further, the evaluation of one’s own competence is frequently more robustly linked 

with neurocognition than actual performance (Green et al., 2004). On the other hand, other 

factors may be more predictive of social functioning than neurocognition. Current level of psy-

chotic symptoms has been found to contribute to self-rated psychosocial functioning in some 

recent studies (Leifker et al., 2009; Perlick et al., 2008; Simonsen et al., 2010) and this may 

also be the case in Paper I. We did not enter PANSS scores into the regression analysis; hence, 

it would be speculative to presume such a prediction. Results regarding the longitudinal predic-

tive value of neurocognition on social functioning are thus far inconsistent in the literature. In 
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Paper I, social functioning was assessed at the same time as neurocognition, e.g. in a cross-

sectional design. It may be that the longitudinal relationship is stronger, which was found in a 

different study (Tabares-Seisdedos et al., 2008) with neurocognition as the strongest predictor 

of functioning in schizophrenia and bipolar disorder. 

In sum, participants in the JUMP study displayed significant neurocognitive impairment which 

in turn was moderately associated with social functioning. We could not establish a strong pre-

dictive relationship, suggesting that other factors such as symptoms or duration of illness may 

be more relevant for social functioning or possibly mediating the path from neurocognition to 

social functioning as also proposed by Ventura and colleagues (Ventura et al., 2009). Moreover, 

some participants may be able to compensate for their neurocognitive impairments in the highly 

structured test-setting. That is, the association between neurocognitive performance and social 

functioning is partly concealed by the effort invested in the test situation. In social settings 

however, with an uninterrupted stream of information in need of processing, this compensation 

is more likely to be unsuccessful and the neurocognitive impairment becomes relevant. Find-

ings from Ramsey et al (Ramsey et al., 2002) lend some support to this hypothesis. They found 

patients with schizophrenia to show elevated activity on performance-corrected tasks and that 

task engagement was an important predictor of performance. The strength of our correlational 

findings may further depend on several other factors such as the rating scale, relapse rate, in-

sight, actual possibilities to perform social tasks and self-awareness. To summarize, our find-

ings are essentially within the range of previous findings of similar studies both regarding neu-

rocognitive impairment in schizophrenia and the concurrent associations with functional out-

come measures. Neurocognitive performance was impaired in JUMP participants compared to 

healthy controls and to some degree reflected in social functioning, educational achievement 

and previous work.  

5.3 Neurocognition and occupational functioning: The MCCB and 

workplace assessments 

The present thesis established several coexisting relationships between neurocognition and 

workplace assessments, strengthening the occupational relevance of the MCCB.  

Various observations have led to the hypothesis that compromised neurocognitive functioning 

is fundamentally intertwined with occupational outcome (Bowie and Harvey, 2005; Keefe and 

Harvey, 2012; Nuechterlein et al., 2011; Reichenberg, 2010; Shamsi et al., 2011) which ties 

with our findings in paper II.  
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Vocational cognitive function 

In accordance with findings from the standardization study, neurocognitive performance corre-

sponded with ratings on the Vocational Cognitive Rating Scale (Greig et al., 2004). Greig and 

colleagues also found strong relationships between measures of neurocognition and cognitive 

functioning on-the-job. The VCRS thus seems to capture some of the neurocognitive challenges 

participants display in a structured test-setting, in the real world. Based on this finding, the 

VCRS is a promising tool in vocational rehabilitation programs for persons with schizophrenia, 

as it may point to particular accommodation needs. 

In the national Norwegian Guidelines for Psychosis Assessment and Treatment 

(Helsedirektoratet, 2013), neuropscychological assessment is recommended as part of the 

standard assessment regime for individuals with schizophrenia.  The recommendation is rooted 

in the notion that neuropsychological assessments may be helpful in understanding the unique 

neurocognitive dysfunction of an individual as well as offer guidance in the planning of treat-

ment and rehabilitation. Despite being strongly advised, neuropsychological assessment is not 

a standard part of diagnostic protocols in psychoses, often due to lack of time and resources in 

clinical settings. The VCRS cannot by any standard replace a neuropsychological assessment, 

but it may be sensible to use it as a screening tool in order to enable individualized tailoring in 

vocational rehabilitation. Hence, the VCRS may be a strong supplement to help clients who 

struggle in vocational settings to achieve optimal occupational functioning.  

Work Behavior 

Several domains of the MCCB tapped into the two aspects of work behavior as assessed in the 

second study. The Work Behavior Inventory offers valuable information regarding work per-

formance, beyond a dichotomized categorization or the recorded number of hours worked in a 

defined period of time. Comparing our findings with those of other vocational rehabilitation 

studies, they are consistent in suggesting that the WBI is sensitive to neurocognitive impairment 

in different stages of illness and after different treatment and rehabilitation programs (Bell et 

al., 2009; Bryson and Bell, 2003; Choi and Medalia, 2005; Wykes et al., 2012). Typically, the 

five WBI subscales and the WBI total score are criterion variables in rehabilitation studies. To 

our knowledge, few studies have examined the relationships between neurocognition and the 

WBI global score. As opposed to the Total Score, the arithmetic sum of all subscales, the Global 

Score reflects the general rating of work behavior. Hence, the latter does not equally weigh the 

subscales but is the evaluation of the rater (in this case, the employment specialist) based on 
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interview and brief observation. It may be that the Global Score captures something slightly 

different in terms of general work performance and that this may point to readiness for compet-

itive employment. It seems to be a reliable and important supplement to the sub-scales and the 

total score.  

Verbal Learning and Memory has previously been robustly linked to occupational outcome 

(Bowie and Harvey, 2006; Green, 1996; McClure et al., 2007). This thesis found no concurrent 

associations between the verbal learning domain and the VCRS or WBI. As we have speculated 

in paper II, this may be due to the stage of vocational rehabilitation. Literature suggests that 

verbal learning may gradually become more important as rehabilitation progresses and that 

other domains such as attention and working memory are more relevant at the beginning of 

vocational programs (Toulopoulouand and Murray, 2004). Another possible explanation for the 

lacking relationship between Verbal Learning and occupational functioning may be the nature 

of the Verbal Learning/Memory assessment in the MCCB, specifically the HVLT-R (Brandt 

and Benedict, 2001). The HVLT-R has been reported to be a valuable screening tool for im-

pairments related to verbal material. However, in the MCCB a delayed recall trial is not in-

cluded which in turn may limit the assessment of information retention, a key component in the 

examination of memory (Lacritz and Cullum, 1998). Lacritz and Cullum investigated verbal 

learning and memory performance in Alzheimer disease  (Lacritz et al., 2001) and proposed 

ceiling effects on the HVLT-R that may not be present in the California Verbal Learning test 

(CVLT)(Stone et al., 2015); that is, the list learning task may not be difficult or long enough to 

extract recall errors (the HVLT-R contains 12 while the CVLT-II contains 16 words). This may 

also be the case in schizophrenia patients. Although JUMP participants did show significant 

impairment on this particular domain, perhaps this does not translate into occupational perfor-

mance. Nonetheless, the HVLT-R was sensitive in differentiating patients and healthy controls 

and thus provides a brief and valid measure of verbal learning in schizophrenia spectrum dis-

orders.  

Task Complexity and Type of Work 

The importance of neurocognitive impairment for occupational outcome was also evident in 

the Paper II. MCCB performance differentiated between high and low task complexity and 

sheltered versus competitive work setting. All effect sizes were in the moderate range regarding 

job complexity, with the MCCB neurocognitive composite score even more powerful in sepa-

rating the two categories. With reference to type of work, effect sizes were somewhat lower, 
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although participants in sheltered work performed consistently poorer than those working com-

petitively. These findings are fairly consistent with similar studies, suggesting that participants 

with larger neurocognitive impairments may require higher levels of support during vocational 

rehabilitation (McGurk et al., 2003). Further, participants with poorer neurocognition may ben-

efit from closer monitoring, more frequent prompts and more redirection to sustain occupational 

performance.  

To summarize, few studies have yet investigated the relationships between the MCCB and oc-

cupational performance beyond occupational status or other dichotomized categories (good ver-

sus poor etc.). Employing the VCRS, the WBI, Job Complexity and type of work showed that 

the neurocognitive impairments found in JUMP participants were reflected in occupational 

functioning. Particularly, working memory and visual learning seemed to relate to level of func-

tioning. These findings may expand our understanding of how neurocognitive factors are re-

lated to occupational outcomes and how to use vocational rehabilitation services in an optimal 

manner. Clients with less neurocognitive impairment may need less vocational training and 

support in vocational rehabilitation programs in order to maintain work, whereas service use 

will tend to be higher with more neurocognitive dysfunction. Also, our findings point to the 

importance of enhancing VR with cognitive remediation. Augmenting vocational programs 

with cognitive remediation, particularly addressing working memory, attention and processing 

speed, may lead to better work outcomes in terms of competitive employment and better work 

performance, in turn enabling sustained employment.  

5.4 Cognitive remediation, Vocational Rehabilitation and Occupa-

tional Outcome – longitudinal findings 

Our main aim in Paper III was to evaluate the short- and long-term effects of a CR augmented 

compared to a CBT augmented vocational rehabilitation program.  

Longitudinal course of neurocognition 

Both intervention groups showed improvements in several different areas of neurocognition 

with the greatest enhancements in the CR group. This thesis thus adds to the comprehensive 

literature on the effects of CR on neurocognition in schizophrenia (Eack et al., 2009; McGurk 

et al., 2015; Ostergaard Christensen et al., 2014; Penades et al., 2006). Verbal Learning and 

Working Memory were particularly responsive to the CR program which is in line with other 

research (McGurk et al., 2009; Ostergaard Christensen et al., 2014). The improvement in these 
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neurocognitive domains may on the one hand be rooted in the computer-based training program 

focusing on tasks related to Verbal Memory and Working Memory. On the other hand, com-

pensatory and practical elements incorporated in the CR intervention and the fact that partici-

pants were able to practice these CR strategies for occupational functioning may have enhanced 

the effects on these particular domains.  

Another possible explanation for positive effects of CR on neurocognition is a more sufficient 

allocation of neurocognitive resources (Storzbach, 1996). The employment specialist guided 

participants through all sessions of CR, verbalizing goals and strategies, bridging them to real-

world settings (occupational settings). Consequently, participants may be able to better focus 

their processing capacity on salient stimuli, e.g. the task at hand. Further, automatization may 

have occurred, releasing neurocognitive capacity as load decreases or task irrelevant stimuli are 

excluded. CR has perhaps facilitated automatization of neurocognitive processes through drill 

and practice, repetitions and task strategies suggested by the cognitive trainer.  

Problem Solving was the domain to improve the least in the CR group. Another study has also 

reported this (Ostergaard Christensen et al., 2014) and attributed the finding to ceiling effects 

on the NAB Mazes test. In accordance with their findings, we also found relatively little im-

pairment in the CR group at baseline in this domain. Hence, participants in our study may have 

reached a plateau with little room for improvement. It may also be speculated that the high level 

of performance on the NAB Mazes makes the measurement more inaccurate; differentiation 

and sensitivity to change may become more difficult at either ends of the performance scale.  

The immediate effect on Verbal Learning in the CR group is important, given the indication by 

longitudinal studies that there may be a long-term decline of Verbal Learning in schizophrenia 

(Bozikas and Andreou, 2011) in addition to the strong link with functional outcome and the 

ability to profit from rehabilitation(Green, 1996). If CR is implemented early and has effects 

on verbal learning and memory, it can significantly reduce the influence of this particular do-

main as a rate limiting factor in vocational rehabilitation.  

The longitudinal course of neurocognition in the JUMP participants still improved in the CBT 

group, however less marked and even decreasing slightly with regard to working memory and 

verbal learning. A Spanish study found similar results when comparing CBT and CR (Penades 

et al., 2006), indicating that CBT also may be associated with neurocognitive improvements. 

CBT combined with VR thus also provided the opportunity to acquire and practice new neu-
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rocognitive skills. Finally, the two intervention groups aligned toward the follow-up assess-

ment, possibly pointing to the importance of booster sessions and the importance of the em-

ployment specialist implementing compensatory strategies. Regarding intervention effects on 

neurocognition, it seems sensible to conclude that the two interventions target different areas; 

CR targets neurocognition whereas CBT mainly targets psychotic symptoms. 

Occupational outcomes 

Our next aim was to evaluate the occupational outcome of the JUMP program. Both the short- 

and long-term effects of JUMP participation are striking, with significant increases between 

baseline and post treatment and the high level of employment even at follow-up assessment. In 

accordance with similar findings, we found that a considerable proportion of participants with 

broad schizophrenia spectrum disorders willing and able to work, given the possibility and ad-

equate support (Bell et al., 2005; Bevan, 2013; Mueser and McGurk, 2014). Much of the dis-

course regarding the employment of persons with schizophrenia derives from the perspective 

of the needs of individuals living with the illness. It is however essential to also consider the 

perspective of welfare services and employers. The JUMP study aimed to make it easier for 

employers to employ persons with schizophrenia by providing them with the support they need 

to stay in work, which seems to have succeeded. The long-term effects on occupational status 

may imply that even after the active intervention period and less support from the employment 

specialist, the employers were more likely to see and value the skills and experience of the 

individual and keep them on.  

Although we found an increase in participants working competitively throughout the assess-

ment period, numbers were not as high as in SE/IPS studies. This must be interpreted in light 

of the strong tradition within the Nordic welfare model to routinely offer sheltered work or 

work placement for lengthy periods in order to obtain competitive employment(Hagen et al., 

2011; Spjelkavik, 2012). The goal of open paid employment is important and work placement 

may be a stepping stone on the path to competitive work. Nevertheless, in Norway, work place-

ment rarely translates into competitive employment (Spjelkavik, 2012). This tradition, in addi-

tion to relatively high social security benefits, provides a framework that is somewhat different 

than in other welfare systems, and may shed light on competitive employment numbers in the 

JUMP study. Considering all kinds of employment (competitive, sheltered or work placement) 

may thus be of importance when interpreting and comparing results from different countries.  

It appears however to be a development in the use of SE/IPS programs in Noway. Further, 
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competitive employment may not be attainable or desirable for some individuals with schizo-

phrenia. Sheltered work may in these cases provide a different but important pathway to work 

or activity. Some persons with severe mental illness may even choose to do voluntary work. 

Volunteering can thereby provide the added satisfaction of helping others in addition to function 

as work preparation. 

The combined elements of the JUMP study also have unspecific effects on neurocognition, 

psychotic symptoms and occupational functioning. We thus speculate that barriers often ob-

scured by the diagnosis of schizophrenia gradually became less salient and less important 

through the JUMP study.  

Although JUMP participants showed clinically significant neurocognitive impairment at inclu-

sion, neurocognitive improvement only had limited predictive value on long-term occupational 

status and number of hours worked, indicating that other factors perhaps override the influence 

of neurocognition. It may also indicate that occupational status and number of hours worked 

are less sensitive to neurocognitive change than perhaps to occupational performance. We did 

not have WBI or VCRS data at follow-up assessment, perhaps bereaving us of the possibility 

of detecting associations.  

Neurocognitive predictors of occupational outcome 

Working memory change was a strong predictor of number of hours worked at follow-up in the 

CR group, highlighting the key role of working memory in schizophrenia (Lee and Park, 2005; 

Perry et al., 2001). Lee & Park define working memory as the mechanism where information 

is represented, maintained and updated for a short duration of time. The MCCB working 

memory tests, LNS and WMS-SS, however also require manipulation of representation. Includ-

ing this executive process (manipulation and re-organization) as in the MCCB, working 

memory improvements predict occupational outcome. The importance of working memory 

should to be considered in light of a possible general factor accounting for neurocognitive dys-

function in schizophrenia or along with the nature of the MCCB tests.  

In summary, our findings correspond with similar research regarding both vocational rehabili-

tation and cognitive remediation. Cognitive remediation of neurocognitive deficits seems to 

make sense in a twofold fashion: It may enhance neurocognition directly and seems to posi-

tively contribute to occupational outcomes indirectly via improved neurocognitive domains. 
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JUMP participation (working) in general also seems to have had a beneficial influence on neu-

rocognitive functioning, as improvements were also present in the CBT group. Effects may 

however be hampered by several other factors, both illness related and external. This thesis 

confirms the importance of neurocognition and cognitive remediation in occupational function-

ing, although the predictive value of neurocognitive improvements was limited.  

5.5 Methodological issues 

5.5.1 Representativity and generalizability 

The participants included in the JUMP study were recruited from six different counties and 

different services, as they were referred from both mental health and welfare services and self-

referral was possible. This gives a relatively high degree of representativity. Representativity 

may however be slightly compromised by the ability to endure the projects test protocol and 

the ability to work. This implies that participants in acute illness phases are indirectly excluded. 

Persons willing, but not able due to symptom exacerbation at the time of recruitment should 

however be offered the possibility to participate at a later stage. It is also possible that partici-

pants with a general higher level of functioning and less influenced by symptoms may have 

been more likely to participate in the JUMP study.  

In order to ensure valid neurocognitive assessment, we also excluded participants from all three 

papers based on language ability, which may also compromise representativity and exclude 

those with immigrant background and poor functioning. However, regarding language ability, 

this was done post-hoc, so that all potential participants were initially recruited regardless of 

origin.  

In conclusion, participants in JUMP were recruited form well-defined services and areas with 

no a priori control of significant clinical or personal factors. As a result, the findings in this 

thesis should be generalizable to the clinically heterogeneous group of individuals with schiz-

ophrenia.  

5.5.2 Measurements 

In the present thesis, phenomena have been studied by means of standardized and widely ac-

cepted measures with good psychometric properties.  
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In order to assure reliable assessments, all assessors were trained, calibrated and continuously 

supervised throughout the JUMP study. Nevertheless, some aspects of assessment need further 

addressing.  

The collection and use of retrospective data warrant careful interpretation. Data collected on 

previous work, symptom onset and progression, substance use etc. may be difficult to remember 

precisely. This is particularly the case for persons with low level of insight. In order to balance 

this, objective data was gathered where possible, for example with regard to duration of illness. 

Another aspect of measurement and self-report is related to the nature of the JUMP study. Par-

ticipants may have held back information regarding both symptoms and elicit substance use out 

of fear of being excluded from the study and thus to lose the possibility of employment. We 

tried to counteract this by creating a trusting and warm assessment situation and to assure par-

ticipants that this would not have negative consequences for participation. 

Neuropsychological assessment was undertaken with the MCCB. The MCCB represents the 

gold standard in the field and covers the domains most significantly impaired in schizophrenia. 

The battery has excellent psychometric properties and was also found in the current thesis to be 

sensitive in detecting neurocognitive impairment and to distinguish between patients and con-

trols.  

The assessment of self-rated social functioning is associated with some challenges. Subjective 

data are quantified by the participants. One the one hand, neurocognitive impairment may in-

fluence the ability to both remember and reflect concerning the statements in the SFS. It has 

also been found that impaired individuals tend to overestimate their own level of social func-

tioning (Sabbag et al., 2011). On the other hand, significant overlap with the GAF-F score sug-

gests that participants are able to evaluate functioning (Hellvin et al., 2010).  

Workplace assessments were carried out by trained employment specialists. It may be method-

ologically challenging to secure equal ratings across all the six sites, however all assessors were 

trained and calibrated by the research team in a thorough manner. Recording of hours worked 

and occupational status was executed by the employment specialist based on reports from em-

ployers, producing objective data.  

The use of occupational status as an outcome measure is somewhat challenging. There is no 

consensus on how to define employment in the literature which makes comparison across stud-

ies difficult. In the current thesis, we have defined work to include all types of employment 
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(sheltered work, competitive work and work placement) as this is in keeping with the Nordic 

model. This may however not be the case in other vocational studies, where employment might 

be defined in a different manner. 

5.5.3 Possible confounders 

IQ and education 

Although IQ and education were significantly different in patients and healthy controls, we 

chose not to co-vary for the two measures. In several studies, healthy controls and patients are 

matched on IQ and education, but we argue that matching on these characteristics may lead to 

incorrect conclusions regarding neurocognitive functioning in schizophrenia (Miller and 

Chapman, 2001).  Individuals with schizophrenia are typically intellectually compromised 

(Vaskinn et al., 2014); hence, controlling for IQ may in fact remove a central aspect of the 

disease. The same may be argued for education. Having the illness itself may disrupt educa-

tional achievements and differences between controls and patients may reflect symptom sever-

ity rather than neurocognitive functioning. 

Antipsychotic medication 

The use of antipsychotic medication may affect neurocognitive function in schizophrenia spec-

trum disorders. Although we controlled for medication in terms of use and defined daily dosage 

of the main antipsychotic, we cannot fully disentangle effects of medication from neurocogni-

tive functioning. This is rooted in the numerous different combinations of medicine regimens 

used by the JUMP participants. Data beyond main antipsychotic, such as the use of other anti-

psychotics or anti-depressants were not recorded. Although analyses did not reveal medication 

effects and that little effect has been found on neurocognition (Keefe et al., 2007), we cannot 

fully rule out medication effects in general.  

Gender 

The JUMP sample was skewed on gender distribution, with significantly more men participat-

ing than women. We found some gender differences in the current thesis, particularly in study 

II, in which better workplace performance was associated with female gender. Regarding over-

all neurocognitive performance, we could however not establish gender differences and thus 

we draw the conclusion that gender did not confound results regarding neurocognition or how 

it translates into social and occupational functioning.  



77 

 

5.6 Strenghts and limitations 

Several strengths and limitations have already been discussed in the respective papers included 

in the present thesis but some issues require further discussion.  

With the current studies we have extended the investigation of neurocognition as assessed with 

the MCCB in schizophrenia spectrum disorders. We have examined not only the sensitivity of 

the battery in distinguishing between patients and healthy controls, but the magnitude of im-

pairment in both groups. 

We have further sought to provide support for the occupational validity of the MCCB and 

showed that neurocognition is relevant for real-world functioning in terms of occupational per-

formance. 

Finally, the JUMP study texamined the effects of CR versus CBT augmented supported em-

ployment. That is, two strong interventions were compared as opposed to intervention versus 

treatment as usual as is often the case (Au et al., 2015; Eack et al., 2009). This encompasses 

both a methodological strength and a limitation. We found no between group differences re-

garding long term occupational outcome, indicating that the JUMP package also carries unspe-

cific effects.  

With regard to limitations, particularly in study III, the sample size should be acknowledged. 

More statistical power could have enabled us to detect between group differences between the 

CR and CBT groups. Hence, the lack of significant differences on the majority of MCCB do-

mains may represent type II errors. 

We had no measure of social cognition in the JUMP study. This particular domain has been 

found to be associated with both neurocognition and occupational outcome (Dickinson et al., 

2007a; Vauth et al., 2004) and could potentially have influenced our findings, i.e. have mediated 

the path from neurocognition to functional outcome.  

The lack of a control group in paper III, receiving only vocational rehabilitation without the 

addition of CR or CBT, is also a limitation making it challenging to disentangle specific effec-

tive elements in the JUMP program.  

5.7 Clinical implications 

The clinical implications of the findings in the current thesis are threefold.  
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First, neurocognition as measured with the MCCB, seems to be an important marker of occu-

pational functioning and thus of particular relevance in vocational rehabilitation. Neurocogni-

tive impairments are reflected in several aspects of occupational functioning and should be ad-

dressed. Further, the Norwegian version of the MCCB may be a valuable instrument for both 

clinical and research purposes. Pragmatic considerations must however also be taken: Detailed 

assessments of neurocognitive functioning may be too costly in time and professional expertise 

to be implemented in most psychiatric rehabilitation services. A compromise could perhaps be 

found in a neuropsychological screening procedure or by means of for example the VCRS. 

Second, CR effectively enhances neurocognitive functioning and the effect of CR seems to be 

optimized through adjunctive vocational rehabilitation. CR should thus be made available to 

both persons with long and short duration of illness and tailored to individual needs and goals 

regarding educational and occupational functioning.  

Third, this thesis supports the increasing evidence that people with schizophrenia are able and 

willing to work, even competitively when given the opportunity and adequate support. Tailor-

ing vocational rehabilitation programs to individual needs may help increase employment num-

bers in this group.  
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6. Conclusion and future questions 

This thesis investigated whether neurocognition as measured with the Norwegian version of the 

MCCB was impaired in participants with broad schizophrenia spectrum disorders and whether 

the proposed impairment was reflected in functional outcome measures. JUMP participants 

were significantly impaired on all MCCB domains and impairments were mirrored in lower 

levels of academic functioning as well as poorer social functioning. This not only underlines 

the sensitivity of the MCCB, but the functional relevance of the battery. Measures of occupa-

tional functioning mirrored neurocognitive performance. Particularly attention, working 

memory and processing speed were relevant for work behavior, making them important targets 

for cognitive remediation interventions. 

Cognitive remediation adjunct to vocational rehabilitation is effective in improving neurocog-

nitive functioning as well as help people attain and maintain employment. Future research 

would profit from investigating whether particular subgroups would profit more (or less) from 

cognitive remediation and vocational rehabilitation, that is stratifying on degree of impairment 

may shed further light on this matter. Also, assessing learning potential and motivation as pos-

sible mediators between neurocognition and real-world functioning may be of importance. 

Lastly, additive effects of strategy learning, both in general and task specific should be ad-

dressed as it may enhance gains on neurocognitive performance and in turn, functional out-

come.  

To summarize, our findings indicate that participants with schizophrenia have significant neu-

rocognitive impairments and thus face occupational challenges. Our findings however also of-

fer an optimistic interpretation, as JUMP participants are able to work in spite of these impair-

ments. We also demonstrated the dynamic nature of neurocognition, as dysfunctions may be 

successfully targeted with cognitive remediation strategies.  

“I am working” John Forbes Nash once stated to a Times reporter (Nasar, 1998).  He had re-

turned to mathematics and was happy to do serious work and to make a contribution. Work is 

important and clearly beneficial. It is our hope that these findings may contribute in a small 

manner to a better understanding of neurocognition in schizophrenia, the functional conse-

quences and last but not least to show that, with appropriate mental health policies and the 

opportunity, there can be a full life and productive work after schizophrenia. 
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8. Appendices 

8.1 Appendix 1  

Overview of the JUMP participants in papers I and II, including characteristics of the healthy 

control group in paper 1. 

 Patients 

(N = 131) 

HC 

(N = 137) 

Test Statistics Group com-

pari-son (p) 

Gender, male (%) N = 92 (70.2 %) N = 81 (59.1) χ²  (1, n = 268) = 3.61 ns 

Age, mean (SD) 32.7 (7.9) 33.50 (9.4) t (266) = -0.78 ns 

Hand dominance (R) N = 119 (86.9) N = 120 (88.2) χ² (1, n = 267) = 0.23 ns 

Education, mean (SD) a 11.8 (2.4) 12.8 (2.4) t (266) = -3.48 p = 0.001 

IQ, mean (SD) 102.4 (13.1) 107.6 (12.2) t (263)b = -3.37 p = 0.001 

Units of DDDc main anti-

psychotic,  

mean (SD) 

1.1 (1.0)   

Duration of illness, 

mean years (DOI) (SD) 

6.9 (6.4)   

SCI-PANSS 

Positive, mean (SD) 

Negative, mean (SD) 

General, mean (SD) 

Total, mean (SD) 

 

13.4 (4.57) 

16.3 (5.7) 

29.8 (8.3) 

59.3 (15.4) 

 

Substance use, n (%) 

Alcohol dependence 

Alcohol abuse 

Drug dependence 

Drug abuse 

 

9 (6.9) 

13 (9.9) 

8 (6.1) 

4 (3.1) 

 

Previous employment 

Previously employed 

 

84.7 % 
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8.2 Appendix 2 

Overview of the JUMP participants in paper III, split into intervention groups 

 CBT 

(N = 68) 

CR 

(N = 63) 

Test Statistics Group com-

pari-son (p) 

Diagnosis 

Schizophrenia 

Schizoaffective disorder 

Psychosis NOS 

Delusional disorder 

 

89.6 % 

5.9 % 

1.5 % 

2.9 % 

 

87.2 % 

9.6 % 

1.6 % 

1.6 % 

Χ2 (8, n= 131) = 0.59 ns 

Age, mean (SD) 33.2 (8.2) 32.2 (7.7) t (129) = 0.75 ns 

Gender, male (%) 42 (61.8 %) 50 (79.4 %) Χ2 (1, n= 131) = 4.85 .03 

Education, mean (SD)  12.0 (2.6) 11.6 (2.2) t (129) = 1.05 ns 

IQ, mean (SD)a 102.3 (13.2) 102.4 (13.1) t (129) = -0.05 ns 

Units of DDDb main anti-

psychotic,  

mean (SD) 

1.6 (3.0) 1.4 (1.5) t (129) = 0.41 ns 

Duration of illness, 

mean years (DOI) (SD) 

7.9 (7.0) 5.9 (5.5) t (124) = 1.76 ns 

SCI-PANSS 

Positive, mean (SD) 

Negative, mean (SD) 

General, mean (SD) 

Total, mean (SD) 

 

12.8 (4.6) 

16.7 (5.8) 

29.3 (8.9) 

58.8 (16.5) 

 

14.0 (4.5) 

15.9 (5.6) 

30.2 (7.6) 

59.8 (14.2) 

 

t (127) = -1.5 

t (126) = 0.8 

t (128) = -0.6 

t (125) = -0.4 

 

ns 

ns 

ns 

ns 

Previous competitive em-

ployment (Lifetime) 

Previously employed 

Months part time, mean(SD) 

Months full time, mean (SD) 

Months work placement, 
mean (SD) 

 

 

86.8 % 

18 (39.2) 

48.6 (21) 

5.5 (14.0) 

 

 

82.5 % 

15.4 (31.2) 

38.0 (6) 

4.3 (10.6) 

 

 

Χ2 (1, n=131) = 0.45 

Χ2 (27, n=131) = 23.5 

Χ2 (39, n=131) = 42.9 

Χ2 (15, n=131) = 10.6 

 

 

ns 

ns 

ns 

ns 

MCCB Domain T-scores, 

mean (SD) 

Processing Speed 

Attention 

Working Memory 

Verbal Learning 

Visual Learning 

Problem Solving 

Neurocognitive Composite 
Score 

 

 

36.6 (10.1) 

39.1 (10.6) 

41.2 (9.7) 

38.5 (7.9) 

36.3 (12.1) 

44.5 (10.0) 

39.5 (6.4) 

 

 

35.1 (8.6) 

36.9 (9.2) 

41.6 (9.5) 

41.0 (10.7) 

38.0 (10.4) 

42.3 (9.2) 

39.1 (6.6) 

 

 

t (126) = 0.89 

t (129) = 1.26 

t (128) = -0.24 

t (129) = -1.50 

t (129) = -0.80 

t (129) = 1.21 

t (125) = 0.35 

 

 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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