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Summary 

Objectives:

This thesis explores different symptom profiles found in First Episode Psychosis (FEP)

patients assessed at several points of time over a ten year period. Earlier studies have

focused predominantly on groups of symptoms rather than individual symptoms when 

describing course of illness and outcome, and long-term studies of symptom 

development in epidemiological FEP samples assessed multiples times are lacking. By 

studying individual symptoms longitudinally from the onset of illness we aimed to gain 

more knowledge about symptom development and the relationship between symptoms 

and outcome variables that are known to be affected in psychotic disorders. The aim of 

the study was threefold: 1) to identify a group of patients with delusions only and a group 

with hallucinations only, and examine if the groups differed with regard to 

demographics, clinical variables and outcome measures, and in particular suicidality, 2) 

to assess the prevalence of apathy ten years after the first psychotic episode, and to 

explore the association between apathy and general functioning, and between apathy and 

quality of life, and 3) to identify different flat affect (FA) symptom profiles based on 

longitudinal symptom trajectories and assess the prevalence and correlates of these 

trajectories, to assess predictors of enduring FA, and to explore the longitudinal

relationship between FA and social functioning.

Methods:

Three-hundred-and-one first episode, non organic psychosis patients were included in the 

TIPS Study (Early Treatment and Intervention in Psychosis) and followed over a ten year 

period. Patients were assessed at baseline, three months, and one, two, five and ten year 
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follow-up with an extensive battery of instruments including measures of demographics, 

duration of untreated psychosis (DUP), premorbid function (PAS), diagnosis (SCID), 

symptom measures (PANSS, AES, CDSS), measures of functioning (GAF, SCLFS), 

suicidality and quality of life (L-QoLI). The relationship of the symptoms of interest,

namely hallucinations and delusions (PANSS P1 and P3, respectively), apathy (AES-S-

Apathy and PANSS N2+N4) and flat affect (PANSS N1), to the above measures were 

assessed with t-test, correlation and regression analyses.

Results: 

Sub-groups of patients with hallucinations only and delusions only can be identified in a

five year follow-up study, and the groups differed on multiple variables. Most 

importantly, the hallucination only group scored higher on measures of suicidality, and 

insight might be a possible mediator of suicidality in this group.

Apathy was found to be a common symptom ten years after the first psychotic episode, 

affecting 30 % of the sample. Proxy-measures of apathy indicated that this symptom 

declined in the follow-up period. Clinical apathy was strongly related to poorer

functioning and to poorer subjective quality of life in patients ten years after the first 

psychotic episode. 

Five different FA trajectory groups were identified. FA was more fluctuant than 

expected, and only 5 % of the sample experienced enduring FA. Furthermore, FA was 

related to poorer functional outcome measures, in particular to objective social 

functioning, both premorbidly and throughout the ten year follow-up period.
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Conclusions:

By looking at individual symptoms rather than groups of symptoms it was possible to 

shed light on patients with symptom profiles that previously have received limited 

attention, and to learn more about the long-term development of the individual 

symptoms. Combined, the findings highlight the importance of looking at symptoms 

separately in order to both better understand the longitudinal association between 

symptoms, and to gain knowledge of how individual symptom profiles affect outcome 

measures including suicidality, quality of life, and social functioning.
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1. Introduction

1.1 Psychosis and psychotic disorders

The term “psychosis” was coined in 1841 by the German physician Karl Friedrich 

Canstatt, from the Greek "psyche", meaning mind/soul, and "-osis", meaning abnormal 

condition (Canstatt, 1841). Several definitions of psychosis exists, uniting them is a loss 

of contact with reality and reality distorting phenomena like hallucinations and delusions. 

Broader definitions include disordered thought and emotion that influences functioning.

The term psychosis came to substitute and formalize the older term “insanity”, and 

separated the more serious conditions of the mind from the milder “neurosis”. Another 

German physician, Emil Kraepelin, divided psychosis into manic depressive insanity

(now bipolar disorder, an affective psychosis) and dementia praecox (now schizophrenia,

a non-affective psychosis) (Kraepelin, 1919). In his description of dementia praecox he 

focused not only on hallucinations and delusions, symptoms we now refer to as “positive 

symptoms” of psychotic illness, he also described “...emotional dullness...loss of mastery 

over volition, of endeavor, and of ability for independent action”, similar to apathy or 

amotivation that we now group as a negative symptom of psychotic illness.

Positive psychotic symptoms, like hallucinations and delusions, and also negative 

symptoms, like apathy and flat affect (FA), occur in a variety of neuropsychiatric 

conditions and as a consequence of substance abuse and as side-effects of prescribed 

medication. The focus of this thesis is on patients with non-affective psychotic disorders 

and affective psychotic disorders with mood incongruent psychotic symptoms followed 

from their first psychotic episode. The most studied psychotic illness is schizophrenia.
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1.1.1 Schizophrenia

Schizophrenia is regarded as the most serious of the psychotic disorders. It has a lifetime 

prevalence of about 1 % of the population (Mueser and McGurk, 2004). The onset of 

illness is usually in late adolescence or early adulthood (Jablensky, 1992), and it is more 

common in men than women (Abel et al., 2010).

The Diagnostic Statistical Manual of Mental Disorders’ (DSM-IV) criteria for 

schizophrenia require two of the following characteristic symptoms: 1) delusions, 2) 

hallucinations, 3) disorganized speech, 4) grossly disorganized or catatonic behaviour,

and/or 5) negative symptoms, like apathy or FA. These need to be present for a period of 

one month or longer, as a part of a total illness duration of a minimum of six months, 

which may include a prodromal and a residual phase of illness. Furthermore, disrupted 

occupational or social functioning and/or poor self-care are required to fulfil the 

diagnostic criteria.

The precise aetiology and pathophysiological mechanisms of schizophrenia remains 

uncertain despite more than a century of scientific investigation (Tandon et al., 2008).

Both environmental and genetic factors have been found to contribute to the development 

of the disorder. Studies comparing monozygotic to dizygotic twins estimate the 

heritability of the disorder to be about 80% (Cardno et al., 1999, Sullivan et al., 2003), 

and a number of susceptibility genes have been linked to the disorder (Craddock et al., 

2009, Williams et al., 2011, Ripke et al., 2011, Shayevitz et al., 2012). Environmental 

factors like high paternal age, obstetric complications, cannabis use (Matheson et al., 

2011), urbanicity (Kelly et al., 2010), and migration (Veling and Susser, 2011) also 
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increase susceptibility. However, none of these genetic or environmental factors alone 

have more than a modest contribution to the risk of developing schizophrenia.

1.1.2 Other psychotic disorders

The DSM-IV diagnostic criteria for other non-affective psychotic illnesses are 

similar to that of schizophrenia. The most common psychotic disorders are 

described below.

Schizophreniform disorder includes the same symptom clusters that are required 

for schizophrenia, but the total illness duration is shorter, between 1 and 6 months.

Schizoaffective disorder includes fulfilling the symptom criteria for schizophrenia,

and the presence of affective symptoms for a significant period of the total illness 

duration, but with a minimum two weeks period of having psychotic symptoms in 

the absence of prominent mood symptoms.

In the current study Schizophrenia, schizophreniform disorder and schizoaffective 

disorder are described together as schizophrenia spectrum disorder.

Brief psychotic disorder includes the symptom cluster described in schizophrenia, 

with the total illness duration of more than one day and less than one month.

Delusional disorder is described as non-bizarre delusions of a minimum one

month duration. Other active phase symptoms, like hallucinations or pronounced 

negative symptoms, are not permitted.

Psychosis NOS includes non-organic psychotic syndromes and states that do not 

meet the diagnostic criteria for any specific psychotic disorder, or where 

inadequate or contradictory information makes it impossible to reach a conclusive

diagnosis.



18

Affective psychosis is similar in symptomatology to non-affective psychosis, 

however the clinical symptom picture is weighted towards the affective 

component of the illness and therefore is described in the affective/mood section 

in the DSM-IV. Included in this thesis are affective psychoses with mood 

incongruent psychotic symptoms only.

Major depressive disorder and bipolar disorder with mood incongruent psychotic 

symptoms (MDE) are characterized by primary depressive or manic and 

depressive episodes, with co-occurring hallucinations or delusions whose content 

have no apparent relationship to the affective symptoms.

Major depressive disorder and bipolar disorder with mood congruent psychotic 

symptoms are characterized by primary depressive or manic and depressive 

episodes, with co-occurring hallucinations or delusions whose content is related to 

the affective symptoms.

1.1.3  Symptom components of psychotic disorders

The various symptoms seen in psychotic disorders are commonly grouped together and

described as symptom components of the disorders. Most factor analyses of the main 

symptom rating scales, the Positive and Negative Symptom Scale (PANSS) and Scale for 

the Assessment of negative/positive Symptoms (SANS) / (SAPS), have identified three 

to five separate factors (Kay et al., 1987, Kay and Sevy, 1990, Blanchard and Cohen 

2006, Lehoux et al., 2009). The most consistently reported components are listed below:

Positive symptoms include hallucinations and delusions, and represent the reality 

distortion component of psychotic illness. These symptoms are often the most noticeable 

aspects of the illness. Patients may talk to themselves and express beliefs and ideas that 

are implausible or even incomprehensible.
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Negative symptoms include apathy/amotivation, asociality, anhedonia, alogia and flat 

affect (FA). Patients with these symptoms show decreased initiative, poor self care,

social withdrawal, and/or reduced expressivity.

Symptoms within the positive and negative symptom components are the focus of this 

thesis and are thoroughly described in separate sections (1.2 and 1.3).

Cognitive symptoms include impairment of concentration, attention, memory and 

executive function, as well as social cognition, which is the ability to process and apply 

social information. The cognitive component of rating scales like the PANSS may 

provide a rough clinical estimation of possible cognitive deficits. The component has 

limited psychometric properties, however, and cognitive function is better measured by

neurocognitive test batteries (Nuechterlein and Green, 2006). The decline in cognitive 

function often predates the onset of clinical symptoms (Brewer et al., 2005), and 

generally is found to be stable in the long-term course of illness (Heinrichs et al, 1997,

Hoff et al., 2005, Bonner-Jackson et al., 2010). Attenuated forms of cognitive

impairment are also seen in siblings of patients with schizophrenia (Szoke et al., 2005, 

Snitz et al., 2006). Cognitive impairment may be evident across the range of psychotic 

illnesses (Zanelli et al., 2010), with the highest rate occurring in schizophrenia, where 

pervasive cognitive dysfunction has been reported in more than 50% of patients

(Heinrichs et al, 1997). Impairment in social cognition is well documented in 

schizophrenia spectrum disorders (Kohler et al., 2010), and is also seen in bipolar 

disorder and major depressive disorder (Kohler et al., 2011). 

Affective symptoms range from mania to major depression. Depression is common in 

FEP, affecting approximately 50 % of patients during the first year of illness (Romm et 

al., 2010). Depression in FEP patients are associated with female gender, poorer 
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premorbid function, poorer self-esteem, higher levels of insight into own condition and 

an elevated risk of suicide (Romm et al., 2010, 2011, Melle and Barrett, 2012), as well as

reduced level of social functioning and quality of life (Sim et al., 2004).

Excitative symptoms include agitation, hostility and impulsivity. Baseline excitative

symptoms have been found to predict non-remission at three month follow-up (Simonsen 

et al., 2010), and to contribute significantly in explaining service engagement in patients 

with early phase schizophrenia spectrum diagnosis (Johansen et al., 2011).

None of the symptom components or the symptoms within the components are

pathognomonic for any of the psychotic disorders. Patients with the diagnoses described 

above may experience symptoms from all five symptom groups, though negative and 

cognitive symptoms are more pronounced and/or longer lasting in schizophrenia and 

schizoaffective disorder (Gerebaldo et al., 1995a,b, Hebener and Harrow, 2001, Malla et 

al., 2004, Simonsen et al., 2011).

1.1.4 Why study first episode psychosis patients?

Psychotic disorders develop through phases. The period before the onset of symptoms is 

called the premorbid phase. It is followed by the prodromal phase, when symptoms start 

to develop. When the symptoms have developed over a given threshold, and are 

sustained, it is termed the first psychotic episode. Studies of patients with psychotic 

disorders conducted over the last two decades have focused on patients in the early stage 

of illness. A seminal study by Johnstone and colleagues was the first prospective study to 

report Duration of Untreated Psychosis (DUP) as an important predictor of outcome 

(Johnstone et al., 1986). This finding inspired further research and shifted the focused 
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towards early intervention and detection of psychosis (Falloon, 1992). A main focus of 

the ensuing research has been to examine to what extent identification and treatment can 

modify and improve course and outcome, as well as relieve suffering. A benefit of 

studying First Episode Psychosis (FEP) samples is that by following the course of illness 

from as early as possible the effects of recall bias, chronicity, medication and 

institutionalisation are minimized. Also, by comparing patients at a similar stage of 

illness the heterogeneity in the sample is reduced.  

FEP studies often include a broad spectrum of diagnoses within the psychosis spectrum 

both because of initial diagnostic instability (Baldwin et al., 2005, Haahr et al., 2008), 

and because affective and non-affective psychosis share many characteristics including 

symptomatology. Studying symptoms and symptom components in a broad spectrum of 

psychotic disorders allows for larger samples and may illuminate how core symptoms in 

psychotic disorders are related to each other and how they affect functioning and 

outcome.

1.1.5 Longitudinal studies of psychotic disorders 

Longitudinal studies provide us with important data on illness course and outcome. 

Results from the earliest longitudinal studies of patients with psychotic disorders were 

reviewed in a seminal study by Shepherd and colleagues. These studies reported a 

deteriorating course in 62 % of patients with schizophrenia assessed between1900-1929

(Shepherd et al., 1989). This almost uniformly pessimistic view was nuanced by a later 

study that described schizophrenia as a heterogeneous disorder with eight different 

courses of illness and end states ranging from recovery to severe illness (Bleuler, 1978). 

The clinical data in this study was reassessed using today’s diagnostic criteria (DSM-IV), 
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and it was found that 61 of the original 189 schizophrenia patients were better described 

as having a psychotic disorder other than schizophrenia (Modestin et al., 2003). In a 

study published in 1980, Ciompi and colleagues retrospectively assessed 289 patients 

with schizophrenia for an average of 37 years after their first admission. They reported 

that about three fifths of the patients had a favourable outcome. The results further

challenged the earlier view of schizophrenia as an illness with globally poor prognosis. 

The study had several limitations, however. The median age at onset of illness was high, 

all participants were inpatients at the time of inclusion, and diagnosis was made without 

reference to any international diagnostic classification system. Later studies have 

improved methodology by having a prospective design, using standardized diagnostic 

criteria and using epidemiological and more representative patient samples that are 

followed from earlier in the course of illness. To better compare the results in different 

studies, criteria for remission have been standardized (Andreassen et al., 2005), and now 

include not only the absence of positive symptoms but also a low score, or the absence, 

of significant negative symptoms. Using these criteria the Australian FEP study, EPPIC,

found that 36.8 % of patients were in remission at seven year follow-up. This rate is 

similar to results from shorter duration studies, also applying the Andreassen’s remission 

criteria that were reviewed in the same paper (Henry et al., 2010).

Even if the earlier studies report a better outcome, with a significant proportion of the 

patients reaching recovery, many patients with psychotic disorders still experience a 

chronic course of illness. Poor outcome has been found to be predicted by male gender, 

early onset, insidious onset, long DUP and the severity of negative and cognitive 

symptoms (Ho et al., 1998, Perkins et al., 2005, Milev et al., 2007, White et al., 2009, 

Bertelsen et al., 2009). The Danish FEP study, OPUS, reported that 13 % of their 265 

patient were institutionalised at five year follow-up. They further reported that 18 % of 
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the patients were in recovery. A large proportion of the sample thus experiences a 

relapsing remitting course of illness.

Longitudinal studies from the early eighties onwards widened their scope to focus more 

closely on symptom development. The Chestnut Lodge follow-up study described 

symptom development retrospectively in an inpatient population followed over five years 

after the first admission using the SAPS/SANS (McGlashan, 1984). The natural history 

of schizophrenia was summarized as follows: “In first or early episodes positive 

symptoms are frequent, negative symptoms are infrequent, and both types are unstable 

fluctuating, and usually treatment responsive. In sub-acute/chronic stages of the illness 

negative symptoms increase in prevalence, are at least as common as positive symptoms, 

and fluctuate less. In the latter stages of the illness, negative symptoms are quite stable 

and usually dominate the clinical picture” (McGlashan and Fenton, 1992). Later studies 

of symptom development have strengthened methodology by being prospective and 

following epidemiologic samples from the first psychotic episode. These studies have 

also often included a wider diagnostic group of psychotic disorders. However, the studies 

that focus on symptom development have two main limitations. Firstly, most studies 

focus on symptom components rather than specific symptoms (Eaton et al., 1995, Breier 

et al., 1991, Milev et al., 2005, Siegel et al., 2006, Bertelsen et al., 2009, White et al., 

2009). With regard to positive symptoms this implies that patients with hallucinations 

and delusions are not looked at separately. With regard to negative symptoms this 

method makes data especially difficult to interpret as the negative symptom construct

consists of several symptoms, and different negative symptom assessment scales include 

and emphasize different symptoms. The second main limitation is that most studies that 

do follow individual symptoms (McGlashan et al., 1992, Arnt et al., 1996) report mean 

prevalence of a given symptom at each point of follow-up rather than following 
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individual patients and looking for clusters of patients with similar symptom 

development. A reason why earlier studies have reported on mean values could be a

lingering notion that symptoms in psychotic disorders are stable, especially with regard 

to negative symptoms. As described, the above studies show that schizophrenia and other 

psychotic disorders are mostly relapsing remitting disorders, and that only a minority of 

patients follow a chronic course. Studies that have reported stable mean values for 

symptoms over time in psychotic disorders appear to have overlooked the relapsing and 

remitting nature of the disorders, as patients with fluctuating symptoms may have 

equalled each-other out, giving the appearance of higher symptom stability in the total 

sample. Longitudinal studies of specific positive and negative symptoms where different 

symptom trajectories and profiles are documented may thus further inform this field of 

research.

1.2 Positive symptoms of psychotic disorders

The term positive symptoms describe the reality distortion component of psychotic 

illnesses including hallucinations and delusions. Since the advent of neuroleptic 

treatment this symptom group has been the most extensively studied component of 

psychotic disorders. Positive symptoms are thought to result in part from prefrontal-

limbic dopamine imbalance (Howes and Kapur, 2009, Heinz and Schalgenhauf, 2010),

and dopaminergic models are supported by the effect of antipsychotic medication 

through the blockade of dopamine receptors. These models only partly explain the 

symptoms, and an ongoing work is progressing to map out the role of other 

neurotransmitter systems as well as structural changes to the pathogenesis of positive 

symptoms.
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Hallucinations and delusions are commonly described together. However, it is 

recognized that these symptoms often occur separately, and possibly give a separate 

contribution to outcome measures. A number of studies have recorded the presence of 

both hallucinations and delusions in patient samples over time and related individual 

symptoms to associated symptoms and outcome factors (Fenton and McGlashan, 1991,

1992, Addington et al., 1993, Harrow et al., 2004). A 20 year follow-up study found that 

hallucinations and delusions correlated strongly at two year follow-up (r=.85), but that 

the correlation weakened during the follow-up period (r=.53 at 20 years). Continuous 

delusional activity was present in both patients with schizophrenia and other psychotic 

disorders, including affective psychosis), and persistent delusional activity strongly 

predicted work disability (Harrow and Jobe, 2010). 

1.2.1 Delusions

Delusions are erroneous beliefs that usually involve a misinterpretation of perceptions or 

experiences, and are described in the DSM-IV as “A false belief based on incorrect 

inference about external reality that is firmly sustained despite what almost everyone else 

believes and despite what constitutes the convertible and obvious proof or evidence to the 

contrary. The belief is not ordinarily accepted by the members of the persons culture and 

subculture (e.g. is not an article of the persons faith)” (APA, 2000). The delusionary 

content may include a variety of themes (persecutory, referential, somatic, religious or 

grandiose), and persecutory delusions are the most common. Delusions are suggested to 

arise from anomalies in reasoning processes, and studies have shown that patients with 

delusions show: 1) jumping to conclusion bias, 2) attributional bias, and 3) difficulties 

appreciating other peoples’ perspectives on theory of mind tasks (Langdon et al., 2010).
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1.2.2 Delusions without hallucinations

Clinical studies that recognize a group of patients who experience delusional ideation 

without also suffering from hallucinations, usually focus on delusional disorder (Munro, 

1995, Opjordsmoen, 1988, 1989a). This diagnosis is associated with later onset of illness

and better outcome (Opjordsmoen, 1989b), including less hospitalizations and higher rate 

of employment, compared to a schizophrenia sample (Marneros et al., 2012). Patients 

from other diagnostic categories who experience delusions only have received little 

specific attention.

1.2.3 Hallucinations

A hallucination is a percept-like experience occurring in the absence of an external 

stimulus. The percept-like experience has the full force and impact of a real perception, 

and is unwilled and cannot be readily controlled (Slade, 1976). Unlike illusions, 

hallucinations arise de novo and occur alongside normal perceptions (Jaspers, 1969). 

Hallucinations may arise from a variety of sensory systems, giving rise to auditory, 

visual, somatosensory and olfactory hallucinations. Auditory hallucinations are the 

commonest form, and these may range from elementary noises to fully formed voices. It 

has been suggested that auditory hallucinations arise from a deficit in source monitoring,

whereby inner speech is misidentified as external voices (Firth et al., 1987, Bentall et al., 

1990). Studies using manipulated auditory feedback of patients’ own voices have 

reported that patients with schizophrenia tended to misidentify their own distorted voice

as someone else’s (Cahill, 1996, Johns et al., 2001). Johns and colleagues furthermore 

reported similar, but less marked, misattribution deficits in patients with schizophrenia 

without a history of hallucinations, and that patients with affective psychosis tended to 

report that they were “unsure” about the origin of the voice rather than to misattribute 
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(Johns et al., 2006). Deficit in source monitoring thus seem to be a mechanism shared 

between diagnoses and also in patients with delusions both with and without 

hallucinations.

1.2.4 Hallucinations without delusions

Like delusions, hallucinations can occur mono-symptomatically, without coexisting 

delusions. The number of studies describing patients who experience hallucinations, but 

not delusions is limited, but the symptom-profile has been described in non-clinical 

samples. A study comparing a group of voice-hearers without additional 

psychopathology to a normal (non-voice-hearing) control group, found that the voice-

hearing group had poorer global functioning (Sommer et al., 2010). Another study,

comparing a similar group of voice-hearers to a schizophrenia patient group, found that 

while the form of hallucinations was similar between patient and non-patient groups, 

other differences existed between the groups in terms of hallucinatory content, emotional 

quality and locus of control of the voices, with the non-clinical group experiencing the 

voices as less threatening and more controllable than the patient group (Honig et al., 

1998). Mauri and colleagues have described a patient group where hallucinations, rather 

than delusions, were the dominating symptom (Mauri et al., 2006, 2008). The group was 

labeled “Hallucinatory Disorder” and the patients were found to be older, have higher 

academic achievement, score better on insight measures, and to have higher suicidality 

compared to a schizophrenia patient group.

1.2.5 Positive symptoms and suicidality

Suicide is one of the major contributors to the excess mortality reported in psychotic 

disorders (Pompili et al., 2011). Approximately 2-5% of deaths in FEP patients, as 
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reported in long-term follow-up studies, are a result of suicide (Palmer et al., 2005, Dutta 

et al., 2011). Suicidal acts and suicide are most common in the early stage of illness 

(Nordentoft et al., 2002, Dutta et al., 2010, Bertelsen et al., 2007, Barrett et al., 2010),

and most completed suicides occur in the first decade of illness, and 50 % of these occur 

in the first two years after illness onset (Montross et al., 2005). Several studies have 

related delusions and hallucinations to suicidality. A study investigating the relationship 

between delusions and suicidality found no evidence of a significant correlation between 

delusions at admission, and a history of suicidal ideation or suicide attempts. The study 

reviewed the existing literature, and concluded against delusions as a separate predictor 

of suicidality (Grunebaum et al., 2001). A small number of studies have showed that 

hallucinations is a risk factor for suicidality (Fialko et al., 2006, Kaplan and Harrow,

1996), but a clear association between hallucination and suicidality is not established

(Harkavy –Friedman et al., 2003). The OPUS study found that hallucinations at two year 

follow-up predicted suicidality (plans and attempts) in FEP (Bertlesen et al., 2007). The 

above studies, however, looked at data cross-sectionally and recorded the number of 

patients suffering from any one symptom at a particular time rather than showing 

longitudinal symptom profiles and their separate correlates. Prior to our study patients 

with hallucinations only and delusions only had not been compared on measures of 

suicidality.

1.3 Negative symptoms of psychotic disorders

The negative symptoms construct include apathy/avolition, asociality, anhedonia, 

inattention, alogia and flat affect (FA). The etiology of these symptoms is still poorly 

understood, with findings implying multiple and complex neurophysiological 
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mechanisms underlying symptom expression (Linscott and van Os, 2011, Howes and 

Kapur, 2009). The negative symptom group has been found to be cross-sectionally and 

longitudinally independent from the positive symptom group (Kirkpatrick et al., 2001,

Drake et al., 2003), and factor analytic studies confirm the negative symptom component 

as being separate from the cognitive, affective as well as excitative symptom components

(Kay and Sevy, 1990, Emsley et al., 2003, Blanchard and Cohen, 2006, Foussias and 

Remington, 2010). Negative symptoms are often the first symptoms to develop in 

patients with psychotic illness (Hafner et al., 1999). These symptoms adversely influence

functioning and outcome (Ho et al., 1998, Bowie et al., 2006, White et al., 2009, Ventura 

et al., 2009, Bottlender et al., 2010), and are associated with slower recovery and longer 

periods of hospitalization (Hwu et al., 2002). The symptoms are treatment resistant 

(Kirkpatrick et al., 2006, Makinen et al., 2008), and often persist after positive psychotic 

symptoms have been successfully treated. 

Most long-term follow-up studies of negative symptoms report mean levels cross-

sectionally rather than investigating longitudinal symptom trajectories. Harrow and 

colleagues, however, followed 42 young patients with schizophrenia and schizoaffective 

disorder and found that 19 % had enduring, 41 % episodic, and 40 % no negative 

symptoms over a ten year follow-up period. Enduring symptoms were defined as being 

above threshold level (score of >1 on at least one item of the Pogue-Geile and Harrow’s 

Negative Symptom Scale) at three follow-up assessments (Herbener and Harrow, 2001).

These patients were also compared to a group with affective psychosis and a group with 

non-psychotic depression. Enduring negative symptoms had lower prevalence in non-

schizophrenic illness, but similar level of severity, persistence and relation to symptom 

correlates (medication, positive symptoms and depression) was observed (Herbener and 

Harrow, 2001, 2004). A recent study of FE schizophrenia patients found that 24% of 
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patients had persistent negative symptoms at ten year follow up. This study also reported 

that 41% of their participants had negative symptoms at baseline (Makinen et al., 2010). 

The study did not have more than one point of follow up, however, and neither this nor 

Herbener and Harrow’s study examined individual negative symptoms.

Most studies that report symptom stability over time emphasize the stability of negative 

symptoms over positive symptoms (Pougue-Geile and Harrow, 1985, Fenton and

McGlashan, 1992, Drake et al., 2003, Makinen, 2008). However, some studies indicate a 

more fluid symptom picture also for negative symptoms. Edwards and colleagues 

examined negative symptoms in a FEP sample followed three times over a one year 

period. Persistent negative symptoms was found in 4- 41 % of the sample, depending on 

the criteria used to define enduring symptoms (Edwards et al., 1999).

Negative symptoms are often studied together, with studies reporting negative 

component sum scores rather than scores on individual symptoms (Edwards et al., 1999, 

Hebener and Harrow, 2001, Makinenen al., 2010, Chang et al., 2011). However, the

negative symptom construct represents a heterogeneous symptom group. Different 

symptom scales, like the PANSS, SANS and the Schedule for the Deficit Syndrome 

(SDS) differ on how they define the individual negative symptoms and what negative 

symptoms that are focused on and measured, and no clear consensus exists on how to 

best measure this group of symptoms. Factor analyses of the negative symptom 

component of assessment batteries like the PANSS and the SANS have indicated that 

alogia is better explained as part of the cognitive component, and that the remaining 

negative symptoms should be seen as two separate factors: an experiential factor where 

apathy/amotivation is the main feature, and an expressive factor where FA is the main 

feature (Blanchard and Cohen, 2006, Messinger et al., 2011). The finding has been 
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replicated in factor analyses of two new negative symptom measures, the Clinical 

Assessment Interview for Negative Symptoms (CAINS) and the Brief Negative 

Symptom Scale (BNSS) (Horan et al., 2011, Kirkpatrick et al., 2011).

In 2005 the National Institute for Mental Health (NIMH) organized the Consensus 

Development Conference on Negative Symptoms to further the study of negative 

symptoms. An expert group was assembled with the aim of improving our understanding 

of negative symptoms so as to facilitate treatment development. The group defined the 

key negative symptoms described above and released a consensus statement that 

encouraged the longitudinal study of individual negative symptoms (Kirkpatrick et al., 

2006). Previous literature is lacking in prospective long-tem studies of well described 

epidemiological FEP samples that follow the symptom development of individual 

negative symptoms. Following the incentive from the NIMH consensus statement on

negative symptoms, and the conclusion from factor analytic studies of negative 

symptoms, we chose to focus on the longitudinal symptom development of apathy and 

FA in our patient sample.

1.3.1 Apathy

Apathy is described as a neuropsychiatric symptom associated with dysfunction of the 

prefrontal cortex and its subcortical connections (Marin et al., 1991b, Stuss et al., 2002, 

Tekin et al., 2002).  It is highly prevalent in neuropsychiatric conditions such as 

Alzheimer’s Disease and Parkinson’s Disease, in which it has been associated with 

functional decline (Starkstein et al., 2006), worse course and outcome (Starkstein et al., 

2006, 2009), and poor executive function (McPherson et al. 2002, Pluck et al., 2002, Tsoi 

et al. 2008). 
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Apathy is also well documented in psychotic disorders (Barch, 2008, Foussias and 

Remington, 2010, Messinger et al., 2011), and the terms apathy, avolition and 

amotivation are used interchangeably in the literature (Foussias and Remington, 2010). 

Apathy in psychotic disorders was first described by Kraepelin in 1919. It was later

defined by Marin as “the lack of motivation not attributed to diminished levels of 

consciousness, cognitive impairment or emotional distress” (Marin, 1991a). This 

definition forms the basis for the commonly used assessment tool Apathy Evaluation 

Scale (AES) (Marin et al., 1991b). Studies of apathy in both neuropsychiatric and 

psychotic disorders have found apathy to be a primary symptom, with only a small 

percent of the variance in the apathy score being explained by depression, side-effects of 

medication or psychotic withdrawal (Faerden et al., 2009a, Kiang et al., 2003).

Studies of apathy in psychotic disorders have found an association between apathy and 

longer DUP (Malla et al., 2002), poorer general functioning (Kiang et al., 2003, Foussias 

et al., 2009, 2011), aberrant executive function (Roth et al., 2004), and reduced prefrontal 

cortical volume (Roth et al., 2004). The generalizability of these findings is limited by 

cross-sectional designs, small sample sizes, and inclusion of patients with long illness 

durations. 

Faerden and colleagues used the clinician version of the AES (AES-C) to examine apathy 

in FEP. They investigated 103 patients at baseline and 84 patients at one year follow-up,

and found that 51 % of patients at baseline, and 40 % at one year follow-up, were 

clinically apathetic (AES-C score > 27). They also found that apathy at one year follow-

up was predicted by male gender, long DUP, a diagnosis within the schizophrenia 

spectrum, and baseline apathy. They further provided evidence for the association 

between apathy and poorer functioning, as apathy was found to be significantly and 
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independently related to functioning at both baseline and follow-up (Faerden et al., 

2009b, 2010).

1.3.2 Apathy and subjective quality of life

Quality of life (QoL) is an important outcome variable in psychotic disorders. Studies 

often differentiate objective from subjective QoL. Objective QoL refers to role 

fulfillment, financial situation, social functioning and daily activities, whereas subjective 

QoL focuses on patients’ self-reported satisfaction with life and over-all sense of 

wellbeing. Subjective QoL has been reported to be lower in patients with psychotic 

disorders (Malla and Payne, 2005), and also lower in patients with first episode 

schizophrenia and schizoaffective disorder compared to a chronic patient sample (Priebe 

et al., 2000). Studies of FEP patients have found that lower subjective QoL is associated 

with depression (Malla and Payne, 2005, Renwick et al., 2011), longer DUP, and

younger age at onset (Malla and Payne, 2004). While Gorna and colleagues reported a 

significant association between subjective QoL and both positive and negative symptoms 

in first episode schizophrenia (Gorna et al., 2008), Melle and colleagues failed to find 

such relationships in the two year follow-up study of the TIPS sample using the three

factor model of PANSS to measure symptom components (Melle et al., 2010).

The association between apathy and patient rated, subjective QoL is contested. In 

Alzheimer’s disease patient’s careers, but not patients themselves, rated quality of life as 

poorer in those with high apathy levels (Karttunen et al., 2010). In Parkinson’ disease 

patient’s own rating of QoL has been associated with higher apathy scores (Barone et al., 

2009; Benito-León et al., 2011). In psychotic disorders apathy has been viewed as an 

ego-syntonic symptom in patients indifferent to their own state and surroundings 

(Bleuler, 1950). A further study found apathy to be the negative symptom causing the 
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most distress (Selten et al., 2000). In our study we sought to further explore the 

relationship between apathy and subjective quality of life.

1.3.3 Flat affect

Flat affect is described as unchanging facial expression, paucity of gestures, and affective 

non-responsiveness (Kay et al., 1987). A study comparing patients with schizophrenia 

and with depression to healthy controls found that the patient groups had similar deficits 

in spontaneous and posed emotional expressiveness, smiling and co-verbal gestures

(Tremeau et al., 2005). FA is also documented in neuropsychiatric disorders like 

Parkinson’s Disease and right hemisphere brain damage (Borod et al., 1989). In patients 

with schizophrenia FA has been reported to be present at the onset of illness (Shtasel et 

al., 1992), and associated with earlier onset, poorer premorbid adjustment and poorer

verbal memory (Gur et al., 2006). Malla and colleagues found that FA was predicted by

male gender, younger age of onset, a diagnosis of schizophrenia and length of prodromal 

period in an FEP population. The same mean level of FA was reported for patients with 

schizophrenia compared to a broad spectrum of other psychotic disorders (Malla et al.,

2002). At one year follow-up Malla and colleagues found that FA was an indicator of 

poor response to treatment, and a predictor of the development of persistent negative 

symptoms (Malla et al., 2004). These findings have been replicated in a recent one year 

follow-up study (Gladerisi et al., 2012) that additionally found FA to be the most 

persistant negative symptom. Kelley and colleagues investigated FA, avolition, alogia 

and anhedonia separately using the SANS at baseline and four points of follow-up over 

one year in both a chronic and a first episode schizophrenia sample (Kelley et al., 2008). 

The study concluded that levels of FA were largely stable over one year, in contrast with 

the other negative symptoms that followed a more fluctuating course. 
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Laboratory studies of patients with schizophrenia have reported reduced facial 

expressions during social interaction (Krause et al., 1989), and watching emotional films 

(Berenbaum and Oltmanns, 1992) and cartoons (Dworkin, 1992). FA, the deficit in 

expression of emotion, has been shown to be a separate factor to anhedonia, the deficit in 

experiencing pleasure (Foussias and Remington, 2010). Kring and colleagues found that 

when watching both positive and negative emotional films, patients with schizophrenia

were less facially expressive than normal subjects, yet they reported experiencing as 

much, or more, emotion than did the normal controls (Kring et al., 1993). FA may thus 

be a failure to express emotional states rather than a genuine lack of emotionality. Other 

studies contest these findings and describe FA as incorporating both an affective and a 

neuromotor deficit (Dworkin et al., 1996).

1.3.4 Flat affect and social functioning

Deficits in social functioning are common in psychotic disorders and have been found to 

precede the first psychotic episode (Hafner et al., 1995, Woods et al., 2009). In the Israeli 

draft board study of patients who later developed schizophrenia, asymptomatic future 

patients were found to have poorer social functioning at the age of 16 (Reichenberg et al., 

2002). 

Studies of negative symptoms have found a significant association between this symptom 

group and reduced social functioning over time (Ho et al., 1998, Shatsel et al., 1992, 

Lysaker and Davis 2004). The lack of observable expressive behavior seen in patients 

with FA is likely to have detrimental interpersonal consequences. A study found that 

healthy individuals were less expressive when they interacted with a patient with 

schizophrenia than with healthy subjects (Krause et al., 1992). A one year follow-up

study of patients with schizophrenia found that patients with FA had poorer social 
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outcome compared to patients without FA (Gur et al., 2006).  The relationship between 

FA and social functioning beyond one year had not been described prior to our study. 

1.4 Diagnostic categories versus dimensions

How to best describe psychiatric illness has been an ongoing debate since the first 

diagnostic systems were constructed. The two main classification systems, the 

International Classification of Diseases (ICD) and the DSM divide non organic psychosis 

into affective/mood disorders and non-affective/schizophrenia disorders. Schizoaffective 

disorder, where both schizophrenia- type symptoms and affective symptoms are equally 

pronounced, is categorized under the schizophrenia spectrum disorders. The division into 

affective and non-affective psychosis may not, however, reflect the difference in 

aetiology, disease processes and prognosis that we assume when we describe two 

conditions as separate entities. Non-affective psychotic disorders, affective psychotic 

disorders and purely affective disorders share many of the same risk factors and 

symptomatology. Studies show that schizophrenia and bipolar illness have similar 

heritability rates (Chicon et al., 2009), and share affected neurotransmitter systems 

(dopamine, serotonin, Gamma-aminobutyric acid, and glutamate) (Freedman et al., 2003, 

Ackenheil et al., 2001, Cherlyn et al., 2010), as well as symptom response to the same 

psychoactive medication (Citrome et al., 2005). In the last two decades new tools have 

been developed to study neurobiological vulnerability markers, or endophenotypes, that 

bridge genotype and clinical phenotype. These tools have revealed that affective and non 

affective psychotic disorders share many of the same biological correlates. Studies using 

MRI imaging have found similar type, but quantitatively different, structural brain 
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changes in schizophrenia and bipolar disorder (Strakowski et al., 2005, Strasser et al., 

2005, Morgan et al., 2007). Similarly, recent cross diagnostic studies have found little or 

no difference between psychotic disorders on neurocognitive functioning (Simonsen et 

al. 2011, Lewandowski, 2011). The conditions furthermore share several susceptibility 

genes (Craddock et al., 2009, Williams et al., 2011, Skal et al., 2011).

Studies of symptomatology in healthy populations have shown attenuated positive and 

negative symptoms in non-clinical populations (Van Os et al., 2009). The same 

symptoms have also been found in neuropsychiatric conditions like Parkinson’s disease 

and Alzheimer’s disease (Barone et al, 2009, Kartuunen et al., 2010). These findings, 

together with the data that describes the similarities between affective and non affective 

psychosis, suggest that psychotic symptoms are experienced on a continuum, stretching 

from the well, non clinical population to the severely ill, and over several diagnostic 

categories. The “psychosis-proneness-persistence-impairment model” of psychotic 

disorder details this psychosis continuum (Van Os et al., 2009), and describes how the 

usually transitory psychotic experiences can become more persistent psychotic 

experiences with a need for clinical care due to environmental and psychological risk 

factors such as psychological trauma, cannabis and urbanicity.

These findings seems to imply that the disease processes we describe as schizophrenia,

schizoaffective disorder and bipolar disorder could be better described dimensionally, as 

syndromes with shared symptom components, and that the disorders differ from each

other quantitatively rather than qualitatively. Longitudinal studies of patients from 

different diagnostic categories, but with overlapping phenotype and genotype, may 

further illuminate the pathogenesis of symptoms and syndromes in psychotic illness, and 

help us learn more about these symptoms and how they are related to each other. 

Following patients with similar symptoms profiles over time give us the possibility of 
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uncovering relationships between these symptom profiles and functional and outcome 

variables.
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2. Aims

This thesis aims to explore individual positive and negative symptoms in a large, 

epidemiologic sample of FEP patients. By studying single symptoms longitudinally and 

identifying distinct longitudinal symptom profiles, we aimed to increase our 

understanding of how these symptoms develop over time, their relation to other 

symptoms, and to outcome variables known to be affected in psychotic disorders. The

thesis focuses on a broad group of FEP patients with shared symptomatology, followed

for ten years from the onset of illness, with up to six assessments.

In paper I the main aim was to examine if it was possible to identify subgroups of 

patients who, during a five year follow-up period, had suffered either from hallucinations

only or delusions only, and to examine if these groups differed on baseline variables 

(demographic characteristics, DUP, premorbid functioning) and clinical measures,

including insight. Furthermore, we wanted to explore if hallucinations, to a greater extent

than delusions, were related to suicidality and completed suicides.

In paper II the main aim was to assess the prevalence of self-reported apathy at ten years 

follow-up, and to explore symptom development through a longitudinal clinician rated 

proxy-measures of apathy (PANSS N2+N4). Furthermore, we wanted to investigate if

apathy had a significant independent contribution to global functioning and to subjective 

quality of life scores ten years after the first psychotic episode.

In paper III the main aim was to identify groups of patients with different flat affect (FA) 

trajectories and to examine the prevalence and stability of FA over a ten year period. We 

also wanted to examine if the FA trajectory groups differed in outcome measure at ten

years follow-up, and in social functioning over the ten year follow-up period.
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3. Method

3.1 Design

The TIPS (Early Treatment and Intervention in Psychosis) project is a large, longitudinal 

study of an epidemiologic sample of FEP patients. The study protocol was planned and 

initiated from 1995 by the study research committee; Thomas McGlashan (Chair), Ulrik 

Haahr, Jan Olav Johannessen, T.K. Larsen, Ingrid Melle, Stein Opjordsmoen, Bjørn R.

Rund, Erik Simonsen, Per Vaglum, and Svein Friis. The study was designed to identify 

and follow consecutively admitted FEP patients from four Scandinavian health care 

sectors (North and South sector, Rogaland County, Norway, Ullevaal Sector, Oslo, 

Norway, and Fjorden mid-sector, Roskilde, Denmark). Patients received publicly funded, 

catchment based, specialist psychiatric care. Patients were included between 1997-2000,

after equivalent treatment programs for FEP patients had been established in the health 

care sectors involved. The TIPS project is an early intervention in psychosis study. The 

primary aim of the original study was to answer the following research questions: 

Is it possible to reduce the duration of untreated psychosis (DUP) through an 

early detection program?

Would a reduction in DUP be followed by a difference in the course of illness, 

and can this difference be explained by the reduction of DUP?

In order to answer these questions patients from the two healthcare sectors in Rogaland 

County (ED group) were exposed to an early detection and compared to patients from the 

Oslo and Roskilde healthcare sector (no-ED group) who engaged with the services as 

previously done. The early detection program consisted of public information campaigns, 

education of teachers, social workers and GPs, a telephone “hotline” and an offer of 
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assessment within 24 hours of service contact. The early detection campaign successfully 

reduced DUP (Melle et al., 2004), answering the first main research question of the 

study. Patients in the ED and the no-ED regions were compared with regard to clinical 

severity, function, suicidality and other outcome measures. At baseline, ED patients were 

found to have lower symptom load (positive, negative and general symptoms), better 

social functioning, and lower suicidality (Melle et al., 2004, 2005, 2006), answering the 

second main research question. For the ED / no-ED comparison part of the study the 

design was quasi-experimental parallel control.

The study described in this thesis did not distinguish between the ED and no-ED patients, 

but followed the whole patient sample. The design of the described studies is hence 

prospective and longitudinal.

The overall study design, samples, assessment instruments, and results of previous 

assessments are carefully detailed in several reports (Larsen et al., 2001, Melle et al., 

2004). 

3.2 Procedure

3.2.1 Inclusion and treatment                                                                                         

Patients were recruited to the study as they presented to the services. As described above,

this process was different in the ED region compared to the no-ED, however once 

recruited to the study the same inclusion criteria and assessment protocol applied. 

Patients in the four healthcare sectors were offered the same basic treatment after 

inclusion to the project:
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1. Defined treatment algorithms for antipsychotic medication (low dose second-

generation antipsychotic medication). 

2. Individual psychosocial treatment (a trained therapist offering weekly sessions).

3. Psycho-educational family work (multifamily groups).

We chose to define inclusion/start of project as the start of first adequate treatment. 

Adequate treatment was defined as the start of structured treatment with antipsychotic 

medication, or the start of hospitalization in highly staffed psychiatric wards organized to 

manage disturbing psychotic symptoms.

3.2.2 Follow-up assessments 

Following the initial inclusion in the study and baseline assessment, patients were 

reassessed at three months, and one, two, five and ten years. 

3.3 Participants

3.3.1 Participants at baseline

Inclusion and exclusion criteria for the TIPS study are listed below:

1) A first episode psychosis (

items P1, 3, 5 or 6 or on general subscale G

2) Meeting the DSM-IV criteria for schizophrenia, schizophreniform disorder, 

schizoaffective disorder, brief psychotic episode, delusional disorder, affective 

psychosis with mood-incongruent psychotic features or psychotic disorder not 

otherwise specified.

3) Age 18–65 years (15-65 in Rogaland).

4) IQ >70.
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5) Living in the catchment area of one of the four healthcare sectors.

6) Understanding/speaking a Scandinavian language.

7) Ability to give written, informed consent.

The exclusion criteria were:

1) Having received adequate prior antipsychotic treatment (antipsychotic medication 

> 3.5 haloperidol equivalents for >12 weeks or until psychotic symptoms 

remission) and an organic- or substance-induced psychosis. 

2) Having a neurological or endocrine disorder related to psychosis.

Both inpatients and outpatients were included in the study. Altogether 301 patients were 

included from 1997 through 2000. 

3.3.2 Participants in the papers included in this thesis

The three papers included in this thesis all use patients drawn from the TIPS sample 

described above. The different studies, however, focused on different subgroups of 

patients and followed them for different lengths of time.

The table below describes the number of patients and length of follow-up in the three 

studies.

Paper I Paper II Paper III

Length of follow-up 5 yrs. 10 yrs. 10 yrs.

Number of participants 301 178 184

Use of data All points of measure 
(baseline -5 yrs.)

Baseline + 10 yrs.
(N2 and N4 used at all 
points of measure)

All points of measure 
(baseline -10 yrs)
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3.3.3 Drop out analyses at ten years

Included Not included

Total N, % Total N, %

Gender (males) 186 104 (56) 115 72 (63)

Marital status 186 113

Single 131 (73) 34 (61)

Living together/married 31 (17) 13 (23)

Ethnicity Scandinavian 186 178 (96) 115 102 (89)

Diagnosis Core schizophrenia at baseline 186 116 (62) 115 72 (63)

Abuse Alcohol 186 23 (12) 115 26 (21)

Drugs 186 41 (22) 115 29 (25)

N Median(min-max) N Median (min-max)

Age 186 25 (15-61) 115 24 (15-63)

Years of education 175 12 (7-22) 110 11 (8-20)

Premorbid Adjustment Scale

Social level childhood 183 0.5 (0-5) 110 1 (0-5)

Academic level childhood 183 1.5 (0-6) 110 1.75 (0-5)

Social level last score 183 1.5 (0-6) 110 2.0 (0-6)

Academic level last score 183 2.0 (0-6) 110 2.5 (0-6)

Duration of untreated psychosis in weeks ) 186 6 (0-520) 115 17 (0-1196)

Baseline psychopathology (median, min-max)

PANSS positive component 186 15 (5-28) 114 15 (8-26)

PANSS negative component 186 18 (10-50) 112 19 (10-64)

PANSS cognitive component 186 7 (3-17) 111 7 (3-20)

PANSS depressive component 186 12 (5-23) 112 13 (5-24)

PANSS excitative component 186 8 (5-31) 112 9 (5-27)

GAF-f 186 30 (10-70) 113 30 (14-63)

Level of functioning (Strauss-Carpenter scale)

Working last year 169 2 (0-4) 103 1 (0-4)

Meeting friends last year 180 3 (0-4) 111 3 (0-4)
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The above drop out analyses show few significant differences between the participant at 

baseline and the remaining participants at ten years follow-up. The non-participant group 

had a significantly higher percentage of non-Scandinavian patients (p=0.020), higher rate 

of alcohol abuse (p=0.05), shorter education (p=0.035), a longer DUP (p=0.002) and 

lower rate of employment in the year before inclusion (p=0.006).The analyses were

repeated comparing only the patients included in paper II (N=178) and in paper III 

(N=184) without finding additional differences between participants at ten years and 

baseline participants. These analyses included baseline levels of proxy measures of 

apathy (PANSS N2 and N4) and of FA (PANSS N1).

3.4 Measurements

3.4.1 Main assessment instruments

Measures conducted at baseline only: Duration of untreated psychosis (DUP) was 

measured as the time in weeks from the first positive psychotic symptoms (PANSS score 

of four or more on Positive scale items one, three, five or six or General scale item nine) 

to the start of the first adequate treatment of psychosis (i.e., admission to the study).  

Premorbid functioning was measured by the Premorbid Assessment of Functioning Scale 

(PAS). A previous analysis identified two premorbid dimensions: social consisting of 

PAS items social isolation and peer relationships and academic which comprised school 

performance and school adaptation (Larsen et al., 2004). 

Diagnostic assessment: The structured clinical interview for the DSM-IV (SCID) was 

used for diagnostic purposes (Spitzer et al., 1992).  

Symptoms: Symptom levels were measured by the Positive and Negative Syndrome 

Scale (PANSS) (Kay et al., 1987), and symptom domains were represented by the 

corresponding PANSS components (positive, negative, excitative, cognitive and 
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depressive) (Kay and Sevy, 1990, Bentsen et al., 1996). Individual items were used to 

follow specific symptoms (see table below).

Depression was assessed by the Calgary Depression Scale for Schizophrenia (CDSS) 

(Addington et al., 1992). Apathy was measured with the self report version of the Apathy 

Evaluation Scale (AES-S) (see further details, 3.4.4).

Function and quality of life: Global functioning was measured by the Global

Assessment of Functioning Scale (GAF) (Endicott et al., 1976), and split into symptom

[GAFs] and function scores [GAFf] to improve psychometric properties (Pedersen et al., 

2007).

Employment and ability to live independently was measured with the Strauss Carpenter 

Level of Functioning Scale (SCLFS) (Strauss and Carpenter, 1974).

Objective social functioning was measured using Lehman’s Quality of Life Interview (L-

QoLI) items, brief version (Lehman et al., 1988). It consists of three items: 1. How often 

do you visit friends? 2. How often do you telephone someone who does not live with 

you? 3. How often do you do something with a friend that you have planned ahead of 

time? 

Quality of life was measured by Lehman’s Quality of Life Interview (L-QoLI), brief 

version (Lehman et al., 1988). The item “Satisfaction with life in general” was used.

Medication: Antipsychotic medication, Defined Daily Dose (DDD), was measured using 

the World Health Organization Collaborating Center for Drugs statistics methodology 

(WHO Collaborating Center for Drug Statistics Methodology, 2008).  

Substance abuse: Drug and alcohol abuse were assessed with AUDIT (Alcohol Use 

Disorders Identification Test) (Saunders et al., 1993) and DUDIT (Drug Use Disorders 

Identification Test) (Berman et al., 2005).  
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Suicidality: Suicidality was assessed by asking the patients at the baseline diagnostic 

interview whether they had experienced any suicidal thoughts, plans or attempts in the 

preceding month (suicidality at baseline), or whether they had experienced any suicidal 

thoughts, plans or attempts earlier in their lifetime (suicidality before baseline). The 

questions were repeated in the follow up interviews and suicidal thoughts, plans and 

attempts since last follow up were recorded. Completed suicides were recorded at follow-

up assessments.

Symptom remission: Symptom remission at five year follow-up was defined as a period 

of at least one week without positive psychotic symptoms corresponding to a PANSS 

score >3 on positive subscale items 1, 3, 5 and 6 and on general subscale 9. Time to 

remission was defined as the time from when adequate treatment was initiated to 

remission of symptoms as described above.

Symptom remission criteria were changed at the ten year follow up to comply with the 

international standardized criteria (Andreasen et al., 2005), and included PANSS scores 

of 3 or less on items P1. Delusions, G9. Unusual thoughts, P3. Hallucinatory behaviour,

P2. Conceptual disorganization, G5. Mannerism/posturing, N1. Blunted affect, N4. 

Passive/apathetic social withdrawal and N6. Lack of spontaneity and flow of 

conversation for at least six months. Recovery was also reported at ten years follow up 

and was operationalized as a combination of symptom remission and three functional 

dimensions based on the SCLFS: Day-to-day living (independent living), Role 

functioning (work, academic, or full-time home-making) and Social Interaction. A score 

of 0 indicated very poor functioning, and a score of 4 indicated good functioning. 

Patients in recovery had, during the previous 12 months, fulfilled the symptom remission 

criteria above and scored four on all three functional dimensions.
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Most of the above test-battery was used at baseline and repeated at one, two, five and ten 

years. DUP and PAS were only assessed at baseline, at three months only PANSS and 

GAF were used, and at ten years AES and CDSS were added to the test battery.

Information was collected by interviewing patients, and gathering information from 

family, school and social workers when available. Information was cross checked with 

the medical charts.

Table 1. Instruments specific to individual studies

Paper I Paper II Paper III

PANSS items P1 (delusion) and P3 
(hallucination)

AES-S-Apathy (Clinical apathy) PANSS item N1 (flat affect)

PANSS items G12 (insight) PANSS item N2 (emotional withdrawal)
and N4 (Passive/apathetic social 
withdrawal) =proxy measures of apathy)

Objective social functioning (L-QoLI)

Suicidality (thoughts, plans or 
attempts)

Subjective quality of life (L-QoLI) Symptom remission

Time to remission Calgary Depression Scale for 
Schizophrenia (CDSS)

Recovery

Alcohol and substance abuse (AUDIT 
and DUDIT)

3.4.2 Reliability testing of the main instruments

Assessments at ten years were conducted by one psychiatrist, one clinical psychologist, 

and one psychiatric resident. The raters were trained in using the study instruments by 

rating previously prepared case notes and audiotapes/videotapes before entering the 

study. Good reliability for major variables (GAF, DUP and diagnosis) has been 

documented for earlier raters (Friis et al., 2003). During the early phase of the ten year 

data collection the site coordinators videotaped two PANSS interviews that were rated by 

all three site coordinators. The Intraclass Correlation Coefficients (ICC) two way mixed 



50

model was used, as the three raters made all the evaluations. We used the absolute 

agreement option, as this is sensitive to systematic differences between raters. For the 

five PANSS components the ICC ranged from 0.61 to 0.82 with a median of 0.67.

Twenty eight patients gave informed consent for video-recording of PANSS interviews 

for reliability testing. Based on the interviews the GAFs/GAFf measure was also tested. 

The videotaped patients were not significantly different to those who were not 

videotaped on any of the PANSS subscales, or on GAFs/GAFf. Two tapes could not be 

rated due to technical problems. The remaining 26 interviews were rated by an 

experienced psychologist who was not involved in the project and was blind to all 

ratings. The ICC two way mixed model was used, with the consistency option as 

consistency between the site scores and the independent rate’s scores was the point of 

interest. For the five PANSS components the ICCs ranged from 0.61 to 0.82 with a 

median of 0.67. See table below for further details.

Variable ICC 95% CI
PANSS total sum 0.90 0.80 - 0.96
Positive component 0.87 0.72 - 0.94
Negative component 0.81 0.61 - 0.91
Cognitive component 0.82 0.63 - 0.91
Depressive component 0.74 0.50 - 0.88
Excitative component 0.66 0.37 - 0.83
GAF symptoms 0.83 0.65 - 0.92
GAF function 0.88 3.3 - 0.94

3.4.3 Assessment of hallucinations and delusions

In paper I PANSS items P1, delusions, and P3, hallucinations, were used to identify the 

two mono-symptomatic groups. Having hallucinations or delusions was defined as a 

score of  .

The hallucinations only group (H): This group experienced hallucinations (rated as 

ore P1, 
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Patients who were found to experience delusions (PANSS score P1, 

from the group.

The delusions only group (D): This group experienced delusions (rated as PANSS score 

ucinations (PANSS score P3

3). Patients who were found to experience hallucinations (PANSS score P3, 

e

removed from the group.

3.4.4 Assessment of apathy

In paper II apathy was assessed using the abridged self-report Apathy Evaluation Scale 

(AES-S-Apathy). The Apathy Evaluation Scales has three versions; a clinician rated 

(AES-C), an informant rated (AES-I) and a self-rated (AES-S) version. The scales have 

been translated to Norwegian (Andersson et al., 1999). In this thesis we used an abridged 

version of the AES-S, the AES-S-Apathy. This version has been found to have better 

psychometric properties compared to the 18 item non-abridged version (Faerden et al., 

2008). It consists of 12 questions that are answered on a Likert scale ranging from 1 to 4 

(1=not at all, 4=very much). Patients with scores of 27 or above were considered to be

clinically apathic. This score was two standard deviations (2SD=8.6) above the mean 

sum scores (mean=18.0+/-4.3) of a healthy control group in a study of the AES 

assessment tool in a FEP sample (Faerden et al., 2008). Examples of items in the AES 

are “Getting things done is important to me”, “I spend time doing things that interest 

me”, and “Someone has to tell me what to do each day”. The clinician version of this 

instrument (AES-C-Apathy) has been found to assess apathy in a FEP sample with 
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reliability (Faerden et al., 2008). Good internal consistency was found for AES-S-Apathy 

in the present study (Cronb =.89).

3.4.5 Assessment of flat affect

In paper III the PANSS negative component item N1 was used to assess and follow the 

development of FA. Only patients who participated at the ten year follow-up were 

described in this paper (N=186). Two patients were excluded as they lacked more than 

two assessments. For patients who lacked two or less scores a mean score was calculated. 

This score was calculated from the score immediately preceding and following the 

missing score of the patient concerned. We used a PANSS score of 3 as threshold for 

clinically significant FA. A score of 3 is described as changes in facial expression and 

communicative gestures that seems to be stilted, forced artificial or lacking in modulation 

(Kay et al., 1987).  Patients were grouped according to FA symptom trajectory:

1. Never-present (it

3. Deteriorating (starts 2, ends 3).

4. Fluctuating ( 2 fluctuations across threshold for FA).

5. E

Reliability testing of the single item flat affect measure (PANSS item N1) at the ten year 

follow-up came out favorably (ICC= .76.).
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3.5 Statistics

The analysis was performed with the SPSS Statistical Program (version 16: SPSS Inc., 

Chicago, IL, USA). Analyses were performed with a significance level of <0.05 and a 

confidence level of 95%. Mean and standard deviations are reported for continuous 

variables and percentages for categorical variables. DUP had a markedly left skewed 

distribution and was transformed to its natural logarithm (lnDUP + 1) which is normally 

distributed, before t-test was performed.

The symptom profile groups in the three papers were compared using conventional 

descriptive methods and t-tests. For non-parametric data, and data of skewed distribution,

Chi-Square and Mann-Whitney tests were performed. In situations where one or more 

expected cell frequencies were below 5, Fisher's exact test was used. When comparing 

more than two groups one way ANOVA was used for parametric data (including the 

Tukey post hoc test). For non-parametric and unevenly distributed data the Kruskal-

Wallis test was used.  

In paper II correlations between baseline variables, clinical and functional characteristics 

and AES-S-Apathy, GAF-F, and s-QoL were calculated as Pearson’s product moment 

coefficients. A general linear model with repeated measurement was used to test the 

longitudinal development of the proxy score for apathy (mean score of PANSS items N2 

and N4).  

To examine whether apathy explained an independent amount of the variance in 

functioning and subjective quality of life adjusting for other important variables, a 

blockwise multiple hierarchical regression analysis was performed. Baseline variables 

were entered into the first and second blocks, AUDIT/DUDIT in the third, PANSS 

positive, cognitive and excitative components in the fourth (PANSS negative component 



54

was excluded to avoid problems with colinearity), and CDSS in the fifth block. In the 

sixth block, AES-S-Apathy was entered. By entering apathy last, we could examine if 

apathy explained an additional amount of the variance in functioning and quality of life 

even when controlling for other important variables. 

In paper III binary logistic regression was performed to assess possible baseline 

predictors of enduring flat FA. The model contained three independent variables: 1. 

PANSS baseline positive, depressive, cognitive and excitative components, 2. Baseline 

GAF-F, 3. PAS last social function. The variables were chosen as the FA groups showed 

statistically significant differences on these measures at baseline. Independent sample t-

test was used to compare the enduring group to the other groups on objective social 

functioning from baseline to the ten year follow-up.

3.6 Ethics

The TIPS study was approved by the Regional Committee for Medical Research Ethics 

Health Region II (# S-95189), the Regional Committee for Medical Research Ethics 

Health Region East (# 1.2007.2177) and the Data Inspectorate (Licence # 96/3017-2 and 

# 2003/2052). Biological data collection approved by Norwegian Directory of Health 

(#200403453 and the Regional Committee for Medical Research Ethics Health Region

East (# 493-03-01179).  The Regional Committee for Science Ethics region Sjælland,

Denmark (#1-01-83-0002-07).

Written informed consent was obtained from all participants included in the study. Only 

patients that could understand the study protocol and were able to give informed consent 

were included in the study. Participants were informed of their right to withdraw from the 

study at any time during baseline assessment and throughout the follow-up period. 
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Written informed consent was renewed at five year follow-up. Only patients who had 

agreed to participate in the ten year follow-up were contacted directly. Patients who had 

not participated at the previous follow-up interview but had given earlier consent were 

contacted through mail. The remaining patients (refuser group) were not contacted for 

follow-up interview.

Results from the TIPS study was made available to patients and the public through a 

website run from the Rogaland site; www.tips-info.com. The website includes links to 

articles printed in national and international journals.
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4. Results and summary of papers

4.1 Paper I

Objective: Hallucinations and delusions are often described together, but are known to 

occur separately, and may have different relations to outcome variables. The aim of this 

study was twofold: 1) to identify subgroups of patients characterized by having 

hallucinations only or delusions only during a five year follow-up period, and 2) to 

examine if these groups differed with regard to demographic characteristics, clinical 

characteristics and outcome factors, including suicidality. 

Methods: From the 301 FEP patients included at baseline, individuals with delusions 

only (D) and hallucinations only (H) were identified based on PANSS items P1 

(delusions) and P3 (hallucinations) scores at baseline and through four follow-up

interviews over five years. The subgroups were compared with regards to demographic 

data, diagnosis, premorbid functioning (PAS), duration of untreated psychosis (DUP), 

time to remission (TTR), clinical variables (PANSS components, PANSS G12 insight) , 

global functioning (GAF), suicidality (thoughts, plans and attempts) and completed 

suicides.

Results: Two mono-symptomatic groups of patients were identified, the H (n=16) and 

the D (n=106) group. 179 patients experienced both hallucinations and delusions (dual-

symptom group). The mono-symptomatic groups differed on several baseline variables,

and also with regard to outcome. The H group was significantly younger, had longer 

DUP, and poorer premorbid function. The H group also scored better on the cognitive 

component (statistically significant at two and five years) and, importantly, had better 
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insight at all time points (statistically significant at baseline and five years). Notably, the 

H group scored higher on measures of suicidality. Suicidality before admission was 

significantly higher in the H than the D group. At the five year interview four patients 

from the H group were dead (three from suicide, one from overdose), while in the five 

times larger D group, five patients were dead (two from suicide, one from overdose and 

two from unclear cause). Analyses showed a significantly higher rate of completed 

suicides in the H group (Fisher exact test; p=0.016).

Conclusion: Patients with hallucinations only can be separated from patients with 

delusions only. The subgroups differed with regards to demographical data, clinical 

variables, and most notably with regards to insight and suicidality. These findings 

suggest distinctions in the underlying biological and psychological processes involved in 

hallucinations and in delusions, and alert us to a vulnerable patient group with a clinical 

picture dominated by hallucinations which has received little attention in the earlier 

literature.

4.2 Paper II

Objective: Studies have shown that apathy is an important part of the negative 

symptomatology in psychotic disorders. It is a common symptom early in the course of 

illness, and has been associated with poor general functioning. The aim of this study was 

twofold:1) to examine the prevalence and predictors of self-reported apathy at ten years,

and to assess the development of apathy, using a proxy-measure, prior to the ten year 

follow-up, 2) to explore the relationship between apathy at ten years and concurrent 

symptoms, functioning and outcome, with a particular focus on subjective quality of life.
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Methods: Of the 301 FEP included at baseline, 186 participated in the ten year follow-

up. Of these, 178 patients completed the Apathy Evaluation Scale (AES-S-Apathy). 

Patients were classified as having apathy (AES-S-Apathy 27) or not at ten year follow-

up. A proxy measure of apathy (PANSS items N2+N4) was used to assess apathy at 

assessments prior to the ten year follow-up. The relationship between apathy and baseline 

variables (Demographics, Diagnosis, DUP), measures of symptomatology (PANSS,

Calgary Depression Scale for Schizophrenia), functioning (GAF, Strauss Carpenter Level 

of Functioning Scale) and subjective quality of life (Lehman’s Quality of Life Interview) 

were estimated through correlation analyses and blockwise multiple hierarchical 

regression analysis.

Results: Nearly 30% of patients were clinically apathetic at ten year follow-up. No 

baseline measure was found to significantly predict apathy at ten years. Self-rated apathy 

was associated with all measures of psychopathology, as well as with poorer general 

functioning, less contact with friends, and lower level of employment. Proxy measures of 

apathy indicated that the level of apathy declined over the follow-up period. Apathy was 

found to contribute independently to global functioning. Notably, apathy was found to 

independently explain more than 10 % of the variance in subjective quality of life, even 

when other significant correlates were controlled for.

Conclusions: Apathy at ten years follow-up was associated with higher levels of 

psychopathology, poorer general functioning, and poorer subjective quality of life. Even 

though apathy was a common symptom at ten years, the levels appeared to be declining 

during the ten years follow-up period. The finding that apathy was independently related 

to both functioning and subjective quality of life at ten year follow-up confirms apathy as 

a core component of the negative symptom construct. Apathy could thus prove to be an 

important target symptom of rehabilitation programs for patients with psychotic illness. 
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4.3 Paper III

Objective: Flat affect (FA) has been described as enduring, but long term follow-up

studies of FEP patients are lacking. The aim of this study was to study the symptom 

development of FA over a ten year follow-up period, with a focus on prevalence, 

predictors and outcome factors including social functioning.

Methods: Different FA trajectories were identified using the PANSS item N1 (FA) in the 

186 patients followed from baseline through five follow-up assessments over ten years. A

Patients were 

classified as having never-present, improving, deteriorating, fluctuating, or enduring FA. 

Groups were compared on baseline variables (Diagnosis, PAS, DUP, demographics, 

PANSS components and global functioning (GAF)) and variables at ten year follow-up

(reassessed diagnosis, PANSS components, GAF, remission and recovery), as well as 

social functioning throughout the follow-up period.

Results: Twenty nine percent of patients never displayed FA, 10 % had improving FA,

18 % deteriorating FA, 40% fluctuating FA, and 5 % had enduring FA. The patients with 

enduring, fluctuating and deteriorating FA did poorer on all outcome variables, including 

GAF, employment, and objective social functioning. The deteriorating FA group was 

similar to the best performing never-present group on symptom and functional measures 

at baseline. By ten year follow-up, however, the deteriorating group was the most 

symptom burdened group with regards to positive, depressive and excitative symptoms,

and had functional levels close to those of the poorest functioning enduring FA group. 

The enduring FA group did significantly poorer with regard to social functioning at all 

assessments during the ten year period, and premorbid social function predicted enduring 

FA.
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Conclusions: FA was expressed at some point of time in the majority of FEP patients in 

the ten year follow-up period, and appeared more fluctuant than expected from the 

relevant literature. FA was associated with poorer outcome at ten year follow-up, and 

enduring FA was associated with poorer social functioning both premorbidly, and at all 

points of assessment.

4.4 Comparing papers I-III: supplementary analyses

Papers I, II and III use the same patient sample, therefore some patients who are 

described as having apathy in paper II may also have clinically significant FA as 

described in paper III. Furthermore, patients with apathy or FA may also be a part of

either the H or the D group. The below analyses have not been reported in the papers, but 

are reported in this thesis as a supplement in order to better compare the three papers. 

4.4.1 Comparing the H and D groups with regard to apathy and FA

Seven of the 16 patients with Hallucinations only were assessed at ten year follow-up.

One (14%) out of these seven scored as having clinical apathy, and 3 (42 %) had FA.

Of the delusion only group 64 out of the original 106 participated in the ten year follow-

up. Of these 15 (14%) scored as having clinical apathy, while 18 (28%) scored as having 

FA. As reported in paper I there was no significant difference between the H and the D

group with regard to subjective quality of life or social functioning throughout the 

follow-up period.
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4.4.2 Comparing patients with apathy and flat affect 

Of the 178 patients that filled out the AES-S-Apathy, 84 (47%) had neither apathy nor 

FA at ten year follow-up, while 33 (19%) patients had both symptoms. Twenty (11%) 

patients had apathy but not FA, and 41 (23%) patients had FA, but not apathy.

No statistically significant difference between the patients with and without apathy at ten 

years was found with regard to measures of suicidality at ten years, and no statistically 

significant differences between the FA groups with regard to suicidality or subjective 

quality of life at ten years were found.
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5. Discussion

5.1 Discussion of the main findings

Paper I explores symptoms within the positive symptom component, while paper II and 

III explore symptoms within the negative symptom component. The main findings were:

1. Patients with hallucinations only and delusions only can be identified and differ 

especially with regard to suicidality.

2. Suicidality may be related to insight in the hallucination only group.

3. The findings suggest distinctions in the underlying processes involved in 

hallucinations and delusions.

4. The level of apathy appears to decline in the follow-up period.

5. Apathy is associated with higher levels of psychopathology and poorer functioning.

6. Apathy is independently related to subjective quality of life.

7. Flat affect is more fluctuant than anticipated.

8. Flat affect is associated with poorer social functioning both premorbidly and 

throughout the follow-up period.

9. Prevalence rates, symptom development and associations to outcome measures support 

apathy and flat affect as separate factors.

10. Symptoms within the positive and negative symptom constructs are separate from 

each other in prevalence and in relation to outcome measures.
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5.1.1 Patients with hallucinations only and delusions only can be 

identified and differ especially with regard to suicidality

In paper I we identified two subgroups of FEP patients with a longitudinal symptom 

profile defined by the presence of either delusions or hallucinations. In a sample of 301 

patients we found a smaller group of 16 patients with hallucinations only, while 105

patients had delusions only. The majority of the sample, 179 patients, experienced both 

hallucinations and delusions in the follow-up period. 

We found that the H group were younger and had completed fewer years of education

compared to the D group. These results differ from the results of studies by Mauri and 

colleagues (Mauri et al., 2006, 2008). They found a group of patients with a clinical 

picture dominated by hallucinations. These patients were older at onset of illness and had 

higher academic achievement compared to a schizophrenia patient group. Our findings,

however, are similar to results from a study of non-clinical voice hearers that reported

that this group was younger than a schizophrenia patient group at the age of onset of 

hallucinations (Honig et al., 1998). A likely reason for the difference between our finding 

and the findings of Mauri and colleagues is that while we studied FEP patients, Mauri 

and colleagues studied patients with chronic psychosis.

The most notable finding in this study is the association between symptom profile and 

suicidality. The H group scored as being significantly more suicidal than the D group at 

baseline. Later in the follow-up period the difference between the groups leveled out, 

possibly due to loss of the most suicidal patients in the H group. At five year follow-up

25 % of the H group was deceased. This is in contrast to the D group, where the mortality 

rate was only 5 %.

The high level of suicidality and suicide in the H group may be related to the clinical 

picture itself. Hallucinations tend to be experienced as frightening, intrusive and 
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imperative, and might themselves lead to suicidal thoughts and acts. In a review of 

schizophrenia and suicidality, the association between command hallucinations and 

suicidality was explored (Pompili et al., 2007). The results were conflicting; three out of 

five studies reviewed found that command hallucinations did not correlate significantly 

with suicidal ideation and attempts, and it is plausible that hallucinations in themselves 

are not the sole explanation of the increased suicidality found in our study.

DUP and premorbid function could be potential mediators of suicidality. Earlier studies 

have found that poor premorbid function may be both a risk factor (Clarke et al., 2006,

Bakst et al., 2010), and a protective factor (Opjordsmoen et al., 2009, Melle et al., 2006)

for suicidality. While some studies have found long DUP to be associated with 

suicidality in FEP (Nordentoft et al., 2002, Westermeyer et al., 1999), other studies have 

failed to find this association (Nordentoft et al., 2002, Bertelsen et al., 2007, Preti et al., 

2009). Furthermore, while longer DUP could explain some of the differences in 

suicidality between the groups before baseline, it is less certain how much it might 

contribute to the higher suicide rate in the H group at five year follow-up. Though 

findings have been inconsistent, many studies have found an association between longer 

DUP and higher levels of negative symptoms (Perkins et al., 2005, Schmitz, 2007, Chang 

et al., 2012), and a recent review of suicidality in FEP suggested that high levels of 

negative symptoms at the time of the first psychotic breakthrough and at relapse could be 

a risk factor (Pompili et al., 2011). The H group had higher levels of negative symptoms 

than the D group at the first two assessments, but the differences did not reach statistical 

significance, and the mean level of negative symptoms in the H group was not very high, 

hence a difference in negative symptoms levels is unlikely to be an explanation for the 

difference in suicidality between the groups.
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5.1.2 Suicidality may be related to insight in the hallucination only 

group

The H group had consistently better insight scores than the D group at all points of 

measure. This indicates that insight could be a potential mediator between hallucinations 

and suicidality in this group. Insight is a well documented risk factor for suicidality in 

schizophrenia (Bourgeouis et al., 2004, Crumlish et al., 2005, Barrett et al., 2010, 

Pompili et al., 2011). Mauri and colleagues reported that the patient group described as 

having Hallucinatory Disorder displayed better insight (Mauri et al., 2006). In addition, a

recent study found that patients with hallucinations, but without concurrent delusions,

had better cognitive insight than patients with delusions only (Engh et al., 2010).

We also found that the H group scored consistently better than the D group on the 

cognitive component of the PANSS. Two recent meta-analyses have found that cognitive 

deficits and poor insight may be linked (Aleman et al., 2006, Raffard et al., 2008). 

The patients with both hallucinations and delusions were similar to the D group with 

regard to suicidality and suicide rate. This could imply that it is not hallucinations per se 

that increase suicidality. A possible hypothesis is that, in the absence of delusions, a very 

obvious symptom like hallucinations could result in better insight in patients that have 

the cognitive capacity to interpret hallucinations as pathological and self-originating, and 

therefore the high level of suicidality seen in the H group is secondary to the higher level 

of insight in this group.
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5.1.3 The findings suggest distinctions in the underlying processes 

involved in hallucinations and delusions

The combined findings in paper I support a distinction in the underlying biological and 

psychological processes involved in hallucinations and in delusions. However,

psychological models of delusion and hallucination formation use overlapping concepts, 

such as attribution bias and deficits in self-monitoring, when they describe how delusions 

and hallucinations arise. Larøi and Woodward have suggested that a two-step process is 

implicated in hallucination formation; the first step being an inability to identify self-

generated mental events, and the second step being a misattribution, whereby these self-

generated mental events are misattributed as coming from another (non-self, alien) 

source (Larøi and Woodward, 2007, Larøi 2012). This model may also be used to explain 

how hallucinations and delusions both overlap and exist as separate phenomena. Patients 

who experience hallucinations mono-symptomatically may undergo only the first step of 

the process, i.e. they are unable to identify self-generated events, but they do not 

misattribute the events and attach delusional content to them. Patients with delusions 

only may undergo only the second step of the process, i.e. misattribution. They are able 

to identify a mental event as self-generated, and thus do not experience hallucinations. 

These patients, however, engage the mental processes, including misattribution, involved

in delusion formation, and attach delusional content to external/non self-generated

events. The two-step process of hallucination formation, thus, only occurs in patients 

with both hallucinations and delusions, i.e. in patients that are both unable to identify 

self-generated mental events, and that form delusions around these events.

In the majority of our sample hallucinations and delusions co-occured, but we were also 

able to identify patients who experienced hallucinations and delusions mono-
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symptomatically. In these patients the symptoms had different associations with

demographics, insight, cognition, and suicidality, supporting a degree of difference in 

etiology between the two symptoms.

5.1.4 The level of apathy appears to decline in the follow-up period

In paper II we found that nearly 30 % of the patients showed clinical levels of apathy at 

ten year follow-up. The prevalence rate of apathy is lower than that found at one year 

follow-up in another broad spectrum FEP sample (Faerden et al., 2010). The TIPS study 

managed, through an early detection strategy, to significantly reduce the DUP. Faerden et 

al.’s sample had a more than five times longer median DUP than ours, but as we found 

no relationship between DUP and apathy in our study, it is unlikely that this could 

explain the difference in the mean score between the samples. Another possible 

explanation could be that we used AES-S-Apathy, while Faerden and colleagues used 

AES-C-Apathy. Clarke et al. (2007) found different cut off scores for AES-C and AES-S. 

However, Faerden and colleagues found about the same mean apathy score for the two 

instruments, and when comparing the AES-S-apathy and the AES-C-apathy at baseline 

they found near similar prevalence rates (54% and 53% respectively) (Faerden et al., 

2009a). Furthermore, the proxy-measures of apathy in our sample show a decrease over 

the follow-up period. Even the patients with AES rated apathy at ten years did not show 

an overall increase on proxy measures of apathy in the follow-up period. 

Earlier studies have documented increasing levels of negative symptoms in schizophrenia 

over the course of follow-up (Crow et al., 1980, Fenton and McGlashan, 1991, 1992,

Breier et al., 1991), and possible decreasing brain grey matter volume associated with 

illness progression (Pantelis et al., 2005, Buckley, 2005), supporting the Kraepelinian 

description of a degenerative process manifested by increasing symptoms and reduced 
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function over time. Our proxy data on the development of apathy, and our prevalence 

rate at ten years, seen in combination with Faerden et al.’s prevalence rates at baseline 

and one year, imply that, for the majority of patients with FEP, apathy is a symptom that 

decreases in severity during the ten years after the first psychotic episode. Our results,

therefore, do not support a neurodegenerative disease model.

5.1.5 Apathy is associated with higher levels of psychopathology and 

poorer functioning 

Our study found that apathy at ten year follow-up was associated with higher levels of 

positive, depressive, cognitive and excitative symptoms, poorer general functioning, and 

less social contacts and employment. We found that apathy gave an independent 

contribution to functioning even when controlling for multiple factors including positive 

and depressive symptoms. This finding is in accordance with previous studies both in 

psychotic disorders  (Foussias et al., 2009, Faerden et al., 2010,), and other brain 

disorders (Van Rekum et al, 2005). These findings validate apathy as an important 

symptom within the negative symptom construct, and as a central part of the 

symptomatology that leads to functional loss in psychotic illness. 

This study does not explore how apathy leads to poor functioning. Previous studies have 

found an association between apathy and reduced executive function (Roth et al., 2004, 

Faerden et al., 2009a). There  is evidence that dysfunction in frontal-subcortical circuits, 

especially those linking prefrontal cortex to striatum, might be involved in both apathy 

(Barch and Dowd, 2010) and executive functioning (Eisenberg and Berman, 2010), and

that the same neural correlates are found in schizophrenia and other neuropsychiatric 

disorders (Bonelli and Cummings, 2007). This association might suggest a shared neural 
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substrate, and a bidirectional relationship between apathy and poor executive functioning 

could explain some of the functional loss found in patients with apathy.

5.1.6 Apathy is independently related to subjective quality of life

We found that apathy at ten years, measured by both AES-S-Apathy and PANSS items 

N2 and N4, was significantly related to subjective QoL. This finding was strengthened

by the fact that apathy remained an important independent predictor of QoL even when 

depressive symptomatology was controlled for. As we used the self-report version of the 

AES, our findings suggest that patients with psychotic illnesses realize their lack of 

motivation, and that amotivation, or apathy, causes them to rate their life situation less 

favorably. Apathy, reframed as a symptom that patients actively experience, and that 

causes distress, could prove an important target for rehabilitative treatment programs. 

Talking to patients about how they experience motivational difficulties and the 

consequences of apathy in their daily life may prove an important ingredient in 

rehabilitative treatment of patients with poor functioning.

5.1.7 Flat affect is more fluctuant than anticipated

A surprising finding in paper III is that FA had a much more fluctuant course than 

expected from studies found in the literature which report negative symptoms as more 

stable than positive symptoms (Pougue-Geile and Harrow, 1985, Johnstone et al., 1987, 

Fenton and McGlashan, 1991, McGlashan and Fenton, 1992, Drake et al., 2003), and FA

as more stable than apathy (Malla et al., 2004, Kelley et al., 2009, Galderisi et al., 2012).

Seventy-one percent of the patients had FA at one or more assessments, but only 5 % had 
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enduring FA, and the largest group of patients, 40% of the sample, had a fluctuating

course. 

The low rate of enduring FA contrasts with previous studies, particularly those that 

describe deficit pathology (Kirkpatrick, 2001, Kirkpatrick and Galderisi, 2008), where 

FA is a key symptom. Our results also differ from two other ten year long follow-up

studies that reported that 19-24 % of schizophrenia/schizoaffective patients had enduring 

negative symptoms (Herbener and Harrow, 2001, Makinen et al., 2010). Our sample 

consisted of a broader range of diagnoses, and this could contribute to the low prevalence 

of enduring FA. In contrast to the study by Herbener and Harrow our study followed 

patients from very early in the course of illness. Our study also followed the sample 

closely, with six assessments in the follow up period. A recent longitudinal FEP study of 

three years duration, found enduring negative symptoms in 23.7%  in the last year of the 

follow-up period, but only in 6.5 % of patients in the first year of follow-up (Chang et al., 

2011). Increasing symptom stability over time have been reported for the negative 

symptoms domain in a ten year follow-up study that conducted monthly assessments 

over a ten year period following first hospitalization (Eaton et al., 1995). When, in the 

course of illness, assessments are commenced, and how many assessments are conducted 

in the follow-up period, probably influence results on prevalence, and these differences 

in study design could explain why earlier studies have found a higher prevalence of 

enduring negative symptoms.

We found that somewhat more patients developed FA (deteriorating group) than 

improved from it (improving group) in the follow-up period. Forty-one percent of the 

sample had clinically significant FA at ten year follow-up, and the overall level of FA 

was largely unchanged in the follow-up period. We did not find a reduction in levels of 
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FA like we did for apathy, however, similar to the results on apathy, our results on FA do

not support a degenerative process, as even the patients with enduring FA did not show 

an ongoing deterioration in the follow-up period. The deteriorating FA group could 

represent a part of the sample that developed chronic negative symptoms similar to what 

has been described as deficit psychopathology (Kirkpatrick, 2001, Kirkpatrick and 

Galderisi, 2008). This group differed from patients with deficit psychopathology in that it

included patients with diagnoses other than schizophrenia. The deteriorating group also

had premorbid function similar to the never-present FA group. Furthermore, the level of 

chronicity of FA in this group is debatable as FA seemed to develop in the latter part of 

the follow-up period and did not necessarily present as stable. We did not assess to what 

degree apathy fluctuated in our sample. An earlier study found that FA, measured four 

times over a one year period, had a more stable course compared to apathy (Kelley et al., 

2009). This may imply that apathy fluctuates to an equal or greater extent than FA as 

measured in this study. Consequently our consideration of negative symptoms as chronic 

and enduring may need to be revised.

5.1.8 Flat affect is associated with poorer social functioning 

premorbidly and throughout the follow-up period.

We found a pronounced association between FA and poor objective social functioning, 

particularly in patients with enduring FA. FA may be viewed as an expressive deficit 

with a specific impact on social communication and interaction. A failure to respond to

social stimuli could reduce the likelihood of establishing and maintaining friendships and

other relationships. FA could also reflect poor social cognition. Social cognition is 

defined as the ability to process and apply social information, and is not regarded as a 
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part of the negative symptom construct (Kirckpatrick et al., 2006). Social cognition

includes the ability to recognize facial expressions of emotion. Impaired performance on 

affect perception tasks is an established finding in patients with schizophrenia, where it 

has been inconsistently associated with negative symptoms (Kohler et al., 2010).

Impaired social cognition has also been reported in affective psychosis (Kohler et al., 

2011), and in FEP patients (Addington et al., 2006). Furthermore, facial expression 

recognition and unfamiliar face matching has been found to be poorer in schizophrenia 

patients with FA compared to patients without FA (Gur et al., 2006). Studies comparing 

patients with and without FA on emotion processing tasks using fMRI have identified 

increased amygdala activity as a neuronal correlate of FA in schizophrenia (Gur et al., 

2007, Lepage et al., 2011). It has been suggested that increased amygdala activation in 

patients with schizophrenia triggers reduced function of the cortical regions necessary for 

the correct identification and labeling of facial expressions (Gur et al., 2007). Such a

failure to respond to, and interpret, verbal and nonverbal stimuli is likely to affect social

abilities and contacts over time. We also found that poor premorbid social function was 

the strongest predictor of enduring FA. A study of home videos of children that later 

developed schizophrenia compared these to videos of their siblings that remained healthy 

(Walker et al., 1993). The videos reveal that the patients who later developed 

schizophrenia had significantly more affective flattening than their siblings, even from a 

very early age. Thus, it may be that the failure to develop adequate social competency is 

associated with a similar failure to develop an ability to send social signals including 

facial expressions and gestures.
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5.1.9 Prevalence rates, symptom development and associations to 

outcome measures support apathy and flat affect as separate factors

We found that apathy and FA differ in prevalence at ten year follow- up. The symptoms 

also seem to develop differently in our sample, as apathy appears to decrease over time, 

while the mean level of FA remains about the same. Our results further indicate that 

apathy and FA have different associations to outcome measures, including functioning. 

We found that apathy had a strong and independent relation to general functioning and to 

subjective quality of life, and that the correlation between apathy and general functioning 

was stronger than that between apathy and social functioning. FA, on the other hand, 

showed a strong relationship to social functioning throughout the follow-up period, but 

not to quality of life. Combined, our results from paper II and paper III support earlier 

factor analyses that report apathy and FA to be separate factors within the negative 

symptom construct (Blanchard and Cohen, 2005, Foussias and Remington, 2010). The 

different association to functioning could possibly be partly explained by the symptoms 

having different neurocognitive correlates. Earlier studies have reported an association 

between apathy and executive functioning (Roth et al., 2004, Faerden et al., 2009,

Konstantakopoulos et al., 2011). Few studies have looked at the relationship between FA 

and neurocognition. A study by Gur et al. found a significant association between FA and

verbal memory (Gur et al., 2006). The study did not adequately examine executive

function. As previously described, a possible association between FA and poor social 

cognition has been reported (Gur et al., 2006), a similar association has not been reported 

between apathy and social cognition. This area requires further exploration, and the 

possibly different neurocognitive correlates of individual negative symptoms ought to be 

mapped out.
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5.1.10 Symptoms within the positive and negative symptom constructs are 

separate from each other in prevalence and in relation to outcome measures

As apathy and FA are factors within the same symptom construct of negative symptoms 

we expect to find patients with overlapping symptom profiles. When comparing patients 

with apathy to patients with FA at ten years we found that more patients had clinically 

significant FA than apathy at ten years and that only a small proportion of the sample had 

overlapping symptoms. These results further supports factor analyses that show apathy 

and FA to be separate factors within the negative symptom construct. The additional 

supplementary analyses and results also support this conclusion as the association 

between apathy and subjective quality of life was not found between FA and subjective

quality of life. Neither apathy nor FA showed an association to suicidality. Earlier 

literature concludes that the positive and negative dimensions are largely independent of 

each other both cross-sectionally and longitudinally (Fenton an McGlashan, 1991, Arndt 

et al., 1995, Bentsen et al., 1996,Blanchard and Cohen, 2006). Supporting this we found 

a low degree of overlap between the mono-symptomatic positive symptom groups with 

regard to apathy and FA. Both groups scored as having half as many patients with apathy 

as the total patient sample, and while the H group scored as having somewhat higher 

prevalence of FA than the D group, the group had similar prevalence to that of the total 

sample.
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5.2 Methodological issues

The TIPS study is a longitudinal study of a large, epidemiological sample. It is one of the 

first studies to follow a FEP sample prospectively, and with several assessments, over a 

ten year follow-up period. The study kept a close focus on developing and maintaining 

the reliability of measurements used. A range of outcome variables were used throughout 

the follow-up period, and new and relevant instruments, like the AES-S-Apathy, were 

added to the battery of instruments. Limitations of the study related to representativity of 

the sample and the reliability and validity of the instruments used are discussed below. 

5.2.1 Representativity of the sample 

The institutions in the four sites included in the study had responsibility for all patients in 

their catchment areas. Consequently our patients sample should be an epidemiological 

one. A total of 874 persons with psychosis-like symptoms underwent screening by the 

study’s assessment teams. Three hundred and ninety-seven fulfilled inclusion criteria. Of

these, 23% refused to participate in the study, leaving a total of 301 participants at 

baseline. The patients who refused to participate had a significantly longer DUP than the 

participants (32 vs. 10 weeks), and the refusal rate increased with increasing DUP (Friis 

et al., 2003). As a result the study sample is to some degree biased towards a shorter 

DUP. However, many studies ignore the question of refusers, and the few who address 

this issue report refusal rates very close to ours for studies that have a comparatively 

shorter duration of follow-up (Bertelsen et al., 2009, Henry et al., 2010). Thus, it is 

reasonable to believe that the TIPS study sample has a high degree of representativity.

The representativity of the sample at ten year follow-up is investigated in drop-out 

analyses (3.3.3). These analyses showed that the patients who dropped out had 
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significantly longer DUP, shorter education, higher rate of alcohol abuse, were more 

likely to be of non-Scandinavian ethnicity and were less likely to be employed in the year 

prior to inclusion. Longer DUP have been associated with higher levels of negative 

symptoms in some, but not all, studies exploring this relationship (Schmitz, 2007, Chang 

et al., 2011). There were, however, no difference between the included and the dropped-

out patients with regard to the negative symptoms score or levels of proxy measures of 

apathy (PANSS N2 and N4) and measures of FA (PANSS N1) at baseline.

5.2.2 Limitations of the assessment instruments

5.2.2.1 The assessment of hallucinations and delusions

Using the PANSS items P1 and P3 to measure delusions and hallucinations respectively,

provided a measure of the individual patients’ symptoms at the different assessment 

points rather than a recording of life time prevalence of hallucinations and delusions. As 

our patient group was assessed from very early on in their illness, and reassessed two

times in the year after inclusion, we have most likely recorded symptoms in the period 

where most patients in the sample were acutely ill. It is, however, possible that patients 

who relapsed later in the follow-up period experienced hallucinations or delusions for the 

first time, but that this was not discovered. It is also possible that patients who dropped 

out during the follow-up period did so because they developed new symptoms, like 

hallucinations and delusions. The small size of the H group makes it particularly 

sensitive to drop-out. However, most patients in this group dropped out after the two year

assessment, and the symptom profile is therefore well described for most patients in this 

group. At two year follow-up 13 out of 16 patients participated. Two of the non-

participants died between the three month and one year follow-up. The third non-
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participant scored three on the PANSS P1 delusion item at the three month follow-up and 

it could be that this patient dropped out because he or she had developed delusions.

Furthermore, the PANSS P3 item does not differentiate between different modalities of 

hallucinations. Auditory hallucinations, however, are estimated to be the more frequently 

occurring hallucinations in schizophrenia (APA, 2000), and it is thus feasible to use the 

PANSS score as a proxy for auditory hallucinations.

5.2.2.2 The assessment of insight

In paper I we used the PANSS G12 item to assess insight. The PANSS G12 item has 

shown good correlations with more specialized insight measures including the Beck 

Cognitive Insight scale, the Birchwood self rating scale, and the Schedule of Assessment 

of Insight-Expanded version (Engh et al., 2007, Jonsdottir et al., 2008). However, a more 

comprehensive insight measure would have improved our study by better describing 

insight in our sample.

5.2.2.3 The assessment of apathy

The abridged self-report version of the apathy evaluation scale (AES-S-apathy) used in 

our study has been used in fewer studies compared to clinician version of AES (AES-C). 

Clarke and colleagues (2007) reported that AES-S had poorer validity than AEC-C for 

evaluation of apathy in dementia. However, in studies of patients with psychotic 

disorders more favorable results have been found (Kiang et al., 2003, Faerden et al., 

2008). Both studies indicate that the AES-S discriminates well between controls and 

patients. Kiang found that the self-rater and clinician rated versions of AES correlated 

strongly (r=.75), while Faerden and colleagues found an inter-correlation between AES-

S-apathy and AES-C-apathy of 0.63, but that the patients sample had about the same 



79

mean apathy score, and the same baseline prevalence rate of apathy using the two 

instruments (Faerden et al., 2008).

As the AES-S-apathy was only added to our test battery at the ten year follow-up, we 

used PANSS items N2 and N4 as proxy measures to assess the longitudinal development 

of apathy. In a small sample (N=28) Kiang and colleagues found a non-significant 

correlation between AES-C and PANSS items N2 and N4 of r= 0.27 and 0.02 

respectively (Kiang et al., 2003). However, in a larger sample of FEP patients, Faerden 

and colleagues found the two items to correlate moderately with apathy scores (AES-C-

apathy rated) (N2, r=.62, N4, r=.52). We found a correlation between AES-S and N2 of 

r=.49 and N4 of r=.48. These results indicate that apathy measured by PANSS differs

from apathy measured by the AES. While the PANSS items N2 and N4 assess 

functioning both in relation to social contact and level of activity and grooming/self care, 

the AES taps into patients’ ability to initiate contact and activities and experienced 

interest in being sociable, managing day to day living, hobbies, and learning new things. 

It is likely that the AES measure is more specific and rates apathy as a primary symptom, 

rather than measuring a functional consequence of being ill, as PANSS seem to do. The 

AES seems thus to be less likely to measure apathy secondary to depression, positive 

symptoms or as side-effect of medication.

5.2.2.4 The assessment of flat affect

The main limitation of paper III is the single item measure of flat affect. Single item 

measures are sensitive to poor reliability. A strength of the TIPS study, however, is that 

intense reliability testing has taken place from baseline and throughout the follow-up

period. The assessment of PANSS item N1 (FA) came out favorably with an ICC score 

of .76 at the ten year follow-up.
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Ideally a more sophisticated measure of FA should have been used. At the start of this 

study no validated instrument specifically assessing flat affect existed. However, since 

the start of the TIPS-study promising computerized FA assessment programs have been 

developed (Hamm et al., 2011). These techniques are however still in their infancy, and 

were considered outside the scope of our study.

5.2.2.5 Primary versus secondary negative symptoms 

Primary negative symptoms are symptoms that are part of the disease process itself, 

while secondary negative symptoms arise as a result of depression, side effects of 

antipsychotic medication, or psychotic withdrawal (Carpenter et al., 1988). In

epidemiological studies of patients with schizophrenia primary negative symptoms are 

estimated to be found in 15–20% of the samples (Kirkpatrick et al., 2001).

Pathophysiological differences between primary and secondary negative symptoms have 

been found (Kirkpatrick et al., 2001). Mapping out secondary negative symptoms are of 

clinical importance as secondary symptoms could be treated with anti-depressive 

treatment if caused by depression, or with adjustment of antipsychotic medication if drug 

induced, or representing social withdrawal secondary to paranoid delusions.

Differentiating primary from secondary negative symptoms, however, is not easy, and 

assessment tools like the PANSS were not created to make this differentiation. Previous 

research has, however, found (AES-C rated) apathy to be a primary symptom in FEP 

patients with depression, antipsychotic medication and positive symptoms having low or 

insignificant contributions to the apathy score (Faerden et al., 2009b). Our study on 

apathy found no significant correlation between apathy and DDD, and a low but 

significant correlation between apathy and positive symptoms. The correlation between 

apathy and depression was slightly higher (PANSS depressive component; r =0.38, and
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CDSS; r=0.40). It could be that the self-rater version of the AES used in our study 

recruits some patients with a clinical picture closer to depression than primary apathy.

However, our correlations between apathy and the PANSS depressive component are

similar to those found by Faerden and colleagues at one year follow-up of a similar FEP 

sample using the clinician version of the AES. Regression analyses, furthermore, 

confirmed that apathy had a significant and independent contribution to quality of life 

and global functioning scores, also when depression was controlled for.

With regard to FA, previous studies imply that this symptom is more primary in nature, 

as studies report that FA is not significantly influenced by positive and depressive 

symptoms (Malla et al., 2002) or medication (Kelley et al., 1999, 2008).

5.2.3 The diagnostic heterogeneity of the sample

Assessing individual symptoms and diagnosis often proves challenging when patients 

initially become ill, both because information about symptoms may be withheld by the 

patient, or because some symptoms only develop later in the disease process. Like many 

FEP studies, the TIPS study included a broad range of psychotic disorders. A broad 

diagnostic inclusion criterium was used as many patients with a non-schizophrenia 

spectrum diagnosis at baseline later convert to a schizophrenia spectrum disorder (Haahr 

et al., 2008). A further reason to include a broad spectrum of psychotic disorders is that 

these disorders share symptomatology, and that even enduring negative symptoms have 

been documented in non-schizophrenia spectrum psychotic disorders (Gerbaldo et al., 

1995a, b, Herbener and Harrow, 2001, 2004, Malla et al., 2004). In the recent debate on 

how to best describe psychotic disorders the shared biological and genetic correlates of 

these disorders have made many question the dichotomous separation of affective and 
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non-affective psychosis. Some studies of patients with psychotic disorders have found 

that a dimensional approach may be superior to a categorical approach in terms of 

predictive validity (Allardyce et al., 2007, Peralta and Cuesta, 2008), providing a further 

reason to include patients with a broad spectrum of diagnoses in studies of longitudinal 

symptom development. In the three papers included in this thesis the issues of diagnostic 

differences is explored. The papers mainly compare the patient groups with regard to 

having a schizophrenia spectrum diagnosis or not. The first paper compared a 

hallucination only group to a delusion only group, and found no significant difference 

between the two groups with regard to the percentage of patients with a baseline 

schizophrenia spectrum diagnosis. In paper II the relationship between diagnosis at 

baseline and apathy at ten years was non-significant. In paper III there were no 

differences between the five FA groups at baseline, but at ten years the differences 

between the groups were significant. To assess if the inclusion of non-schizophrenia 

spectrum patients had influenced the results, we repeated the analyses on the 

schizophrenia spectrum patients only (N=139). We found little change in group 

distribution, and only very minor differences with regard to baseline variables and 

outcome measures at ten years, compared to analyses of the full sample. 
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5.3 Implications and further research

5.3.1 Clinical implications

5.3.1.1 Specific symptoms, specific needs

The findings in paper I alert us to a patient group with a heightened risk of suicidality. 

Consequently, identifying patients with hallucination only, and paying special attention 

to risk factors of suicidality, like insight, is important. 

Papers II and III supports previous literature describing apathy and FA as separate factors 

within the negative symptom construct, the clinical implication being that the symptoms 

need to be described and assessed separately. The AES may be a useful tool in clinical 

practice. The instrument is quick and easy to use, and appears to tap into motivational 

difficulties experienced by patients that have implications for functioning. Similarly the 

assessment of flat affect is important, and a better, more specific, instrument for 

assessment could aid clinicians in this task.

This thesis shows that negative symptoms appear to be more fluid than anticipated. This 

may imply a greater potential for treatment responsiveness. As the focus of psychosis 

research has turned from positive symptoms to negative and cognitive symptoms,

treatment forms and rehabilitation programs have been modified or created anew to 

target these symptom components. Our finding that patients appear to have some degree 

of insight into their motivational difficulties and that these difficulties are related to 

poorer quality of life makes apathy more accessible as a therapeutic target. In a cognitive 

behavioural treatment setting this implies addressing motivational difficulties directly 

and working to reduce apathy and amotivation through activity scheduling, mastery and 

pleasure recording, as well as breaking goals into sub-goals that are more easily 
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achievable. This strategy may also be useful in cognitive remediation based rehabilitation 

programs and other rehabilitation programs where motivational difficulties are a major 

obstacle for progression.

Paper III alerts us to an apparent association between social function and flat affect. 

Identifying patients with enduring FA and recruiting these patients to treatment programs 

with a particular focus on enhancing social cognition and functioning may prove fruitful. 

FA might even prove a possible treatment target, and exercises to modulate and enhance 

affect display could enhance social proficiency. Furthermore, clinicians should be 

observant of the patients that develop FA over the course of illness, as our findings imply 

that these patients have a poorer prognosis.

5.3.1.2 What does a diagnosis tell us?

A diagnosis of schizophrenia tells us that a patient has been ill for a period longer than 

six months, and that the illness has been affecting their lives and daily functioning. It 

does not, however, give much information with regard to what symptoms the patient is 

experiencing. As clinicians we want to describe our patients and relay information about 

them in a way that can be best and most efficiently used by the treatment team. By 

describing to what extent different symptom groups are present in each patient we can 

give a fuller picture of patients’ illness and the implications of the illness in their daily 

life. However, by only referring to symptom groups, such as positive, negative, cognitive

and affective symptom constructs, we may be missing vital information. Describing 

someone as experiencing positive symptoms does not tell us if the patient is experiencing 

hallucinations or delusions, if these symptoms are co-occuring, or to what degree patients

express insight into the pathological nature of either symptom. Specifying a symptom 
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profile is even more important for negative symptoms, as these symptoms are less clearly 

defined and more difficult to measure. 

The human mind appears to have a preference of categories to dimensions, as categorical

classification systems allow us to more easily describe and recognize similar phenomena 

and relay information. Classifying disorders into diagnostic entities thus has a high utility 

value. The philosopher Carl Hempel, however, observed that although most sciences start 

by categorically classifying their subject matter, categories are often replaced by 

dimensions as more accurate measurements become possible (Hempel, 1961). Uniting 

the categorical and the dimensional approaches may allow us to preserve the utility of the 

diagnostic system while refining the information about the symptoms that any individual 

patients suffer from. The fifth edition of the Diagnostic Statistical Manual, the DSM-V, 

is in the pipeline and efforts are being made to integrate a dimensional approach in this 

version. There are hopes that a combined categorical and dimensional diagnostic system 

could enrich how we describe patients with psychotic disorders, and contribute to both

efficient relaying of information that describes patients’ individual needs, and give an 

estimate of prognosis.

5.3.2 Future research

The focus of this thesis has been to learn more about specific symptoms experienced in 

psychotic disorders through the exploration of longitudinal symptom profiles. More can 

be learned about these symptoms by studying their potential biological correlates. As 

categorically based diagnosis have proven insufficient in the search for genetic and 

endophenotypic correlates, more can possibly be gained through studies of well 
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described patients with similar longitudinal symptom trajectory. Such studies could 

inform us of possible differences in neurocognitive impairment in patients with 

hallucinations only and delusions only, and how these impairments possibly give rise to 

failure of source monitoring and biased processing. Similarly, this strategy could also 

inform us about the possibly different genetic correlates and structural and functional 

cortical and subcortical changes in patients with enduring, or developing, flat affect and 

apathy. 

To conduct such studies we need better tools to describe and measure the symptoms our 

patients experiences. This is particularly important for negative symptoms. An improved 

instrument for the assessment of negative symptoms would include: 1) clear definitions

of the included symptoms, 2) improved delineation between symptoms, 3) the ability to 

separate primary from secondary negative symptoms, and 4) being user friendly and

intuitive both for researchers and clinicians. Two new tools have recently been developed 

for the assessment of negative symptoms, both reporting promising psychometric 

properties (Horan et al., 2011, Kirkpatrick et al., 2011). These tools could help pave way 

for a better understanding of the symptoms within the negative symptom construct. They 

would also allow an examination of how these symptoms are related to each other, to 

symptoms within other domains, and to functioning. 



87

6. Conclusions

This thesis aims to explore the symptom development of two positive symptoms,

hallucinations and delusions, and two negative symptoms, apathy and flat affect, 

in a longitudinal perspective. By examining individual symptoms, rather than 

symptom components, we have gained knowledge about patients with symptom 

profiles that previously have received limited attention. This approach has also 

allowed us to learn more about the development of the individual symptoms over 

time, the longitudinal association between symptoms, and between symptoms and 

outcome measures. The main conclusions of this thesis are as follows:

Subgroups of patients with hallucinations only and with delusions only can be 

identified in a five year follow-up study, and the groups differ on multiple 

variables.  Most importantly, the hallucination only group scored higher on 

measures of suicidality, and insight might be a possible mediator of suicidality in 

this group.  

 

Both apathy and flat affect are common symptoms ten years after the first 

psychotic episode, affecting 30 % and 41 % respectively. While the overall level 

of apathy (proxy-rated) in our sample decreased over the follow-up period, the 

level of FA appeared to be largely stable or somewhat increased, with less 

patients showing improvement of FA levels, than patients developing the 

symptom. Also, in the majority of patients FA showed a fluctuant course, and 
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only a very small part of the sample had enduring FA. This implies that FA, and 

negative symptoms in general, are less stable and enduring than anticipated.  

 

Clinical apathy is strongly related to poorer functioning and subjective quality of 

life in patients ten years after the first psychotic episode. FA is also strongly 

related to poorer functional outcome measures, and in particular to objective 

social functioning. The association between FA and poor social functioning was

evident both premorbidly and throughout the ten year follow-up period.

The combined findings show hallucination, delusions, apathy and flat affect as 

separate from each other. The symptoms differed in prevalence and symptom 

development. Each of these symptoms also had a different relationship to 

outcome measures including suicidality, subjective quality of life and social 

functioning.

The exploration of mono-symptomatic patients has alerted us to a patient group 

with hallucinations only that appears vulnerable to suicidality. Clinicians should 

be conscious of this symptom profile, which has received little attention in the 

earlier literature. The assessment of both apathy and FA can aid clinicians in 

caring for patients with psychotic illness and can be a useful starting point for 

rehabilitative efforts. Patients with clinical apathy might benefit from 

rehabilitation programs focusing on experienced motivational difficulties, while 

patients with flat affect might benefit from rehabilitation programs that focus on 

improving social cognition.



89

References

Abel K.M., Drake R., Goldstein J.M., 2012. Sex differences in schizophrenia. Int. Rev.
Psychiatry. 22 (5) 417-28. Review.

Ackenheil M., 2001. Neurotransmitters and signal transduction processes in bipolar 
affective disorders: a synopsis. J. Affect. Disord. 62 (1-2) 101-11. Review.

Addington D., Addington J., Maticka-Tundale E., Joyce J., 1992. Reliability and validity 
of a depression rating scale for schizophrenics. Schizophr. Res. 6 (3) 201-208.

Addington J., Addington D., 1993. Premorbid functioning, cognitive functioning, 
symptoms and outcome in schizophrenia. J. Psychiatry Neurosci. 18 (1)18-23.

Addington J., Saeedi H., Addington D., 2006. Facial affect recognition: a mediator 
between cognitive and social functioning in psychosis? Schizophr. Res. 85(1-3) 142-
150.

Aleman A., Agrawal N., Morgan K.D., David A.S., 2006. Insight in psychosis and 
neuropsychological function: meta-analysis. Br. Jl Psychiatry.189:204-12. Review.

Allardyce J., Suppes T., Van Os J., 2007. Dimensions and the psychosis phenotype. Int. 
J. Methods Psychiatr. Res. Suppl 1: 34-40. Review.

American Psychiatric Association (APA). 2000. Diagnostic and Statistical Manual of 
Mental Disorders: DSM-IV-TR .Washington, D.C. 

Andersson, S., Krogstad, J.M., Finset, A., 1999. Apathy and depressed mood in acquired 
brain damage: relationship to lesion localization and psychophysiological reaction. 
Psychol. Med. 29 (2) 447–456.

Andreasen N.C., Carpenter W.T. Jr, Kane J.M., Lasser R.A., Marder S.R., Weinberger 
D.R., 2005. Remission in schizophrenia: proposed criteria and rationale for consensus.
Am. J. Psychiatry. 162(3) 441-449. Review.

Arndt S., Andreasen N.C., Flaum M., Miller D., Nopoulos P., 1995. A longitudinal study 
of symptom dimensions in schizophrenia. Prediction and patterns of change. Arch Gen 
Psychiatry. 52 (5) 352-360.

Arseneault L., Cannon M., Witton J., Murray R.M., 2004. Causal association between 
cannabis and psychosis: examination of the evidence. Br J Psychiatry. 184:110-117.

Bakst S., Rabinowitz J., Bromet E.J., 2010. Is poor premorbid functioning a risk factor 
for suicide attempts in first-admission psychosis? Schizophr Res.116 (2-3) 210-216.

Baldwin P., Browne D., Scully P.J., Quinn J.F., Morgan M.G., Kinsella A., Owens J.M.,
Russell V., O'Callaghan E., Waddington J.L., 2005.Epidemiology of first-episode 
psychosis: illustrating the challenges across diagnostic boundaries through the Cavan-
Monaghan study at 8 years. Schizophr. Bull. 31(3) 624-638.



90

Barch, D.M., 2008. Emotion, motivation, and reward processing in schizophrenia
spectrum disorders: what we know and where we need to go. Schizophr. Bull. 34 (4) 
816–818.

Barch D.M., Dowd E.C., 2010. Goal representations and motivational drive in 
schizophrenia: the role of prefrontal-striatal interactions. Schizophr. Bull. 36 (5) 919-934.

Barrett E.A., Sundet K., Faerden A., Nesvåg R., Agartz I., Fosse R., Mork E., Steen N.E., 
Andreassen O.A., Melle I., 2010a. Suicidality before and in the early phases of first 
episode psychosis. Schizophr Res. 119 (1-3) 11-17.

Barrett E.A., Sundet K., Faerden A., Agartz I., Bratlien U., Romm K.L., Mork E.,
Rossberg J.I., Steen N.E., Andreassen O.A., Melle I., 2010b. Suicidality in first episode 
psychosis is associated with insight and negative beliefs about psychosis. Schizophr. Res.
123 (2-3) 257-262.

Barone P., Antonini A., Colosimo C., Marconi R., Morgante L., Avarello T.P., Bottacchi 
E., Cannas A., Ceravolo G., Ceravolo R., Cicarelli G., Gaglio R.M., Giglia R.M., Iemolo 
F., Manfredi M., Meco G., Nicoletti A., Pederzoli M., Petrone A., Pisani A., Pontieri 
F.E., Quatrale R., Ramat S., Scala R., Volpe G., Zappulla S., Bentivoglio A.R., Stocchi 
F., Trianni G., Dotto P.D., 2009. The PRIAMO study: A multicenter assessment of 
nonmotor symptoms and their impact on quality of life in Parkinson's disease. Mov. 
Disord. 24 (11) 1641-1649.

Bell, M.D., Lysaker, P.H., Beam-Goulet, J.L., Milstein, R.M., Lindenmayer, J.P., 1994. 
Five-component model of schizophrenia: assessing the factorial invariance of the positive 
and negative syndrome scale. Psychiatry Research. 52, 295-303.

Benito-León J., Cubo E., Coronell C., 2011. Impact of apathy on health-related quality of 
life in recently diagnosed Parkinson's disease: The ANIMO study. Mov. Disord. doi: 
10.1002/mds.23872. 

Bentsen H., Munkvold O.G., Notland T.H., Boye B., Bjoerge H., Lersbryggen A.B., 
Oskarsson K.H., Berg-Larsen R., Malt U.F., 1996. The interrater reliability of the 
Positive and Negative Syndrome Scale (PANSS). Int. J. Methods Psychiatr. Res. 6, 227-
235.

Bentall, R. P.,1990. The illusion of reality: a review and integration of psychological 
research on hallucinations. Psychological Bulletin107, 82–85.

Berenbaum, H., Oltmanns, T.F., 1992. Emotional experience and expression in 
schizophrenia and depression. J. Abnorm. Psychol. 101(1) 37-44.

Berman, A.H., Bergman, H., Palmstierna, T., Schlyter, F., 2005. Evaluation of the Drug 
Use Disorders Identification Test (DUDIT) in criminal justice and detoxification settings 
and in a Swedish population sample. Eur. Addict. Res. 11 (1) 22–31.

Bertelsen M., Jeppesen P., Petersen L., Thorup, A., Øhlenschlaeger, J., Le Quach, P., 
Østergaard Christensen, T., Krarup, G., Jørgensen, P., Nordentoft, M., 2007.Suicidal 



91

behaviour and mortality in first-episode psychosis: the OPUS trial. Br. J. Psychiatry 
Suppl. 51:140-146.

Bertelsen, M., Jeppesen, P., Petersen, L., Thorup, A., Øhlenschlaeger, J., Le Quach, P., 
Østergaard Christensen, T., Krarup, G., Jørgensen, P., Nordentoft, M., 2009. Course of 
illness in a sample of 265 patients with first-episode psychosis: five-year follow-up of the 
Danish OPUS trial. Schizophr. Res. 107 (2-3) 173-178.

Blanchard J.J., Cohen A.S., 2006.The structure of negative symptoms within 
schizophrenia:  implications for assessment. Schizophr. Bull. 32 (2) 238-245. 

Bleuler E., 1950. Dementia Praecox or the group of Schizophrenias. International 
Universities Press, New York.

Bleuler M., 1978. The Schizophrenic Disorders: Long-Term Patient and Family Studies 
(1972). London, Yale University Press.

Bonelli R.M., Cummings J.L., 2007. Frontal-subcortical circuitry and behavior.
Dialogues Clin Neurosci. 9 (2) 141-151. Review.

Bonner-Jackson A., Grossman L.S., Harrow M., Rosen C., 2010. Neurocognition in 
schizophrenia: a 20-year multi-follow-up of the course of processing speed and stored 
knowledge. Compr. Psychiatry. 51(5) 471-479.

Borod J.C., Alpert M., Brozgold A., Martin C., Welkowitz J., Diller L., Peselow E.,
Angrist B., Lieberman A., 1989. A preliminary comparison of flat affect schizophrenics 
and brain-damaged patients on measures of affective processing. J. Commun .Disord. 22 
(2) 93-104.

Bowie, C.R., Reichenberg, A., Patterson, T.L., Heaton, R.K., Harvey, P.D., 2006. 
Determinants of real-world functional performance in schizophrenia subjects: 
correlations with cognition, functional capacity, and symptoms. Am. J. Psychiatry. 163 
(3) 418-425.

Bourgeois M., Swendsen J., Young F., Amador X., Pini S., Cassano G.B., Lindenmayer 
J.P., Hsu C., Alphs L., Meltzer H.Y., 2004. InterSePT Study Group. Awareness of 
disorder and suicide risk in the treatment of schizophrenia: results of the international 
suicide prevention trial. Am. J. Psychiatry. 161 (8) 1494-1496.

Bottlender R., Strauss A., Möller H.J., 2010. Social disability in schizophrenic, 
schizoaffective and affective disorders 15 years after first admission. Schizophr. Res. 116 
(1) 9-15.

Brewer W.J,. Francey S.M., Wood S.J., Jackson H.J., Pantelis C., Phillips L.J., Yung 
A.R., Anderson V.A., McGorry P.D., 2005 Memory impairments identified in people at 
ultra-high risk for psychosis who later develop first-episode psychosis. Am. J.
Psychiatry. 162 (1) 71-78.



92

Breier A., Schreiber J.L., Dyer J, Pickar D., 1991. National Institute of Mental Health 
longitudinal study of chronic schizophrenia. Prognosis and predictors of outcome. Arch.
Gen. Psychiatry. 48 (3) 239-246.

Browne S., Clarke M., Gervin M., Waddington J.L., Larkin C., O'Callaghan E.,  2000. 
Determinants of quality of life at first presentation with schizophrenia. Br. J. Psychiatry
176, 173-176.

Buckley P.F., 2005. Neuroimaging of schizophrenia: structural abnormalities and 
pathophysiological implications. Neuropsychiatr Dis Treat. 1 (3) 193-204.

Cahill C., 1996. Psychotic experiences induced in deluded patients using distorted 
auditory feedback. Cogn Neuropsychiatry.1 (3) 201-211.

Canstatt C., 1841. Handbuch der medizinischen Klinik (Handbook of Clinical Medicine). 
Stuttgart, Enke.

Cardno A.G., Marshall E.J., Coid B., Macdonald A.M., Ribchester T.R., Davies N.J.,
Venturi P., Jones L.A., Lewis S.W., Sham P.C., Gottesman I.I., Farmer A.E., McGuffin 
P., Reveley A.M., Murray R.M., 1999. Heritability estimates for psychotic disorders: the 
Maudsley twin psychosis series. Arch. Gen. Psychiatry. 56 (2) 162-168.

Carpenter W.T., Heinrichs D.W., Wagman A.M.I., 1988. Deficit and
non-deficit forms of schizophrenia: the concept. Am. J. Psychiatry. 145:578–583.

Chang, W.C., Hui, C.L., Tang, J.Y., Wong, G.H., Lam, M.M., Chan, S.K., Chen, E.Y., 
2011. Persistent negative symptoms in first-episode schizophrenia: A prospective three-
year follow-up study. Schizophr. Res. 133 (1-3) 22-28.

Chang W.C., Tang J.Y., Hui C.L., Lam M.M., Wong G.H., Chan S.K., Chiu C.P., Chung 
D.W., Law C.W., Tso S., Chan K., Hung S.F., Chen E.Y., 2012. Duration of untreated 
psychosis: Relationship with baseline characteristics and three-year outcome in first-
episode psychosis. Psychiatry Res. 16, Epub ahead of print.

Cherlyn SY, Woon PS, Liu JJ, Ong WY, Tsai GC, Sim K., 2010. Genetic association 
studies of glutamate, GABA and related genes in schizophrenia and bipolar disorder: a 
decade of advance. Neurosci. Biobehav. Rev. 34 (6) 958-77.

Cichon S., Craddock N., Daly M., Faraone S.V., Gejman P.V., Kelsoe J., Lehner T., 
Levinson D.F., Moran A., Sklar P., Sullivan P.F.,Psychiatric GWAS Consortium 
Coordinating Committee,  2009. Genomewide association studies: history, rationale, and 
prospects for psychiatric disorders. Am. J. Psychiatry. (5) 540-56. Review.

Citrome L., Goldberg J.F., Stahl S.M., 2005. Toward convergence in the medication 
treatment of bipolar disorder and schizophrenia. Harv. Rev. Psychiatry. 13(1)28-42.
Review

Clarke M., Whitty P., Browne S., Mc Tigue O., Kinsella A., Waddington J.L., Larkin C.,
O’Callaghan E., 2006. Suicidality in first episode psychosis. Schizophr. Res. 86: 221–
225.



93

Clarke D.E., Van Reekum R., Patel J., Simard M., Gomez E., Streiner D.L., 2007. An 
appraisal of the psychometric properties of the Clinician version of the Apathy
Evaluation Scale (AES-C). Int. J. Methods Psychiatr. Res. 16 (2) 97-110.

Craddock N., O'Donovan M.C., Owen M.J., 2009. Psychosis genetics: modeling the 
relationship between schizophrenia, bipolar disorder, and mixed (or "schizoaffective") 
psychoses. Schizophr Bull. 35 (3) 482-490.

Crow T.J., 1980. Molecular pathology of schizophrenia: more than one disease 
process?Br Med J. 280 (6207) 66-68. Review. 

Crumlish N., Whitty P., Kamali M., Clarke M., Browne S., McTigue O., Lane A., 
Kinsella A., Larkin C., O'Callaghan E.. 2005. Early insight predicts depression and 
attempted suicide after 4 years in first-episode schizophrenia and schizophreniform 
disorder. Acta Psychiatr. Scand. 112 (6) 449-455.

Drake R.J., Dunn G., Tarrier N., Haddock G., Haley C., Lewis S., 2003. The evolution of 
symptoms in the early course of non-affective psychosis. Schizophr. Res. 63 (1-2) 171-
179.

Dutta R., Murray R.M., Hotopf M., Allardyce J., Jones P.B., Boydell J., 2010. 
Reassessing the long-term risk of suicide after a first episode of psychosis. Arch. Gen.
Psychiatry. 67 (12) 1230-7.

Dutta R., Greene T., Addington J., McKenzie K., Phillips M., Murray R.M., 2007. 
Biological, life course, and cross-cultural studies all point toward the value of 
dimensional and developmental ratings in the classification of psychosis. Schizophr.
Bull. 33 (4) 868-876. Review.

Dworkin R.H., 1992. Affective deficits and social deficits in schizophrenia: what's what?
Schizophr. Bull. 18 (1) 59-64.

Dworkin R.H., Clark S.C., Amador X.F., Gorman J.M., 1996. Does affective blunting in 
schizophrenia reflect affective deficit or neuromotor dysfunction? Schizophr. Res. 20 (3) 
301-306.

Eaton W.W., Thara R., Federman B., Melton B., Liang K.Y., 1995. Structure and course 
of positive and negative symptoms in schizophrenia. Arch. Gen. Psychiatry. 52 (2) 127-
134.

Edwards J., McGorry, P.D., Waddell, F.M., Harrigan, S.M., 1999. Enduring negative
symptoms in first-episode psychosis: comparison of six methods using follow-up data. 
Schizophr. Res. 40 (2) 147-158.

Eisenberg D.P., Berman K.F., 2010. Executive function, neural circuitry, and genetic 
mechanisms in schizophrenia. Neuropsychopharmacology. 35 (1) 258-277.

Emsley R, Rabinowitz J, Torreman M, 2003. The factor structure for the Positive and 
Negative Syndrome Scale (PANSS) in recent-onset psychosis. RIS-INT-35 Early 
Psychosis Global Working Group. Schizophr Res. 61(1) 47-57.



94

Endicott, J., Spitzer, R.L., Fleiss, J.L., Cohen, J., 1976. The global assessment scale. A 
procedure for measuring overall severity of psychiatric disturbance. Arch. Gen. 
Psychiatry. 33, 766–771.

Engh J.A., Friis S., Birkenaes A.B., Jonsdottir H., Ringen P.A., Ruud T., Sundet K.S., 
Opjordsmoen S., Andreeassen O.A., 2007. Measuring cognitive insight in schizophrenia 
and bipolar disorder: a comparative study. BMC Psychiatry. 7:71.

Engh J.A., Friis S., Birkenaes A.B., Jónsdóttir H., Klungsøyr O., Ringen P.A., Simonsen 
C., Vaskinn A., Opjordsmoen S., Andreassen O.A., 2010. Delusions are associated with 
poor cognitive insight in schizophrenia. Schizophr. Bull. 36 (4) 830-835.

Faerden, A., Nesvag, R., Barrett, E.A., Agartz, I., Finset, A., Friis, S., Rossberg, J.I.,
Melle, I., 2008. Assessing apathy: the use of the apathy evaluation scale in first episode 
psychosis. Eur. Psychiatry. 23 (1) 33–39.

Faerden, A., Vaskinn, A., Finset, A., Agartz, I., Barrett, E.A., Friis, S., Simonsen, C., 
Andreassen, O.A., Melle, I., 2009a. Apathy is associated with executive functioning in 
first episode psychosis. BMC Psychiatry 9, 1.

Faerden A., Friis S., Agartz I., Barrett, E.A., Nesvag R., Finset A. and Melle I.,2009b.  
Apathy and functioning in first episode psychosis. Psychiatr. Serv. 60 (11) 1495–1503.

Faerden A., Finset A., Friis S., Agartz I., Barrett E.A., Nesvåg R., Andreassen O.A.,
Marder S.R., Melle I.,  2010. Apathy in first episode psychosis patients: one year follow 
up. Schizophr. Res. 116 (1) 20-26.

Falloon I.R., 1992. Early intervention for first episodes of schizophrenia: a preliminary 
exploration. Psychiatry. 55 (1) 4-15.

Fenton, W.S., McGlashan, T.H., 1991. Natural history of schizophrenia subtypes. II. 
Positive and negative symptoms and long-term course. Arch. Gen. Psychiatry. 48 (11) 
978-986.

Fenton, W.S., McGlashan, T.H., 1992. Testing systems for assessment of negative 
symptoms in schizophrenia. Arch. Gen. Psychiatry. 49 (3) 179-184.

Fialko L., Freeman D., Bebbington P.E., Kuipers E., Garety P.A., Dunn G., Fowler D., 
2006. Understanding suicidal ideation in psychosis: findings from the Psychological 
Prevention of Relapse in Psychosis (PRP) trial. Acta Psychiatr. Scand. 114 (3) 177-186.

First M.B., 2006. Beyond clinical utility: broadening the DSM-V research appendix to 
include alternative diagnostic constructs. Am. J. Psychiatry. 163(10) 1679-1681.

Frith, C. D.,1987. The positive and negative symptoms of schizophrenia reflect 
impairments in the perception and initiation of action. Psychological Medicine.17, 631–
648.

Foussias, G., Remington, G., 2010. Negative symptoms in schizophrenia. Avolition and 
Occam's Razor. Schizophr. Bull. 36 (2) 359-369.



95

Foussias, G., Mann, S., Zakzanis, K.K., van Reekum, R., Remington, G., 2009. 
Motivational deficits as the central link to functioning in schizophrenia: a pilot study.
Schizophr. Res. 115 (2-3) 333-337.

Foussias G., Mann S., Zakzanis K.K., van Reekum R., Agid O., Remington G., 2011. 
Prediction of longitudinal functional outcomes in schizophrenia: the impact of baseline 
motivational deficits. Schizophr. Res. 132 (1) 24-7.

Friis, S., Larsen, T.K., Melle, I., Opjordsmoen, S., Johannessen, J.O., Haahr, U., 
Simonsen, E., Rund, B.R., Vaglum, P., McGlashan, T., 2003. Methodological pitfalls in 
early detection studies - the NAPE Lecture 2002. Nordic Association for Psychiatric 
Epidemiology. Acta Psychiatr. Scand. 107, 3-9.

Galderisi S, Mucci A, Bitter I, Libiger J, Bucci P, Wolfgang Fleischhacker W, Kahn RS, 
For The Eufest Study Group, 2012. Persistent negative symptoms in first episode patients 
with schizophrenia: Results from the European First Episode Schizophrenia Trial. Eur. 
Neuropsychopharmacol. May 28 (Epub ahead of print).

Gerbaldo H, Fickinger MP, Wetzel H, Helisch A, Philipp M, Benkert O., 1995a. Primary 
enduring negative symptoms in schizophrenia and major depression. J. Psychiatr. Res. 29 
(4) 297-302.

Gerbaldo H, Philipp M., 1995b. The deficit syndrome in schizophrenic and 
nonschizophrenic patients: preliminary studies. Psychopathology. 28 (1) 55-63.

Górna K., Jaracz K., Rybakowski F., Rybakowski J., 2008. Determinants of objective
and subjective quality of life in first-time-admission schizophrenic patients in Poland: a 
longitudinal study. Qual. Life Res. 17 (2) 237-247.

Grace A.A.,1991. Phasic versus tonic dopamine release and the modulation of dopamine 
system responsivity: a hypothesis for the etiology of schizophrenia. Neuroscience. 41 (1)
1-24. Review.

Grunebaum M.F., Oquendo M.A., Harkavy-Friedman J.M., Ellis S.P., Li S., Haas G.L., 
Malone K.M., Mann J.J.,2001. Delusions and suicidality. Am. J. Psychiatry. 158 (5) 742-
747.

Gur, R.E., Kohler, C.G., Ragland, J.D., Siegel, S.J., Lesko, K., Bilker, W.B., Gur, R.C., 
2006. Flat affect in schizophrenia: relation to emotion processing and neurocognitive 
measures. Schizophr. Bull. 32 (2) 279-287.

Gur, R.E., Loughead, J., Kohler, C.G., Elliott, M.A., Lesko, K., Ruparel, K., Wolf, D.H., 
Bilker, W.B., Gur, R.C., 2007. Limbic activation associated with misidentification of 
fearful faces and flat affect in schizophrenia. Arch. Gen. Psychiatry. 64 (12) 1356-1366.

Haahr U., Friis S., Larsen T.K., Melle I., Johannessen J.O., Opjordsmoen S., Simonsen 
E., Rund B.R., Vaglum P., McGlashan T., 2008.  First-episode psychosis: diagnostic 
stability over one and two years. Psychopathology. 41(5) 322-329.



96

Häfner H, Nowotny B, Löffler W, an der Heiden W, Maurer K., 1995. When and how 
does schizophrenia produce social deficits? Eur Arch Psychiatry Clin Neurosci. 246
(1)17-28.

Häfner, H., Löffler, W., Maurer, K., Hambrecht, M., an der Heiden, W., 1999. 
Depression,
negative symptoms, social stagnation and social decline in the early course of
schizophrenia. Acta Psychiatrica Scandinavica. 100, 105–118.

Hamm J., Kohler C.G., Gur R.C., Verma R., 2011. Automated Facial Action Coding 
System for dynamic analysis of facial expressions in neuropsychiatric disorders. J.
Neurosci. Methods. 200 (2) 237-256.

Harkavy-Friedman J.M., Kimhy D., Nelson E.A., Venarde D.F., Malaspina D., Mann 
J.J., 2003. Suicide attempts in schizophrenia: the role of command auditory 
hallucinations for suicide. J. Clin. Psychiatry. 64 (8) 871-874.

Harrow M., Herbener E.S., Shanklin A., Jobe T.H., Rattenbury F., Kaplan K.J., 2004. 
Followup of psychotic outpatients: dimensions of delusions and work functioning in 
schizophrenia. Schizophr Bull. 30 (1) 147-161.

Harrow M., Jobe T.H., 2010. How frequent is chronic multiyear delusional activity and 
recovery in schizophrenia: a 20-year multi-follow-up. Schizophr. Bull. 36 (1) 192-204.

Heinrichs R.W., Ruttan L., Zakzanis K.K., Case D., 1997. Parsing schizophrenia with 
neurocognitive tests: evidence of stability and validity. Brain Cogn. 35 (2) 207-224.

Heinz A., Schlagenhauf F., 2010. Dopaminergic dysfunction in schizophrenia: salience 
attribution revisited. Schizophr. Bull. 36 (3) 472-485. Review

Hempel, 1961. Introduction to problems of taxonomy. In J. Zubin. Field studies in mental 
disorders.New York, Grune & Stratton. 3-22.

Henry L.P., Amminger G.P., Harris M.G., Yuen H.P., Harrigan S.M., Prosser A.L.,
Schwartz O.S., Farrelly S.E., Herrman H., Jackson H.J., McGorry P.D., 2010. The 
EPPIC follow-up study of first-episode psychosis: longer-term clinical and functional 
outcome 7 years after index admission. J. Clin. Psychiatry. 71 (6) 716-28.

Herbener, E.S., Harrow, M., 2001. Longitudinal assessment of negative symptoms in 
schizophrenia/schizoaffective patients, other psychotic patients, and depressed patients.
Schizophr. Bull. 27 (3) 527-537.

Herbener ES, Harrow M., 2004. Are negative symptoms associated with functioning 
deficits in both schizophrenia and nonschizophrenia patients? A 10-year longitudinal 
analysis. Schizophr Bull. 30 (4) 813-825.

Ho, B.C., Nopoulos, P., Flaum, M., Arndt, S., Andreasen, N.C., 1998. Two-year outcome 
in first-episode schizophrenia: predictive value of symptoms for quality of life. Am. J. 
Psychiatry. 155 (9) 1196-11201.



97

Hoff A.L., Svetina C., Shields G., Stewart J., DeLisi L.E., 2005.Ten year longitudinal 
study of neuropsychological functioning subsequent to a first episode of schizophrenia.
Schizophr. Res.78 (1) 27-34.

Honig A., Romme M.A., Ensink B.J., Escher S.D., Pennings M.H., deVries M.W., 1998. 
Auditory hallucinations: a comparison between patients and nonpatients. J Nerv Ment 
Dis. 186 (10) 646-651.

Horan W.P., Kring A.M., Gur R.E., Reise S.P., Blanchard J.J., 2011.Development and 
psychometric validation of the Clinical Assessment Interview for Negative Symptoms 
(CAINS). Schizophr. Res. 132 (2-3)140-145.

Howes O.D., Kapur S., 2009. The dopamine hypothesis of schizophrenia: version III--the 
final common pathway. Schizophr. Bull. 35 (3) 549-562.

Hwu H.G., Chen C.H., Hwang T.J., Liu C.M., Cheng J.J., Lin S.K., Liu S.K., Chen C.H.,
Chi Y.Y., Ou-Young C.W., Lin H.N., Chen W.J., 2002.Symptom patterns and 
subgrouping of schizophrenic patients: significance of negative symptoms assessed on 
admission. Schizophr Res. 56 (1-2) 105-119.

Jablensky A., Sartorius N., Ernberg G., Anker M., Korten A., Cooper J.E., Day R.,
Bertelsen A., 1992. Schizophrenia: manifestations, incidence and course in different 
cultures. A World Health Organization ten-country study. Psychol. Med. Monogr. Suppl.
20:1-97.

Jablensky A., 2000. Epidemiology of schizophrenia: the global burden of disease and 
disability. Eur. Arch. Psychiatry Clin. Neurosci. 250 (6) 274-85. Review.

Jaspers, K., 1959. General Psychopathology, 7nth ed. Manchester: Manchester 
University Press.

Johansen R., Hestad K., Iversen V.C., Agartz I., Sundet K., Andreassen O.A., Melle I., 
2011. Cognitive and clinical factors are associated with service engagement in early-
phase schizophrenia spectrum disorders. J. Nerv. Ment. Dis.199 (3) 176-182.

Jónsdóttir H., Engh J.A., Friis S., Birkenaes A., Ringen P.A., Vaskinn A., Sundet K, 
Opjordsmoen S., Andreassen O.A., 2008. Measurement of insight in patients with bipolar 
disorder: are self-rated scales developed for patients with schizophrenia applicable? J.
Nerv. Ment. Dis. 196 (4) 333-335.

Johns L.C., Rossell S., Frith C., 2001. Verbal self-monitoring and auditory verbal 
hallucinations in patients with schizophrenia. Psychol. Med. 31:705–715.

Johns L.C., Gregg L., Allen P., McGuire P.K., 2006. Impaired verbal self-monitoring in 
psychosis: effects of state, trait and diagnosis. Psychol. Med. 36: 465–474.

Johnstone E.C., Crow T.J., Johnson A.L., MacMillan J.F., 1986. The Northwick Park
Study of first episodes of schizophrenia. I. Presentation of the illness and problems 
relating to admission. Br. J. Psychiatry. 148:115-120.



98

Johnstone EC, Owens DG, Frith CD, Crow TJ., 1987. The relative stability of positive 
and negative features in chronic schizophrenia. Br. J. Psychiatry. 150: 60-64.

Kaplan K.J., Harrow M., 1996. Positive and negative symptoms as risk factors for later 
suicidal activity in schizophrenics versus depressives. Suicide Life Threat Behav. 26 (2)
105-21.

Karttunen K., Karppi P., Hiltunen A., Vanhanen M., Välimäki T., Martikainen J.,
Valtonen H., Sivenius .J, Soininen H., Hartikainen S., Suhonen J., Pirttilä T.; for the 
ALSOVA study group, 2010. Neuropsychiatric symptoms and Quality of Life in patients 
with very mild and mild Alzheimer's disease. Int. J. Geriatr. Psychiatry 26, 473-482.

Kay, S.R., Fiszbein, A., Opler, L.A., 1987. The positive and negative syndrome scale 
(PANSS) for schizophrenia. Schizophr. Bull. 13, 261-276.

Kay S.R., Sevy S., 1990. Pyramidical model of schizophrenia. Schizophr. Bull. 16 (3) 
537-545.

Kelley M.E., van Kammen D.P., Allen D.N., 1999. Empirical validation of primary 
negative symptoms: independence from effects of medication and psychosis. Am. J. 
Psychiatry. 156 (3) 406-411.

Kelley, M.E., Haas, G.L., van Kammen, D.P., 2008. Longitudinal progression of 
negative symptoms in schizophrenia: a new look at an old problem. Schizophr. Res.105 
(1-3) 188-196.

Kelly B.D., O'Callaghan E., Waddington J.L., Feeney L., Browne S., Scully P.J., Clarke 
M., Quinn J.F., McTigue O., Morgan M.G., Kinsella A, Larkin C., 2010. Schizophrenia
and the city: A review of literature and prospective study of psychosis and urbanicity in 
Ireland. Schizophr. Res. 116 (1) 75-89.

Kiang, M., Christensen, B.K., Remington, G., Kapur, S., 2003. Apathy in schizophrenia: 
clinical correlates and association with functional outcome. Schizophr. Res. 63 (1-2) 79–
88.

Kirkpatrick, B., Buchanan, R.W., McKenney, P.D., Alphs, L.D., Carpenter, W.T. Jr., 
1989.The Schedule for the Deficit syndrome: an instrument for research in schizophrenia.
Psychiatry Res. 30 (2) 119-123.

Kirkpatrick B., Buchanan R.W., Ross D.E., Carpenter W.T. Jr., 2001. A separate disease 
within the syndrome of schizophrenia. Arch. Gen. Psychiatry. 58 (2) 165-171. Review.

Kirkpatrick B., Galderisi S., 2008. Deficit schizophrenia: an update. World Psychiatry. 7 
(3) 143-147.

Kirkpatrick, B., Fenton, W.S., Carpenter, W.T. Jr., Marder, S.R., 2006. The NIMH-
MATRICS consensus statement on negative symptoms. Schizophr. Bull. 32, 214–219.



99

Kirkpatrick B., Strauss G.P., Nguyen L., Fischer B.A., Daniel D.G., Cienfuegos A.,
Marder S.R., 2011. The brief negative symptom scale: psychometric properties. 
Schizophr. Bull. 37 (2) 300-305.

Kohler, C.G., Walker, J.B., Martin, E.A., Healey, K.M., Moberg, P.J., 2010. Facial 
emotion perception in schizophrenia: a meta-analytic review. Schizophr. Bull. 36 (5) 
1009-1019.

Kohler C.G., Hoffman L.J., Eastman L.B., Healey K., Moberg P.J., 2011.Facial emotion 
perception in depression and bipolar disorder: a quantitative review. Psychiatry Res. 188
(3) 303-309.

Konstantakopoulos G., Ploumpidis D., Oulis P., Patrikelis P., Soumani A., Papadimitriou 
G.N., Politis A.M., 2011. Apathy, cognitive deficits and functional impairment in 
schizophrenia. Schizophr. Res. 133 (1-3) 193-198.

Kraepelin, E., 1971. Dementia praecox and paraphrenia, reprint 1919 English translated 
edition edn. Robert E. Krieger Publishing Co Inc., Huntington, New York.

Krause R., Steimer-Krause E., Hufnagel H., 1992. Expression and experience of affects 
in paranoid schizophrenia. Eur. Rev. Appl. Psychol. 42:131-140.

Krause, R., Steimer, E., Sänger-Alt, C., Wagner, G., 1989. Facial expression of 
schzophrenic patients and their interaction partners. Psychiatry. 52 (1) 1-12.

Kring A.M., Kerr S.L., Smith D.A. Neale J.M.. 1993. Flat affect in schizophrenia does 
not reflect diminished subjective experience of emotion. J. Abnorm. Psychol. 102 (4) 
507-517.

Langdon R., Ward P.B., Coltheart M., 2010. Reasoning anomalies associated with 
delusions in schizophrenia. Schizophr Bull. 36 (2) 321-30.

Larsen, T.K., McGlashan, T.H., Johannessen, J.O., Friis, S., Guldberg, C., Haahr, U., 
Horneland, M., Melle, I., Moe, L.C., Opjordsmoen S., Simonsen, E., Vaglum, P., 2001. 
Shortened duration of untreated first episode of psychosis: changes in patient 
characteristics at treatment. Am. J. Psychiatry 158, 1917-1919.

Larsen T.K., Friis S., Haahr U., Johannessen J.O., Melle I., Opjordsmoen S., Rund B.R.,
Simonsen E., Vaglum P.V., McGlashan T.H., 2004. Premorbid adjustment in first-
episode non-affective psychosis: distinct patterns of pre-onset course. Br. J. Psychiatry.
185:108-115.

Larøi F., Woodward T.S., 2007. Hallucinations from a cognitive perspective. Harv. Rev. 
Psychiatry. 15 (3) 109-17. Review.

Larøi F., 2012. How do auditory verbal hallucinations in patients differ from those in 
non-patients? Front. Hum. Neurosci. 6:25.

Lehoux, C., Gobeil, M.H., Lefèbvre, A.A., Maziade, M., Roy, M.A., 2009. The five-
factor



100

structure of the PANSS: a critical review of its consistency across studies. Clinical 
Schizophrenia & Related Psychoses. 3, 103–110.

Lepage, M., Sergerie, K., Benoit, A., Czechowska, Y., Dickie, E., Armony, J.L., 2011. 
Emotional face processing and flat affect in schizophrenia: functional and structural 
neural correlates. Psychol. Med. 41 (9) 1833-1844.

Lehman, A.F., 1988. A quality of life interview for the chronically mentally ill. 
Evaluation Programme Planning 11, 51-62.

Lewandowski K.E., Cohen B.M., Keshavan M.S., Ongür D., 2011. Relationship of 
neurocognitive deficits to diagnosis and symptoms across affective and non-affective 
psychoses. Schizophr. Res. 133 (1-3) 212-217.

Linscott R.J., van Os J., 2010. Systematic reviews of categorical versus continuum 
models in psychosis: evidence for discontinuous subpopulations underlying a 
psychometric continuum. Implications for DSM-V, DSM-VI, and DSM-VII. Annu. Rev. 
Clin. Psychol. 6: 391-419. Review.

Lysaker, P.H., Davis, L.W., 2004. Social function in schizophrenia and schizoaffective 
disorder: associations with personality, symptoms, and neurocognition. Health Qual. Life 
Outcomes 2, 15.

Mäkinen J., Miettunen J., Isohanni M., Koponen H., 2008. Negative symptoms in 
schizophrenia: a review. Nord J Psychiatry. 62 (5) 334-341. Review.

Mäkinen J., Miettunen J., Jääskeläinen E., Veijola J., Isohanni M., Koponen H., 2010. 
Negative symptoms and their predictors in schizophrenia within the Northern Finland 
1966 Birth Cohort. Psychiatry Res.178 (1) 121-125.

Malla, A.K., Takhar, J.J., Norman, R.M., Manchanda, R., Cortese, L., Haricharan, R.,
Verdi, M., Ahmed, R., 2002. Negative symptoms in first episode non-affective 
psychosis. Acta Psychiatr. Scand. 105 (6) 431-439.

Malla A.K., Norman R.M., Takhar J., Manchanda R., Townsend L., Scholten D.,
Haricharan R., 2004. Can patients at risk for persistent negative symptoms be identified 
during their first episode of psychosis? J. Nerv. Ment. Dis. 192 (7) 455-63.

Malla A., Payne J., 2005. First-episode psychosis: psychopathology, quality of life, and 
functional outcome. Schizophr Bull. 31(3) 650-671.

Marengo J., Harrow M., Herbener E.S., Sands J., 2000. A prospective longitudinal 
10-year study of schizophrenia's three major factors and depression. Psychiatry 
Res. 97(1) 61-77.

Marin R.S., 1991a. Apathy: a neuropsychiatric syndrome. J. Neuropsychiatry Clin. 
Neurosci. 3 (3) 243-254.



101

Marin R.S., Biedrzycki R.C., Firinciogullari S., 1991b. Reliability and validity of the 
Apathy Evaluation Scale. Psych. Res. 38 (2) 143-162.

Marneros A., Pillmann F., Wustmann T., 2012. Delusional disorders: are they simply 
paranoid schizophrenia? Schizophr .Bull. 38 (3) 561-568.

Matheson S.L., Shepherd A.M., Laurens K.R., Carr V.J., 2011. A systematic meta-
review grading the evidence for non-genetic risk factors and putative antecedents of 
schizophrenia. Schizophr Res. 133 (1-3) 133-142.

Mauri M.C., Valli I., Ferrari V.M., Regispani F., Cerveri G., Invernizzi G., 2006. 
Hallucinatory disorder: preliminary data for a clinical diagnostic proposal. Cognitive 
Neuropsychiatry. 11 (5) 480-92.

Mauri M.C., Gaietta M., Dragogna F., Valli I., Cerveri G., Marotta G.., 2008. 
Hallucinatory disorder, an original clinical picture? Clinical and imaging data. Prog.
Neuropsychopharmacol. Biol Psychiatry. 32 (2) 523-530.

Mednick S., McGlashan T., 1996. Early detection and intervention with psychosis: 
opportunities for preventing chronicity. Brussel: NATO International Scientific 
Exchange Programmes. Advanced Study Institute, I, 10.

Melle, I., Larsen, T.K., Haahr, U., Friis, S., Johannessen, J.O., Opjordsmoen, S., 
Simonsen, E., Rund, B.R., Vaglum, P., McGlashan, T.H., 2004. Reducing the duration of 
untreated first-episode psychosis. Arch. Gen. Psychiatry 61 (2) 143-150.

Melle I., Larsen, T.K., Haahr, U., Friis, S., Johannessen, J.O., Opjordsmoen, S., 
Simonsen, E., Rund, B.R., Vaglum, P., McGlashan, T.H., 2005. Reducing the duration of 
untreated first-episode psychosis– effects on baseline social functioning and quality of 
life.  Acta Psych. Scand. 112 (6) 469-473.

Melle I., Johannessen, J.O., Larsen, T.K., Haahr, U., Friis, S., Opjordsmoen, S., 
Simonsen, E., Rund, B.R., Vaglum, P., McGlashan, T.H., 2006. Early detection reduces 
suicide rates in first episode psychosis.  Am. J. Psych. 163:800-804.

Melle I., Røssberg J.I., Joa I., Friis S., Haahr U., Johannessen J.O., Larsen T.K.,
Opjordsmoen S., Rund B.R., Simonsen E., Vaglum P., McGlashan T., 2010. The 
development of subjective quality of life over the first 2 years in first-episode psychosis.
J. Nerv. Ment. Dis. 198 (12) 864-849.

Melle I., Barrett E.A., 2012. Insight and suicidal behavior in first-episode schizophrenia.
Expert. Rev. Neurother. 12 (3) 353-359. Review.

Messinger, J.W., Trémeau, F., Antonius, D., Mendelsohn, E., Prudent, V., Stanford, 
A.D., Malaspina, D., 2011. Avolition and expressive deficits capture negative symptom 
phenomenology: implications for DSM-5 and schizophrenia research. Clin. Psychol. 
Rev. 31 (1) 161-168.



102

Meyer, U., Yee, B.K., Feldon, J., 2007. The neurodevelopmental impact of prenatal 
infections at different times in pregnancy: the earlier the worse. Neuroscientist 13, 241–
266.

McGlashan T.H., 1984. The Chestnut Lodge follow-up study. I. Follow-up methodology 
and study sample. Arch. Gen. Psychiatry. 41(6) 573-585.

McGlashan T.H., Fenton W.S., 1992. The positive-negative distinction in schizophrenia. 
Review of natural history validators. Arch. Gen. Psychiatry. 49 (1) 63-72. Review

Milev, P., Ho, B.C., Arndt, S., Andreasen, N.C., 2005. Predictive values of 
neurocognition and negative symptoms on functional outcome in schizophrenia: a 
longitudinal first-episode study with 7-year follow-up. Am. J. Psychiatry. 162 (3) 495-
506.

Modestin J., Huber A., Satirli E., Malti T,. Hell D., 2003. Long-term course of 
schizophrenic illness: Bleuler's study reconsidered. Am. J. Psychiatry. 160 (12) 2202-
2208.

Montross L.P., Zisook S., Kasckow J., 2005. Suicide among patients with schizophrenia:
a consideration of risk and protective factors. Ann. Clin. Psychiatry. 17 (3) 173-82.
Review.

Morgan KD, Dazzan P, Orr KG, Hutchinson G, Chitnis X, Suckling J, Lythgoe D, 
Pollock SJ, Rossell S, Shapleske J, Fearon P, Morgan C, David A, McGuire PK, Jones 
PB, Leff J, Murray RM., 2007. Grey matter abnormalities in first-episode schizophrenia 
and affective psychosis. Br. J. Psychiatry Suppl. 51:111-116.

Mueser K.T., McGurk S.R., 2004. Schizophrenia. Lancet. 363 (9426) 2063-2072.
Review.

Munro A., 1995. The classification of delusional disorders. Psychiatr. Clin. North. 
Am.18 (2)199-212. Review.

Nordentoft M., Jeppesen P., Abel M., Kassow P., Petersen L., Thorup A., Krarup G.,
Hemmingsen R., Jørgensen P., 2002. OPUS study: suicidal behaviour, suicidal ideation 
and hopelessness among patients with first-episode psychosis. One-year follow-up of a 
randomised controlled trial. Br. J. Psychiatry. 43: 98-106.

Nuechterlein, K. H., & Green, M. F., 2006. MCCB. MATRICS Consensus Cognitive 
Battery.Manual. Los Angeles, CA: MATRICS Assessment.

Opjordsmoen S., 1988. Long-term course and outcome in delusional disorder. Acta 
Psychiatr. Scand. 78 (5) 576-86.

Opjordsmoen S., 1989. DeIusional disorders I. Comparative long term outcome. Acta 
Psychiatr. Scand. 80(6) 603-612.

Opjordsmoen S., 1989. Delusional disorders. II. Predictor analysis of long-term outcome.
Acta Psychiatr Scand. 80 (6) 613-619.



103

Palmer B.A., Pankratz V.S., Bostwick J.M., 2005. The lifetime risk of suicide in 
schizophrenia: a reexamination. Arch. Gen. Psychiatry. 62 (3) 247-253.

Pantelis C., Yücel M., Wood S.J., Velakoulis D., Sun D., Berger G., Stuart G.W., Yung 
A., Phillips L., McGorry P.D., 2005. Structural brain imaging evidence for multiple 
pathological processes at different stages of brain development in schizophrenia.
Schizophr. Bull. 31 (3) 672-696.

Pedersen, G., Hagtvet, K.A., Karterud, S., 2007. Generalizability studies of the global 
assessment of functioning-split version. Compr. Psychiatry. 48 (1) 88-94.

Peralta V., Cuesta M.J., 2008. Exploring the borders of the schizoaffective spectrum: a 
categorical and dimensional approach. J. Affect. Disord. 108 (1-2) 71-86.

Perkins D.O., Gu H., Boteva K., Lieberman J.A., 2005. Relationship between duration of 
untreated psychosis and outcome in first-episode schizophrenia: a critical review and 
meta-analysis. Am J Psychiatry. 162 (10) 1785-1804. Review.

Pluck G.C., Brown R.G., 2002. Apathy in Parkinson's disease. J. Neurol. Neurosurg. 
Psychiatry 73 (6) 636-642.

Pogue-Geile, M.F., Harrow, M., 1985. Negative symptoms in schizophrenia: their 
longitudinal course and prognostic importance. Schizophr. Bull. 11 (3) 427-439.

Pompili M, Amador XF, Girardi P, Harkavy-Friedman J, Harrow M, Kaplan K, Krausz 
M, Lester D, Meltzer HY, Modestin J, Montross LP, Mortensen PB, Munk-Jørgensen P, 
Nielsen J, Nordentoft M, Saarinen PI, Zisook S, Wilson ST, Tatarelli R., 2007. Suicide
risk in schizophrenia: learning from the past to change the future. Ann. Gen. Psychiatry.
16; 6:10.

Pompili M., Serafini G., Innamorati M., Lester D., Shrivastava A., Girardi P., Nordentoft 
M., 2011. Suicide risk in first episode psychosis: a selective review of the current 
literature. Schizophr. Res. 129 (1) 1-11.

Preti A., Meneghelli A., Pisano A., Cocchi A.; Programma 2000 Team, 2009. Risk of 
suicide and suicidal ideation in psychosis: results from an Italian multi-modal pilot 
program on early intervention in psychosis. Schizophr Res. 113(2-3) 145-50. 

Priebe S., Roeder-Wanner U.U., Kaiser W., 2000. Quality of life in first-admitted 
schizophrenia patients: a follow-up study. Psychol Med. (1) 225-230.

Raffard S, Bayard S, Capdevielle D, Garcia F, Boulenger JP, Gely-Nargeot MC., 2008. 
Lack of insight in schizophrenia: a review. Encephale. 34 (5) 511-516.

Reichenberg A, Weiser M, Rabinowitz J, Caspi A, Schmeidler J, Mark M, Kaplan Z, 
Davidson M., 2002. A population-based cohort study of premorbid intellectual, language, 
and behavioral functioning in patients with schizophrenia, schizoaffective disorder, and 
nonpsychotic bipolar disorder. Am J Psychiatry. 159 (12) 2027-2035.



104

Renwick L., Jackson D., Foley S., Owens E., Ramperti N., Behan C., Anwar M., Kinsella 
A., Turner N., Clarke M., O Callaghan E., 2011. Depression and quality of life in first-
episode psychosis. Compr. Psychiatry. Aug 24. [Epub ahead of print]

Ripke S., et al., 2011. Genome-wide association study identifies five new schizophrenia 
loci. Nat Genet. 43 (10) 969-976.

Romm KL, Rossberg JI, Berg AO, Barrett EA, Faerden A, Agartz I, Andreassen OA, 
Melle I., 2010. Depression and depressive symptoms in first episode psychosis. J Nerv 
Ment Dis. 198 (1) 67-71.

Romm K.L., Rossberg J.I., Hansen C.F., Haug E., Andreassen O.A., Melle I., 2011. Self-
esteem is associated with premorbid adjustment and positive psychotic symptoms in 
early psychosis. BMC Psychiatry. 19;11:136.

Roth R.M., Flashman, L., Saykin A., Thomas T.W., McAllister, W., Vidaver, R., 2004.
Apathy in Schizophrenia: Reduced Frontal Lobe Volume and Neuropsychological 
Deficits. Am. J. Psychiatry 161 (1) 157–159.

Sachs, G., Steger-Wuchse, D., Kryspin-Exner, I., Gur, R.C., Katschnig, H., 2004. Facial 
recognition deficits and cognition in schizophrenia. Schizophr. Res. 68 (1) 27-35.

Saha S., Chant D., McGrath J.., 2007. A systematic review of mortality in schizophrenia: 
is the differential mortality gap worsening over time? Arch. Gen. Psychiatry. 64 (10) 
1123-1131. Review.

Saunders, J.B., Aasland, O.G., Babor, T.F., de la Fuente J.R., Grant, M., 1993. 
Development
of the Alcohol Use Disorders Identification Test (AUDIT): WHO Collaborative Project 
on Early Detection of Persons with Harmful Alcohol Consumption-II. Addiction 88 (6) 
791–804.

Schmitz N., Malla A., Norman R., Archie S., Zipursky R., 2007. Inconsistency in the 
relationship between duration of untreated psychosis (DUP) and negative symptoms:
sorting out the problem of heterogeneity. Schizophr Res. 93 (1-3) 152-159. 

Selten J.P., Wiersma D., van den Bosch R.J., 2000. Distress attributed to negative 
symptoms in schizophrenia. Schizophr. Bull. 26 (3) 737-744.

Shepherd M., Watt D., Falloon I., Smeeton N., 1989. The natural history of 
schizophrenia: a five-year follow-up study of outcome and prediction in a representative 
sample of schizophrenics. Psychol. Med. Monogr. Suppl. 15:1-46.

Shtasel, D.L., Gur, R.E., Gallacher, F., Heimberg, C., Gur, R.C., 1992. Gender 
differences in the clinical expression of schizophrenia. Schizophr. Res. 7 (3) 225-231.

Shayevitz C., Cohen O.S., Faraone S.V., Glatt S.J., 2010. A re-review of the association 
between the NOTCH4 locus and schizophrenia. Am. J. Med. Genet. B. Neuropsychiatr.
Genet. 159 (5) 477-483.



105

Siegel SJ, Irani F, Brensinger CM, Kohler CG, Bilker WB, Ragland JD, Kanes SJ, Gur 
RC, Gur RE., 2006. Prognostic variables at intake and long-term level of function in 
schizophrenia. Am. J. Psychiatry. 163 (3) 433-441.

Simonsen E, Friis S, Opjordsmoen S, Mortensen EL, Haahr U, Melle I, Joa I, 
Johannessen JO, Larsen TK, Røssberg JI, Rund BR, Vaglum P, McGlashan TH, 2010. 
Early identification of non-remission in first-episode psychosis in a two-year outcome 
study. Acta Psychiatr. Scand. 122 (5) 375-383.

Simonsen C., Sundet K., Vaskinn A., Birkenaes A.B., Engh J.A., Faerden A., Jónsdóttir 
H, Ringen P.A., Opjordsmoen S., Melle I., Friis S., Andreassen O.A., 2011. 
Neurocognitive dysfunction in bipolar and schizophrenia spectrum disorders depends on 
history of psychosis rather than diagnostic group. Schizophr. Bull. 37 (1) 73-83.

Sim K., Mahendran R., Siris S.G., Heckers S., Chong S.A., 2004. Subjective quality of 
life in first episode schizophrenia spectrum disorders with comorbid depression.
Psychiatry Res. 129 (2) 141-147.

Sklar P. et al., 2011. Psychiatric GWAS Consortium Bipolar Disorder Working Group.
Large-scale genome-wide association analysis of bipolar disorder identifies a new
susceptibility locus near ODZ4. Nat Genet. 43 (10) 977-983.

Slade, P.D., 1976. Hallucinations. Psychological Medicine. 5, 7-13.

Snitz B.E., Macdonald A.W.3rd, Carter C.S., 2006. Cognitive deficits in unaffected first-
degree relatives of schizophrenia patients: a meta-analytic review of putative 
endophenotypes. Schizophr. Bull. (1) 179-194.

Sommer I.E., Daalman K., Rietkerk T., Diederen K.M., Bakker S., Wijkstra J., Boks 
M.P., 2008. Healthy Individuals With Auditory Verbal Hallucinations; Who Are They? 
Psychiatric Assessments of a Selected Sample of 103 Subjects. Schizophr Bull. 36 (3) 
633-641.

Spitzer, R.L., Williams, J.B., Gibbon, M., First, M.B., 1992. The Structured Clinical 
Interview for DSM-III-R (SCID). I: history, rationale, and description. Arch. Gen. Psych. 
49 (8) 624–629.

Starkstein S.E., Jorge R., Mizrahi R., Robinson R.G., 2006. A prospective longitudinal 
study of apathy in Alzheimer's disease. Neurol. Neurosurg. Psychiatry. 77 (1) 8-11.

Starkstein S.E., Merello M., Brockman S., Bruce D., Petracca G., Power B.D., 2009. 
Apathy predicts more severe parkinsonism in Alzheimer's disease. Am. J. Geriatr. 
Psychiatry 17 (4) 291-298.

Stuss D.T., Knight R.T., 2002. Principles of Frontal lobe Function.  Oxford University 
Press, New York.

Strauss J.S., Carpenter W.T., 1974. The prediction of outcome in schizophrenia II. 
Relationships between predictor and outcome variables: a report from the WHO 
international pilot study of schizophrenia. Arch. Gen. Psychiatry 31 (1) 37–42.



106

Strasser HC, Lilyestrom J, Ashby ER, Honeycutt NA, Schretlen DJ, Pulver AE, Hopkins 
RO, Depaulo JR, Potash JB, Schweizer B, Yates KO, Kurian E, Barta PE, Pearlson GD., 
2005. Hippocampal and ventricular volumes in psychotic and nonpsychotic bipolar 
patients compared with schizophrenia patients and community control subjects: a pilot 
study. Biol Psychiatry. 57 (6) 633-639.

Strakowski S.M., Delbello M.P., Adler C.M., 2005.The functional neuroanatomy of 
bipolar disorder: a review of neuroimaging findings. Mol. Psychiatry. 10 (1) 105-116.
Review.

Sullivan P.F., Kendler K.S., Neale M.C., 2003. Schizophrenia as a complex trait: 
evidence from a meta-analysis of twin studies. Arch. Gen. Psychiatry. 60 (12) 1187-
1192.

Szöke A., Schürhoff F., Mathieu F., Meary A., Ionescu S., Leboyer M., 2005. Tests of 
executive functions in first-degree relatives of schizophrenic patients: a meta-analysis.
Psychol Med. 35(6) 771-782.

Tekin S., Cummings J.L., 2002. Frontal-subcortical neuronal circuits and clinical 
neuropsychiatry: an update. J. Psychosom. Res. 53 (2) 647-654.

Tandon R., Keshavan MS, Nasrallah HA, 2008. Schizophrenia, "Just the Facts": what we 
know in 2008 part 1: overview. Schizophr Res.100 (1-3) 4-19.

Trémeau F., Malaspina D., Duval F., Corrêa H., Hager-Budny M., Coin-Bariou L.,
Macher J.P., Gorman J.M., 2005. Facial expressiveness in patients with schizophrenia 
compared to depressed patients and nonpatient comparison subjects. Am. J. Psychiatry.
162 (1) 92-101.

Tsoi T., Baillon S., Lindesay J., 2008. Early frontal executive impairment as a predictor 
of subsequent behavior disturbance in dementia. Am. J. Geriatr. Psychiatry 16 (2) 102-
108.

Van Os, J., Linscott, R.J., Myin-Germeys, I., Delespaul, P., Krabbendam, L., 2009. A
systematic review and meta-analysis of the psychosis continuum: evidence for a
psychosis proneness-persistence-impairment model of psychotic disorder. Psychol.
Med. 39, 179–195.

Van Reekum R., Stuss D.T., Ostrander L., 2005. Apathy: why care? J. Neuropsychiatry 
Clin. Neurosci. 17(1) 7-19. Review.

Veling W., Susser E., 2011. Migration and psychotic disorders. Expert Rev. Neurother.
11 (1) 65-67.

Ventura, J., Hellemann, G.S., Thames, A.D., Koellner, V., Nuechterlein, K.H., 2009. 
Schizophr. Res. 113 (2-3) 189-199.

Walker, E.F., Grimes, K.E., Davis, D.M., Smith, A.J., 1993. Childhood precursors of 
schizophrenia: facial expressions of emotion. Am. J. Psychiatry. 150 (11) 1654-1660.



107

Weiser, M., Reichenberg, A., Kravitz, E., Lubin, G., Shmushkevich, M., Glahn, D.C., 
Gross,
R., Rabinowitz, J., Noy, S., Davidson, M., 2008. Subtle cognitive dysfunction in
nonaffected siblings of individuals affected by nonpsychotic disorders. Biol.
Psychiatry. 63, 602–608.

Westermeyer J.F., Harrow M., Marengo J.T., 1991. Risk for suicide in schizophrenia and 
other psychotic and nonpsychotic disorders. J Nerv Ment Dis.179: 259–266.

White, C., Stirling, J., Hopkins, R., Morris, J., Montague, L., Tantam, D., Lewis, S.,
2009. Predictors of 10-year outcome of first-episode psychosis. Psychol. Med. 39 (9) 
1447-1456.

White, L., Harvey, P.D., Opler, L., Lindenmayer, J.P., 1997. Empirical assessment of the 
factorial structure of clinical in schizophrenia. A multisite, multimodel evaluation of the 
factorial structure of the Positive and Negative Syndrome Scale. The PANSS Study 
Group. Psychopathology 30, 263– 274.

WHO, Colloborating Centre for Drug Statistics Methodology, 2008.  ATC Index
with DDD`s.

Williams H.J., Craddock N., Russo G., Hamshere M.L., Moskvina V., Dwyer S., Smith 
R.L., Green E., Grozeva D., Holmans P., Owen M.J., O'Donovan M.C., 2011. Most 
genome-wide significant susceptibility loci for schizophrenia and bipolar disorder 
reported to date cross-traditional diagnostic boundaries. Hum. Mol. Genet. 20 (2) 387-
391.

Woods S.W., Addington J., Cadenhead K.S., 2009. Validity of the prodromal risk 
syndrome for first psychosis: findings from the North American Prodrome Longitudinal 
Study. Schizophr Bull. 35: 894–908.

Zanelli J., Reichenberg A., Morgan K., Fearon P., Kravariti E., Dazzan P, Morgan C.,
Zanelli C., Demjaha A., Jones P.B., Doody G.A., Kapur S., Murray R.M., 2010. Specific 
and generalized neuropsychological deficits: a comparison of patients with various first-
episode psychosis presentations. Am. J. Psychiatry.167 (1) 78-85.



108

Papers I-III



I





II





III





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


