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Foreword

Schizophrenia Spectrum Disorders: Insights from Views
Across 100 years

Schizophrenia spectrum and related disorders such as schizoaffective and mood dis-
orders, schizophreniform disorders, brief psychotic disorders, delusional and shared
psychotic disorders, and personality (i.e., schizotypal, paranoid, and schizoid per-
sonality) disorders are the most debilitating forms of mental illness, worldwide.
There are 89,377 citations (including 10,760 reviews) related to “schizophrenia”
and 2,118 (including 296 reviews) related to “schizophrenia spectrum” in PubMed
(accessed on August 12, 2010).

The classification of these disorders, in particular, of schizophrenia, schizoaf-
fective and mood disorders (referred to as functional psychoses), has been debated
for decades, and its validity remains controversial. The limited success of genetic
studies of functional psyhoses has raised questions concerning the definition of
genetically relevant phenotypes.

Many researchers around the world have investigated schizophrenia spectrum,
and related disorders from the perspectives of diagnostics, early detection of psy-
chotic disorders, genetics, neuroscience, prognosis, and treatment. Therefore, these
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fields have considerably expanded with new findings that were obtained through
clinical and longitudinal observations and neuropsychological, neurophysiologi-
cal, neuroimaging, neuroanatomical, neurochemical, molecular genetic, genomic
and proteomic analyses, which have generated a necessity for syntheses across the
functional psychoses.

The present three-volume handbook is a collection that continues to achieve my
goal of providing a comprehensive up-to-date state of the art overview of the lit-
erature that addresses the challenges facing clinical and biological psychiatry. This
series follows four recently published books:

e Quality of Life Impairment in Schizophrenia, Mood and Anxiety Disorders. New
Perspectives on Research and Treatment. Ritsner, Michael S.; Awad, A. George
(Eds.), Springer, 2007, 388p.

e Neuroactive Steroids in Brain Functions, and Mental Health. Novel Strategies
for Research and Treatment. Ritsner, Michael S.; Weizman A. (Eds.), Springer
Science+Business Media, B.V., 2008. 559p.

e The Handbook of Neuropsychiatric Biomarkers, Endophenotypes, and Genes.
Volumes I-1V. Ritsner, Michael S. (Ed.), Springer Science+Business Media, B.V.,
20009.

Volume I: Neuropsychological Endophenotypes and Biomarkers. 231 pp.

Volume 1II: Neuroanatomical and Neuroimaging Endophenotypes and
Biomarkers. 244 pp.

Volume I11: Metabolic and Peripheral Biomarkers. 231 pp.

Volume IV: Molecular Genetic and Genomic Markers. 232 pp.

e Brain Protection in Schizophrenia, Mood and Cognitive Disorders. Ritsner,
Michael S. (Ed.), Springer Science+Business Media, B.V., 2010. 663p.

This handbook offers a broad synthesis of current knowledge about schizophrenia
spectrum and related disorders. It is based on methodological pluralism regard-
ing psychiatric nosology and raises many controversial issues, and limitations of
categorical nosology of functional psychoses covering the ongoing debate on key
conceptual issues that may be relevant for the development of DSM-V and ICD-11.

Reflecting the copious amount of new information provided, the handbook has
been divided info three volumes. Volume I contains 20 chapters and serves as
an introduction and overview of theoretical issue, and neurobiological advances.
The chapters in this volume review the schizophrenia construct, diagnosis and
classification of the schizophrenia spectrum disorders, and schizotypy concept;
present proof-of-concept Multidimensional Continuum Model of functional psy-
choses and evolutionary models of autism; new findings regarding neurode-
velopmental, neurodegenerative, and neurochemical abnormalities; genetic and
environmental influences; changes in gene expression; neurotransmitter activity;
brain imaging and morphological abnormalities in subjects with schizophre-
nia and other psychotic disorders, methamphetamine psychosis as a model for
biomarker discovery in schizophrenia and advances in proteomics. Our knowledge
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of the genetics of schizophrenia and its borderlands is heavily indebted to the
research and writings of Professor Irving Gottesman. The chapter that summa-
rizes his contributions in that historical context is an invaluable contribution to the
handbook.

Volume II contains 19 chapters focusing on phenotypic and endophenotypic
presentations of schizophrenia spectrum and related disorders. The authors dis-
cuss psychopathology, stress, social anxiety, neuropsychological, neurocognitive
and neurophysiological findings, endophenotype and neuroethological approaches,
quality of life deficits, and risk for cancer morbidity and mortality. The authors also
review advances and challenges in mapping the prodromal phases of psychosis, in
the prediction and early detection of first-episode psychosis, early- and late-onset
schizophrenia, the longitudinal course of these disorders, as well as the interface
of acute transient psychoses, the association of metacognition with neurocogni-
tion and function in schizophrenia, neurophysiology of cognitive dysfunction in
schizophrenia, schizo-obsessive states, and risk for cancer morbidity and mortality
in schizophrenia spectrum disorders.

Volume III includes 18 chapters that provide a wealth of information regarding
treatment approaches, comorbidity, recovery, and outcomes of schizophrenia and
spectrum disorders; in particular, recovery-based treatment approaches, antipsy-
chotic and neuroprotective-based treatment; prevention and early intervention
in at-risk states for developing psychosis, psychotherapy, cognitive remediation,
cognitive behavior therapy; and interventions targeting social and vocational dys-
function in schizophrenic spectrum disorders. Furthermore, therapeutic approaches
to schizophrenia with medical illness, comorbid substance abuse, suicidality, impli-
cations for treatment and community support, the relationship between religios-
ity/spirituality and schizophrenia, and the ethical ramifications of biomarker use
for mood disorders are also reviewed and discussed.

Since many of the contributors to this handbook are internationally known
experts, they not only provide up-to-date state of the art overviews, but also clarify
some of the ongoing controversies and future challenges and propose new insights
for future research. The contents of these volumes have been carefully planned,
organized, and edited. Of course, despite all the assistance provided by contributors,
I alone remain responsible for the content of this handbook including any errors
or omissions which may remain. Similar to other publications contributed to by
diverse scholars from diverse orientations and academic backgrounds, differences
in approaches and opinions, as well as some overlap, are unavoidable.

This handbook is designed for use by a broad spectrum of readers including
psychiatrists, neurologists, neuroscientists, endocrinologists, pharmacologists, psy-
chologists, general practitioners, geriatricians, graduate students, and health care
providers in the fields of mental health. It is hoped that this book will also be a
useful resource for the teaching of psychiatry, neurology, psychology and policy
makers in the fields of mental health.

I would like to gratefully acknowledge all contributors from 16 countries
(Australia, Brazil, Canada, China, Czech Republic, Denmark, Germany, Ireland,
Italy, Israel, Japan, Spain, Switzerland, Ukraine, United Kingdom, and USA)
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for their excellent cooperation. I wish to thank Professor William T. Carpenter,
distinguished psychiatrist, who was willing to write the afterword for this hand-
book. I also wish to take this opportunity to thank the wonderful staff in my clinical
department as well as in other departments in Shaar-Menashe Mental Health Center
(Director — Dr. Alexander Grinshpoon) for their commitment, support, and cooper-
ation. I would like to thank my wonderful and generous friends, particularly Boris
Altshuler, Anatoly Polischuck, and Stella Lulinsky. They always took the time to
listen, even when I was just complaining. The support they have given me over the
years is the greatest gift anyone has ever given me. Finally, I thank Springer Science
Business Media B.V. for the goodwill and publication of this book, particularly Mr.
Peter Butler, and Dr. Martijn Roelandse, publishing editors, who did their utmost to
promote this project and provided valuable assistance that made the book possible.

I sincerely hope that this handbook will further knowledge in the complex field
of psychiatric disorders.

Haifa, Israel Michael S. Ritsner
March, 2011
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Chapter 1

Negative Symptoms Across the Schizophrenia
Spectrum: Phenomenological and
Neurobiological Perspectives

George Foussias, Ofer Agid, and Gary Remington

Abstract Recognition of the negative symptoms of schizophrenia dates back to
the earliest descriptions of Kraepelin and Bleuler. Since, there has been increasing
interest in this domain of psychopathology, in large part driven by the recognition
of its importance in determining functional outcomes. This is highlighted by the
recent formation of a National Institute of Mental Health (NIMH) initiative focused
on negative symptoms. In the present chapter we explore the historical and current
conceptualization of the negative symptoms of schizophrenia, including the recent
formulation of two core subdomains of negative symptoms: (1) Diminished expres-
sion; and (2) Amotivation. We then expand this current conceptualization through
an exploration of these negative symptoms across the schizophrenia spectrum,
including schizoaffective disorder, high-risk and prodromal non-affective psychosis
populations, as well as the schizophrenia spectrum personality disorders. The phe-
nomenology of negative symptoms in schizophrenia and schizoaffective disorder,
derived from studies examining one or both of these illnesses, are compared and
contrasted. We then explore the prominence of such negative symptoms in the
clinical presentation of high-risk and prodromal populations. Moreover, with the
expanding genetic boundaries of the schizophrenia spectrum that now includes
schizotypal, schizoid, paranoid, and avoidant personality disorders, we discuss
the presence of negative symptoms in these populations. A growing body of evi-
dence for the neurobiological underpinnings of these symptoms from across the
schizophrenia spectrum is explored. We subsequently conclude with a synthesis
of the negative symptom construct across the schizophrenia spectrum, based on
available scientific evidence, and highlight fundamental questions that remain to
be addressed as we move towards a more comprehensive understanding of negative
symptoms and ultimately strive to improve functional outcomes for individuals with
schizophrenia.

G. Foussias ()

Department of Psychiatry, Centre for Addiction and Mental Health, University of Toronto, Toronto,
ON, Canada MST 1RS8; Faculty of Medicine, Institute of Medical Science, University of Toronto,
Toronto, ON, Canada M5S 1A8

e-mail: george_foussias@cambh.net

M.S. Ritsner (ed.), Handbook of Schizophrenia Spectrum Disorders, Volume II, 1
DOI 10.1007/978-94-007-0831-0_1, © Springer Science+Business Media B.V. 2011
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Keywords Schizophrenia - Schizophrenia spectrum - Schizotypy - Prodromal
schizophrenia - Negative symptoms - Phenomenology - Neurobiology -
Neuroimaging - Apathy - Avolition - Motivation - Anhedonia - Cognition- Functional
outcomes

Abbreviations

AES Apathy evaluation scale
BPRS  Brief psychiatric rating scale

CT Computed tomography
DLPFC Dorsolateral prefrontal cortex
DTI Diffusion tensor imaging

fMRI functional magnetic resonance imaging
GABA  Gamma amino butyric acid

MRI Magnetic resonance imaging

NAA N-acetylaspartate

NIMH  National institute of mental health

NOS Not otherwise specified

OFC Orbitofrontal cortex

PANSS Positive and negative syndrome scale

PAS Physical anhedonia scale

PET Positron emission tomography

PFC Prefrontal cortex

rCBF regional cerebral blood flow

SANS  Scale for the assessment of negative symptoms
SAPS Scale for the assessment of positive symptoms
SAS Social anhedonia scale

SDS Schedule for the deficit syndrome

SPD Schizotypal personality disorder

SPECT Single photon emission computed tomography
VTA Ventral tegmental area

Introduction

The recognition of negative symptoms as a central feature of schizophrenia dates
back to the earliest systematic descriptions by Kraepelin and Bleuler [1, 2]. Both
of these pioneers highlighted the central role of avolition in the phenomenology
and course of schizophrenia, as well as the characteristic diminishment of affective
expression that coexisted in this illness. The subsequent assimilation of these symp-
toms into the construct of “negative” symptoms arose from a tradition in neurology,
with Hughlings Jackson building upon Spencer’s work on dissolution and evolution
of the nervous system [3]. Hughlings Jackson proposed that negative symptoms
reflected the loss of normal function and dissolution of “neural arrangements”,
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whereas positive symptoms (i.e., psychotic symptoms) were seen to represent
the loss of higher inhibitory control and resultant excitation or release of lower
systems [4].

The introduction of modern psychopharmacology in the 1950s drove interest
over the next decades in the characterization and treatment of the positive symptoms
of schizophrenia, and offered the hope of functional recovery and deinstitutionaliza-
tion. However, this initial enthusiasm gave way to the realization that schizophrenia
was more than the sum of its positive symptoms, and the growing realization
that other symptom domains were critical in determining functional outcomes in
schizophrenia.

The mid-1970s and early 1980s saw attention turn once again to the role of neg-
ative symptoms. The earlier distinction of positive and negative symptoms was
embraced by psychiatry, and led to seminal work into subtypes of schizophre-
nia, good- and poor-outcome trajectories, and positive and negative schizophrenia
[5-7]. There also emerged a broader understanding of the negative symptom con-
struct, which included symptoms of affective flattening, alogia, avolition/apathy,
anhedonia and asociality, and inattention [8]. In addition, there arose the distinc-
tion between primary, or idiopathic, and secondary negative symptoms, the latter
of which were seen to result from iatrogenic, disease-related, and environmental
causes (e.g., extrapyramidal symptoms, depression, suspicious withdrawal, etc.). A
subgroup of individuals with schizophrenia was identified that exhibited primary
enduring negative symptoms, even during times of clinical stability, and was clas-
sified as the “deficit syndrome” [9]. This classification was found to be stable over
several years [10], and prevalent in both first-episode and chronic populations (15
and 25-30%, respectively) [11].

In the ensuing chapter, we explore current advances in the understanding of
the phenomenology of negative symptoms in schizophrenia, their relationship
with cognitive functioning, and their impact on functional outcomes. In addition,
accumulating evidence for the existence of two key underlying subdomains of neg-
ative symptoms is discussed. The negative symptom construct in related illnesses
within the schizophrenia spectrum, including schizoaffective disorder and the early
prodromal stages of schizophrenia spectrum illnesses is also reviewed. Related
symptoms observed in the schizophrenia-spectrum personality disorders are then
examined and, finally, we review the current understanding of the neurobiological
underpinnings of negative symptoms and discuss directions for future investigations
in the field.

The Negative Symptoms of Schizophrenia

Definition and Assessment

The formation of a NIMH initiative to understand and treat the negative symp-
toms of schizophrenia highlights the growing recognition of the importance of these
symptoms in determining the course and outcome of schizophrenia. A consensus
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statement developed at the initial stages of this initiative identified negative symp-
toms as consisting of blunted affect, alogia, asociality, anhedonia, and avolition [12].
This definition echoes quite closely the long-standing definition by Andreasen and
colleagues [8].

The NIMH consensus statement also identifies the Scale for the Assessment of
Negative Symptoms (SANS) as the most important rating instrument to date for
assessing these symptoms in schizophrenia, having the most extensive coverage
of all the negative symptoms [8, 12]. Other commonly used rating instruments,
including the Positive and Negative Syndrome Scale (PANSS) [13] and the Brief
Psychiatric Rating Scale (BPRS) [14], among others, show varying degrees of
overlap with the SANS, and although exhibiting good overall inter-correlation
also exclude important negative symptoms [15, 16]. Another well established and
valuable instrument, although designed primarily for the diagnosis of the deficit
syndrome rather than symptom severity ratings, is the Schedule for the Deficit
Syndrome (SDS) [17], which also shows varying overlap with negative symptoms
as defined in the SANS [15, 16]. Importantly, a novel negative symptom scale is
emerging as a result of the recent NIMH initiative, with hopes that it will offer
improved assessment of negative symptoms [18].

While there is considerable overlap between traditional and contemporary defi-
nitions of negative symptoms, there are also some notable differences. Attentional
impairment, as described by the SANS, had long been considered a negative symp-
tom. However, subsequent factor analyses have consistently shown that impaired
attention overlaps more closely with a separate domain of schizophrenic symp-
tomatology, the disorganization symptom domain [19, 20]. Similar findings have
emerged for the inappropriate affect and poverty of content of speech items of the
SANS [19-22]. As a result, these items have frequently been excluded from investi-
gations of the negative symptoms of schizophrenia, as well as from the recent NIMH
consensus definition of negative symptoms [12, 23-25].

Negative Symptoms and Cognitive Dysfunction in Schizophrenia

In concert with the growing recognition of the importance of negative symptoms
in the phenomenology of schizophrenia, there also emerged a greater appreciation
for the existence of cognitive dysfunction as a key feature of this illness [26]. Both
cognitive and negative symptoms have been implicated in playing a substantial role
in functional recovery in schizophrenia [24, 27, 28]. In addition, cross-sectional
studies have repeatedly found that the negative symptoms of schizophrenia correlate
with various measures of cognitive performance (reviewed in [29, 30]). This has
raised questions regarding the nature of their relationship, as well as their distinct
roles in determining functional outcomes in schizophrenia.

In an extensive review of the available scientific literature on the nature of the
relationship between cognition and negative symptoms in schizophrenia, Addington
[29] noted that several domains of cognitive function exhibit a low-to-moderate
inverse correlation with negative symptom severity, but that negative symptoms
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account for only a small proportion of the variance in cognitive functioning (approx-
imately 10%). The overall conclusion was that a relationship exists, although
there does not appear to be a clear link between negative symptoms and specific
cognitive deficits. An evaluation of change in cognitive function and negative symp-
toms in individuals with schizophrenia failed to find a longitudinal relationship
between these two symptom domains, leading to the suggestion that they repre-
sent semiautonomous disease processes [31]. An additional critical evaluation of
the relationship between cognition and negative symptoms by Harvey et al. [30]
came to a similar conclusion, suggesting that these symptom domains appear to
arise from related but separate etiologies with the added possibility that their inter-
relationship is influenced by “third variable” relationships with other features of
schizophrenia, such as distal outcome measures. An additional examination of the
role of social cognition in schizophrenia (i.e., “the mental operations that under-
lie social interactions” [32]) and its relationship with other cognitive functions and
negative symptoms has served to reinforce previous conclusions, finding that neg-
ative symptoms appear to be weakly related yet distinct from social cognition and
traditional cognitive functions (the latter of which were also noted to be distinct yet
related constructs) [25].

Despite these overall broad conclusions, some recent work has served to
highlight the complexity of the interrelationship between cognitive and negative
symptoms in schizophrenia. In an evaluation of reward- and punishment-driven
learning, individuals with schizophrenia, compared to healthy controls, were found
to have a selective deficit in the ability to learn from positive outcomes; further, this
deficit was significantly correlated with the severity of negative symptoms but not
standard cognitive functions [33]. In addition, concerns have been raised about the
impact of motivational deficits (i.e., apathy) on measures of cognitive performance,
with the possibility that cognitive dysfunction in schizophrenia may in part be sec-
ondary to a lack of motivation [34]. In keeping with these concerns, an examination
of the relationship between effort and cognitive function in schizophrenia revealed
that insufficient effort accounted for one-third of the variance in cognitive test per-
formance, and that lack of effort was significantly correlated with negative symptom
severity [35].

Negative Symptoms in Schizophrenia — Two Distinct Subdomains

Traditionally, the negative symptoms have been described as either a unitary con-
struct or, alternatively, in terms of the discrete symptoms of blunted affect, alogia,
asociality, anhedonia, and avolition. However, there has been accumulating evidence
over the last few decades to suggest that the negative symptoms cohere into two sep-
arate, though interrelated, subdomains (reviewed in [36]). Studies that have explored
this underlying subdomain structure have relied on factor and component analyses
using the SANS, largely due to its more extensive coverage of negative symptoms,
in individuals with schizophrenia.
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An investigation by Mueser et al. [37] that evaluated negative symptoms using
the SANS in a sample of schizophrenia patients identified 3 underlying factors: (1)
affective flattening, (2) avolition/apathy and anhedonia/asociality; and (3) alogia and
inattention. Importantly, the poverty of speech item from the alogia subscale of the
SANS loaded on the affective flattening factor, whereas the remainder of the sub-
scale, including poverty of content of speech, aligned more closely with inattention.
Subsequent work by Sayers et al. [22] also examined the underlying factor struc-
ture of negative symptoms in patients with schizophrenia-spectrum illnesses, using a
modified version of the SANS that excluded inappropriate affect and poverty of con-
tent of speech items. In individuals with schizophrenia, they found a factor structure,
in keeping with the previous work of Mueser et al. [37], consisting of: (1) dimin-
ished expression (affective flattening); (2) social amotivation (avolition/apathy and
anhedonia/asociality); and (3) inattention/alogia. Additional work in this area by
Peralta and Cuesta [20] explored the factor structure of negative symptoms in the
context of a comprehensive evaluation of the subdomains of symptomatology in
schizophrenia using both the SANS and the Scale for the Assessment of Positive
Symptoms (SAPS). They identified two central subdomains of negative symptoms:
(1) poverty of affect and speech; and (2) social dysfunction. The poverty of affect
and speech factor consisted of the affective flattening subscale, except the inappro-
priate affect item (which loaded on a separate disorganization factor) and poverty of
speech and poverty of content of speech items. The social dysfunction factor con-
sisted of the avolition/apathy and anhedonia/asociality subscales of the SANS. A
third factor, attention, was found to be related to both negative and disorganization
symptoms of schizophrenia.

As discussed earlier, an important distinction that has been highlighted in the
field of negative symptom research has been the identification and differentiation of
negative symptoms that are primary to the illness versus those that are secondary
to other factors including psychotic symptoms, medication side effects, institution-
alization, and depression, among others. With the emerging evidence suggesting
the existence of two key underlying subdomains of negative symptoms, one impor-
tant question is whether the presence of secondary negative symptoms influences
the structure of these underlying subdomains. In an effort to address this question,
Kelley et al. [38] evaluated individuals with schizophrenia and schizoaffective disor-
der both on and off antipsychotic medication. They found that the underlying factor
structure of negative symptoms identified by other groups, consisting of poverty
of affect and speech, and avolition/apathy and anhedonia/asociality, remained sta-
ble regardless of patient medication status. A similar examination by Kimhy et al.
[39] of the subdomain structure of primary negative symptoms, as assessed with the
SDS, in individuals diagnosed with the deficit syndrome revealed findings in keep-
ing with previous evidence for schizophrenia more generally defined. The 2 distinct
factors identified were: (1) avolition (consisting of curbing of interests, dimin-
ished sense of purpose, and diminished social drive); and (2) emotional expres-
sion (consisting of restricted affect, diminished emotional range, and poverty of
speech).
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Fig. 1.1 The current
conceptualization of the
negative symptoms of
schizophrenia, involving two
key interrelated yet separable
subdomains — diminished
expression and amotivation.
Other symptoms historically
considered to be negative
symptoms that have been
demonstrated to align more
closely with the disorganized
symptoms of schizophrenia
are also highlighted
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In summary, the contemporary conceptualization of negative symptoms in
schizophrenia has mirrored quite closely historical notions of these symptoms dat-
ing back to the earliest descriptions by Kraepelin and Bleuler, though with some
important clarifications. Symptoms of attentional impairment, inappropriate affect,
and poverty of content of speech appear to be more closely related to the separate
domain of disorganization symptoms that also commonly occurs in schizophrenia,
rather than with the remaining negative symptoms. Further, the other negative symp-
toms appear to segregate into two underlying factors; diminished expression (i.e.,
affective flattening and poverty of speech), and amotivation (i.e., avolition/apathy
and anhedonia/asociality) (Fig. 1.1).

Further Refinements of the Negative Symptom Construct

With the growing recognition of the importance of negative symptoms, and an
increased understanding of the constituent negative symptoms and their organiza-
tion into separate subdomains, there has also emerged a growing interest in the role
of each of these symptoms in schizophrenia. This has been particularly prominent
for the symptoms of anhedonia and amotivation, which we will explore in turn. Of
note, we view the terms amotivation, motivational deficits, avolition, and apathy as
being interchangeable, and from here forward will opt for the terms amotivation or
motivational deficits in discussing this negative symptom.
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There have been long-standing notions that anhedonia, the diminished capacity
to experience pleasant emotions, is a core feature of schizophrenia, based largely on
findings of increased levels of self-reported anhedonia using the Chapman Physical
Anhedonia Scale (PAS) and Social Anhedonia Scale (SAS) [40]. However, con-
cerns around the construct and discriminant validity of these scales [41-44], as well
as conflicting results using other rating instruments of anhedonia, have called into
question the nature and presence of a hedonic deficit in schizophrenia [40, 45]. In
addition, a recent evaluation of two discrete components of hedonic experience,
anticipatory pleasure (i.e., pleasure derived from anticipating that an activity will
be enjoyable) and consummatory pleasure (i.e., pleasure derived from engaging in
an enjoyable activity), by Gard et al. [46] has provided valuable insights. They
have demonstrated that individuals with schizophrenia report intact consumma-
tory pleasure, though exhibit deficits in anticipatory pleasure compared to healthy
individuals.

An expanding literature base has also developed around the systematic evalua-
tion of hedonic experiences using experimental paradigms employing a variety of
emotion-eliciting stimuli including films, pictures, sounds, and tastes. Findings have
been rather consistent in supporting the position that individuals with schizophrenia
experience both pleasant and unpleasant emotions in the moment with approxi-
mately equal intensity compared to healthy controls [47-50]. This has been found
to be independent of both their diminished capacity for outward expression of
emotions and medication status. A similarly intact in-the-moment hedonic experi-
ence has also been found in a comparable investigation in deficit and non-deficit
schizophrenia and healthy controls [51]. Moreover, the study by Burbridge and
Barch [48] failed to find a relationship between patients’ self-reported anhedo-
nia using the PAS and SAS and their ratings of emotional experiences to various
emotional stimuli including pictures, faces, films, sounds, and words. An exam-
ination of physiological responsiveness to pleasant and unpleasant images, in
both first-episode and chronic schizophrenia populations, also demonstrated intact
objective experience of emotions in both groups compared to healthy controls
[52]. Two recent systematic reviews of emotional experiences in individuals with
schizophrenia conclude that, despite some contradictory findings in the literature,
the vast majority of evidence suggests that individuals with schizophrenia exhibit a
preserved or intact hedonic capacity [53, 54].

In addition to the enhanced understanding of emotional experiences in
schizophrenia, there has also been accumulating knowledge about the motiva-
tional deficits seen in this illness. Several groups have documented the presence
of motivational deficits, measured by the Apathy Evaluation Scale (AES) [55], in
both first-episode and chronic schizophrenia populations [56, 57]. Further, Murray
et al. [58] examined incentive motivation, as measured by the Cued Reinforcement
Reaction Time Task, and demonstrated that first-episode psychosis patients exhibit
incentive motivational deficits compared to healthy controls. However, they used a
mixed sample of individuals that were later diagnosed with schizophrenia, schizoaf-
fective disorder, bipolar disorder, delusional disorder, and psychosis NOS, making
firm conclusions about this specific process in schizophrenia difficult.
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Advances in affective and cognitive neuroscience have suggested that motiva-
tional processes, that is the translation of appetitive or reward information into
behavioral responses, involve four discrete components: (1) hedonics or “liking”
(reviewed above); (2) reward prediction and “wanting”; (3) cost-benefit analy-
sis/effort computation; and (4) generation and execution of goal-directed action
plans necessary to achieve the valued outcome (Fig. 1.2) (reviewed in [59]).
Phenomenological investigations of reward prediction and “wanting” suggest that
individuals with schizophrenia have deficits in their ability to learn about the reward-
ing properties of stimuli, particularly on difficult tasks. Deficits in the ability to
couple behavior to the motivational properties of a stimulus have also been demon-
strated in schizophrenia, despite equivalent subjective arousal and pleasure ratings
for the stimulus [49]. Further, studies have also demonstrated that individuals with
schizophrenia exhibit difficulties integrating information about rewards and punish-
ments, maintaining and updating internal value representations on tasks appropri-
ately, and using this information to guide future goal-directed behaviour, deficits
which appear to be related to working memory impairment and negative symptoms
in this population [58-60]. In addition, there exists a large body of evidence for
impairments in the cognitive functions involved in goal maintenance and planning
in schizophrenia, with the suggestion that these impairments impact the generation
and execution of goal-directed action plans in individuals (reviewed in [59]).

Overall, investigations of hedonic experience in schizophrenia based on self-
report and laboratory paradigms have indicated an intact capacity to experience
pleasant and unpleasant emotions in the moment, with emerging evidence sug-
gesting that deficits exist in the ability to anticipate pleasure or enjoyment from
future activities. Furthermore, motivational deficits in schizophrenia have been
repeatedly identified in investigations over the past century, with more recent
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findings suggesting that amotivation results from a complex interplay between
deficits in reward prediction and learning, maintaining and updating value and
cost information about goals, and in generating and executing goal-directed
behavior.

Negative Symptoms and Functional Outcomes in Schizophrenia

Negative symptoms have been consistently linked to functional outcomes in
schizophrenia, with several studies demonstrating worse functional outcomes in
individuals with more severe negative symptoms [24, 61-63]. These studies have
shown that negative symptoms are significantly related to impairments in occupa-
tional functioning, household integration, relationships, and recreational activities.
There have also been similar associations demonstrated in relation to the enduring
primary negative symptoms seen in the deficit syndrome [11]. Further, investiga-
tions of the associations between the discrete subdomains of negative symptoms of
schizophrenia and functional outcomes have served to highlight some of the funda-
mental symptoms that may drive these overall relationships. Sayers et al. [22] found
that the amotivation subdomain of negative symptoms was significantly correlated
with social dysfunction in schizophrenia, including instrumental role performance,
household adjustment, extended family functioning, social/leisure functioning, and
general adjustment. In keeping with this, others have demonstrated that motivational
deficits are significantly correlated with functioning in first-episode and chronic
schizophrenia populations both cross-sectionally [56, 57, 64, 65], and longitudinally
[66, 67]. In contrast, the diminished expression subdomain of negative symptoms
has not been found to be significantly related to functional outcomes in schizophre-
nia [22], especially after accounting for the impact of amotivation in this regard
[64]. In addition, an evaluation of affective flattening and its impact on social skills
did not find a relationship between the two [68]. There has been one study, how-
ever, suggesting that affective flattening was associated with functional outcomes
both cross-sectionally and longitudinally, although this was confounded by the same
group with more severe affective flattening also having more pronounced negative
symptoms overall [69].

The role of anhedonia and its impact on functional outcomes in schizophrenia
has also received considerable attention over the last several decades, although with
inconsistent results. Significant relationships have been demonstrated between anhe-
donia and functional outcomes both in some short-term and long-term follow-up
studies [70, 71], but not consistently [72]. However, these studies have relied on
the PAS and SAS for their assessment of hedonic capacity, and the existing con-
cerns about the validity of these scales, as well as mounting evidence of intact
hedonic capacity in schizophrenia, suggest interpreting these associations with cau-
tion. Further, evaluation of anticipatory and consummatory pleasure deficits in
schizophrenia indicate that deficits in anticipatory, but not consummatory, pleasure
are correlated with worse community functioning [46].
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There has also been a substantial body of literature that has documented a
significant role for cognitive dysfunction in determining functional outcomes in
schizophrenia [28], raising questions about the relationship between cognitive dys-
function and negative symptoms and their interaction in this regard. A recent
meta-analysis by Ventura et al. [73] established that a significant relationship exists
for both cognitive dysfunction and negative symptoms with functional outcomes
in schizophrenia; further, negative symptoms appear to play an additional role in
explaining some of the relationship between cognition and functioning. Other stud-
ies as well have confirmed that motivational deficits in particular play a significant
role in explaining the relationship between cognitive dysfunction and functional
outcomes in schizophrenia [65, 74].

Summarizing, a review of the literature suggests that negative symptoms are
critically related to functional outcomes in schizophrenia, and also play a role in
explaining the association between cognitive dysfunction and functioning. Further,
accumulating evidence indicates that it is the motivational deficits that lie at the core
of the negative symptoms, serving a central role in determining functional outcomes.

Negative Symptoms in Schizoaffective Disorder

Studies have not only evaluated the presence and factor structure of negative symp-
toms in individuals with schizophrenia, but also examined other diagnostic groups
including schizoaffective disorder. This offers an opportunity to compare and con-
trast the expression and underlying structure of negative symptoms between these
two diagnostic categories. Some studies have reported that, with the exception of
poverty of speech and affective flattening which were more severe in schizophre-
nia versus schizoaffective disorder, negative symptoms were of equivalent severity
between the groups [75, 76]. In contrast, several others have shown that individu-
als with schizophrenia exhibit more severe negative symptoms overall compared to
those with schizoaffective disorder. Importantly, this has included studies that have
examined the severity of these symptoms both cross-sectionally [20, 77-79], and
longitudinally [80-82] across diagnostic groups.

In addition to studies that have evaluated overall levels of negative symptoms
and individual symptom severity across diagnostic groups, there have also been
comparisons between schizophrenia and schizoaffective disorder with regard to the
underlying subdomain structure of negative symptoms. As described above, there
has been emerging evidence in schizophrenia that negative symptoms exist in two
key subdomains — diminished expression and amotivation. In keeping with the find-
ings in schizophrenia, factor analyses by Peralta and Cuesta [20] and Sayers et al.
[22] identified essentially identical underlying subdomains in samples that included
individuals with schizoaffective disorder. Although the authors suggest that the
identical subdomain structure of negative symptoms in these more heterogeneous
samples supports a lack of difference between schizophrenia and schizoaffec-
tive disorder, further investigation comparing these two diagnostic categories is
warranted.
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Overall, comparisons of the severity of negative symptoms between individu-
als with schizophrenia and schizoaffective disorder suggest that negative symptoms
are generally more severe in schizophrenia. With regard to the underlying sub-
domain structure of negative symptoms, investigations to date have suggested
that the negative symptoms cohere into the subdomains of diminished expression
and amotivation in both schizophrenia and schizoaffective disorder. Unfortunately,
more extensive investigations of the differential expression of particular nega-
tive symptoms, including anhedonia and amotivation, between schizophrenia and
schizoaffective disorder have yet to be conducted.

Negative Symptoms in the Schizophrenia Prodrome

Attention has also focused on the prodromal phase of schizophrenia, with the hope
of intervening early and preventing the substantial functional impairment that char-
acterizes this illness. The prodrome is characterized by a variety of attenuated
symptoms of schizophrenia as well as functional decline, and occurs from weeks
to years prior to the onset of frank psychotic symptoms [83]. However, the iden-
tification of the prodrome typically occurs retrospectively, following the onset of
psychosis and the individual’s presentation for treatment. Evaluation of the early
stages of schizophrenia prospectively have relied on the identification of individ-
uals who are at high risk of developing schizophrenia, often referred to as having
an at-risk mental state. Established criteria for this at-risk mental state typically
identify three different at-risk syndromes: (1) those with a history of attenuated psy-
chotic symptoms; (2) those that experience brief intermittent psychotic symptoms;
and (3) those with a family history of psychosis and a recent history of functional
decline [84].

Investigations of the symptomatology of individuals in this at-risk mental state
have identified the existence of a discrete negative symptom domain, including
symptoms of avolition, diminished emotional expression and experience, decreased
ideational richness, and social isolation and withdrawal, akin to that seen in
schizophrenia [85, 86]. They represent some of the most frequently reported symp-
toms, emerging early in the course of the prodrome, before the onset of attenuated
or frank psychotic symptoms [84, 87, 88]. Consistent with findings in first-episode
and chronic schizophrenia, the severity of negative symptoms in the at-risk men-
tal state has also been associated with functional impairment in this population
[85, 89-91].

There have also been some limited investigations of emotional expression
and experience in the prodrome. A retrospective evaluation of symptoms prior
to the onset of psychosis suggested that affective flattening was present in this
prodromal phase prior to the development of frank psychosis [92]. Further, an
evaluation of home movies of children who later developed schizophrenia found
that female children exhibited a reduction in affective expression, in particular joy-
ful expressions, relative to their siblings who did not develop schizophrenia [93].



1 Negative Symptoms Across the Schizophrenia Spectrum 13

Investigations of emotional experience in this population have centered primarily
on evaluations using questionnaires and clinical interviews, which have suggested
increased emotionality in the form of depression and anxiety symptoms (reviewed
in [94]). However, one recent study evaluating subjective experiences to pleas-
ant and unpleasant pictures, in conjunction with physiological responsiveness and
arousal measures, suggests that individuals in the at-risk mental state have overall
patterns of emotional experience similar to those of healthy control and schizophre-
nia populations [52]. Some modest differences were noted in subjective ratings of
visual stimuli, as well as some inconsistent patterns of physiological responsiveness,
thought to be related to the small sample size as well as the inherent diagnos-
tic heterogeneity in this population (i.e, where only some individuals will go on
to develop schizophrenia). There have also been some phenomenological investi-
gations that have identified the presence of amotivation as a common feature in
the prodrome of schizophrenia [84, 88]; however, more detailed or specific eval-
uations of motivational deficits in at-risk mental state populations have yet to be
conducted.

Overall, negative symptoms consistent with those characteristic of schizophre-
nia have been identified in at-risk mental state or prodromal populations. These
symptoms appear as a distinct domain of psychopathology and exhibit similar
associations with functional impairment as seen in schizophrenia. Some limited
investigations into specific negative symptoms suggest similar deficits in emotional
expression and motivation, along with intact hedonic experience, in keeping with
findings in schizophrenia. However, there continues to be a need for more extensive
evaluations of these symptoms in this population, including prospective longitudi-
nal evaluations in efforts to eliminate issues around sample heterogeneity that are
common in cross-sectional investigations in this area.

Negative Symptoms in Schizophrenia-Spectrum
Personality Disorders

Investigations of the genetics of schizophrenia through large scale family stud-
ies have identified several personality disorders deemed to be genetically related
to schizophrenia (i.e., schizophrenia spectrum disorders, including schizotypal,
schizoid, paranoid, and in some studies avoidant personality disorders) [95-98].
However, research interest in this area has focused primarily on schizotypal per-
sonality disorder (SPD) for several reasons: (1) SPD has been found to exhibit the
closest and most consistent genetic relationship with schizophrenia [98, 99]; and
(2) Schizotypy has long been considered to represent an intermediate phenotype
with a high risk for conversion to schizophrenia [100]. Interest in these related
disorders, and in particular schizotypy, has been driven by the prospect of inves-
tigating pathophysiological mechanisms implicated in schizophrenia without the
confounds of antipsychotic treatment, institutionalization, chronic illness, or other
environmental effects.
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Phenomenological investigations of schizotypy have relied on both categorical
approaches, with formal diagnostic criteria for SPD, and dimensional approaches
measuring schizotypal trait severity using the scales developed by Chapman and
colleagues (e.g., perceptual aberration, magical ideation, and anhedonia), and others
(reviewed in [101]). Factor analytic studies evaluating the dimensions of schizotypy,
both from categorical and dimensional perspectives, have consistently identified the
existence of two primary domains of schizotypal symptoms, positive schizotypy
and negative schizotypy [101-104]. The negative schizotypy dimension consists of
symptoms of social withdrawal, anhedonia, poverty of speech, and blunted affect,
and bears striking resemblance to the negative symptom domain in schizophre-
nia. Further, an examination of the genetic relationship between symptoms of
schizophrenia and schizotypal symptoms in non-psychotic relatives revealed a sig-
nificant correlation between the negative symptoms in probands with schizophrenia
and negative schizotypy in their relatives [105]. These findings suggest that there
is a genetic, in addition to a phenomenological, relationship between the negative
symptoms of schizophrenia and schizotypy.

Exploration of the discrete negative symptoms observed in schizotypy have
focused primarily on hedonic deficits, particularly due to the central role anhedo-
nia has had in defining schizotypy as a schizophrenia risk phenotype. Investigations
of anhedonia have relied primarily on self-report assessments and have suggested
that individuals with SPD, and especially those with negative schizotypy, report ele-
vated levels of anhedonia, and in particular social anhedonia, compared to healthy
controls.(reviewed in [94, 106]) Limited work using laboratory-based emotional
stimuli has, however, produced mixed results. A study of individuals with SPD
found that these individuals report equivalent experiences of emotions compared to
healthy controls [107], whereas studies evaluating physiological reactivity to emo-
tional stimuli among individuals with negative schizotypal symptoms, particularly
anhedonia, found both reduced [108] and intact responsiveness [109]. In addition to
the studies of hedonic experience in schizotypy, Berenbaum et al. [107] also eval-
uated affective expression in the context of laboratory-based viewing of emotional
stimuli, and did not find a difference in affective expression between schizotypal
and healthy control populations.

While there has been extensive examination of similarities between schizotypy
or SPD and schizophrenia, particularly with regard to cognitive functioning and
neuroimaging, investigation of negative symptoms in this population has been quite
limited. There is consistent evidence for phenomenological overlap, as well as a
finding of a genetic relationship, in negative symptom dimensions in schizophre-
nia and schizotypy, although further investigation of the specific negative symptoms
in schizotypy has been quite limited. Evidence from self-report measures suggests
elevated levels of anhedonia in this population, especially in those with negative
schizotypy, although laboratory-based objective assessments have provided incon-
sistent results. Further, the one objective evaluation of affective flattening in this
population did not find a difference compared to healthy controls, in contrast to
what is characteristically seen in schizophrenia. Evaluations of other important neg-
ative symptoms, including motivational deficits, are to our knowledge non-existent



1 Negative Symptoms Across the Schizophrenia Spectrum 15

in this population, as are similar examinations in the other schizophrenia spectrum
personality disorders. One major limitation of this work that deserves highlighting is
the inconsistent definitions of schizotypy in this field, which undoubtedly increases
sample heterogeneity and may have a significant impact on overall conclusions that
can be drawn from the work in schizotypy at this stage.

Negative Symptoms in the Schizophrenia Spectrum —
Neurobiological Underpinnings

Along with their phenomenological descriptions of schizophrenia and their empha-
sis on the centrality of negative symptoms, Kraepelin and Bleuler, building on
emerging evidence by Alzheimer of neuronal loss in the frontal cortex of the brains
of individuals with schizophrenia, also speculated that these symptoms arose from
structural and functional abnormalities in the frontal lobes of the brain [1, 2, 110].
However, early interest in these symptoms and their neurobiological underpinnings
faded due to multiple factors, including the lack of available investigative techniques
and the shifting focus in the field towards positive symptoms, their neurobiology,
and treatment. With growing recognition of the importance of negative symptoms
in the course and outcome of schizophrenia, as well as advances in neuroimaging
techniques, there has been a growing body of literature exploring the structural and
functional brain correlates of negative symptoms as well as brain regions that may
be critical in the development of specific negative symptoms. Below we review this
expanding field of research in schizophrenia, as well as investigations pertaining to
the other schizophrenia spectrum illnesses where available. Of note, the majority of
neurobiological investigations have included samples consisting primarily of indi-
viduals with schizophrenia, although often individuals with schizoaffective disorder
have also been included. To date, we are not aware of studies that have examined
differential structural and functional brain correlates of negative symptoms between
schizophrenia and schizoaffective disorder. In the sections that follow we refer to
findings in schizophrenia, although acknowledge that they are often results from
mixed samples.

Structural and Functional Imaging Studies

Investigations of the structural brain correlates of negative symptoms, involving
computed tomography (CT) and magnetic resonance imaging (MRI) studies, have
offered mixed results. Early work in this field by Andreasen et al. [111] demon-
strated reductions in frontal lobe volumes in schizophrenia, but failed to demonstrate
a relationship with negative symptom severity. A subsequent study by the same
group found that patients with prominent negative symptoms had significantly
enlarged cerebral ventricles compared to patients with mixed or prominent posi-
tive symptomatology [112]. Other structural imaging studies examining frontal lobe
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volume changes have collectively shown only modest differences in frontal lobe
volumes between patients with schizophrenia and healthy controls [113], and most
investigations have failed to demonstrate a specific relationship between total frontal
lobe volume and negative symptoms [114].

More detailed examinations of specific brain regions, rather than total regional
volumes, have documented some important associations with negative symptoms.
Several studies have revealed significant associations between negative symptom
severity and reduction in prefrontal cortical (PFC) volumes, including orbitofrontal
(OFC), medial and lateral prefrontal cortices [114—118]. In addition, volumetric
studies have also revealed associations between negative symptoms and vol-
ume reductions in temporal cortex [115, 116], bilateral caudate [119], limbic
[116], right parietal cortex [120], left fusiform gyrus [121], and corpus callosum
[122]. However, there have also been contradictory findings, including associations
between negative symptom severity and increased volume including cortical and
frontal gray matter [123], OFC [124], right posterior superior temporal gyrus [125],
and hippocampus [126].

Advances in MRI resolution and processing techniques have also enabled inves-
tigators to evaluate the integrity of white matter tracts in the brain, a modality
entitled diffusion tensor imaging (DTI). Studies using this imaging modality have
demonstrated an association between negative symptom severity and abnormalities
in orbitofrontal white matter tract integrity [127], internal capsule and superior lon-
gitudinal fasciculus, corpus callosum, anterior thalamic radiations, fronto-occipital
fasciculus, left temporal lobe white matter tracts [128], and bilateral uncinate fas-
ciculi [129]. However, these findings have not been consistent between studies
[129, 130].

Longitudinal investigations examining progressive structural brain changes and
their associations with symptomatology have also offered valuable insights. A recent
systematic review of the longitudinal structural imaging literature in schizophrenia
revealed that there is consistent evidence for progressive reductions in overall brain
tissue volume and enlargement in lateral ventricle volumes, with changes being most
pronounced in frontal and temporal cortices [131]. In addition, several groups have
demonstrated associations between negative symptom severity and progressive vol-
ume reductions in frontal lobe [132], prefrontal and posterior temporal lobe [133],
and left insular cortex [134]. However, there have also been studies that have found
inverse associations (i.e., an association between improvement in negative symp-
toms over time and progressive brain volume decreases), as well as other studies
failing to find an association (reviewed in [131]).

Additional investigations aimed at evaluating structural pathology in schizophre-
nia have utilized proton magnetic resonance spectroscopy to evaluate concentrations
of the intraneuronal chemical N-acetylaspartate (NAA), with reduced NAA concen-
trations being indicative of a higher degree of neuronal pathology. Some of these
studies have demonstrated a significant relationship between reduced prefrontal
NAA concentration and more severe negative symptoms [135, 136], although others
have failed to replicate this association [137].
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In keeping with the large number of structural imaging studies that have been
conducted over the past several decades, there has been an accumulation of imaging
studies that have examined the functional brain correlates of negative symptoms in
schizophrenia using a variety of techniques including single photon emission com-
puted tomography (SPECT), positron emission tomography (PET), and functional
MRI (fMRI). Examinations of cerebral metabolism in individuals with schizophre-
nia have demonstrated a relationship between negative symptom severity and
reduced frontal metabolism [138, 139], particularly in the dorsolateral prefrontal
cortex (DLPFC) [140] and ventral prefrontal and temporal cortices [141]. Others,
though, have failed to find a significant association between negative symptom
severity and hypometabolism [142]. In addition, evaluations of regional cerebral
blood flow (rCBF) have demonstrated an association between more severe negative
symptoms and reduced rCBF in frontal, DLPFC, cingulate, temporal, basal ganglia,
and thalamic regions [143—145].

With the enhanced resolution of MRI scanners, fMRI studies have afforded the
field further opportunities to evaluate the functional correlates of negative symp-
toms. A recent and systematic review of the vast schizophrenia fMRI literature
reported significant relationships between task-dependent activation of the ventro-
lateral prefrontal cortex and ventral striatum and negative symptom severity; that is,
more severe negative symptoms were associated with reduced activation in both
areas [146]. Interestingly, this review did not find support for the long-standing
notion of DLPFC hypoactivity and its relationship with negative symptoms (as
demonstrated by the rCBF and cerebral metabolism studies discussed above). A
subsequent study, however, found a significant relationship between diminished
novelty-induced activation of the ventral striatum, premotor area, and DLPFC and
higher negative symptom severity in individuals with schizophrenia [147]. Further, a
study by Honey et al. [148] demonstrated impaired functional connectivity between
the anterior cingulate cortex and the supplementary motor area in individuals with
schizophrenia with prominent negative symptoms.

In summary, numerous structural and functional imaging studies have been
carried out in efforts to uncover the neurobiological substrates of the negative
symptoms of schizophrenia. Although findings are not entirely consistent, these
investigations collectively offer valuable insights into the potential neurobiological
underpinnings of negative symptoms. The collective evidence suggests that negative
symptoms are related to a hypoactive frontal lobe, and in particular to dysfunction
within the OFC, ventrolateral prefrontal cortex, ventral striatum, DLPFC and some
areas of the temporal lobe.

Investigations of the Deficit Syndrome
Neurobiological investigations of the deficit syndrome have also been undertaken,

with research into both the structural and functional correlates of this subgroup
of patients with schizophrenia. The few structural imaging studies that have been
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conducted have found contradictory results: one study comparing deficit and non-
deficit schizophrenia demonstrated significant reductions in prefrontal white matter
volumes in the non-deficit group, while the deficit group was similar to healthy con-
trols; a second study found that patients with deficit schizophrenia had smaller total
prefrontal lobe volumes, although they considered both gray and white matter vol-
umes together and did not use the SDS for diagnostic categorization of the deficit
group (reviewed in [11]). A more recent study comparing deficit and non-deficit
schizophrenia (as diagnosed by the SDS), and healthy controls did not demon-
strate a significant difference in DLPFC volumes between deficit and non-deficit
groups, although both groups had significantly smaller DLPFC volumes compared
to healthy controls [149]. Further, a DTI study investigating the integrity of the
white matter tract connecting the frontal and parietal lobes in deficit and non-deficit
schizophrenia, compared to healthy controls, found a significant reduction in white
matter tract integrity in the deficit group compared to healthy controls, and a trend
towards a reduction in tract integrity in the deficit compared to the non-deficit group
[150]. In addition, functional imaging studies using PET have also demonstrated
that individuals with deficit schizophrenia have reduced blood flow and glucose
metabolism in the DLPFC compared to those with non-deficit schizophrenia and
healthy controls (reviewed in [11]).

Neurobiological Correlates of Specific Negative Symptoms
in Schizophrenia

With the accumulating evidence of associations between structural and functional
brain abnormalities and the negative symptoms in schizophrenia, investigations have
also been undertaken in efforts to delineate the neurobiology of specific negative
symptoms. While there have not been any studies examining the diminished expres-
sion subdomain of negative symptoms, there has been limited exploration of the
structural brain correlates of its component symptoms. Recent work has revealed
associations between severity of alogia and reductions in cingulate cortex volumes
[151], as well as abnormalities in the bilateral uncinate fasciculi as determined by
DTI [129]. Further, severity of affective flattening in individuals with schizophrenia
has been associated with morphological abnormalities of the right anterior putamen
surface [152], and with increased right hippocampal volume [126].

From a phenomenological perspective, the hedonic experience of individu-
als with schizophrenia has been demonstrated to be intact (as reviewed above).
Functional neuroimaging, however, has presented a somewhat more complicated
picture. Several groups have shown that individuals with schizophrenia, despite
reporting equivalent hedonic experiences in laboratory settings to pleasant and
unpleasant stimuli, exhibit mixed abnormalities in neural responses to these stim-
uli compared to healthy controls. These abnormalities have included: reduced
activation of limbic and paralimbic regions (including the insula and nucleus accum-
bens), though with increased activation of extensive frontal cortical areas [153];
reduced activation of orbitofrontal, medial, and dorsolateral prefrontal cortices, and
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amygdala [154]; reduced activation in OFC and insula [155]; and, reduced ven-
tral striatum and putamen activation although with no difference in other brain
regions [156]. Further, a study investigating the neural responses to receipt of a
reward did not show any differences between individuals with schizophrenia and
healthy controls, including similar ventral striatal and OFC activation [157]. A
recent study also examined the functional neural correlates of self-reported phys-
ical anhedonia in individuals with schizophrenia, and found physical anhedonia
severity to be related to reduced activation in medial prefrontal and orbitofrontal
cortices, ventral striatum, and putamen activation [158]. However, concerns about
the validity of the PAS highlighted earlier suggest cautious interpretation of these
correlations.

Investigations into the neurobiological underpinnings of motivational deficits in
schizophrenia have also provided valuable insights. From a structural neuroimaging
perspective only one study has been carried out, which demonstrated that individuals
with higher amotivation (i.e., a high apathy group as evaluated by the AES) exhibit
significant reduction of bilateral frontal lobe volumes compared to a low amotiva-
tion group [159]. With regard to functional neural correlates of motivational deficits,
several investigations have evaluated activation of the reward system, reward predic-
tion, and the concept of “wanting” in individuals with schizophrenia. These studies
have pointed towards the ventral striatum as playing a central role in reward pre-
diction and reward anticipation; for example, individuals with schizophrenia exhibit
blunted activation of the ventral striatum in response to reward-indicating cues, both
when unmedicated and when treated with typical, but not atypical, antipsychotics
[160-162], as well as abnormal striatal responses to reward-prediction errors (i.e.,
situations in which the reward obtained differs from that which was expected) [163].
Further, both of these abnormalities in striatal response were correlated with nega-
tive symptom severity, and in the later case with amotivation severity specifically.
In addition, the recent study by Simon et al. [157] found that the degree of ven-
tral striatal activation in subjects with schizophrenia during reward anticipation was
inversely correlated with the severity of amotivation (as measured by the AES),
although they did not corroborate others’ findings of differential striatal responses
in schizophrenia and healthy control subjects.

Insights into the neurobiology of other domains deemed important for moti-
vation and goal-directed behavior, including value and effort computations (i.e.,
cost-benefit analysis), and the process of generating and executing an action plan
to pursue and achieve goals, have drawn upon examining these processes in nor-
mal controls. For example, investigations in the area of cognitive neuroscience have
implicated a role for the OFC in the computation and representation of the value of
particular goals, and the anterior cingulate along with its connections to the nucleus
accumbens and forebrain in the determination of the effort or cost of pursuing a par-
ticular goal. Further, the generation and execution of action plans in pursuit of goals
has been suggested to be carried out by the DLPFC (reviewed in [59]). Findings of
structural and functional abnormalities in these same brain regions in schizophre-
nia, as well as associations between some of these areas with negative symptoms,
have fueled speculation that these areas are critically related to the severity of



20 G. Foussias et al.

motivational deficits in schizophrenia. However, the lack of studies following this
line of investigation makes specific conclusions in this area quite tentative.

Overall, there has been a growing interest in the exploration of the neurobio-
logical correlates of specific negative symptoms. Limited work into the etiology
of diminished expression has suggested a role for the anterior cingulate in poverty
of speech, as well as putamen and hippocampal involvement in affective flatten-
ing. A larger body of literature has examined the neurobiology of anhedonia, with
paradoxical findings. Despite having intact subject hedonic experiences, individuals
with schizophrenia appear to exhibit reductions in the activation of several pre-
frontal cortical regions and the ventral striatum in the context of receiving a reward.
Similar examinations into the motivational deficits characteristic of schizophrenia
have revealed relationships with reduced frontal lobe volumes, as well as with defi-
cient activation of the ventral striatum in the context of amotivation and during
reward prediction. Other important facets of motivational processes, including neu-
robiological correlates of cost-benefit computations and generation and execution
of a goal-directed action plan, have yet to be investigated in schizophrenia.

The Role of Dopamine Dysregulation in the Negative Symptoms
of Schizophrenia

Dopamine has figured prominently in conceptualizations of the neurochemical dys-
function that underlies the symptoms of schizophrenia. This was driven initially
by the recognition of dopamine’s role in the development of psychotic symptoms,
and the integral role of dopamine antagonism, specifically dopamine D; receptors
(localized primarily in subcortical brain structures), that characterizes all known
antipsychotic medications (reviewed in [164]). However, recognition that D, antag-
onism offered little benefit in alleviating the cognitive and negative symptoms of
schizophrenia, accumulating evidence of hypofrontality and its relationship with
cognitive/negative symptoms, and the postulated role of dopamine D; receptors
in PFC functioning contributed to a reconceptualization of dopamine’s role in
schizophrenia. The revised model suggests that symptoms of schizophrenia result
from a cortical/subcortical dopaminergic imbalance, with positive symptoms aris-
ing as a consequence of a subcortical hyperdopaminergic state, while negative
symptoms represent the phenotypic expression of an underlying hypodopaminergic
state [165].

Dopamine’s role in the pathophysiology of negative symptoms was historically
driven by the structural and functional imaging findings of associations between
negative symptoms and abnormal findings in brain regions richly innervated by
dopaminergic projections from the ventral tegmental area (VTA), in particular the
PFC which forms the terminus of the mesocortical dopamine pathway. However,
neurochemical studies of PFC function and D receptor binding (prominent in this
region) have faced technological challenges limiting work in this area. To date,



1 Negative Symptoms Across the Schizophrenia Spectrum 21

results have been inconsistent in linking PFC D activity and negative symptoms
(reviewed in [164, 166]) whereas other studies have identified associations between
negative symptoms and subcortical dopamine function, with blockade or reduc-
tions in density of striatal D, receptors being correlated with severity of negative
symptoms, particularly affective flattening and amotivation [167, 168]. Once again,
though, results have been inconsistent [169].

It remains, however, that advances in our understanding of dopamine’s role
in motivational processes have offered valuable insights into the neurochemical
basis of motivational deficits in schizophrenia. A wealth of recent evidence has
established that dopamine is integral in motivation and “wanting”, in contrast to
previously held notions of dopamine as a signal for the experience of pleasure or
“liking”, which has since been linked to activation of opioid and gamma amino
butyric acid (GABA) systems [170]. Further refinements in our understanding of
motivation have revealed that dopamine plays a central role in reward prediction,
mediated by dopaminergic projections from the VTA to ventral and dorsal striatal
regions, that appears essential for learning and updating reward associations and
the predictability of rewards [171]. Further, striatal dopamine has been found to
play a role in determining the effort required to achieve a goal or reward as part
of a cost-benefit analysis process. Specifically, dopamine depletion in the nucleus
accumbens results in animals choosing low effort/low reward over high effort/high
reward options.(reviewed in [59]) Extension of this work to schizophrenia has
focused primarily on reward prediction through examination of neural responses to
reward-predicting cues. In addition to reduced ventral striatal activation in response
to reward cues (discussed above), there is evidence that D, antagonism is directly
related to this reduction in ventral striatal activation, with implications regarding
the origins of both primary and secondary amotivation [162, 172]. These conclu-
sions arise from comparisons between patients treated with typical and atypical
antipsychotics, with the assumption that D, receptor binding is higher with typi-
cal antipsychotics; however, no direct measurement of D, receptor occupancy was
undertaken.

Summarizing, investigations of the neurochemical basis of negative symptoms in
schizophrenia have focused primarily on the role of dopamine, in large part due to
the prominence of the dopamine hypothesis of schizophrenia, as well as evidence
suggestive of a hypodopaminergic state in frontal cortical regions and its possible
link with negative symptoms. Despite initial speculation, the role of the D; receptor
in negative symptoms has produced inconsistent findings. Other studies, though,
have endorsed a role for subcortical dopamine in negative symptoms, especially
dopamine signaling in the striatum and its impact on reward prediction and deficits
therein. Dopamine has also been implicated in other facets of motivation, although
investigations in schizophrenia are lacking. There has also been emerging evidence
for the role of other neurotransmitter systems, and in particular glutamate, in the
pathophysiology of schizophrenia [173], although their specific role in the etiology
of negative symptoms is yet to be determined.
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Neurobiological Correlates of Negative Symptoms
in Schizophrenia Spectrum Illnesses

Substantially less research has been conducted examining the neurobiological cor-
relates of negative symptoms in these populations. Structural imaging studies of
individuals classified as being at ultra-high risk of conversion to psychosis have
demonstrated an association between more severe negative symptoms in the pro-
drome and reduced insular cortex volume [174], as well as thinning of the anterior
cingulate cortex in individuals that go on to develop psychosis [175]. Emerging mul-
timodal imaging studies have demonstrated dopaminergic dysfunction in individuals
at high risk of developing psychosis that may be linked to cognitive dysfunction
observed in this population, although specific relationships with negative symptoms
have not been reported to date [176, 177].

In schizotypy, structural imaging studies have report reductions in frontal and
temporal lobe volumes in SPD that are intermediate between those found in
schizophrenia and healthy controls [115]. Such reductions, although significantly
associated with negative symptom severity in schizophrenia, are not associated
with negative symptoms in schizotypy. In contrast, reduction in cingulate [115]
and frontal lobe volume [103, 178] have been correlated with negative symptoms
in schizotypy. A further report noted a significant relationship between reduced
caudate volume and severity of negative symptoms in female subjects with SPD
[179]. Studies in SPD have also reported abnormal frontal lobe activation similar to
schizophrenia although links with discrete negative symptoms have not been identi-
fied (reviewed in [94]). There is emerging evidence of dopaminergic dysfunction in
SPD, with the suggestion that reduced dopaminergic activity may also be associated
with negative symptoms in SPD [103].

Conclusions and Future Directions

A central role for negative symptoms in the phenomenology and course of
schizophrenia dates back over a century now, to the earliest descriptions of this
illness. A resurgence of interest in this area has served to reinforce some of the
traditional notions of negative symptoms, while highlighting the existence of two
key symptom subdomains — diminished expression and amotivation. A growing
body of evidence has consistently demonstrated intact subjective hedonic experi-
ences in schizophrenia, in addition to a prominent and complex role for amotivation
in determining functional outcomes, both through direct effects on functioning and
indirectly through its impact on cognition. Investigations of the negative symptoms
across disorders related to schizophrenia, including schizoaffective disorder and
schizotypal personality disorder, as well as in the prodromal phase of schizophre-
nia, have highlighted the existence of a similar negative symptom domain, although
often of lower severity, as well as limited evidence of intact hedonic experiences
and concurrent motivational deficits.
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More recent advances in investigative neuroimaging have advanced the field
considerably in terms of underlying neurobiological correlates. Structural and func-
tional imaging studies have pursued the notion of hypofrontality in schizophrenia
and its relationship with negative symptoms, with evidence that abnormalities in
prefrontal cortical and ventral striatal regions provide the most consistent links with
negative symptoms. Dopamine has figured prominently in hypotheses around the
pathophysiology of schizophrenia, with the suggestion that negative symptoms are
related to a cortical hypodopaminergic state; however, neurochemical data support-
ing this and a link with negative symptoms has not been forthcoming. In contrast,
a growing body of evidence has underscored the importance of reward prediction
and the role of dopaminergic signaling in the ventral striatum as one component
of a complex motivation system. Across the schizophrenia spectrum there have
been very few neurobiological investigations of negative symptoms, although those
that have been conducted suggest involvement of similar brain regions to those
implicated in schizophrenia.

We have witnessed significant advances in our understanding of negative symp-
toms in schizophrenia over the last several decades, a shift that has highlighted their
critical role in functional outcomes. This work is in its earliest stages though; for
example, our understanding regarding the respective roles of cortical and subcor-
tical neurobiological abnormalities in negative symptoms is, at best, rudimentary.
The value of multimodal imaging studies in this regard cannot be overstated, with
opportunities to concurrently evaluate structural and functional correlates of nega-
tive symptoms on multiple levels, from regional metabolic and blood flow changes
to specific neurochemical involvement in the processes under investigation. At the
same time, we await further advances in these technologies that currently limit the
questions we ask, as is currently the case regarding the PFC and D; activity. A
focused exploration of the multiple facets of goal-directed behaviour, including
clear delineation of systems that are critical in neural cost-benefit computations
and the execution of goal-directed action plans, is also essential. Of course, only
in understanding these processes within the context of normal behaviour can we
begin to delineate the pathophysiologic mechanisms that characterize the deficits
seen in schizophrenia. Finally, future work must also address issues around sample
heterogeneity, medication effects, and expand the work on motivational deficits to
prodromal, neuroleptic-naive first episode patients, and the schizophrenia spectrum
personality disorders. The search for effective treatments of the negative symptoms
in schizophrenia, and the prospect of improved functional outcomes in this illness,
are critically dependent on the results of this important work.
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Chapter 2
Neurocognitive Deficits, Negative Symptoms,
and Insight in Schizophrenia

Adrian Preda, Robert Bota, and Philip Harvey

Abstract The symptom domains of primary negative symptoms, insight and cog-
nitive deficits in schizophrenia appear to overlap on a number of aspects. These
domains are: (1) relatively independent of the psychotic, affective and secondary
negative symptoms domains; (2) relatively persistent; (3) show only marginal
improvement with the available antipsychotic treatments; (4) are strongly correlated
in cross sectional measures, and (5) associated with outcome measures. Despite such
similarities the relationship between insight, negative and cognitive symptoms is yet
to be clarified. Are we looking at independent categories of symptoms, at a primary
versus secondary symptoms type of correlation — e.g. insight deficits secondary to
cognitive deficits — or maybe at a common neuropathological “lesion” or endophe-
notype with multiple manifestations? Is the functional deficit an effect, a cause or
just another category that correlates with insight, negative and cognitive symptoms?
In this chapter we will selectively review cross-sectional and longitudinal data to
clarify the relationship between these schizophrenia domains. We conclude that
the evidence to date suggests that we are in fact looking at independent symp-
toms domains. This conclusion has important applications. At a theoretical level
the implication is that, similarly to its clinical presentation, the underlying neuro-
circuitry and pathophysiology of schizophrenia is diffuse and heterogeneous rather
than localized and homogeneous. At a more pragmatic level the relative indepen-
dence of the cognitive and negative symptoms suggests that effective interventions
might need to selectively target each of the domains.
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CPT Continuous performance tests

DTI Diffusion tensor imaging

DSM Diagnostic and statistic manual

FA Fractional anisotropy

FE First episode

FGA First generation antipsychotic

GABA y-amino-butyric acid

GAF Global assessment of function

ICD International classification of disease

1P Identical pairs

MRI Magnetic resonance imaging

NMDA N-methyl D-aspartate

PANSS Positive and negative syndrome scale

PD Personality disorder

PSP Personal and social performance

QOL Quality of life

rTMS repetitive transcranial magnetic stimulation
SATCI The schedule for assessing the three components of insight
SCID Structured clinical interview for DSM disorders
SGA Second generation antipsychotic

STG Superior temporal gyri

VBM Voxel-based morphometry

WCST Wisconsin card sorting test

Definitions and Conceptual History

Dementia praecox, the name that Kraepelin [1] used to first describe schizophre-
nia, is translated as early dementia. The name clearly implies the presence earlier in
life of cognitive deficits similar to those typically observed in much older patients
diagnosed with dementia. In addition to different types of delusions and hallucina-
tions, Kraeplin’s dementia praecox definition included cognitive impairment (e.g.
attention, memory, orientation, language, and thought deficits) as well as nega-
tive symptoms. Specifically, avolition/amotivation was seen as a core feature of
the syndrome. In fact, Kraeplin’s description of the “amotivational syndrome” as a
“weakening of those emotional activities which permanently form the mainsprings
of volition”, followed by “emotional dullness, failure of mental activities, loss of
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mastery over volition, of endeavor, and of ability for independent action”, remains to
this day one of the best descriptions of negative symptoms. Kraepelin also described
his patients’ lack of insight; referring to the patients’ inability to recognize they are
suffering from a mental illness and are in need of care; however he did not see this
as a characteristic trait of schizophrenia. Of note, Kraeplin’s original description
simply stated what the clinical symptoms of dementia praecox were, without an
implication of what might be primary versus secondary.

Following Kraeplin, Bleuler [2] differentiated between schizophrenia core
or fundamental symptoms, the “Grundsymptome”, and the “Akzessorische
Symptome” (accessory symptoms) of schizophrenia. In his “Grundsymptome”
Bleuler included a number of negative symptoms, specifically abnormalities in asso-
ciation, affect, ambivalence, relationship to reality (autism), and volition. What we
now label as catatonic features and positive symptoms, including delusions and hal-
lucinations, in addition to disorders of attention, orientation, memory, consciousness
and motility, Bleuler saw as the “Akzessorische Symptome” (accessory or secondary
symptoms).

In the development of psychiatry as a science the Kraepelinian/Bleulerian fond-
ness for description was followed by the Freudian determination to explain it all.
Not surprisingly within a subjective hierarchy informed mostly by symbolism and
metaphor the unanalyzable cognitive deficits and unalluring negative symptoms fell
out of favor. In this context, the re-classification of cognitive and negative symptoms
as “secondary” might have been an unintended consequence of increased emphasis
on the much more colorful and fun to interpret Schneiderian first rank symptoms [3]
including symptoms such as paranoia and abnormal perceptions. Noteworthy is also
the fact that the 1950s witnessed chlorpromazine’s victory over the positive symp-
toms of schizophrenia (i.e. delusions and hallucinations). This important event, in
addition to marking the birth of modern psychopharmacology, further reified the
positive symptoms as a biological cornerstone of psychosis. It is this combination
of historical circumstances that set the research cards against studying cognitive
impairment and negative symptoms in schizophrenia.

Only following the advent of diagnostic systems heavily invested in reliability
such as the PSE, the RDC and DSM III has the field been able to overcome its
prejudices and deem cognition and negative symptoms in schizophrenia as subjects
worthy of interest in their own right [4-6].

To illustrate, the Schneiderian belief that the first rank symptoms were pathog-
nomic to schizophrenia and have prognostic value, while not supported by empirical
evidence and at odds with both Kraepelin’s and Bleuler’s views, has carried on
through all the DSM and ICD editions. The present ICD 10 and DSM IV formu-
lations of schizophrenia require the presence of only one first rank symptom for a
diagnosis of schizophrenia [7, 8]. At the same time DSM 1V lists lack of insight
under “Associate Features of Schizophrenia” while curiously acknowledging that
altered insight is “one of the most common symptoms” and “may be one of the best
predictors of poor outcome” in schizophrenia. DSM IV also emphasizes that nega-
tive symptoms and cognitive dysfunction are indicative of a poor prognosis (under
“Course”), that cognitive dysfunction is “often present” and introduces a negative
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(deficit) dimension under “Alternate Dimensional Descriptors of Schizophrenia”.
Yet, despite all the above, negative symptoms alone are not deemed sufficient for
fulfilling the Criterion A DSM requirement for a diagnosis of schizophrenia and
cognitive deficits are discussed only briefly under “Associated Features™ [8].

Cognitive Deficits: What we have learnt is that the story of cognition in
schizophrenia might be the very opposite of what we imagined it to be. While
positive psychotic symptoms may fluctuate during the course of the illness, the
fact that cognitive deficits are relatively constant raised important question about
what constitutes core or primary, versus secondary deficits [9]. We used to think of
schizophrenia as a building where the ungluing of meta-cognition and other higher
processes cracks its cognitive “bricks” and eventually results in the collapse of the
whole edifice. Based on multiple lines of evidence we now think just the oppo-
site: already cracked cognitive bricks, further damaged by wear and tear, eventually
crack for good and eventually result in the ruin of the whole edifice. Patients with
schizophrenia consistently perform 1-1.5 to 1.5-2 standard deviations lower than
normal controls on a variety of neuropsychological tasks targeting attention, work-
ing memory, processing speed, problem solving and social cognition, among others
[10, 11]. In their meta-analysis of 43 separate samples of 2,204 first episode (FE)
patients Mesholam-Gately and colleagues [12] conclude that cognitive deficits in FE
schizophrenia are similar to those reported in chronic schizophrenia. Furthermore,
the study reports an increase in FE deficits compared to earlier premorbid IQ levels
and stability of course afterwards. While the significant heterogeneity of effect sizes
across studies limits the validity of the conclusions, such data suggests that cognitive
deficits appear before other clinical symptoms and tend to remain stable overtime.
Rather than an effect, cognitive deficits might be a cause (or even the cause — but the
evidence supporting this hypothesis is less convincing at this time) of schizophrenia.
In other words, dysfunction at the level of basic cognitive processes such as atten-
tion, processing speed, working memory, among others, might just be the reason for
the ungluing and collapse of the higher functions.

Negative Syndrome: The negative symptoms are defined as reduction or even
absence of a normal psychological function. A number of negative symptoms have
been described over time but the current use typically refers to poverty of speech
(alogia), avolition-apathy, amotivation, physical anergia and anhedonia-asociality
[13, 14]. The history of the concept can be traced back to a paper published in
1861 by Sir John Russell Reynolds (1828-1896) who described positive and nega-
tive symptoms as an “excess or negation of vital properties” (for a review, see Perce
2004 [15]). “Superimposed” behaviors such as abnormal movements but also para-
noid delusions and hallucinations were labeled as positive symptoms; “losses” of
sensation, feeling, motor abilities (culminating with coma) were labeled as nega-
tive symptoms. Around the same time Herbert Spencer’s evolutionary theory, and
specifically his ideas about the evolution and dissolution of the nervous system,
were gaining preeminence. Hughlings Jackson integrated Spencer’s theories and
Reynolds’ observations and concluded that positive symptoms represented an exces-
sive expression of normally inhibited neural processes, while negative symptoms
were due to a more diffuse Spencerian dissolution of neural function:
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Anatomically, the negative elements are losses of adjustment of the organism, as a whole,
to the environment in the order, according to the “depth” of the dissolution, from the most
special and complex of them towards the most general and simple. [16]

Interestingly, Jackson’s positive/negative classification, while speculative, implied
that negative symptoms would have a poorer course, response to treatment and
prognosis, which has now been confirmed by empirical evidence.

The demise of psychoanalysis marked a change in the philosophy underly-
ing the diagnostic research process in psychiatry: from a pre-DSM III etiological,
analytically informed approach to a post-DSM III, atheoretical, descriptive nosol-
ogy. Strauss et al. [17] work discussing of 3 different schizophrenia domains (i.e.
positive symptoms, negative symptoms and a disorder of relation) can be under-
stood in the context. Even if it revamped interest in negative symptoms Strauss
et al. [17] contribution did not generate enough momentum (or data) to result in
a separate negative symptom core for the DSM III [6] diagnosis of schizophre-
nia. However, “the one disorder, multiple core domains” theory of schizophrenia,
resulted in a number of theoretical models, parsing a presumably unitary concept
(i.e. schizophrenia) in different subtypes: type I and II, positive and negative symp-
toms type, and deficit and non-deficit schizophrenia [13, 14, 18-20]. All these
models share the assumption that negative symptoms are a core deficit and should be
separated in a distinct subtype due to its different course, prognosis and response to
treatment.

The negative symptoms of schizophrenia are further classified as primary (per-
sistent, intrinsic to schizophrenia) and secondary (temporary, associated with and
presumably due to other factors such as depression, medication adverse effects, or
positive symptoms [21]. While secondary negative symptoms may be reduced by
treating the causative agent, primary negative symptoms are viewed as enduring
and persisting between psychotic episodes [22-25].

Insight: The origin of insight can be traced back to the psychoanalytic litera-
ture. However, while psychoanalysis conceptualizes insight as a state of sudden
“illumination” of a previously unconscious process, insight in schizophrenia is a
multidimensional concept referring to awareness of illness, its specific symptoms
and their consequences, as well as need for treatment [26, 27]. Insight is enduring
rather than temporary and it refers to the patient’s ability to understand that some
of his non-reality based experiences (usually hallucinatory experiences and delu-
sional representations) are secondary to having schizophrenia rather than “real”.
Awareness and attribution of both current and past symptoms represent specific
aspects of insight. Additional dimensions of insight include a more global under-
standing of the diagnosis and need from treatment [28]. Insight has been variously
discussed as an independent symptom domain, as secondary symptom (correlated
with affective symptoms), or as a dependent symptom that is part of a broader
domain including: (1) positive symptoms (where insight is a type of delusion);
(2) negative symptoms (where insight, as other negative symptoms, is a decrease
of a normal function, i.e. awareness); and (3) neurocognitive dysfunction (where
insight deficits are thought to be similar to the better understood syndrome of
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anosognosia described in some neurological syndromes). Our rationale for includ-
ing it in this chapter is based on proposed theories about its shared characteristics
with the negative and cognitive symptoms domains: correlates with premorbid
functioning, negative prognostic value when present at the onset of illness and base-
line, course, and association with functional outcomes, and more specifically social
dysfunction.

Epidemiology
Demographic Variables

Cognitive Impairment: Cognitive functioning is associated with a number of demo-
graphic variables, including educational attainment, ethnicity, and sex [29]. These
demographic variables are also associated with cognitive performance in people
with schizophrenia as well [30]. The influence of education and ethnicity is roughly
the same level of association with cognitive variables in people with schizophrenia
as in healthy individuals. However, since people with schizophrenia are commonly
found to have lowered levels of educational attainment compared to others from
similar socioeconomic backgrounds, the influence of education on cognition may
be somewhat more salient. Further, people with schizophrenia routinely manifest
reduced levels of educational attainment than their parents and siblings [31]. As
described below, reduced cognitive performance is present prior to the occurrence
of any other symptoms of schizophrenia, possibly being a contributory factor to
reduced educational attainment and suggesting a direction of relationship wherein
early cognitive impairments increase the challenge associated with school

Negative Syndrome: Primary negative symptoms have been associated with poor
premorbid function, male gender and low Intelligence Quotient [14]. Male gender
not only increases the risk for negative symptoms but male schizophrenia patients
have also been reported to have more severe negative symptoms [32, 33]. Men also
present more frequently with flat affect than women patients with schizophrenia
[34-38].

Insight: Lack of insight appears to be a culturally independent symptom of
schizophrenia. Amador et al. [28] reported that acute schizophrenia was associated
with poor insight in all the countries and cultures surveyed in the World Health
Organization International Pilot Study of Schizophrenia. The evidence about demo-
graphics association with overall insight or insight specific domains is mixed. The
preferred demographic distribution for negative and cognitive symptoms does not
seem to apply for insight deficits n schizophrenia. In their study of 42 patients
with schizophrenia and 22 patients with bipolar disorder with psychotic features
Arduini et al. [39] reported no difference between male and female in insight scores.
Schwartz et al. [40] studied 66 patients with chronic schizophrenia and found no
association between insight and demographic variables. However, in a recent large
scale multi-site clinical trial of 303 subjects with schizophrenia baseline insight
correlated positively with premorbid functioning and level of education [41].
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Breadth of Impairments: Genetics, Family Histories
and First Degree Relatives

Cognitive Impairment: Cognitive impairments have been recognized in the relatives
of people with schizophrenia for decades [42]. Studies of cognitive impairments
on the part of relatives have had some of the same results as studies of schizoty-
pal personality disorder (PD). Profiles of impairment appear similar and the level
of impairment is somewhat reduced compared to schizophrenia. These impairments
have long been characterized as “markers of vulnerability” in that these impair-
ments may well identify individuals at extra high risk as noted above. However,
until recently a definitive single-sample study was lacking and that study is now
partially completed.

Concurrent with the development of the MATRICS initiative, the Consortium
on Genetics of Schizophrenia (COGS) study sought to identify genetically-linked
variation in cognitive performance [43]. This research study followed up years of
less systematic research on genetic influences on cognition in schizophrenia and the
general population. The previous work had implicated multiple different potential
susceptibility genes for cognitive changes, including COMT, BDNF, and multiple
other candidates. These studies have consistently shown that multiple aspects of
cognitive functioning are related to gene expression variants [44].

It has been known for years that cognitive impairments tend to have a genetic
component, and that estimates of the heritability of neuropsychological perfor-
mance is quite high, with average heritability quotients over 0.40 [34]. Many of
the more functionally relevant aspects of cognitive impairment are known to be
consistently heritable, including episodic memory (heritability range = 0.3-0.6),
attention/vigilance (mean = 0.54), working memory (range = 0.3-0.6), and execu-
tive functioning (range = 0.3—0.6). Thus, cognition is a heritable trait in families of
patients with schizophrenia, and determining the relative importance of the herita-
ble components of cognition for functional disability in schizophrenia is important.
As these measures were selected for use in multi-site trials, they are ideal for use in
large scale treatment studies.

Negative Syndrome: In the Roscommon Family Study negative symptoms in all
probands diagnosed with nonaffective psychoses predicted corresponding dimen-
sions of schizotypy in the patients’ nonaffected first degree relatives as well as odd
speech, suspicious behavior, and social dysfunction [45]. While the associated social
dysfunction was expected, the authors commented that the association with odd
speech and suspicious behavior was surprising. As a possible explanation they noted
the overlap between suspiciousness (a positive factor) and the negative factors aso-
ciability and poor rapport. These findings remained significant when probands with
a nonschiophrenics psychosis were included, which suggest a negative symptoms
dimension on the spectrum of schizophrenia disorders, starting with schizotypal
personality traits and ending with schizophrenia psychosis. Furthermore, positive
symptoms in patients predicted positive schizotypal traits and negative symptoms
predicted negative schizotypal traits in relatives. These findings suggest that in addi-
tion to a continuum of risk for both positive and negative symptoms these are two
etiologically distinct domains of schizophrenia [45].
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A family history of schizophrenia has been reported to correlate with a more
severe course of schizophrenia, including an increased risk for negative symp-
toms. The presence of pervasive negative symptoms is considered a marker of
relatively high genetic loading for schizophrenia [46]. In their recently published
meta-analysis of 12 negative symptoms studies Esterberg et al. [47] reported that a
family history has a small but significant effect on negative symptoms. Cardno et al.
[46] found that the risk of schizophrenia in relatives was predicted by the presence of
pervasive negative symptoms (OR: 9.44, 95% CI = 1.98-45.01) and the absence of
pervasive positive symptoms (OR = 0.09, 95% CI = 0.01-0.78) in probands, where
pervasive negative symptoms were defined by the presence of all of the symptoms:
social withdrawal, autistic behavior, poverty of thought/speech, and flat affect.

Insight: 1s family history relevant for insight deficits? As discussed above there is
a familial transmission of cognitive deficits and negative symptoms; also both cog-
nitive deficits and negative symptoms appear to co-aggregate with insight deficits
[48]. Therefore it can be assumed that secondary (to cognitive impairment) insight
deficits can be seen in families with schizophrenia. However, this does not clarify if
there is a familial transmission or familial risk diathesis for primary insight deficits
in schizophrenia. To address this question Danki et al. [49] studied the relationships
between a family history of schizophrenia and insight deficits in a Turkish sample of
66 stable patients with a SCID based diagnosis of schizophrenia. The Schedule for
Assessing the Three Components of Insight (SATCI) overall score and the scores of
5/8 SATCI subscales (i.e. awareness of illness, awareness of a mental illness, expla-
nation of the illness, belief in the delusion, explanation of experiences, and reaction
to not believing — optional eighth question), were all significantly lower in patients
with a family history of schizophrenia [49, 50]. While interesting, these findings
are based on a single site cross sectional study with a relatively small sample size;
thus, they remain preliminary until future replication. At the same time, while Danki
et al. [49] results appear to indicate there is a family effect of schizophrenia on
insight, they do not answer the more direct question about the familial transmission
of insight deficits in schizophrenia.

Breadth of Impairments: Schizophrenia Spectrum
and Other Disorders

Cognitive Impairment: There are other conditions that are related to schizophrenia
and several of these conditions have similar cognitive impairments. Most simi-
lar from a phenomenological perspective is schizotypal personality disorder. This
condition manifests variants of positive and negative symptoms of schizophre-
nia, at slightly reduced levels of severity, and there is clear evidence of cognitive
impairments as well. These impairments have similar signatures compared to
schizophrenia, with slightly reduced levels of severity. For instance, in a series of
studies of a large sample of people with schizotypal PD, we found that the profile of
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impairments was similar to that seen in schizophrenia, greater in severity than peo-
ple with other personality disorders, and approximately one half as severe as those
seen in schizophrenia [51, 52]. These findings are widely replicated and it is believed
that it is likely that cognitive impairments similar to those seen in schizophrenia
may be a common feature, but that alterations in the subcortical dopaminergic func-
tioning that are associated with schizophrenia are generally lacking in people with
schizotypal personality disorder.

Bipolar Illnesses: The majority of studies in the medical literature tend to focus
on schizophrenia and demonstrate somewhat greater impairment in schizophrenia
compared with BP-I [53, 54]. Although neuropsychological functioning in BP-I
has been less extensively studied than in schizophrenia, evidence does suggest that
mood disorder patients frequently manifest neuropsychological deficits in atten-
tion, executive, and memory functions [53-60]. Symptomatic BP-I patients have
been shown to have widespread cognitive abnormalities [61]. Evidence from studies
supports the hypothesis that there are persistent residual neuropsychological impair-
ments in patients in euthymic phases of illness [59, 62, 63]. Neuropsychological
studies directly comparing patients with schizophrenia and BP showed relatively
equivalent dysfunction on the Wisconsin Card Sorting Test [64], visual backward
masking [65, 66], and overall neuropsychological function [57, 67].

In a recent study of first episode patients who were clinically stabilized from a
first episode that included psychotic symptoms, we [68] found that the profile of
clinically stable patients with bipolar and unipolar affective disorders was essen-
tially identical to that seen in schizophrenia patients. Similar to the results for
relatives of people with schizophrenia and individuals with schizotypal PD, the
severity of impairment in people with schizophrenia was about twice as great com-
pared to normative standards as the patients with affective disorders who did not
differ substantially.

Although many BP-I subjects can have periods of syndromal remission (and
do not typically have the same prevalence of disability or long-term deterioration
as those with schiophrenia), these periods of “recovery” are not accompanied by
normalization of social, familial, and occupational role function for a substantial
proportion of cases [69]. A meta-analysis of 17 studies examining psychosocial out-
come in patients with BP-I found that 30-60% of them fail to regain full functioning
in social and occupational domains [70]. Mixed affective states [71], psychotic
symptoms [72, 73], and more previous episodes [74—77] are among the variables
that have found to be associated with poor outcome. A recent report from a lon-
gitudinal first episode study of bipolar disorder with manic episodes found that
experiencing symptomatic relapse and remission was a relatively common occur-
rence compared to functional recovery [78]. Although 43% of first episode bipolar
patients appeared to experience functional recovery (compared to only 18% of
first episode patients with schizophrenia), the criteria for functional recovery was
only return to premorbid functioning, with no requirement for successful ongoing
everyday outcome (and this finding is still a very low rate of normal functional
outcome).
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Negative Syndrome: In a multicenter retrospective study of 1,452 patients diag-
nosed with schizophrenia spectrum disorders (schizophrenia, schizophreniform, and
schizoaffective disorder) the majority of the patients (57.6%) had at least one
or more negative symptoms, while primary negative symptoms were reported in
12.9% of patients [79]. The patients with schizophrenia had more frequent and
more severe negative symptoms than patients with a diagnosis of schizophreniform
or schizoaffective disorder [79]. Persistent negative symptoms are more prevalent
in schizophrenia than in depressed patients, where negative symptoms also seem
to correlate with depressive symptoms [80]. In a long term prospective study of
schizophrenia, schizoaffective and affective disorder patients, the prevalence of
negative symptom was found to be high at the 15 year follow up: 75% of the
schizophrenia patients, 68% of the schizoaffective patients, and 44% of the patients
with affective disorders where found to have at least one negative symptom [81].
However, schizophrenia patients had much more severe negative symptoms at the 15
year follow up compared to both the schizoaffective and affective disorder controls
[81, 82].

Insight: Converging evidence suggests that there is a type of insight deficits that
appears to be specific to schizophrenia. Insight deficits in schizophrenia appear to
have a different course that of insight deficits seen in affective disorders. There is
less variation in the course of insight deficits course in schizophrenia (trait like) vs.
a state dependent course in affective disorders. Also, schizophrenia patients have
more severe of insight deficits than patients with any other major psychiatric diag-
nosis, including schizoaffective disorder. In a multisite, cross-sectional study of 412
patients with schizophrenia, schizoaffective and mood disorders (with and without
psychotic features) poor insight was more prevalent and more severe in patients
with schizophrenia [83]. Wifffen et al. [41] also found lower insight in their cross-
sectional measurement of insight in schizophrenia patients (N = 213) compared
with schizoaffective patients (N = 90).

In people with schizophrenia there is a positive correlation between insight and
symptoms of depression, paranoia and anxiety [84, 85]. Insight preservation in these
domains is important because it predicts quicker resolution of symptoms, with less
hospitalization in the period of time leading to relapse [86]. At the same time, in a 2
year longitudinal study, patients with schizophrenia with other Axis I comorbidities
had less improvement in their awareness of illness at 12, 18 and 24 months follow
up points and less insight into the consequence of illness at 18 and 24 months follow
up [87].

Neurobiological Considerations

When it comes to insight, the neurobiological literature is remarkable for its dearth
of reports. The situation is quite the opposite for cognitive deficits and, to some
extent, negative symptoms where, with the accessibility of sophisticated brain imag-
ing and neurophysiology tools and following the mandate set out by the MATRICS
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guidelines, the pace of publishing of new reports has had a fairly steep slope.
Reviewing the wealth of interesting reports is beyond the scope of this limited
review. Thus for practical reasons we will review only a few selected studies and
focus on a summary of findings with special relevance to cognition and negative
symptoms.

Brain Structural Abnormalities

Ventricular and Whole Brain Volumes: Since the advent of the first neuroimag-
ing technologies, there have been findings of reductions in cortical volume and
increased ventricular size in people with schizophrenia. There was a previous belief
that volumetric reductions and increased ventricular size were associated with spe-
cific profiles of symptoms specifically cognitive impairments and deficit syndrome
[23], but the bulk of the evidence has suggested that small increases in ventricular
size, not great enough on average to be viewed as clinically abnormal, are present
in many people with schizophrenia. That said, there is some evidence of correla-
tion between medial temporal lobe volume and memory impairment. These cortical
changes are present at the time of the first episode or even during prodromal peri-
ods prior to formal diagnosis and have been reported quite consistently to progress,
in terms of gray matter loss, over follow-up periods starting at that time. Evidence
does suggest that these changes are slightly greater in individuals with poor life-
time functional outcomes who, consistent with the evidence presented above, are at
the highest risk for experiencing cognitive and functional declines in later life [88].
Further, some studies have shown that ventricular enlargement is correlated with
global cognitive impairments. Findings of decreasing cortical volume or increasing
ventricular size in longitudinal studies have lead to the suggestion that these changes
are reflective of active illness processes [89].

Gray Matter Changes: Advances in neuroimaging technology have led to the
ability to separately examine gray and white matter. Consistent findings suggest
that gray matter volumes are reduced in schizophrenia across the lifetime course
of the illness. Recent studies have suggested that these changes in cortical volume
are associated with an increased frequency of psychotic relapses, starting at the
time of the first episode. These findings are consistent with the late-life findings
reviewed above suggesting that more severe and unremitting psychotic symptoms
are associated with cognitive decline over follow-up periods ranging from 3 to 6
years in older patients. Thus, progressive loss of cortical gray matter, correlated with
frequency of psychotic episodes, is a potential determinant of cognitive impairments
and negative symptoms in schizophrenia.

A number of brain regions have been studied in relation to negative symptoms.
Kim et al. [90] reported that superior temporal gyri abnormalities are present at
baseline and correlate with negative symptoms severity even in neuroleptic naive
patients. A prospective 3-year volumetric MRI study found that volume changes
in the left anterior amygdala-hippocampal complex significantly correlated with
PANSS negative symptoms change over the study period [91]. A bilateral decrease
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in gray matter volume in the superior temporal gyri and anterior amygdala —
hippocampal complex has also been shown in a small cross-sectional region of
interest MRI study comparing male chronic schizophrenia patients with predom-
inant negative symptoms vs. healthy controls [92]. Such longitudinal findings,
while interesting, are limited by the confounding effect of concomitant medications
(mainly first generation antipsychotics — FGAs in the cited studies). Interestingly,
Meisenzahl et al. [93] failed to replicate these findings; however, their sample
appears unique in terms of clinical stability and a higher proportion of patients sta-
bilized on second generation antipsychotics (SGAs) at the time of the study. Lui
et al. [94] using an voxel-based morphometry (VBM) approach found negative cor-
relations between temporo-precuneus connectivity and total PANSS scores as well
as scores for negative symptoms and anergia.

White Matter Abnormalities: Many theories of cognition and negative symptoms
in schizophrenia have focused on impairments in connectivity as their central fea-
ture. In addition, there are several neuropathological abnormalities that implicate
white matter changes. Most central is the finding that neuronal density is increased
in certain brain regions in schizophrenia, in the absence of increases in cell num-
ber [95]. This finding combines with findings of decreased cellular arborization
and fewer synaptic contacts (i.e. fewer dendritic spines) to suggest that findings
of global reductions in cortical volumes could be due to abnormalities in white mat-
ter. These indirect suggestions have been confirmed by a series of neuroimaging
studies that suggest abnormalities in the organization and integrity or cortical white
matter. Central among these findings have been studies using diffusion tensor imag-
ing (DTI) [96]. Through measuring water diffusion in myelin sheaths, it is possible
to visualize the orientation of these axons. Axons organized in parallel will have
higher anisotropy values and be organized more coherently. Multiple studies have
reported reductions in fractional anisotropy (FA) in people with schizophrenia com-
pared to healthy controls, suggesting reduced coherence of white matter tracts. In a
very recent study, we reported that the age of the patient (ranging in age of 18-80),
was associated with tract specific reductions in fractional anisotropy in the corpus
callosum in comparison with healthy controls who were similar in age [97]. Thus,
these findings do provide an initial suggestion of progressive deterioration of white
matter in people with schizophrenia.

Pyramidal Cells: Approximately 75% of cortical neurons are pyramidal cells, so
designated because of their triangular shape. These neurons utilize glutamate as a
transmitter and are regulated by interneurons, which utilize the inhibitory transmit-
ter y-amino-butyric acid (GABA). The suggestion has been made that the reason
for increased density in the absence of loss of neurons is due to reduced number of
axons and dendritic spines attached the pyramidal cells. An implication of this is
loss of afferent inputs from the thalamus, which would lead to reduced cortical acti-
vation [98]. A possible mechanism of this particular structural abnormality could be
an excessive degree of normal pruning processes which reduces the total number of
dendrites during adolescence. A further, and more speculative possibility, is that of
triggered apoptosis, possibly induced by altered dopamine and glutamatergic func-
tioning. In either case, increased neuronal density is one of the more consistently
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detected neuropathological findings in schizophrenia post-mortem tissue and one
that suggests a direct connection between abnormal cortical structure and functional
activity of critical brain regions in schizophrenia.

Brain Neurotransmission Abnormalities

The section above gives a sense of the relationships between neuronal factors
and patterns of distribution of cortical activation in people with schizophrenia.
Schizophrenia has been extensively studied as a disease of impaired neural trans-
mission due to the discovery of the antipsychotic effects of chlorpromazine in the
1950s. Recent increases in the understanding of the interactions between different
CNS neurotransmitters have lead to a more sophisticated understanding of the pro-
cesses of cellular activation and communication in the pathophysiology of cognitive
impairments in schizophrenia.

Dopamine: The primary effect of antipsychotic medications is to block dopamine
D2 receptors in the corpus striatum. All effective antipsychotic medications have
this properties and all medications that have been tried as antipsychotic medica-
tions that lack this effect have failed in clinical trials. Several influential theories of
cognitive impairment in schizophrenia have focused on cortical/striatal dopamine
balance. In healthy individuals, increased activation of cortical dopamine neurons
is associated with reductions in striatal activity and vice versa, reflecting a regula-
tory relationship between these regions. In contrast, there is apparently a disjunction
in these regulatory processes in people with schizophrenia and blockade of striatal
dopamine receptors does not lead to a corresponding increase in cortical dopamine
tone.

Reduced cortical dopamine activity has been a prominent idea regarding the ori-
gin of cognitive impairments and negative symptoms of the illness [99]. Many cog-
nitive functions are related to dopaminergic activity and compounds that increase
dopamine transmission, such as amphetamine, lead to improvements in these func-
tions. For example, attention, working memory, and related executive functions as
well as some negative symptoms are improved with amphetamine treatment and
reduced regional cortical activation, detected with fMRI techniques as described
above, is associated with impaired performance on these types of tasks or increased
severity of negative symptoms. Direct stimulation of cortical dopamine receptors
with dopamine D1 agonists can reverse the adverse of effects of aging and chronic
antipsychotic treatment on working memory performance in monkeys, again sug-
gesting the dopamine-relevance of many of the common cognitive impairments in
people with schizophrenia.

Other evidence implicating dopamine in the cognitive impairments seen in
schizophrenia comes from studies of the genetic variants associated catehol-
O-methyl-transferese (COMT) [100]. There are two polymorphisms associated
with this gene, valine/VAL and methionine/MET, with the VAL allele asso-
ciated with greater catabolic potential in the DA receptor region and hence
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reduced levels of available dopamine. VAL-VAL homozygotes have been shown
to have reduced levels of cognitive functions that are relevant to schizophre-
nia, including working memory and executive functioning, Although the evi-
dence for COMT as a susceptibility gene for schizophrenia is limited, the fact
that this dopamine-relevant genetic variation is broadly associated with cogni-
tive functioning, including in individuals with schizophrenia spectrum personality
disorders, again indicates the role of dopamine in the cognitive abnormalities in
schizophrenia.

Glutamate: Glutamate is an excitatory transmitter that is widely distributed
in the CNS, but one of the potentially important locations for these receptors
is on dendritic spines. There are at least two receptor subunits for glutamate:
N-methyl D-aspartate (NMDA) and alpha-amino-3-hydroxy-5-methyl-4-isoxazole
propionic acid (AMPA), both of which are also widely distributed. NMDA antag-
onists such as ketamine and phencylclidine (PCP) trigger syndromes in healthy
individuals that are a close analogue to schizophrenia, including positive and
negative symptoms, impairments in communication, and cognitive deficits [101].
People with schizophrenia are even more sensitive to these effects than healthy
individuals.

There are two domains where glutamatergic abnormalities might cause brain
changes and cognitive impairments. One is the suggestion that glutatmergic hypoac-
tivity, as would be induced by chronic hyperdominergic activity, similar to the
effects of PCP and ketamine, can trigger apoptosis. These programmed cell death
processes would be difficult to detect at post-mortem because they do not neces-
sarily cause gliosis at the time of occurrence. At the same time, this is a difficult
idea to test because post-mortem tissue would have to be obtained during a period
of active apoptosis and these occurrences may be sporadic in nature. A second area
where glutamatergic abnormalities could be related to cortical changes is through
their potential direct effect on white matter. Chronic glutamatergic hyperactivity,
which could be a consequence of impaired DA-glutamate interactions, has been
proven to be toxic to oligodendrocytes. This process may be due to induction of
dysregulation in calcium homeostasis and increased intracellular calcium. As oligo-
dendrocytes are damaged, demylination can occur, which further reduces the ability
of neurons to modulate glutamate activity. Thus, alterations in cortical white mat-
ter previously detected in DTI studies could possibly arise from glutamatergic
processes, suggesting a mechanism through which psychosis, cognitive impair-
ment, negative symptoms and disorganized behavior may be directly linked to each
other.

A final mechanism through which glutamatergic dysregulation could impact on
cognitive functioning is through disruption of dopamine input to pre-frontal sites
where critical cognitive operations are performed. Impaired excitatory input to cor-
tical DA receptors could lead to chronic changes in their functioning, on both
functional and morphological levels. One potential consequence of this process,
suggested by Lewis and Sweet [102], is that chronic reductions in excitatory input
to cortical D1 receptors could lead to compensatory, but ineffective, upregulation of
these neurons. This upregulation could then cause a consequential down regulation
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in the synthesis of GABA. As GABA itself regulates the level of glutatmatergic
functioning, such a process could contribute to further dysregulation in the balance
of these transmitters

GABA: Post-mortem data has found reduced levels of GABA signaling in a criti-
cal interneuronal subsystem: chandelier cells [103]. About 33% of interneurons that
contain GABA were found to express essentially undetectable levels of a critical
regulator of GABA synthesis: glutamic acid decarboxylase -67 (GAD-67). GAD-
67 is an enzyme that regulates production of GABA and it is highly responsive
to excitatory input directed towards GABA-containing interneurons. Thus reduced
excitatory signaling into GABA neurons would lead to reductions in synthesis
of GABA. Interestingly, levels of signaling of the primary transporter of GABA,
GABA transporter 1 (GAT-1), are also undetectable in these same interneurons. As
GABA regulates levels of glutamatergic activity, decreased GABA functioning has
the potential to contribute to the cascade of reduced cortical input, compensatory
upregulation of DI receptors, and maintenance of multi-system dysregulation of
neuro transmitters. It has been suggested that GABAergic dysfunction is at the root
of synaptic plasticity deficits in schizophrenia (for a review, see Costa et al. [104]).
Several lines of evidence support the hypothesis that GABAergic downregulation,
associated with reduced reelin secretion from GABAergic neuron axon terminals
on dendrites, somata and the axon initial segment of pyramidal neurons, might be
responsible for the decreased PFC neuropil of schizophrenia patients. While neu-
ropil findings have been reported in post-mortem studies, a number of in vivo studies
reported that PFC changes in schizophrenia associated with both cognitive deficits
and negative symptoms,

Acetylcholine: Acetylcholine is another transmitter potentially associated with
cognitive changes in schizophrenia. In specific the nicotinic receptor subsystems of
the cholinergic system appear to be altered in people with schizophrenia. There are
several lines of evidence in this regard. Expression of the nicotinic alpha-7 recep-
tor in the prefrontal cortex is altered in both people with schizophrenia and their
relatives. Individuals with schizophrenia are more likely to smoke than the gen-
eral population, starting prior to the onset of their illness, as well as smoking more
heavily and extracting more nicotine from cigarettes than nonschizophrenic fellow
smokers [105]. There have been postmortem reports of altered nicotinic receptor
density in people with schizophrenia as well, but it is challenging to rule out the
effects of smoking in that regard.

There has been limited evidence of alterations in muscarinic receptor systems
in schizophrenia. Post-mortem studies have not found reductions in indices of
muscarinic activation or in levels of acetylcholine. However, one study reported
reduced levels of cholinergic neurons in the ventral striatum in schizophrenia, in the
absence of any evidence of other neurodegenerative changes. One possible confound
throughout this research is the use of antimuscarinic medications to treat extra-
pyramidal side effects of antipsychotic medications. The long-term effects of these
medications are unknown and whether their use in early and middle life could influ-
ence the postmortem detection of illness-related alterations in muscarinic activity is
uncertain.
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The original conceptualization of brain dysfunction during cognitive processing
on the part of people with schizophrenia was “hypofrontality”. At the same time,
negative symptoms of schizophrenia are thought of as reflecting a frontal lobe
dysfunction (for a review, see Semkovska et al. [106]). Studies of high-load execu-
tive functioning, attentional, and working memory paradigms consistently revealed
reduced relative activity in the regions roughly corresponding to the dorso-lateral
prefrontal cortex when compared to the brain activation of healthy individuals per-
forming similar tasks. Recently, it has been found that such tasks are not associated
with a specific localized reduction in regional brain activation, leading to small total
level of brain activity, but rather with similar overall levels of brain activation in
healthy and schizophrenia populations and a differential regional pattern of distribu-
tion. In specific, it has been reported consistently that reductions in anterior frontal
lobe activity are associated with increases in activation in other regions, typically the
anterior cingulated, more posterior frontal regions, and the occipital cortex, when
compared to healthy individuals.

Hypofrontality and/or a fronto-temporal disconnection have been proposed an
underlying neurocircuitry abnormalities resulting or contributing to the formation
and maintenance of negative symptoms.

The hypothesis put forward to explain these apparently contradictory findings
is the idea the schizophrenia patients may have a different memory-load activation
response curve in the dorsolateral prefrontal cortex than controls. A typical obser-
vation is that dorsolateral activity increases as task load increases, until capacity is
exceeded, at which point dorsolateral activity decreases on the part of people with
schizophrenia [107]. Callicott et al. [107] suggested that the relationship between
task load and dorsolateral activity may not be different in schizophrenia and healthy
individuals; the load-activity curve may be the same, but patients may have lower
capacity leading to a decline in activity at loads processing loads lower than in
controls. Glahn et al. [108] performed a meta-analysis of brain activation studies
in schizophrenia using the N-back task, finding clear support for hypoactivation in
the dorslateral prefrontal cortex in schizophrenia patients. At the same time, they
also documented consistently increased activation in the anterior cingulate and left
frontal pole relative to controls. This pattern of findings suggests that dorsolateral
disturbances in schizophrenia during executive tasks do not represent focal abnor-
malities of a specific neuroanatomical region, but probably an impairment in the
ability to engage functional networks subserving executive functions [109]. Many
of the functional imaging studies that have investigated cortical brain activation dur-
ing performance of episodic memory tasks in schizophrenia have also demonstrated
abnormalities in a range of prefrontal regions, including both decreased activity
and increased activity. Studies of prefrontal activation during episodic memory
encoding have been more likely to find decreased than increased activation. These
studies have shown reduced activation in ventrolateral prefrontal regions, includ-
ing BA47 and BA45, regions associated with semantic elaboration or encoding
of information in memory (for a review see Barch [110]). It has been suggested
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that reduced activation in these regions reflects a failure to generate and/or apply
effective encoding strategies among individuals with schizophrenia.

The anatomic components of the hypothetical neural network underlying cog-
nitive dysfunction and the primary negative symptoms and are not completely
understood but, on the basis of converging lines of evidence from nonhu-
man primates and from neuroimaging studies of humans, the prefrontal cortex,
specifically the dorsolateral prefrontal (DLPFC), parietal, temporal and anterior
cingulated are thought to play critical roles. Reminding of the Jacksonian dif-
fuse neural dissolution theory type II schizophrenia patients have smaller brains
with bigger cerebral ventricles [18]. Several studies have suggested that pri-
mary negative symptoms are functionally localized to the frontal and parietal
cortices [111].

Rossell et al. [112] evaluated 78 male patients diagnosed with DSM-IV
schizophrenia and 36 male control matched for age and IQ. All the patients under-
went psychological testing and structural MRI. There were no significant correlates
between the level of insight and the whole brain, white and grey matter volumes.
However, Laroi et al. [113] in a study looking at the relation between insight
and frontal function in 21 medicated patients with schizophrenia and 21 controls
reported a possible association between poor insight and frontal lobe deficit, but no
anatomical correlation with good insight. Out of the 21 patients with schizophrenia
5 had slight and 2 moderate frontal atrophy, while the other did not show any signs
of frontal lobe atrophy [113]. The divergences between the two studies could be
understood as differences in patient selection, tools used and differences in number
of patients evaluated.

Clinical Considerations and Diagnosis

Cognitive Impairment and Cognitive Domains: Starting with Kraepelin and Bleuler,
schizophrenia has been traditionally differentiated from affective psychoses. This
categorically informed perspective was later reinforced with a combination of
Schneiderian first ranks symptoms and a lack of concomitant affective symptoms
that were thought to be specific of schizophrenia. Standing on such giants’s shoul-
ders it was easy to not see that cognitive deficits, more studied in schizophrenia,
might not in fact be a schizophrenia-only type of problem. While there is evi-
dence supporting the current psychiatric classification systems (i.e. DSM IVTR and
ICD-10) decision to maintain a categorical approach for schizophrenia versus affec-
tive psychoses converging lines of evidence suggests that cognitive deficits, rather
than being pathognomic of schizophrenia, and a “point of rarity” between different
diagnoses, are a shared deficit between schizophrenia and affective psychoses [54,
114, 115]. Furthermore it appears that within schizophrenia itself cognitive deficits
are present on a continuum rather as a constant, fixed factor [115].

Following an increase in the research community interest in cognition in
schizophrenia The National Institute of Mental Health initiated the MATIRCS
project. By evaluating available factor analytic studies MATRICS aimed to define a
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consensus battery to examine cognitive outcomes in treatment studies of schizophre-
nia [11]. A goal of this process was to identify the most relevant cognitive domains
of impairment in schizophrenia and identify the best existing tests to evaluate
these domains. Examining previous studies of the psychometric characteristics of
individual tests and the factor structure of cognitive performance in schizophre-
nia, 6 functional domains were selected and several candidate tests identified.
The functional domains identified by MATRICS were Verbal Memory, Visual
Memory, Processing Speed, Working Memory, Attention-Vigilance, and Reasoning
and Problem Solving. Also MATRICS included a test of social cognition, but many
studies have found that social cognition may not be as strongly related to other
cognitive measures, which are often referred to as “neurocognitive” tests.

These cognitive domains do reflect the current thinking about which aspects of
neuropsychological functioning are impaired in people with schizophrenia. It is
more controversial as to whether cognitive impairments in people with schizophre-
nia reflect a distributed set of focal impairments as would be seen with regionally
specific lesions, such as temporal or frontal lobe impairments, or whether they
are elements of a broad impairment that affects nearly all measurable cognitive
domains. We will first describe the domains and then evaluate the possibility
that there are regionally-specific, focal impairments in schizophrenia or global
deficits.

Processing Speed and Psychomotor Slowing: Processing speed refers to perfor-
mance on tasks which require sustained high level effort and rapid responses. This is
likely related to the concept of psychomotor slowing, but there are multiple possible
contributors to impairments in processing speed. The most common test for assess-
ing processing speed are the Symbol Digit Substitution Test and the Trailmaking
Test, but often verbal fluency tests such as Animal Naming are considered to be
processing speed tests as well. Meta analyses suggest that processing speed deficits
may be the largest impairments in people with schizophrenia [116]. There are sev-
eral on-going discussions regarding processing speed, including about the extent to
which the speed of processing reflects a common function with both mental and
motor aspects or two different processes: a cognitive deficit i.e. decreased speed
of processing information and a motor deficit, specifically slowness in initiation
and execution of a movement (psychomotor slowing) and whether processing speed
actually underlies other impairments on the part of people with schizophrenia [117].

Attention and Vigilance: Impairments in both sustained and selective attention are
well known to be present in schizophrenia. Sustained attention is commonly referred
to as “vigilance”, although it has been known for 30 years that the impairments
are actually deficits in the ability to discriminate target and non-target information
and not in declining performance over time. Attention deficits e also promising
markers of vulnerability to the illness and are stable over time across changes in
clinical state in people with the illness. The most common tests to measure vigi-
lance are continuous performance tests (CPT) and these tests are used in several
versions, including tests that require detection of predetermined target sequences
(e.g., 3-7) or detection of the same target occurring twice in sequence (e.g., Identical
Pairs “IP”).
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Verbal Learning and Memory: Impairments in verbal memory are among the
most significant seen in schizophrenia, with deficits occurring in the ability to learn-
ing information presented either once, such as a story learning tests, or multiple
times such as in list learning tests. There are several features of impairments seen in
these tests, which include lower performance on the first learning trial of list learning
tests, reduced learning curves, and failure to spontaneously employ semantic strate-
gies to aid recall. Interestingly, recognition memory performance does not appear
to be notably impaired and prompts and cues (such as reminding the individual of
the semantic categories) aids recall. These findings suggest that the impairments are
not like an amnestic condition such as Alzheimer’s disease where rapid forgetting
is common and performance at delayed recall is almost entirely determined by the
amount of information acquired during the learning trials. Verbal memory can be
measured with list learning, story learning, and other similar tasks.

Visual Memory: Visual memory impairments in schizophrenia appear to be quite
similar in their characteristics compared to verbal memory deficits. This area of
impairment has been studied considerably less than verbal memory functioning.
However, the MATRICS validation study, the level of impairment seen in visual
memory was similar to that seen in verbal learning and memory. Visual memory
tests also have single presentation and multitrial learning formats.

Working Memory: Working memory has been a long-time target for study in
schizophrenia, at least partially because of the findings of regional specificity of
certain types of working memory. Working memory refers to the abilities required
to maintain information on line and perform manipulations of the information.
Working memory can include both spatial and verbal working memory and there
are suggestions that slightly different neural networks are involved in spatial, ver-
bal, and object working memory. As working memory functions in primates show
evidence of localization to the frontal lobes, some have referred to working memory
as an executive function. While there are clearly similarities to executive functions
in some of the cognitive tests used to measure working memory, these cognitive
processes have a number of distinctions. Typical tasks used to measure working
memory include various forms of span tests (digit and spatial), n-back tests, and
sequencing tests.

Reasoning and Problem Solving: There is a long history of description and study
of impairments in reasoning and problem solving in people with schizophrenia.
Originating with classic descriptions of the “loss of abstraction” seen in schizophre-
nia, this domain has been the center of a considerable amount of research. Several of
the classic tests used in schizophrenia research, such as the Wisconsin Card sorting
test (WCST) examine reasoning and problem solving. Further, these tests have been
central to the conception of impaired functioning in the frontal lobes, based on the
results of studies that used the WCST as a tool in neuroimaging studies. There are
multiple impairments seen in this domain, including deficits in performance on tests
of abstraction such as proverbs, problem solving tests such as the WCST, and maze
learning tests.

Are these cognitive domains truly separable? Although the MATRICS initiative
characterized the cognitive domains presented above as separable, there is no claim
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that they are independent. In fact, the results of several recent factor analytic studies
have suggested that the cognitive impairments may best be characterized by a single
dimension. For example, in the large-scale CATIE study where over 1,300 patients
received a cognitive assessment, the best fitting factor model was unidimensional
[118]. Other studies have also found that the best way to discriminate healthy indi-
viduals and people with schizophrenia is by conceptualizing cognitive impairment
as a single dimension [119].

As noted above, processing speed is the single greatest deficit in people with
schizophrenia. When abbreviated assessments are developed empirically, process-
ing speed indices routinely are the single largest correlate of overall neuropsy-
chological performance, as well as other important outcomes such as real-world
residential functioning or performance-based indices of functional capacity. In the
CATIE baseline study, four tests: digit symbol, verbal learning, grooved pegboard,
and letter-number sequencing, accounted for 87% of the variance in the compos-
ite score based on 22 different tests. These tests required an average of 19 min
to complete, suggesting that quite robust estimates of overall performance on NP
tests can be obtained with abbreviated assessments. This finding is consistent with
the results of studies aimed at developing abbreviated assessment batteries, which
have routinely found that abbreviated assessments, either derived from longer bat-
teries or developed de novo, are highly correlated with scores on longer assessments
[120, 121].

In summary, there are multiple domains of cognitive impairment in schizophre-
nia, but whether define a profile of impairment or a generalized pattern of impair-
ment is not fully clear. Also, it is clear that global indices of performance are
predictable with quite abbreviated batteries and this may mean that there are fewer
truly critical domains than has been believed in the past.

Negative Syndrome: The negative symptoms, specifically affective flattening,
alogia, and avolition, is one of the five schizophrenia symptoms clusters (crite-
rion A) in DSM IV-TR [8]. Asociability overlaps conceptually with DSM IV-TR
criterion B of social/occupational dysfunction. Other negative symptoms (e.g. anhe-
donia) are discussed in the “Associated Features” section of the DSM chapter on
schizophrenia.

The lack of affective reactivity is a typical example of a negative symptom. Under
normal circumstances most people have “full” affect, appropriately displaying a
range of context dependent emotions. Patients with schizophrenia may present with
either decreased affective reactivity, in clinical parlor “reduced” or “limited range”
of affect, or in extreme cases no affective reactivity, described clinically as blunted
or flat affect. Of note, the “negative symptom” label for affect refers to the range of
affect and not to its content. In other words, affective content such as anger, disap-
pointment etc., even if “negative” from a subjective perspective, cannot be labeled
as a negative symptom.

Alogia (Greek a- a- “without” + Adyog logos “speech”) refers to decreased
verbal output. With the exception of neurological deficits that would impede the
translation of thought in language, it is assumed that language is a fair repre-
sentation of thought processes. Thus, alogia has been historically used to label
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interchangeable (to some extent) manifestations, i.e. “poverty of (content of)
speech” and “poverty of thought”, a global reduction in the quantity of thought.
As such alogia was considered as a hallmark of the “negative formal thought dis-
order” characteristic of schizophrenia. However, following DSM III emphasis on
reliability and precise definitions, the preferred use for alogia is as a label for a
language deficit [122]. One can further differentiate between “poverty of speech”,
where the patient tends to answer briefly, with monosyllabic answers that frequently
prompt further questioning for clarification purposes, and “poverty of content of
speech”, where the patient’s answers, while long enough, are too vague, repetitive,
over-abstract or over-concrete to be informative [122]. Clinically, alogia needs to
be differentiated from other manifestation of schizophrenia, including distractibility
(either due to poor attention or attending to internal stimuli), thought blocking, anx-
iety or a paranoid state. While it can also be a sign of depression (where alogia can
be secondary to severe apathy and anhedonia), severe mental retardation or demen-
tia, a combination of primary alogia and other negative symptoms is most times
characteristic of schizophrenia. Other explanations for decreased speech (secondary
alogia) include social anxiety, certain personality disorders, secondary gain, states
of acute intoxication, or, at times, the examiner’s inability to build rapport with the
patient.

Avolition (a “without” + volition/will) refers to the patient’s inability to initi-
ate and maintain a goal directed activity or, in a more general sense, pursue any
meaningful, life enriching activities. The term is in fact imprecise as it is difficult
to clinically differentiate avolition from amotivation, apathy and anhedonia. From a
phenomenological standpoint these dysfunctions are more similar than different,
even though theoretically they represent deficits of different neuropsychological
functions.

Negative symptoms occur on continuum with normality, i.e. they are not qualita-
tively but quantitatively different from normal states. They may also be secondary
to positive symptoms (e.g. patient gives up making day to day plans due to his
oppressive auditory hallucinations), depressive symptoms (depressed mood with
anhedonia), chronicity, or medication adverse effects (e.g. anticholinergic effects
of low potency FGAs or anticholinergic add ons to prevent/treat EPS interpreted as
anergia; EPS interpreted as flat affect). Furthermore, positive symptoms may mimic
negative symptoms (e.g. guarded, paranoid affect interpreted as flat; social isolation
secondary to paranoid delusions interpreted as asociality) [8, 14].

Thus, a careful clinical differential is necessary to diagnose primary negative
symptoms. The course of symptoms (persistent), a chronological, and a cause and
effect relationship can help illuminate the diagnosis. When in doubt, a case of
N = 1 experiment, where the patient’s symptoms are measured during an on/off
double blind sequential intervention of interest trial should be considered.

Insight: For research and clinical purposes, insight could be defined along five
dimensions. These are: one’s awareness of mental disorder and social consequences
of illness, awareness of the need for treatment, awareness of symptoms in particu-
lar and relatedness of symptoms to the disorder [123]. However, reflective capacity
in one domain does not predict reflective capacity in other domains [124]. Overall,
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patients have more insight in the negative than the positive symptoms of the ill-
ness [125]. Insight in the neurocognitive deficits has been shown to be extremely
limited even for patients who otherwise have a fair degree of insight [126, 127].
Vos et al. [128] found a decrease in predictive ability in patients with schizophrenia
when compared with control. Decreased emotional awareness [129] and autonoetic
awareness [130] has been reported patients with schizophrenia. Poor insight can
also result in decreased awareness of side effects of medications, such as tardive
dyskinesia [131].

Course

Short term: Likely Secondary: Differentiating between phenomenologicaly similar
primary and secondary symptoms is essential in order to understand their short
versus long term course [20]. While primary symptoms are persistent, secondary
symptoms will improve once their cause is addressed. For example, if a negative
symptom is secondary to depressive symptoms, a relief in the negative symptom
will follow an improvement in the depressive symptomatology. Similarly, medica-
tion adverse effects might mimic negative symptoms or result in cognitive deficits.
When this is the case, discontinuing or changing the offending agent to a better
tolerated alternative [e.g. a first generation antipsychotic (FGA) to a second genera-
tion antipsychotic (SGA)] will result in a decrease or disappearance of the observed
secondary symptom. A cause and effect relationship can be established if the rein-
troduction of the suspected agent is followed by a re-appearance of the suspected
symptom.

The short term course of insight has been studied in a prospective 6 weeks study
of 29 patients acutely hospitalized with DSM-III schizophrenia [132]. Insight into
the past symptoms but not into the current illness improved considerably during
the observed period. Of note, insight was inversely correlated with the presence of
negative symptoms at the follow up evaluations [132].

Premorbid and First Episode (FE)

Cognitive Impairment: Individuals who are destined to develop schizophrenia show
detectable cognitive differences compared to their peers as early as age 7. These
findings have been replicated in large samples of studies of individuals who are
being conscripted into the military service in Israel and in Sweden [133]. These
changes are smaller than the impairments seen at the time of the first episode,
roughly 0.5 SD worse than normative expectations, with this finding being quite
consistent across studies. However, such a level of mean performance is not outside
the normal range and in fact, 35% of general population performs at this level of
lower. As a result, cognitive impairments are not useful as potential predictors of
risk for the development of schizophrenia.
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The domains of impairment appear to be relatively general during the premorbid
period, but some research has focused in on what may be a specific profile of risk.
In children who manifested increased risk for schizophrenia as a function of having
a parent with the illness, global attentional deficits across multiple measures were
associated with increased risk for the development of a psychotic disorder [134].

Some individuals who develop schizophrenia manifest a prodromal period that
is detectable between the premorbid and first episode stages of the illness. During
this prodromal period, there are a number of behavioral changes that are detectable.
Cognitive changes during this period have been somewhat difficult to detect. For
instance, it has been reported that at the time of onset of the prodrome, certain
cognitive abilities such as episodic memory have already deteriorated to a level con-
sistent with that seen during an active phase of illness. In a recent study, based on a
large-scale follow-up of clinical high risk [118] individuals who were manifesting
prodromal symptoms, the individuals in the CHR group with the lowest cognitive
performance scores on an 8-test cognitive battery were most likely to convert to a
psychosis diagnosis. Further, within the cognitive battery, low scores on measures
of processing speed and verbal memory were the best predictors. These data suggest
that cognitive changes occur very early in prodromal periods and the largest changes
occur in individuals most likely to develop a psychotic condition.

Cognitive impairments appear to be fully developed at the time of the first
episode of illness in those individuals who develop schizophrenia. Comparisons
with more chronic patients reveal similar profiles and severities of impairment, sug-
gesting that progression may not be common during the early course of illness. A
10 year longitudinal study demonstrated the stability of baseline cognitive deficits in
FE patients compared with a group of healthy controls [135]. A recently published
comprehensive metanalysis reports significant deficits in FE patients compared to
their prior premorbid levels but a stable, chronic course after as well as no significant
differences when comparing deficits in FE and chronic schizophrenia patients [12].
In another very recent and methodologically sophisticated study, high risk, first-
episode, and healthy individuals were followed up over a 6-month follow-up. After
adjustment for practice effects and regression to the mean, it was found that a higher
than expected proportion of first episode patients improved on their verbal memory
performance and a higher proportion than expected worsened in processing speed
and working memory. Further, the at-risk subjects who converted to psychosis were
also found to worsen in these same two variables [136]. Thus, the issue of whether
there is deterioration in cognitive functioning is still an open question. It is quite
clear that during this same time period, the first 10 years of illness, there are pro-
gressive changes in brain volume, often found to be associated with more psychotic
exacerbations. It has been suggested that standard clinical neuropsychological tests
are less sensitive to functional decline than experimental tests with greater cognitive
demands.

Negative Syndrome: Andreasen’s negative symptoms, Crow’s type II, and
Carpenter’s deficit schizophrenia are all characterized by an insidious onset [9, 13,
14, 19, 20, 23]. Negative symptoms are fairly prevalent in first episode patients with
schizophrenia, with estimated rates of 35-70% during relatively short (less than
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2 years) longitudinal studies [80, 137, 138]. Studies of first-episode schizophrenia
patients reported that flat affect is present at the onset of illness [34]. The age of
onset appears to play a role in the course of negative symptoms. In a population of
chronically institutionalized schizophrenia patients an earlier onset was associated
with greater numbers of negative symptoms throughout life [139]. In a sample of
patients who did not meet criteria for schizophrenia but were diagnosed as vulnera-
ble to psychosis negative symptoms were significantly correlated with quality of life
(QOL) and with global function as measured by the global assessment of function
(GAF) scale [8, 140]. Premorbid social competence scores and premorbid schizoid
traits significantly predicted the presence of negative symptoms 10 years later is
schizophrenia/schizoaffective sample [141].

Insight: Insight impairment is also common in early schizophrenia and has been
associated with cognitive and executive declines in multiple domains [142, 143].
During the prodrome of schizophrenia, the level of insight inversely correlates
with the need of acute services [144]. This finding is possibly associated with
the several factors: better support systems, treatment seeking behavior earlier in
the course of relapse, and better compliance with treatment recommendations [85,
145]. For FE schizophrenia, lack of insight was a strong predictor of involuntary
hospitalization [146].

Long Term Course

Cognitive Impairment: Regardless of the course of cognition in schizophrenia in
early and mid life, there is quite consistent evidence that a least some people with
schizophrenia show deterioration in their functioning in their later years. Patients
with a history of long-term institutional stay and extremely severe and refractory
positive symptoms have been shown to have subtle worsening in their cogni-
tive functioning over a variety of follow-up periods [147]. While the presence of
degenerative conditions such as Alzheimer’s disease or vascular dementia does not
explain these changes, some recent evidence suggests that normal-range presence of
aging related changes may actually relate to risk for cognitive decline. We recently
reported on a postmortem study of 110 patients with schizophrenia and found that
the number of hippocampal neurofibribrillary tangles and cortical neurotic plaques
were correlated with the severity of cognitive impairments [148]. Further ApoE4
carrier status was also associated with severity of cognitive impairment and the
interaction of carrier status and the interaction of carrier status and plaque count
was also a significant contributor.

Finally, we have also recently shown that the current presence of institutional-
ization is not driver of cognitive changes in older people with schizophrenia [149].
Examining a large sample of community dwelling older people with schizophrenia
who varied widely in the longest institutional stay (from 1 week to 30 years), we
found a correlation between longest hospitalization and risk for decline in scores
on a performance-based measure of everyday living skills. We found that all of the
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older people with schizophrenia, across institutional stay, showed evidence of cog-
nitive worsening when compared to healthy controls, who manifested a practice
effect. As previously reported, older patients with schizophrenia failed to mani-
fest normal practice effects on neuropsychological tests, which is itself evidence
of impaired performance. In the Granholm et al. [150] study, the older the patients
with schizophrenia, the smaller their practice effects were after reassessment.

Negative Syndrome: The different types of schizophrenia with predominant neg-
ative symptoms, starting with Kraepelin Dementia Praecox and including modern
day typologies, i.e. Andreasen’s negative symptoms type, Crow Type II, as well
as the deficit syndrome of schizophrenia, share a chronic course [1, 9, 13, 14,
18-20, 23]. While a poor response to D2 antagonists, the cornerstone of schizophre-
nia therapy at the time of Crow’s and Andreasen’s modern classifications, might
have added to the impression of a chronic course, long term prospective studies have
since confirmed this symptoms cluster persistence and stability over time. Negative
symptoms appear to be not only persistent but also increasing with age [36]. In a
cross sectional study of 272 patients with schizophrenia divided in 4 age groups
aging was associated with increased symptom severity [37]. In a retrospective study
of 99 chronically institutionalized patients the lifelong course of schizophrenia was
characterized by a decrease in positive symptoms and an increase in negative symp-
toms [139]. Prospective studies also confirmed Kraepelin’ observation about the
chronic course of deficit symptoms. The longitudinal Munich study, one of the
longer and the largest prospective study of schizophrenia to date, found that first-
hospitalized patients had significantly more negative symptoms 15 years later [81,
82]. Putnam et al., in a prospective 1 year-long study of geriatric inpatients with
schizophrenia, reported a significant increase in negative symptom severity over the
study period [151]. Of note, both Putnam et al. [151] and Mancevski et al. [139] con-
clusions are limited by an implicit selection bias. Putnam et al. [151] only included
inpatient geriatric schizophrenia patients, while Mancevski et al. [139] included
records for patients who remained in state hospitals as inpatiens through the deinsti-
tutionalization of the 1950s and 1960s and eventually died in a psychiatric hospital.
A prospective 1 year long outpatient study comparing 63 patients with flat affect
with 99 patients without (non flat affect) reported that flat affect was correlated with
poorer premorbid adjustment, worse current quality of life, and worse outcome at
1-year follow-up [34].

Insight: In a cross sectional study of 111 patients diagnosed with schizophre-
nia using DSM-III criteria Cernovsky et al. [152] reported that 97.3% showed poor
insight at same point during their illness and 58.6% at the time of assessment. In
this study, patients with poor insight were more likely to display poor judgment, less
reliable reports, were more preoccupied with delusions, less educated and socially
withdrawn. While the level of insight was not correlated with outcome, the presence
of insight at the first assessment predicted less need of psychiatric hospitalization
and better compliance with treatment, independent of environment. In another study,
schizophrenia patients with involuntary admissions showed diminished awareness
of illness when compared with voluntary admitted schizophrenia patients [153].
Furthermore, poor insight was correlated with higher need of hospitalization at
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2 % and 3 Y follow up. The level of insight into the presence of illness and need
for treatment increased significantly only in patients with voluntary hospitalization,
compared with the ones with involuntary hospitalizations for the follow up period.
Poor insight also correlates with negative symptoms, delusion of grandeur and sex-
ual delusions, thought broadcasting and poor premorbid adjustment at onset of
illness [154]. Medalia and Thysen [126, 127] report that patients with schizophrenia
had significantly less insight into their neuro-cognitive symptoms than their clinical
symptoms.

Treatment Considerations

Biological Interventions

Antipsychotics

First Generation Antipsychotics (FGAs): Traditional antipsychotic medications have
no efficacy in the treatment of primary negative symptoms or cognitive impairment,
beyond occasional improvement in attention [155-157].

Droulout et al. [158] found a strong correlation between low level of insight and
poor medication adherence. Furthermore, insight was correlated with medication
adherence independently of patients demographic and other clinical characteris-
tics. In another study, low insight at the onset of schizophrenia predicted poor
medication adherence at 6 months follow up [159]. Subjective response to antipsy-
chotic medication was correlated with insight and paranoid ideation [160]. Sajatovic
et al. [161] report that in a sample of 47 patients with schizophrenia (N = 33) and
schizoaffective disorder (N = 12) treated with first and second generation antipsy-
chotic medications or mixed treatment, only the patients treated with first generation
antipsychotics showed significant improvement in their attitude toward medications.
However, the change was not large enough to differentiate between groups.

Second Generation Antipsychotics (SGAs)

Cognitive Impairment: The evidence supporting the cognitive benefits or superiority
for negative symptoms of SGAs versus FGAs is mixed. Two large, publicly funded,
pragmatic trials comparing SGAs versus FGAs, CATIE [162] and CUtLASS [163]
did not support prior claims of SGAs superiority in terms of global effectiveness,
quality of life or specific domain improvement [163, 164]. CATIE did report a mod-
est improvement over a 12 months period in a combined measure for psychosocial
functioning (Quality of Life Scale) that includes a number of negative symptoms
[165]. However, there were no significant differences between the different SGA
agents and perphenazine. The interpretation of these results is further limited by
the fact that negative symptoms change was not directly assessed. Also, due to
a high dropout rate the QLS outcome could be assessed only in one-third of the
patients who started the trial, which further limits the interpretation of the study
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results. Furthermore in their meta-analysis of 150 RCTs including 21,533 patients
comparing 9 SGAs with FGAs, Leucht et al. [162] did not find that SGAs were
more efficacious for negative symptoms or quality of life (as a proxy for cognitive
effects; of note, overall cognition or specific cognitive domains were not specifically
assessed). However, in a meta-analysis focused on cognitive outcomes, including 18
RCTs with 1,837 patients, Guilera et al. [166] found that SGAs produced a slight
improvement in the global cognitive index and in several cognitive domains (3 out
11 domains tested), compared with typical antipsychotics [166]. Due to a small
effect size and as the potential for publication bias could not be excluded, due to a
restricted search, Guilera et al. [166] conclusions should be treated with caution.

Negative Syndrome: In a randomized, placebo controlled study of 61 patients
with refractory schizophrenia and partial response to clozapine, adding aripiprazole
5-30 mg to clozapine reduced negative symptoms over an 8 weeks period [167].

Insight: In a 52 weeks double-blind trial of 323 patients with schizophrenia
or schizoaffective disorder receiving risperidone long-acting injectable, Gharabawi
et al. [168] reported that insight scores correlated significantly with CGI-S,
PANSS subscales, Strauss-Carpenter Levels of Functioning, and Personal and
Social Performance (PSP). Overall, insight scores improved significantly at end-
point observation period [169]. Aguglia et al. [170] reported improvement in insight
in patients diagnosed with schizophrenia who were switched from conventional to
atypical antipsychotic medication. However, in another study, only patients on first
generation antipsychotics had significant improvement in the insight domain and
was no differences between the groups of patients treated with first, second and
mixed first and second generation antipsychotics in terms of insight [161]. This
observation of no differences in insight in patients treated with first or second gen-
eration antipsychotics, was also supported by Buckley et al. [171] Less awareness
into the symptoms predicted a poor drug attitude, however, there were no differences
in attitude between first and second generation antipsychotics.

Antidepressants: In a metaanalysis of 11 studies (393 patients with schizophre-
nia spectrum disorders) selective serotonin re-uptake inhibitor augmentation did not
improve the negative symptoms of schizophrenia [172].

Other Medications: Even though theoretically justified based on the underlying
etiophysiology no gabaergic, glutaminergic, acethylcholinergic or other compounds
have been established as efficacious for the treatment of negative symptoms or
cognitive deficits in schizophrenia. Multiple studies have been conducted with-
out notable success. As we noted elsewhere [173], methodological issues are not
responsible for these failures.

Other Biological Interventions

Negative Syndrome: A meta-analysis of 9 trials (N = 213 patients) found a small
to moderate effect size for repetitive transcranial magnetic stimulation (rTMS) for
negative symptoms in schizophrenia. The effect size increased with changes in the
rTMS dose and duration, with larger effect size found for stimulation above 10 Hz
and duration of treatment longer than 3 weeks [174].
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Psychological Interventions

Negative Syndrome and Insight Deficits: The number of CBT trials for nega-
tive symptoms and insight in schizophrenia is relatively small; however based on
the available results CBT appear as a promising intervention for these clinical
domains of schizophrenia. Nieznanski et al. [175] reported improved insight scores
in patients who received 12 sessions of cognitive skills training versus psychoeduca-
tion. In a large (N = 422) multisite randomized controlled trial comparing nurse-led
cognitive behavior therapy (6 sessions over 2—-3 months) with treatment as usual,
CBT improved insight, reduced negative symptoms and increased time to relapse
and reduced number of inpatient days [176]. The gains were shown at 1 year in
the CBT group. No improvement was found for overall symptoms, and positive
symptoms, which is consistent with the view that insight and negative symptoms
are independent clinical domains. Of note, at 1 year the groups did not separate in
terms of return to work/ school, which suggest that the insight/negative symptoms
effect might need more than 1 year to result in functional outcome improvement.
Cognitive deficits were not assessed in this study.

In a review, Lewis [177] suggested that suicidal risk in schizophrenia can be
reduced by working through the grief associated with facing the developing ill-
ness and attaining an usable insight that integrate both affective and cognitive
components.

Cognitive Remediation in Schizophrenia

Behavioral cognitive remediation has been shown recently to produce cognitive
changes and lead to relevant real-world functional improvements. Several of these
approaches have shown positive effects that are durable even months after the behav-
ioral intervention is terminated (e.g., McGurk et al. [178]). While previous results
were often less positive, there have been several independent findings of cogni-
tive enhancement leading to functional improvements. For instance, Vinogradov
et al. [179] found that cognitive enhancement therapy lead to an improvement in
levels of BDNF, a change not detected in a sample of people with schizophrenia
who were exposed to video games during the same time period. Further, using
strategies that focus on executive functioning and multiple components of cog-
nitive abilities at the same time have led to the largest successes. McGurk and
colleagues found that cognitive training (involving computerized training and plan-
ning skills) in combination with a supportive employment program yielded not
just improved cognition, but higher retention rates in the program, fewer depres-
sive symptoms, more time working, and higher wages than those in supported
employment alone. Similarly, the work of Wexler and Bell [180] supports the
use of cognitive remediation as a method for improving outcomes work out-
comes, with a 2-year follow-up of their patients showing similar positive long-term
outcomes [181].



2 Neurocognitive Deficits, Negative Symptoms, and Insight in Schizophrenia 61

Functional Relevance of Cognition, Negative Symptoms and
Insight in Schizophrenia

A discussion about function needs to first define function and then clarify, within
the parameters of the specific function definition, what constitutes ideal functioning
which is no easy task considering there is no consensus on what might represent
ideal functioning. It is understood that “good function” is relative and depends both
on the subject’s own agenda as well social and cultural, time and place specific
factors. A systematic way of accounting for these variables can be organized along 3
main dimensions: (1) subjective wellbeing/satisfaction (2) functioning in daily life,
and [114] external resources and social support. This is the basis of the Quality of
Life (QOL) concept, a complex construct that is generally agreed as a good enough
functional outcome [182].

Cognitive Impairment: One of the major reasons for the increased interest in
cognition in schizophrenia is functional relevance. Cognitive impairments are strong
predictors of the impairments in real-world functioning that affect many people with
schizophrenia [183]. Previous speculation was aimed at whether there were specific
relationships between domains of cognitive functioning and specific real-world out-
comes such as social and vocational milestones. At this time, the research findings
are inconsistent in terms of specific relationships between cognitive functions and
aspects of functional outcomes. As noted above, processing speed is a major con-
tributor to the prediction of real-world outcomes much like it contributes to the
prediction of overall cognitive performance.

One recent development in the study of cognition and functioning in schizophre-
nia is that of performance-based assessment of everyday functional skills, often
referred to as assessment of “functional capacity” [184]. These assessment
instruments are similar to neuropsychological tests in that they are designed
to measure performance, not self-report, and to have suitable psychometric
characteristics in domains of test retest reliability, sensitivity to change with
treatments. These measure tap a number of aspects of functioning, includ-
ing social, vocational, and residential skills. Further, the latest stages of the
MATRICS process also include these indices as co-primary measures of treatment
outcomes.

Several studies have suggested that the “true” causal influence between cog-
nitive impairments and real-world functional deficits is through the impact of
cognitive deficits on functional capacity. These studies have shown that cog-
nitive performance measures add relatively little incremental prediction of real
world functioning after functional capacity measures are considered [185]. In addi-
tion, these measures have shown excellent validity across different psychiatric
diagnoses and appear to predict real-world outcomes quite similarly in bipolar
and schizophrenia patients and in schizophrenia patients across different Western
Cultures.

Negative Syndrome: The deficit or negative syndrome of schizophrenia has gen-
erally been considered too have a poor a poor prognosis due to its chronic course,
and generally poor response to medications [9, 14, 18].



62 A. Preda et al.

The predictive value of negative symptoms has been analyzed in a prospective
10-year follow up study of patients with schizophrenia/schizoaffective disorder,
non-psychotic disorders and other psychotic disorders [141]. Negative symptoms
were predictive of work functioning and cognitive deficits at later follow-up for
the full study sample; in addition, a divided by group analysis showed significant
results for the schizophrenia/schizoaffective group only, which might indicate more
secondary negative symptoms in the other groups [141].

Converging line of evidence including cross sectional studies, retrospective and
prospective studies consistently show that negative symptoms have been associ-
ated with a poor overall outcome. In a prospective 1-year study comparing 63
flat affect patients and 99 non flat affect patients flat affect correlated with worse
quality of life (cross sectional measure) and worse outcome at the final 1 year
follow up [34]. A longitudinal FE study with a 7-year follow-up reported that
negative symptoms at intake, in addition to verbal memory, processing speed and
attention, predicted global psychosocial functioning [186]. In a prospective 10-year
study negative symptoms correlated with concurrent and prospective impairments
in social functioning at all three study visits (i.e. 4.5-, 7.5- and 10-year follow-
ups) with deficits in work functioning and higher rehospitalization rates at two
of the three follow-up visits [141]. Finally, the prospective large sample Munich
study of first hospitalized patients found that a negative syndrome at discharge
indicated a poor outcome (as measured by Global Assessment Scale) 15 years
later [81, 187].

Insight: It has been estimated that between 30 and 50% of patients with
schizophrenia have poor insight (for a review, see Baier [188]). Hwang et al.
suggests that better insight is predicted by the presence of affective symptoms
such as depression and anxiety [189]. Sevy et al. [190] proposed that lack
of insight into the symptoms correlates with severity of illness in schizophre-
nia. However, patients with schizophrenia with better insight can have more
affective symptoms and suicidal ideation, which in turn could affect quality of
life [191].

Interestingly, when it comes to insight an early onset of schizophrenia appears
to carry a better prognosis: Heinrichs et al. [86] found that in 63% of the early
schizophrenia patients have preserved insight, which in turn correlated with sig-
nificantly lower hospitalization rate when compared to patients with poor insight.
Early improvement of insight in FE schizophrenia appear to also predict a better
outcome at 1 year follow up [192]. According to the report from family members of
patients with schizophrenia, as the illness progresses, the number of patients with
good insight can decrease to 27% [193]. Yen et al. [194] in a study of 74 Chinese
outpatients with schizophrenia in remission reported that from all the insight dimen-
sions only insight into treatment was associated with less hospitalization and better
social adjustment. Llorca [195] reports that a lack of insight correlates with poor or
partial compliance and that in turn, is associated with poor outcome. Overall, insight
predicts relapse and remission in patients with schizophrenia [196].
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Cross Relationships

The relationship between cognitive and negative symptom: Both the primary neg-
ative symptoms and cognitive dysfunction domains appear to share a number of
characteristics: 1. They are relatively independent of the psychotic, affective and
secondary negative symptoms domains, which tend to vary together in correlation
with the course of illness and response to medications; 2. They have long term sta-
bility; 3. They respond poorly to available antipsychotic treatments; 4. They are
both correlated with prognosis; 5. They are correlated with outcome, specifically
with social and functional outcomes.

The relationship between cognitive deficits and insight: Sevy et al. [190]
suggested that poor insight into consequence of illness correlates with positive
symptoms and poor insight into the need for treatment correlates with poor cog-
nition. Lack of awareness in various aspects of the illness specifically correlates
with degree of impairment in cognitive, affective and psychotic symptoms [197].
Interestingly, patients with a fair degree of overall insight can show severe insight
deficits into their cognitive impairments [198].

The relationship between insight and negative symptoms: A number of studies
showed that lack of insight correlates with prognosis and functional/social out-
comes; similarly, prognosis and social isolation correlate with negative symptoms
[199]. While these correlations suggest that these might be somewhat interconnected
domains, the nature and strength of the insight — negative symptoms relationship
is far from clear. In their metanalysis of 20 studies (N = 1,487 subjects) Mintz
et al. [123] reported a significant inverse correlation with a mean effect size of
-0.23 (CI = -0.48-0.02), indicating that as negative symptoms increased, over-
all insight decreased. Four out of the five tested insight dimensions were inversely
correlated and significant: awareness of mental disorder —0.20; attribution of symp-
toms to disorder —0.33; understanding of the social consequences of disorder —0.40;
and awareness of the need for treatment —0.40). The relatively modest effect sizes
for awareness of mental disorder (—0.20) and attribution of symptoms to disor-
der (-0.33) are harder to interpret. The moderate effect sizes for awareness of the
social consequences of disorder (—0.40) and need for treatment (—0.40) might be yet
another indication of the fact that negative symptoms correlate with social dysfunc-
tion. Mintz et al. [123] also reported an older age of onset effect on the relationship
between negative symptoms and insight: the older the patient was at the onset of
illness the stronger the negative correlation. Of note, this finding is at odds with
preexistent literature suggesting that the younger the patient the higher the risk of
negative and cognitive symptoms [35]. The modest to moderate at best effect sizes
of this study have been interpreted as an indication that insight might represent a
separate symptom domain [41]. Further supporting this hypothesis, in a prospective
6-months, multi-site, open-label, risperidone long-acting injection phase IV trial of
303 subjects with recent onset (<2 years) schizophrenia injection Wiffen et al. [41]
reported that changes in insight did not correlate with changes in total symptoms
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or negative symptoms which further suggests that this might possibly be indepen-
dent symptom domains. More studies are needed for a conclusive resolution of these
questions.

Discussion

In this review we presented in parallel characteristic aspect of 3 symptoms domains
of schizophrenia that have been traditionally linked to one another: neurocognitive
deficits, negative symptoms and insight deficits. Differentiating between primary
and secondary symptoms (for all the discussed domains) is paramount. Primary
symptoms show a number of common characteristics across domains: a correlation
with premorbid level of functioning, a chronic course, and a relative independence
of other symptom domains (i.e. positive symptoms). Insight appears to inversely
correlate with low mood and anxiety, which is not the case for the other domains.
However, this finding might also be an artifact of a poor separation between pri-
mary and secondary insight deficits. In terms of neurobiological correlates there is
a partial overlap between cognitive and negative symptoms; however specific neu-
robiological correlates have also been reported. The neurobiology of insight is even
less clear.

While all three domains are associated with poor prognosis and poor functional
outcomes, negative symptoms and cognitive deficits share a positive association
(i.e. higher severity results in poorer prognosis and outcomes), while insight
correlates negatively (i.e. better insight correlates with poorer prognosis and out-
come. Furthermore, negative symptoms and cognitive deficits appear to have an
independent effect on prognosis and outcome.

Available interventions are generally ineffective for negative symptoms and
cognitive deficits and have shown mixed results for insight.

We conclude that despite apparent similarities and partial overlaps insight
deficits, negative symptoms and cognitive deficits are separate symptom domains
of schizophrenia. There is a stronger relationship between cognitive deficits and
negative symptoms than between insight and negative symptoms or cognitive
deficits.

This conclusion has important applications. At a theoretical level the implication
is that, similarly to its clinical presentation, the underlying neurocircuitry and patho-
physiology of schizophrenia is diffuse and heterogeneous rather than localized and
homogeneous. At a more pragmatic level the relative independence of the insight,
cognitive and negative symptoms suggests that effective interventions might need to
selectively target each of the domains.
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Chapter 3
Stress, Dissociation and Schizophrenia

Petr Bob

Abstract Recent findings indicate that binding and synchronization of distributed
activities are crucial for the mechanism of consciousness and there is increased
evidence that disrupted feature binding produces disintegration of consciousness
in schizophrenia. These data suggest that the disrupted binding and disintegra-
tion of consciousness could be related to dissociation, which is historically linked
to Bleuler’s concept of splitting in schizophrenia. Main topic of this chapter is
influence of stress on brain structures, dissociation of consciousness and increased
sensitivity to stressors. Stress induced sensitization likely may influence limbic irri-
tability and epileptic-like activity through changes in brain synchronization and
complexity that affect binding and other mechanisms of consciousness. These
changes in brain dynamics may manifest in the form of cognitive, affective and
memory symptoms that are similar to psychopathological symptoms, which occur
in temporal lobe seizures but in non-epileptic conditions. These findings have also
practical implications for pharmacological treatment because several patients with
schizophrenia and also other patients who experienced extreme stress could be
identified for anticonvulsant treatment.

Keywords Consciousness - Binding problem - Dissociation - Schizophrenia -
Traumatic stress

Consciousness and Schizophrenia

More than three centuries ago, Rene Descartes in his theoretical concept antici-
pated the “binding problem” of consciousness and thought that ... although the
soul is joined to the whole body there is a certain part where it exercises its
functions more than all the others” [1, 2]. This process of cognitive “binding”
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presents a process that integrates neural activities of functionally distinct cognitive
modules [3]. In this context, the hypothetical center for information convergency
was termed by Daniel Dennett “Cartesian theatre” [4, 5], although in recent neuro-
science such place in which distributed information in the brain comes together has
not been found [6]. With respect to these findings Dennett [5] proposed “a multiple
drafts” theory of consciousness that defines consciousness as a distributed process
where instead of a single and central “Cartesian theatre,” there is a content-fixation
that occurs in various places at various times in the brain (see Dennett [5, p. 365]).
In agreement with these findings, further evidence indicates mechanisms of multire-
gional functional interaction related to binding of distributed information [7-9] and
there is evidence that neocortical processing is distributed during all sensory and
motor functions [9].

Acumulating evidence from experimental studies also shows that this process of
dynamic binding can be related to transient and precise synchronization of neu-
ronal activities that is significantly disturbed in certain pathological conditions,
such as in schizophrenia [10, 11]. These disturbed interactions produce patterns
of temporal disorganization with decreased functional connectivity that may under-
lie specific perceptual and cognitive states and cause disintegration of information
across specialized brain areas [12, 13]. For example, functional disconnections
between certain parts of the brain could likely play a role in dissociative disor-
ders and may occur during dreaming or hypnosis [14—16]. This disintegration of
consciousness probably produces defective self-monitoring and self-experiencing
[17-19] and this lack of interaction and disintegration likely reflects the process of
functional segregation of sets of neurons localized in different cortical areas.

Together these findings suggest that mental dissociation that is likely related to
disturbed neural integration may represent a significant factor in the development of
schizophrenia [10, 11, 16, 20]. The disturbed neural integration may cause height-
ened number of independent neural assemblies (i.e. heightened brain complexity)
and in principle it is possible that the heightened complexity is on level of mental
representations linked to a number of independent clusters in associative chains or
ideas which leads to disorganization in cognition and mental associations. These
neuropsychological deficits may result in dissociative symptoms in schizophrenia
and increased complexity in verbal associations. Increased neural complexity in the
case of schizophrenia therefore might represent a neural process that determines
random-like and disorganized cognition, although in fact it may be characterized by
complex law- mediated behavior [21]. These processes consequently might lead to
information overload, deficits in attentional filtering and frontal lobe executive dys-
function [22-24]. Supportive data for this concept linking dysfuncional integration
on the level of brain and mental connectivity also present word recall studies which
indicate some disturbances in connectivity linked to associative strength. For exam-
ple, several studies have shown the influence of NMDA receptor antagonists on
recurrent inhibition that produces a schizophrenia-like disturbances in association
patterns and dysregulation in suppression of associations [25-27]. The dysregu-
lation could be closely related to defective attentional filtering and a failure to
inhibit activity of irrelevant neural assemblies [28, 29] and pathologically increased
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neural complexity [30]. The increased complexity could be linked to competing
associations caused by the presence of a conflict among them that determines
defective attentional filtering.

Together these findings suggest that current research on disturbances of bind-
ing and connectivity in schizophrenia may provide new conceptual understanding
which may enable to connect neurobiological studies of schizophrenia with several
recent psychological concepts that historically follow ideas proposed by Bleuler and
concept of dissociation described by Janet.

Bleuler, Janet and the Concept of Schizophrenia

In the 1880s, Eugen Bleuler after completion of his medical studies in Ziirich in
1881, started to develop a new concept that the core problem in chronically psy-
chotic patients is determined by disruptions of thought linkages and deficits in
coordination of different psychological functions leading to “loosening of associ-
ations” that preceded his redefinition of Kraepelin’s term dementia praecox. Later
in 1911 Bleuler in his work Dementia praecox or the group of the schizophre-
nias, introduced the term schizophrenia to describe this serious illness that replaced
dementia praecox [31-33]. In his Text-book of psychiatry he wrote [34]: “It is not
alone in hysteria that one finds an arrangement of different personalities one suc-
ceeding the other. Through similar mechanism schizophrenia produces different
personalities existing side by side.” (p. 138). The process of splitting in schizophre-
nia is according to Bleuler [34-37] the same as splitting of psychic connections in
hysteria and in an extreme version it can lead to the emergence of alter personal-
ities and typical amnesia. These important Bleuler’s ideas regarding the notion of
schizophrenia are historically related to the concept of dissociation developed by
Pierre Janet [31, 38—42]. Etiology of schizophrenia is thus traditionally explained
by Bleuler along the lines of Pierre Janet as being a consequence of dissociative
reaction, analogous to somnambulism, fugue states, hypnosis or psychogenic amne-
sia [31, 41]. Dissociative reaction is most often a consequence of abuse or traumatic
experiences leading to a loss of the inhibitory control of certain mental contents
that may lead to the production of split fragments of the psyche due to abnormal
intensive negative affect. Pierre Janet, in his work about psychological automa-
tisms, defines the process of loosening associations using word “désagrégation”
that was later synonymously used with the term “dissociation” and became known
mainly through the works of William James and Morton Prince [31]. According
to this Janet’s description, dissociation means defect of the associated system that
creates the secondary consciousness, which he called the subconscious fixed idea
[31, 38, 39]. Following hypnotic experiments with his teacher Charcot, Janet found
that people under hypnosis experienced exceptional states of divided consciousness
which manifested as “different personalities” [31, 38]. This line of investigation
later appeared also in psychoanalytical works of Sigmund Freud and Joseph Breuer
who considered secondary consciousness in “Studies in hysteria” [43].

These historical data suggest that basic ideas underlying concept of schizophre-
nia and dissociation are very close. Main arguments for this historical connection
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are very similar terminological definitions that were proposed by Bleuler and Janet
for description of mental disintegration in schizophrenia and dissociative states.
In this similar context, Janet used the term dissociation to denote a splitting of
the psyche and on the contrary Bleuler and Jung used the term dissociation as a
synonym for splitting, which suggest that historical roots for the same meaning
of splitting and dissociation seem to be evident [31, 33, 44]. Similar relationship
is also between structural descriptions of the subconscious fixed idea defined by
Janet and the psychic complex comprehensively described by Jung [31, 44]. Jung
in his research on complexes confirmed Janet’s findings of the dissociability of
consciousness and the potentiality of a personality disintegration into fragments
[45]. Similarly Bleuler in his “Consciousness and Associations” described com-
plexes analogically to Janet’s description of fixed ideas and wrote that there is “no
difference in principle between unconscious complexes and these several person-
alities endowed with consciousness” because of increasing number of disturbed
associations with the ego as a whole (Bleuler [32, p. 291]). Similarly in the recent
literature the fixed idea is described as a formation of new spheres of consciousness
around memories of intensely arousing experiences with a high emotional charge,
which organize cognitive, affective and visceral elements of the traumatic expe-
rience while simultaneously keeping them out of conscious awareness [39]. It is
analogical to the definition of the complex as an organized collection of ideas, emo-
tions, impulses and memories that share a common emotional tone, and have been
excluded partly or entirely from consciousness but continue to influence a person’s
thoughts, emotions and behavior [46].

The term complex was introduced by Theodor Ziehen, who used this term in
the late 1890s for explanation of prolonged reaction time in the word association
test as a reaction to something unpleasant for the subject [31]. Jung elaborated the
theory of psychic complexes in his experiments in Burgholzl and described them in
his studies of word associations [47-49]. He for the first time proposed that when a
deficit occurs in free associations it is caused by a complex [47, 49]. According to
Jung’s findings the complex always has its own autonomy and behaves as a split part
of the psyche. When a complex is evoked into the consciousness, its physiological
or pathological influence depends on a degree of its autonomy or, contrary to that,
compatibility with other complexes respective to the ego-complex. In the case of
pathological influence the complex leads to a lowered mental level (abaissement du
niveau mental) [31, 38—40].

The fundamental causes of the etiology of pathological dissociated fixed ideas or
complexes, as Janet suggested, are mainly traumatic events, which produce trau-
matic memories. Complexes thus generate alternate fields of the psyche, and it
is possible, by means of these complexes, to explain also extreme cases which
occur in multiple personality disorder or schizophrenia [41]. In the The Psychology
of the Dementia Praecox, Jung experimentally demonstrated a dynamic concept
of schizophrenia based on the theory of dissociated complexes [31, 44]. He
applied the associative experiment to schizophrenic subjects and compared these
results to experiments performed in normal persons. These experiments led him to
define a condition of inner distraction determined by a complex. The condition is
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analogical to Weygandt’s term ‘““apperceptive deterioration” and is closely related
to the concept of “abaissement du niveau mental” proposed by Janet as the cause
of dissociation [31, 40, 44, 50, 51]. Jung’s experimental findings in neurotic and
psychotic patients as well as in normal persons have documented material support-
ing Bleuler’s clinical hypothesis regarding the common mechanisms underlying the
formation of symptoms in hysteria and the symptoms of dementia praecox [31, 44].
According to Jung, during schizophrenia the psyche is split-off into a plurality of
autonomous complexes and the whole personality is pathologically disintegrated.
Jung also provides detailed analysis that certain changes in consciousness found in
dementia praecox are very similar to them found in dissociative states or in hypnosis
[44]. Typical changes present signs of a narrowing of consciousness and abnormal
increase in the indistinctness of all subsidiary associations, which may explain ten-
dency to accept an idea without inhibition and correction. This phenomenon may
occur in schizophrenia or trauma related dissociative states and presents a phe-
nomenon analogous to hypnotic suggestion characterized by increased sensitivity
and suggestibility [44]. This process likely may be explained by dis-association
of the complex that tends to paralyse other psychic activities from other mental
processes that usually enable inhibitory control. This conceptual understanding of
schizophrenia is according to Jung also in agreement with clinical data reported by
Riklin [44 Riklin, 1904- Zur Psychologie hysterischer Dammerzustande und des
Ganser’schen Symptoms], who found that patients may manifest delusional orien-
tation or hallucinatory experience according to a manner of questioning related to
psychological events linked with complex. For example, Riklin also reported a case
study (“Cases Illustrating the Phenomena of Association”), where a critical stimulus
word presented to the patient induced a twilight state which is typically presented as
a state of consciousness related to an experience of visual or auditory hallucinations
and other psychotic symptoms [44]. These historical data also suggest that associ-
ation and dis-association of various mental contents may present basic model that
connect Janet’s and Bleuler’s conceptual understanding of the mind and its changes
during psychopathological states.

Following these findings also later studies of word associations reported that
schizophrenic responses to a stimulus word are often bizarre, idiosyncratic and
without expected context [24, 44, 52—-54] and that patients with schizophrenia have
impaired verbal fluency which is likely caused by dysfunction in access and/or
retrieval of lexical information [55-57]. Recent data also indicate that schizophrenic
patients manifest a deficit in the organization of semantic memory in schizophre-
nia which is more disorganized and less definable than those of controls, with
more semantic links and more bizarre and atypical associations [57-59]. In agree-
ment with the concept proposed by Bleuler and Jung also several studies of textual
analyses of the semantic processing have found that schizophrenic speech is less
predictable, more repetitious, and often violates the rules of normal discourse
[24, 60-62].

This historical conceptual framework for dissociation and “splitting” in
schizophrenia is also in agreement with recent findings indicating significant influ-
ence of stress-related events and dissociation in the pathogenesis of schizophrenia
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[16, 63—-67]. These findings on dissociation in schizophrenia are also in agree-
ment with recent models of schizophrenia suggesting a specific role of stress in
pathogenesis of schizophrenia. For example, Walker and Diforio [68] proposed “a
neural diathesis-stress model” of schizophrenia that integrates the psychosocial and
biological research on stress in schizophrenia. The model is based on evidence
that stress worsens symptoms and that the diathesis is associated with a height-
ened response to stressors. The authors suggest that a neural mechanism for these
phenomena presents mainly the augmenting effect of the HPA axis on dopamine
synthesis and receptors that may lead to abnormalities in dopamine receptors, which
together with hippocampal damage significantly influence hypersensitivity to stress
in schizophrenic patients. In context of this model Read et al [63] developed “a trau-
magenic neurodevelopmental model”. The model is based on basic principles of the
diathesis-stress model of schizophrenia and proposes that genetic deficit creates a
predisposing vulnerability in the form of oversenstivity to stress related to adversive
life events of child abuse which according recent evidence present basic contributors
to development of schizophrenia [69—76]. Main mechanisms of this process present
influences of traumatic events on the developing brain and neurobiological abnor-
malities that frequently occur in patients with schizophrenia, which mainly include
overactivation of the HPA axis, structural changes to the brain such as hippocam-
pal damage, cerebral atrophy, reversed cerebral asymmetry, ventricular enlargement
and also dopamine, norepinephrine, and serotonin abnormalities [63].

In agreement with findings that dissociation is closely related to stress and trau-
matic events these data suggest that dissociation in schizophrenia may play an
important role in its development. For example, Lysaker and Larocco [77] stud-
ied the prevalence of significant traumas in schizophrenia patients and reported
that two thirds of their chronic schizophrenia patients exhibited clinically signif-
icant trauma symptoms including intrusive experiences, defensive avoidance and
dissociative symptoms. Current data also indicate that hallucinating schizophrenia
patients had higher percentages of dissociative experiences in comparison to other
schizophrenia patients [78]. In agreement with these findings, Ross [42] — in his new
theory of the existence of a dissociative subtype of schizophrenia — proposed that
the subtype may occur in some patients, who have a history of traumatic experiences
and manifest significant level of dissociative symptoms.

Dissociation, Stress Sensitization and Schizophrenia

Recent research findings provide increasing evidence that stress experiences and
especially traumatic stress are related to psychological and neurobiological pro-
cesses that may have lasting consequences and significantly influence brain
functions, and play an important role in various psychiatric diseases including dis-
sociative disorders and schizophrenia [79-81]. Among specific influences of stress
on brain functions belong influences on memory consolidation which significantly
affect fixating of new information in long-term memory [82, 83] and may also dis-
turb mental integrity, and lead to dissociation of memory and mental experience
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[84, 85]. These findings also suggest that dissociation could be explained by atypical
memory consolidation caused by inescapable stress, which may block the induc-
tion of long-term potentiation in the medial prefrontal cortex and hippocampus
[82, 86—88]. The dissociated memories related to a traumatic event are often accom-
panied to increased sensitivity, aversive feelings and also to physical sensations
representing somatoform components of dissociation [85, 89, 90]. Recent findings
suggest that repeated stressful events leading to an increase in responsiveness to
stress stimuli and increased vulnerability to stressors may determine sensitization
process that may have lasting consequences with kindling-like progression [91, 92].
This state of increased sensitivity may be related to an imbalance in interactions
between dopaminergic and glutamatergic systems, altered dopamine neurotransmis-
sion and consequent alterations in cognitive biases that present important and critical
conditions in pathogenesis of schizophrenia [93, 94]. According to recent findings
this increased sensitivity and imbalance of neural systems could be explained by
sensitization that leads to an increased response to certain stimulus, which at the
beginning of this process was subthreshold and caused no or low responses [95, 96].
A specific form of sensitization that could play a role in pathogenesis of
schizophrenia is progressively increasing response of groups of neurons due to
repetitive subthreshold stimulation that may later lead to epileptic or epileptiform
activity [91, 97, 98]. This phenomenon known as “kindling” was firstly reported by
Sevillano in 1961 and later elaborated by Goddard who comprehensively described
this process using stereotactically implanted electrodes [91]. Recent findings sug-
gest that the kindling related to focal after-discharges within the amygdala and
other brain structures may cause local changes in synchronization and seizure-like
activity which could be important in pathogenesis of schizophrenia [97-99]. These
findings potentially may explain treatment resistance to usual antipsychotic medica-
tion in several schizophrenia patients and also clinical importance of an appropriate
anticonvulsant medication, even in patients who do not display seizures or epilep-
tiform abnormalities on scalp EEG [100, 101]. Several findings also show that
epileptiform activity may occur as symptoms similar to temporal lobe epilepsy
such as somatic, sensory, behavioral and memory symptoms that may occur also
in nonepileptic conditions [80, 102]. These symptoms have been found to play a
role also in schizophrenia and significant presence of these symptoms in treatment
resistant patients might indicate good response to anticonvulsant drugs [103].
Within this context also dopaminergic hypothesis of schizophrenia provides
results that show positive schizophrenic symptoms as consequences of hyper-
dopaminergic kindling in mesolimbic dopaminergic system [98, 99, 104]. The
concept of kindling as a model for psychopathology in several schizophrenia
patients is in agreement with recent findings that schizophrenia is often related to
a loss of physiological balance between excitation and inhibition [99]. Typical for
this disbalance is that the normal equilibrium between excitation and inhibition per-
manently alters by repeated focal excitation or kindling, resulting in a permanent
state of excessive focal excitability and spontaneous seizures [99, 105]. Several
recent findings suggest that similar “kindling” or sensitization may originate in
inhibitory systems in response to focal physiological pulsed discharges of limbic and
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hypothalamic neurons and this excess of inhibitory factors may then manifest as a
psychosis [99]. This excessive focal inhibition may be induced by increased release
or increased receptor density of several inhibitory transmitters [106]. According to
these findings discharges related to increased excitatory neural activity may also be
modulated by a regionally-specific compensatory upregulation of GABA-A recep-
tors in response to decreased GABAergic input in hippocampal pyramidal cells
[107, 108]. In general, GABA neurons provide both inhibitory and disinhibitory
modulation of cortical and hippocampal circuits, contribute to the generation of
oscillatory rhythms and participate in discriminative information processing such
as gating of sensory information, and attentional filtering within the corticolimbic
system that are typically affected in schizophrenia [97, 109, 110]. In agreement
with this role of GABA neurons in cognitive functions several findings also sug-
gest that disturbances in GABA system might be related to stressful conditions and
alterations in the dopamine system [80, 81, 94, 109]. Furthermore influence on dis-
turbances in GABA system may also exert increased flow of excitatory activity from
the basolateral nucleus of the amygdala [109].

In more general context these above reviewed data are in agreement with recent
findings suggesting an importance of sensitization or “kindling-like” phenomena
in pathogenesis of mental disorders that have received a great deal of attention in
efforts to conceptualize the pathophysiology of seemingly diverse psychiatric disor-
ders such as schizophrenia, mood disorders, drug addiction, or posttraumatic stress
disorder [91, 93, 111, 112].

Conclusions and Future Directions

Recent findings indicate that binding and synchronization of distributed neural
activities that enable information integration are crucial for the mechanism of
consciousness and there is increased evidence that disrupted feature binding and
information integration produce disintegration of consciousness in schizophrenia
[10]. These disturbed interactions produce patterns of temporal disorganization
with decreased functional connectivity that may underlie specific perceptual and
cognitive states, and several data indicate that this disintegration of conscious-
ness in schizophrenia could be related to dissociation, which is historically linked
to Bleuler’s concept of splitting. Within this context dissociative processes in
schizophrenia were reported in various studies and a new framework for under-
standing schizophrenia was recently suggested by Ross [42] in his theory of the
existence of a dissociative subtype of schizophrenia that may occur in some patients
who have symptoms closely related to dissociative identity disorder and have a
history of traumatic experiences. Several findings also suggest that the lack of
brain connectivity related to conscious disintegration in schizophrenia could be
specifically related to a level of dissociation [16], which suggests a direction for fur-
ther research that could examine relationships of brain connectivity to dissociation
mainly in patients with dissociative disorders but also in other patients and healthy
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controls. Other important aspect for further research is stress sensitivity related to
dissociative states. In this context, various data indicate that stress induced sen-
sitization likely may influence limbic irritability and epileptic-like activity through
changes in brain synchronization and complexity that affect binding and other mech-
anisms of consciousness. These changes in brain dynamics may manifest in the form
of cognitive, affective and memory symptoms that are similar to psychopathological
symptoms, which occur in temporal lobe seizures but in non-epileptic conditions.
These findings also suggest a direction for future research that potentially may have
important practical implications for pharmacological treatment of several patients
with schizophrenia and other patients who experienced extreme stress and could
benefit from anticonvulsant treatment.
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Abstract Affective disturbances are highly prevalent in non-affective psychosis
and exert significant impact upon its course and outcome. Low mood and associ-
ated suicidality, anxiety symptoms, withdrawal and isolation have been consistently
observed throughout the course of psychosis, during the prodromal phase and fol-
lowing symptomatic recovery. Social anxiety disorder in particular is among the
most prevailing disturbances manifest in people with psychosis. Prevalence rates
range between 17 and 36% in people with psychosis. The nature and phenomenol-
ogy of social anxiety in psychosis are not well understood and the need to identify
the developmental and psychological origins is of fundamental importance. In
this chapter we will thoroughly examine the phenomenology of social anxiety in
first-episode psychosis and we will also investigate its relationship with positive
symptoms and particularly paranoia Understanding the pathways and psychological
processes that lead to the development of affective dysfunction in psychosis will
have important implications for psychological interventions and treatments.

Keywords Affect - Social anxiety - Paranoia - Psychosis
Abbreviations

CBT  Cognitive behavioural therapy

DSM Diagnostic and statistical manual of mental disorder
FEP  First-episode psychosis

PPD  Post-psychotic depression

SaD  Social anxiety disorder

M. Michail (=)
School of Psychology, University of Birmingham, Birmingham, UK
e-mail: m.michail @bham.ac.uk

M.S. Ritsner (ed.), Handbook of Schizophrenia Spectrum Disorders, Volume II, 89
DOI 10.1007/978-94-007-0831-0_4, © Springer Science+Business Media B.V. 2011



90 M. Michail and M. Birchwood
Introduction

Eugene Bleuler was one of the first to emphasize the importance of affect and
its pronounced impact upon the course and outcome of psychosis. The famous
“Krapelian dichtocomy” which supported the clear distinction between mood and
psychotic illnesses on the basis of etiological origins, symptomatology, course
and outcome was first challenged by Bleuler. Bleuler recognized the disorders
of affect as one of the four primary symptoms (blunted “Affect”, loosening of
“Associations”, “Ambivalence”, and “Autism”) of schizophrenia, as opposed to
delusions and hallucinations which were perceived as secondary. Specifically,
Bleuler postulated the incongruity between emotions and thought content in people
with schizophrenia as well as their diminished or even complete lack of emo-
tional responsiveness. Bleuler’s recognition of the importance of affective distur-
bances in schizophrenia has influenced current diagnostic definitions and criteria of
schizophrenia.

Affect and Psychosis: Evidence Towards a Link

The sharp distinction between affect and psychosis which has dominated both
research and clinical practice during the nineteenth and twentieth century has grad-
ually been abandoned. New evidence from epidemiological, familial and molecular
genetic studies [1-3] have come to light demonstrating the endemic nature of
affective disturbances in psychosis.

Molecular genetic studies. In a twin study by Cardno et al. [1], the authors aimed
to identify whether the schizophrenic, schizoaffective and manic syndromes shared
common genetic and environmental risk factors. Findings showed a great degree of
overlap in risk factors between the three syndromes. Specifically, significant genetic
correlations were reported between the schizophrenic and manic syndromes. This
finding is in accordance with a review of genetic linkage studies of schizophrenia
and affective disorders [4] which supports the genetic overlap of the two syndromes.
Cardno et al. [1] further reported that environmental risk factors contributing to
schizophrenia were also shared by the manic syndrome. The authors reported similar
findings with regards to the schizoaffective syndrome which also shared genetic,
although not environmental, components with schizophrenia and mania. Craddock
and Owen [3] in their review also make reference to findings from family and gene
studies showing how mania and schizophrenia share certain susceptibility genes and
chromosomal regions, challenging thus the “Kraepelian dichotomy”.

Studies in high risk groups. Studies examining developmental risk factors and
premorbid variables predicting transition to psychosis have been instrumental in
depicting the important role of affective disturbances even prior to the onset of psy-
chosis. Tien and Eaton [5], in a prospective study examining the psychopathological
precursors for schizophrenia, reported the relationship between anxiety, specifi-
cally social phobia, social withdrawal and panic attacks with an increased risk for
the development of DSM-III schizophrenia. Similar findings were later reported
by Hollis [6] in a study examining the developmental precursors in children and
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adolescents with schizophrenia. Increased rates of premorbid dysfunction and par-
ticularly emotional disturbances such as social anxiety, withdrawal and isolation
were documented in those individuals who developed schizophrenia. Findings from
the Edinburgh High Risk Study [7, 8] confirm how the presence of social withdrawal
and socio-emotional dysfunction in people identified as being at risk for developing
psychosis are among those factors predicting transition to psychosis. Specifically,
introversion, social anxiety and isolation were the most prominent and prevalent
during the prodrome and distinguished individuals at high-risk who became ill from
those who stayed well.

Studies in the acute phase of psychosis. A substantial bulk of evidence has con-
sistently shown the high prevalence of affective disorders (depression, suicidality,
post-traumatic stress disorder, social anxiety and associated distress) during the
course of psychosis. Upthergrove et al. [9] reported a 50% prevalence of depres-
sion in people with first-episode psychosis. Similar findings have been reported in
studies of enduring schizophrenia (Leff, cited in DeLisi, 1990) [10]. The presence
of depressive symptoms in the course of psychosis has been among the predictive
factors for actual suicide and suicide attempts particularly among people with first-
episode psychosis [11]. Barrett et al. [12] have reported increased rates of suicide
attempts in people with early psychosis and their association with higher number of
depressive episodes. Elevated levels of social anxiety symptoms and avoidance have
also been reported during the course of psychosis [13—15] along with symptoms of
post-traumatic stress disorder and associated distress [16, 17].

Studies in the post-psychotic phase. The presence of affective disturbances
following symptomatic recovery has been thoroughly documented in literature.
Upthergrove et al. [9] reported a 32% prevalence of post-psychotic depression (PPD)
in young people with first-episode psychosis accompanied by high rates of suicidal
thinking. Previously reported findings [18] confirm the high prevalence of PPD in
psychosis and also show that this develops independently to positive and negative
symptoms. Symptoms of PTSD have also been reported in the year after discharge
in patients with a psychotic disorder of recent onset [16] and also in patients in
treatment of recent onset psychosis [19]. Findings suggest that potentially stigma-
tizing beliefs and the trauma of psychosis itself (e.g. admission, police involvement)
may be implicated in the development of PTSD following a psychotic episode [19,
20]. Social anxiety disorder has also been observed in about 30% of individuals in
the year following a first-episode of psychosis [21, 22]. This was accompanied by
elevated levels of depression and the presence of other comorbid anxiety disorders
[21].

Social Anxiety Disorder

What Is Social Anxiety?

According to the DSM-IV [23], social anxiety disorder (social phobia) is defined
as “a marked and persistent fear of one or more social or performance situa-
tions in which the person is exposed to unfamiliar people or possible scrutiny by
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others. The individual fears that he or she will act in a way (or show anxiety
symptoms) that will be humiliating or embarrassing”. People with social anxiety
desire to make a favourable impression during social encounters but at the same
time doubt their ability to do so; they fear that they will be scrutinized and nega-
tively evaluated due to perceived failed social performance [24]. These fears lead
people with social anxiety to avoid all or some social situations and in extreme
cases they could lead to complete social isolation [25]. Exposure to the feared situ-
ation is almost always accompanied by physical symptoms, for example, sweating,
trembling, heart racing, which could develop (although not necessarily) to panic
attacks.

Evidence regarding the distinction of social phobia into two subtypes, the non-
generalized and generalized social phobia, is ambiguous; although the DSM-IV
does acknowledge the presence of the latter. This encompasses a wider range of
fears linked to interaction situations and therefore is not restricted to particular envi-
ronmental circumstances (i.e. it is “free-floating”). It may include talking to others,
asking questions, meeting new people, manifest in fear and avoidance of every-
day situations [26]. These kinds of social fears have been exclusively reported in
approximately two-third of people with lifetime social phobia indicating that the
generalized subtype might be more prevalent compared to the non-generalized one
[27]. This, sometimes also called “specific” or “discrete”, is mainly characterized
by performance-type fears, the most common being that of speaking in public or
performing in front of an audience [28, 29]. It seems therefore that the general-
ized subtype reflects a more pervasive and debilitating form of the illness which is
supported by evidence showing higher rates of comorbidity with mood and other
anxiety disorders [26] and lower recovery rates, compared to the non-generalized,
specific subtype [27].

Questions about whether these subtypes form two distinct clinical entities or
whether they represent variants of the same disorder [30] have given rise to two
different conceptualizations; the “quantitative distinction” which holds that social
phobia should be perceived dimensionally on a continuum of severity with mild
levels of social anxiety or subsyndromal social anxiety on one end, moving to
specific social phobia followed by generalized social phobia without avoidant
personality disorder as a more severe form and ending to the opposite pole,
with the most severe form of social phobia that of generalized subtype with
avoidant personality disorder [30-34]; and the “qualitative distinction” which rep-
resents the subtypes as two different clinical entities based primarily on the type
of feared situations. While generalized social phobia is characterized by anxi-
ety and fear of any situations that might involve interaction with others, specific
social phobia seems to be limited to performance situations, particularly that
of speaking in public. Additionally, the non-continuous nature of the two sub-
types seems to be further validated by differences in age of onset, heritability,
physiological reactions when exposed to the feared situations and developmental
history [30].
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Epidemiology

One of the most well known epidemiological investigations carried out in the United
States, the National Comorbidity Survey [35], reported prevalence estimates of
12-month and lifetime social anxiety disorder as 7.1 and 12.1%, respectively. The
lifetime prevalence of social anxiety in other western countries seems to range
between 3.1 and 15.6% [36, 37]. The variation in prevalence rates among different
epidemiological studies could be attributed to the application of different diagnos-
tic criteria and instruments for the identification and assessment of social anxiety
disorder.

Studies investigating the course of social anxiety have established the long-term
morbidity of the illness [38, 39]. Social anxiety develops at an early age, usually
during childhood or adolescence and once established, follows a stable, chronic
course if treatment is not initiated [38, 39]. Recent findings show that social anxiety
is also very prevalent in later life [40]. Findings regarding the sociodemographic
characteristics of social anxiety disorder support that this is more prominent among
the female population [26, 28—42]; although there have been studies [31] which
have failed to confirm such gender differences. Moreover, higher incident rates have
been consistently observed among unmarried individuals usually coming from a
lower socioeconomic background, with poorer educational attainment and higher
unemployment rates [28—42]. The average duration of illness is approximately
29 years [38, 43] and the likelihood of a full remission or recovery is significantly
lower compared to that of other anxiety disorders [43]. In an 8 year longitudinal
study of 163 patients with social phobia, Yonkers et al. [39] found that only 38 and
32% of female and men respectively experienced a complete remission indicating
the unremitting and persisting nature of the disorder. Additionally, such lower rates
of recovery were found to be associated, particularly in women, with a history of
suicide attempts, the presence of co-morbid disorders, the most prominent that of
agoraphobia, avoidant personality disorder and alcohol abuse, and also with poor
baseline functioning [39, 43].

The highly impairing nature of the disorder is reflected in the marked disabilities
affecting the majority of life domains. Deterioration of social functioning manifest
in avoidance and withdrawal from social interactions, decrease in work produc-
tivity and interpersonal relations produce a significant decrease in quality of life
[44]. Despite the highly impairing nature of social anxiety only up to a half of
patients seek and receive treatment during the course of the illness [44, 45] and
this is primarily in the form of pharmacological interventions.

Co-morbidity

One of the characteristic features of social anxiety disorder that could possi-
bly contribute to its highly impairing nature, is its co-occurrence with other
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psychiatric disturbances and most importantly with mood disorders [46—48],
eating disorders [26, 49] as well as substance use problems [28, 50]. Co-morbidity
has been consistently reported in people with social phobia triggering further serious
psychopathological implications during the course of the illness [51].

Depression has been the most commonly reported disorder appearing during the
course of social anxiety [26, 46, 51, 52]. Reports from epidemiological and clin-
ical studies estimate that prevalence rates range from 19 to 91% depending on
the population used, the application of different diagnostic instruments and prob-
lems with defining clear diagnostic thresholds [47]. Furthermore, when comorbidity
occurs, social anxiety usually precedes the onset of depression raising the possi-
bility of operating as a predictor of the subsequent onset, severity and course of
mood disturbances [S1]. A prospective community study of young people aiming
at examining the relationship between social anxiety and depression longitudinally
showed significantly higher rates of a depressive disorder during the follow-up
period in those adolescents who, at baseline, where diagnosed with social anxiety
compared to those with no mental disorder [51]. Additionally, the co-occurrence
of social anxiety and depression in adolescence increased even more the risk for
the later development of depression which course seemed to be more malignant
characterized by persistent and prolonged depressive symptomatology, suicidal
ideation and even suicidal attempts. These findings seem to be consistent with
those derived from the National Comorbidity Study [46] showing an association
between a primary diagnosis of social phobia and following onset, severity and
course of depressive disorders. A substantial bulk of evidence shows a consis-
tent pattern of co-occurrence of social phobia with depressive disorders. Social
phobia usually precedes the onset of depression raising, therefore, the possibil-
ity of being an important predictor or risk factor for the later development of
affective disorders. Aiming to identify the mechanisms by which social phobia
could increase the risk for depression, Stein et al. [S1, 52] suggested that the lat-
ter could develop as a direct consequence of demoralization, social withdrawal
and isolation triggered by the constraints imposed to those suffering from social
anxiety. However, a causal relationship is yet to be established and empirically
proven.

Anxiety symptoms have been frequently reported in people suffering from eat-
ing disorders [26, 49]. Among the anxiety disorders most commonly associated
with anorexia and bulimia nervosa is social phobia with prevalence rates ranging
between 20 and 55% [49, 53] and 13-75% [49, 54], respectively. In a similar vein
with depressive disorders, when such comorbidity occurs, social phobia seems to
consistently predate the onset of eating disorders [49], however, evidence of a pos-
sible causality has not been established and the temporal relationship between the
two disorders still remains unclear.

Other disorders that social anxiety has been consistently associated with are alco-
hol and substance use [50], other anxiety disturbances, particularly agoraphobia and
panic disorder [28, 48] while a heightened risk for suicide attempts has also been
reported among those who exhibit such patterns of comorbidity [55].
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Developmental Psychopathology of Social Anxiety

The understanding of the pathways that lead to the development and maintenance
of social anxiety require the examination of the contribution and interrelation-
ship of a variety of risk factors including genetic, familial, temperamental and
cognitive. According to the basic tenets of developmental theory and develop-
mental psychopathology, multiple pathways may lead to the acquisition of such
a diverse disorder (principle of equifinality) whereas, at the same time, any pre-
disposing factors to social anxiety could account for the development of other
disorders (principle of multifinality) [56]. This raises the need to consider an inte-
grative framework of genetic, environmental and psychological vulnerability factors
when attempting to provide a comprehensive account of the pathogenesis of social
anxiety.

Genetic factors. A substantial bulk of evidence has stressed the modest but signif-
icant role of heritability of anxiety disorders and more specifically of social anxiety.
Source of such evidence include (a) gene studies [57, 58]. Gelernter et al. [58]
in the first genetic linkage analysis for social anxiety disorder, found evidence for
linkage for chromosome 16 in an area where norepinephrine transporter, the most
obvious candidate gene, is located (b) twin studies [59, 60] which report heritabil-
ity estimates ranging between 30 and 50%. It is important to mention, however,
that attempts to provide evidence for the specificity of genetic factors in the eti-
ology of social anxiety [59] have failed. Instead, the same factors predisposing to
the development of social anxiety could account for the acquisition of a range of
anxiety disorders (i.e. agoraphobia, simple phobia etc), leading thus to the con-
clusion that what is inherited is a general vulnerability towards anxiousness [61]
possibly mitigated by familial and environmental component, (c) family studies [62,
63] where the role of genetics interacts with that of environmental factors. In a
direct-interview family study of patients with generalized social phobia, Stein et al.
[62] reported higher rates of this subtype of social phobia compared to the specific —
nongeneralized- one (26.4% vs 2.7%) among first-degree relatives of probands with
generalized social phobia. This finding seems to confirm earlier evidence [64] of an
association between parental and proband social phobia and moreover indicates a
subtype distinction on a familial basis. However, although the familial contribution
to social phobia seems to be substantial, Stein et al. [62] stress the importance of
delineating the extent to which this contribution is heritable in nature or arises due
to other family environmental factors (e.g. parenting style). A recent prospective-
longitudinal study [63] aimed at addressing this exact issue; examining the familial
transmission of social phobia, the possibility of a subtype distinction and most
importantly the role of parental rearing styles and family functioning characteris-
tics as risk factors for the development of social phobia in adolescents. Findings
were based on baseline and follow-up data of adolescents and their parents from
the Early Developmental Stages of Psychopathology Study (EDSP). The Munich-
Composite International Diagnostic Interview (M-CIDI) was used for diagnostic
assessments of adolescents and also to derive a separate family-history in order to
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evaluate psychopathology in their parents. Extending previous findings [62, 64],
Lieb et al. [63] argued in favour of the impact of multiple familial factors in the
etiology of social phobia. Parental social phobia was only one of them with children
of affected parents being more likely to develop social phobia compared to those
of non-affected parents. There was some indication that this association might be
stronger for the generalized subtype, however, this could only be suggestive due to
the small sample size of adolescents with generalized social phobia. Parental rearing
styles and specifically overprotection and rejection were also reported among those
family risk factors linked to the emergence of social anxiety in offspring.

Temperamental factors. Temperament refers to the intrinsic behavioural charac-
teristics of a child that can be modified through interaction with the environment
[61]. The possibility that certain early temperamental traits may provide a diathe-
sis for social anxiety through shared common causal mechanisms has attracted
considerable interest. “Behavioural inhibition” (BI) is one of these early traits
which could potentially act as precursor to the later development of social phobia.
Introduced by Kagan and collegues (cited in Mick and Telch [65] and Ollendick
and Hirshfeld-Becker [56]), behavioural inhibition reflects a tendency to react with
fear, withdrawal and avoidance to unfamiliar people, situations or objects and is
estimated to be present in 10—15% of 2-3 year old children. Although there is a cer-
tain overlap with shyness in that both constructs represent a heightened autonomic
arousal in social situations which leads to avoidance and isolation, behavioural inhi-
bition is broader since it can be observable both in social and nonsocial situations
[56]. Research findings have also pointed towards a relative degree of stability of
this temperamental trait across age [56], although it is rarely the case that increased
severity of inhibition remains constant throughout the lifespan [66].

The possibility of an association between behavioural inhibition in childhood
and the development of social anxiety in adulthood has been thoroughly inves-
tigated [67-70]. In a recent study by Schofield et al. [70], the authors aimed at
examining the relationship between behavioural inhibition and internalizing disor-
ders, specifically social anxiety, depression and anxious arousal. Furthermore, they
aimed at differentiating between the social vs. non social aspect of behavioural inhi-
bition and determine their relationship with social anxiety and depression. Findings
of the study showed that the presence of behavioural inhibition during childhood
was related to social anxiety symptoms in young adults. A moderate relation-
ship between behavioural inhibition and depression and anxious arousal was also
reported. According to the authors, this could suggest that temperamental factors
do not pose a specific risk for social anxiety, rather for internalizing disorders in
general. However, what was important is the fact that the social component of
behavioural inhibition shared a strong relationship with social anxiety as opposed to
the nonsocial component which was found to be related to symptoms of depression
and anxious arousal. The authors stressed the importance of distinguishing between
the two aspects (social vs. nonsocial) of behavioural inhibition when attempting to
determine risk factors specifically for social anxiety.

These findings are consistent with previous accounts suggesting a differential
link between the components of behavioural inhibition and social anxiety. Neal
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et al. [61] introduced the concept of two dimensions of behavioural inhibition; one
referring to physically threatening situations and another observed in socially threat-
ening situations. Based on previous findings [65] that point towards a link between
social anxiety in adulthood and manifestation of childhood BI specifically under
social circumstances, Neal et al. [68] suggested that it is the social component of
behavioural inhibition that appears to lie on a continuum with social anxiety rather
than the physical one. Moreover, this proposition could provide some explanation
of why some behavioural inhibited children do not develop social anxiety later on.

Family environment. The role of genetic and temperamental factors in the eti-
ology of social anxiety is indisputable. However, an integrative model of the
developmental course and pathogenesis of the illness would be incomplete if it
failed to consider the psychosocial contribution and specifically the impact of the
familial environment among those factors predisposing to social anxiety. Parenting
style, restricted exposure to social situations, attachment problems are some of the
variables that could potentially determine the course of an individual’s emotional
development [71-75]. Moreover, familial antecedents like the above could deter-
mine whether and how a genetic predisposition towards social anxiety becomes
actualized in adulthood.

Parenting Style

Parental behaviour and childrearing practises are among those family factors whose
importance in the development of anxiety has been consistently stressed in the
literature [71, 76, 77]. Retrospective reports of adults with social anxiety disor-
der and observational studies of parent/child interaction are the main sources of
information that indicate a significant link between parenting style and the devel-
opment of social anxiety in adulthood [78]. The majority of studies based on
adults’ retrospective reports of parenting styles indicate a rather consistent pat-
tern of parental overprotection and control, lack of emotional warmth [71, 76,
77] and the use of shame as a method of discipline [72] during childhood. Lieb
et al. [63] examining the associations between social phobia and specific fam-
ily environmental factors, including parenting style, reported that increased levels
of parental overprotection and rejection were related to increased levels of social
phobia in adolescents. This association became more pronounced for those adoles-
cents whose parents suffered from a psychopathological condition. Similar findings
were reported in a recent study by Knapee et al. [77] examining the association
between parental psychopathology and adverse family environment as risk fac-
tors for the development and maintenance of social phobia. The authors reported
that lack of emotional warmth and dysfunctional family functioning characteristics
were linked to higher levels of persistence of social phobia (alone and in interac-
tion with parental psychopathology). Observational studies investigating the actual
rather than the perceived parenting styles have also been used. Hudson and Rapee
[61] aimed at detecting signs of parental overinvolvement in a sample of clinically
anxious children during a puzzle task with their mothers. Maternal intrusiveness
was evident throughout the task; however, this factor was not specific for socially
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anxious children rather it applied to anxiety disorders in general. In a similar vein,
Dadds, Barrett, Rapee, Ryan [79] reported a pattern of overprotective parenting dur-
ing discussions about ambiguous situations between parents and clinically anxious
children.

Attachment

A further way of accounting for the development of anxiety problems and specifi-
cally social anxiety is looking at psychopathology within the context of attachment
theory and specifically early attachment relations with the primary caregiver.
According to Bowlby [80], an active, reciprocal and stable relationship with the
attachment figure-usually the mother- lays the foundation for a healthy social and
emotional development whereas disruption of this bond could entail serious con-
sequences in the developmental trajectory of the individual. Dysfunctional patterns
of attachment behaviour and more specifically pathogenic parenting, including lack
of emotional responsiveness and affection, uncertainty about caregiver’s availability
can all potentially trigger the development of an insecure attachment to the care-
giver [80]. Within this context of insecure attachment the risk for the development
of anxiety symptoms is significantly elevated. A substantial bulk of evidence has
supported the role of insecure attachment as a risk factor for the development of
anxiety disorders in adulthood. In a longitudinal study, Warren et al. [74] aimed
at establishing a specific link between anxious/resistant attachment in infancy and
anxiety symptomatology in adolescence. Infants at 12 months of age participated
in the Strange Situation procedure [81] and at follow-up at 17 years of age were
assessed using the Schedule for Affective Disorders and Schizophrenia for School-
Age Children. It was found that 15% of the 172 adolescents who participated in the
study were diagnosed with at least one anxiety disorder the most common being that
of social phobia. Anxious attachment with the caregiver during infancy predicted
the development of anxiety disorders in adolescence. Muris et al. [75] examined the
relationship between insecure attachment and symptoms of anxiety and depression
in young adolescents. Results showed that ambivalently attached adolescents based
on their responses on the Attachment Questionnaire for Children (AQC) — an adap-
tation of Hazan and Shaver’s [82] instrument for measuring attachment patterns in
adults-reported higher levels of anxiety and depression accompanied by lower lev-
els of trust and higher levels of alienation compared to those who were classified as
securely attached. It seems therefore that not only attachment style but also quality
of attachment could be a risk factor for psychopathology. Muris and Meesters [83],
using the AQC, extended these findings in order to investigate the contribution of
both behavioural inhibition and insecure attachment in the etiology of anxiety disor-
ders. Their findings pointed towards an interrelationship between attachment style
and behavioural inhibition in that levels of secure attachment seemed to decline as
behavioural inhibition increased. Moreover, both variables were related to a range
of anxiety disorders with social phobia the most commonly occurring among those
classified as behaviourally inhibited and insecurely attached. Apart from the com-
bined effect of attachment and behavioural inhibition, Muris and Meesters [83]
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also found evidence supporting the unique contribution of each factor since both
attachment style and behavioural inhibition accounted for independent proportions
of the variance of anxiety symptoms. The findings of this study were also con-
firmed by Shamir-Essakow et al. [84] who also examining the association between
insecure attachment, behavioural inhibition and anxiety in an “at risk” sample of
preschool children. Children classified as insecurely attached to their caregivers
reported higher levels of behavioural inhibition compared to those securely attached.
Behaviourally inhibited children displayed higher levels of anxiety compared to the
non-inhibited ones. Similarly, insecure children reported greater anxiety —even when
maternal anxiety was controlled for- compared to their secure counterparts confirm-
ing previous findings of the role of maladaptive attachment styles as risk factors for
the development of anxiety disorders [74]. A recent study by Brumariu and Kerns
[85] extends previous findings by reporting links between specific attachment pat-
terns (ambivalent, anxious, avoidant) and different aspects of social anxiety in a
longitudinal study. The presence of ambivalent attachment was consistently related
(both at baseline and at 2 year follow up) to social anxiety symptoms and more
specifically to fear of negative evaluation in young children. The authors stress
the importance of looking at specific aspects and clusters of social anxiety when
examining its relationship to attachment dimensions.

An influential attempt to provide an integrative model of social anxiety is
reflected in F. Vertue’s proposed model [86] in which aspects from the self-
presentation and evolutionary theory are incorporated within the framework of
attachment focusing particularly on internal working models of self and others.
Vertue argued that these accounts of social anxiety should be considered comple-
mentary as both self-presentation and evolutionary theory perceive social anxiety as
an adaptive emotion aiming at warning individuals in situations where the danger
of social exclusion and loss of survival and reproduction resources is imminent.
Attachment theory is congruent with evolutionary theory in that they both pro-
pose that under threatening conditions individuals tend to maintain proximity or
seek help from their caregiver or their powerful social allies so as to achieve and
ensure survival. Moreover, the underlying mechanisms of social anxiety proposed
by attachment and self-presentation theory, namely fear of separation and fear of
exclusion, could be considered as parallel since they reflect the individual’s need
for dependence on members of their network (caregivers, group members etc) for
survival and reproductive success [86].

The foundation of Vertue’s integrated model lies in the concept of internal work-
ing models. These represent a set of beliefs about the self and others and are
developed through a continued and consistent interaction with the caregiver [87].
Vertue [86] used this concept of internal working models as a pathway to Leary’s
proposed conditions for the occurrence of social anxiety: (a) motivation to make
a good impression to others, (b) fear that such an attempt will fail and (c) fear
that such failure could possibly lead to rejection, devaluation and loss of access
to desired resources. According to Vertue, the motivation to make a good impres-
sion has been linked with a need for approval which is thought to be evident in those
children who grew up with rather overprotective and overcontrolling parents. The
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combination of negative, unresponsive parental behaviour and adverse childhood
experiences provides the pathway for the development of negative internal working
models where the self is seen as unworthy, incompetent and others as unavailable
and unresponsive. People who hold such perceptions are likely to be dependent
on others’ approval hence they will be highly motivated to make a good impres-
sion which is characteristic of people with social anxiety. Furthermore, individuals
who hold maladaptive beliefs about themselves and others will be more inclined
to perceive social encounters as potentially threatening to their social status. This
fear of devaluation and rejection is the main concern of people with social anxiety.
Consequently, the desire to create a good image of oneself and at the same time
uncertainty about the ability to do so and the possibility of social exclusion that
such a failure might entail may well affect individuals’ interpersonal skills; namely
their ability to successfully engage in social interactions. Thus, the development of
social anxiety is seen in relation to dysfunctional internal working models and their
impact upon the way individuals perceive themselves, their social environment and
their repertoire of social skills.

The Role of Childhood Trauma

Adverse experiences in the developmental trajectory of individuals have been con-
sistently associated with the subsequent onset and persistence of a number of
psychiatric disorders including social anxiety [88—90]. A substantial bulk of find-
ings both from epidemiological [88] and clinical studies [91] seem to propose the
role of childhood adversity as a potential risk factor for the development of anxiety
disorders, specifically social phobia. Data from the National Comorbidity Survey
[88] demonstrates an overall positive pattern of association between previous expo-
sure to traumatic experiences and subsequent onset of mental disorders. Among
those adversities, social phobia was most strongly related to the occurrence of a loss
event (death of father, divorce), the history of sexual and/or physical abuse as well as
aggression within the family. It is worth mentioning, however, that similar associa-
tions were also reported for other types of psychiatric disorders for which childhood
adversities operate as a strong predictor. Data from an epidemiological study in
Canada [90] seems to support the above findings identifying at the same time more
specific associations between social phobia and childhood risk factors. Marital con-
flict in family, history of physical and sexual abuse and running away from home
were among those factors consistently reported by people suffering from social pho-
bia, although in some cases gender differences were also noted. For example, sexual
abuse was found to be related to the development of social phobia particularly in
women whereas involvement with the juvenile justice system was more frequently
reported by men. These findings were confirmed by previous studies showing a link
between early sexual and physical abuse and the subsequent development of social
phobia, particularly in women [89, 92]. Chartier et al. [90] also suggested the pos-
sibility of differences in the prevalence of traumatic experiences among subtypes of
social phobia as their findings showed significantly stronger associations between
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certain childhood adversities — marital conflict, physical and sexual abuse- and the
severe type of social phobia.

When examining the impact of environmental risk factors on the development
and maintenance of later dysfunction, it is also important to consider the role of
protective factors which could help restore dysfunctional developmental trajecto-
ries. In a recent review of environmental risk factors for social anxiety, Brook and
Schmidt [93] emphasize the contribution of resilience factors in restoring the devel-
opmental outcome of being exposure to life adversities. Manassis and Bradley [94]
in a study examining the interaction between temperamental factors and attach-
ment for the understanding of the pathogenesis of social anxiety, supported the
importance of factors which could deflect the development of psychopathology.
The involvement of other family members, for example the father, could coun-
terbalance the negative effects of a dysfunctional attachment by encouraging the
engagement of the child in interpersonal situations which could provide the oppor-
tunity for the development and promotion of their coping strategies and social
skills.

The Presence of Social Anxiety in Psychosis

Prevalence and Phenomenology

Social anxiety is among the most prevalent and debilitating affective disturbances
manifest in people with psychosis [18, 21, 22, 95]. In a recent study by Michail and
Birchwood [21], social anxiety was diagnosed in 25% of people with first-episode
psychosis (FEP). In addition to the 25% with formal SaD, there was also a further
11.6% who reported clear social interaction difficulties and/or signs of avoidance not
sufficient though to reach formal diagnostic criteria (ICD-10). These “borderline”
cases, though not satisfying formal criteria, were nevertheless reporting interper-
sonal difficulty that may well warrant intervention at a clinical level. In addition,
cases with subsydromal levels of social anxiety and social interaction difficulties
were also present. Similar incidence rates of social anxiety have been reported in
other studies of FEP [22, 95] and also in studies with enduring schizophrenia, where
rates range between 17 and 36% [14, 96, 97]. The highly impairing nature of social
anxiety in psychosis has been consistently reported in literature. In a study of out-
patients with schizophrenia, Pallanti et al. [97] reported that those diagnosed with
comorbid social anxiety disorder had a higher rate of suicide attempts, lower social
adjustment and overall quality of life compared to those without social anxiety.
Previous findings by Penn et al. [98] also support the significant impact of social
anxiety on social disability.

The phenomenology of social anxiety in psychosis has been thoroughly investi-
gated by Michail and Birchwood [21]. In their study comparing the severity and
phenomenology of social anxiety in psychosis with that in non psychosis, the
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authors revealed a very similar clinical profile with regards to levels of social anxi-
ety and social avoidance; the number and severity of autonomic anxiety symptoms
and social evaluative concerns. What is more, social anxiety both in people with
psychosis and non psychosis occurred in the context of an equally high level of
other anxiety disorders underlying the similarity of the two groups. The presence of
social anxiety in people with psychosis was also accompanied by marked levels of
depression; approximately 31% of FEP people exhibited moderate to severe levels
of post-psychotic depression.

Social Anxiety and Relationship with Paranoia

The relationship between social anxiety and positive psychotic symptoms, partic-
ularly paranoia, has attracted considerable attention; however, the processes that
underlie this relationship are yet to be clarified. On the contrary, empirical evidence
has thoroughly established the interaction between general anxiety symptoms and
paranoid ideation. In a series of studies [99, 100] examining the role of anxiety in
the development and maintenance of persecutory ideation, Freeman and his col-
leagues have shown how people with anxiety disorders and those with persecutory
delusions share a selective bias to threat-related information. The engagement in
safety-seeking behaviours was a common theme among the two groups particularly
in those situations perceived as potentially threatening or dangerous. Freeman et al.
[100] also reported that the increased use of safety behaviours by individuals with
persecutory delusions was associated with higher levels of anxiety. Based on these
findings, Freeman et al. [100] have proposed that similar processes underlie anxi-
ety and paranoia. Anxiety involves the anticipation of threat and danger which can
be physical, social, psychological as well as intense worry about the consequences
such a threat will entail. Analogous themes underlie persecutory delusions refer-
ring to perceived danger or harm intended to be inflicted upon the individual by
the persecutor. Freeman et al. [99] suggested therefore that anxiety is likely to play
a fundamental role in the formation and maintenance of persecutory delusions via
these common processes/mechanisms.

The relationship between anxiety and paranoia is rather straightforward and has
been empirically established. However, social anxiety has a somewhat different
quality and its relationship to paranoia and persecutory ideation is complicated.
One of the most recent attempts to delineate this relationship was by Michail and
Birchwood [21]. In a study of young people with first-episode psychosis, the authors
compared levels of positive symptoms, including suspiciousness and persecution,
as measured by the PANSS (Positive and Negative Symptom Scale) between people
with psychosis and social anxiety (FEP/SaD) and those with psychosis only (FEP/no
SaD). Findings revealed no differences in PANSS positive symptoms between psy-
chotic individuals with vs. without social anxiety; including no relationship between
PANSS suspiciousness/persecution and social anxiety in the whole FEP (with and
without SaD) sample. Furthermore, the level of PANSS suspiciousness/persecution
did not affect the severity of social anxiety within the FEP/SaD group itself. The
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results also revealed that the majority of psychotic people with social anxiety did
not report any premorbid social anxiety, which suggests that social anxiety in this
group developed as a new phenomenon following the onset of psychosis or built
upon sub-threshold levels of anxiety and interpersonal sensitivity. This is consistent
with previous findings [22].

These findings confirm previous studies reporting no link between positive symp-
toms and social anxiety [95, 97] which suggests that the presence of social anxiety
in psychosis is not simply driven by clinical paranoia and persecutory threat. It is
important to mention though findings in the Michail and Birchwood [21] study also
revealed a subgroup of socially anxious psychotic people (45%) which reported sig-
nificantly more persecutory threat and anticipated harm as measured by the Details
of Threat Questionnaire [99] compared to psychotic people without social anxiety.
When investigating further the inter-relationship between social anxiety and per-
secutory threat within this sub-group no link between level of social anxiety and
persecutory threat was revealed. This is of particular interest as it suggests that even
among those individuals with psychosis and social anxiety, social anxiety is not
necessarily contaminated by ongoing persecutory beliefs.

Based on these findings therefore it is suggested that social anxiety cannot sim-
ply be perceived as “co-morbidity” and does not arise as a by-product of paranoia
and persecutory beliefs. The need to understand the processes that underpin the
development and maintenance of social anxiety in psychosis is fundamental as this
will entail significant implications for psychological interventions and treatments of
affective disturbances in psychosis.

Social Anxiety in Psychosis: a Psychological Reaction?

In providing a framework for the understanding of affective dysfunction in psy-
chosis, Birchwood [101] suggested that emotional difficulties, like social anxiety,
trauma, depression and distress, could develop in response to psychological circum-
stances. Such circumstances could include for example life events that the individual
feels he/she has no control, the illness itself or traumatizing experiences. The occur-
rence of depression in schizophrenia has been associated with patients’ perceptions
of controllability of the illness and acceptance of the entrenched cultural stereotypes
[102]. With regards to post-psychotic depression, findings show that this is related to
appraisals of psychosis as a major life event which entails loss, shame, humiliation
and enforced entrapment [103].

The above theoretical framework could also be applied for the understanding
of the emergence of social anxiety in psychosis. It is suggested that social anxiety
develops as a psychological reaction to psychosis, and particularly as a reaction to
the stigma and shame attached to mental illness. Psychosis is considered as a highly
stigmatized condition [104]; aside from the long-term psychiatric disabilities and the
subsequent distress entailed in receiving a diagnosis of mental illness, people also
have to endure the adverse effects of the stigma attached to their illness [105, 106].
Acquiring such a stigmatized attribute can overshadow the individual’s identity. In
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a study examining people’s appraisals about their mental illness, the self and status
in the social environment, Birchwood et al. [102] showed how psychotic individuals
have come to appraise their selves as a function of their illness-the self is the illness.
It is suggested therefore that shame about mental illness and fear of being devalued
and rejected by others once the diagnosis is revealed underlies the development
and maintenance of social anxiety and avoidance in psychosis. Social anxiety and
avoidance could be viewed as a form of safety behaviour aiming at “saving” the
individual from the perceived social threat of being down-ranked and humiliated.
Birchwood et al. [22] have demonstrated how a group of socially anxious psychotic
people reported elevated levels of shame proneness and shamefulness arising from
their illness accompanied by feelings of rejection and loss of social status, compared
to a group of non-socially anxious psychotic people. This was confirmed by Gumley
et al. [107] who found that people with psychosis and social anxiety held negative
appraisals about their illness, including shame and feelings of inferiority, more so
compared to those without social anxiety.

Understanding how these processes operate and specifically how shame
appraisals might impede social interaction in people with psychosis warrants further
investigation.

Clinical Implications and Future Directions

Social anxiety is evidently one of the most commonly diagnosed affective disorders
in psychosis and one that exerts a significant impact on social disability. Its relation-
ship to psychotic symptoms and particularly paranoia is rather complex and attempts
to delineate any potential links between the two concepts have yielded contradictory
findings. Recent evidence [21, 22] however seem to dispute the notion that social
anxiety and avoidance are simply a by-product of paranoia and persecutory ideation
and point towards a new understanding of the illness and its pathogenesis. Shame
cognitions arising from mental illness accompanied by feelings of entrapment and
loss of social status are suggested to operate in psychosis. Fear of disclosure of the
illness and the consequences such a disclosure will bear in terms of stigmatization
and social exclusion is suggested to contaminate social interactions by promoting
patterns of avoidance, withdrawal and isolation.

Understanding how these processes operate exactly will have significant clin-
ical implications and will offer a novel conceptual framework for psychological
interventions and treatments for social anxiety in psychosis. Cognitive-behavioural
therapy (CBT) is an indispensable treatment option for people with psychosis,
according to the UK National Institute for Clinical Excellence [108]. The aim of
CBT is “to reduce psychotic symptoms, increase insight and promote medication
adherence” [108]. A recent review by Tarrier and Wykes [109] of the evidence
for the effectiveness of CBT has focused on 20 randomised controlled trials with
the majority focusing predominantly on alleviating medication resistant symp-
toms and preventing relapse. Affective problems such as depression, social anxiety
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and distress have been treated as part and parcel of the psychotic experience and
not as independent dimensions affecting the course and outcome of the illness.
Furthermore, psychological interventions such as CBT for the treatment of affective
disorders in non-psychotic people are also applied for the management of affective
dysfunction when this is comorbid in psychosis with the same criteria for suc-
cess i.e. reduction of symptoms and general psychopathology, increase in quality
of life [110, 111]. However, what this approach fails to take into consideration is the
idiosyncratic relationship between affect and psychosis and the appraisals that might
underlie this relationship. Birchwood and Trower [112] have questioned whether a
shift in the current focus of CBT is necessary, given that affect is so clearly impli-
cated in the ontogeny of psychosis. They suggest that the new focus of CBT should
be the interplay between affect and psychosis and the appraisals linked to the psy-
chotic experience. Hence, the new generation of CBT trials should aim at targeting
distress, behavioural anomaly in psychosis and associated core appraisals as their
primary outcome leaving as secondary the psychotic phenomena themselves. In the
case of social anxiety, we propose that the focus of CBT should be to target the
idiosyncratic core cognitions that may underpin the development of social anxiety
in psychosis: appraisals of shame arising from the illness accompanied by feelings
of social defeat and anticipation of a catastrophic loss of social status; also, the dis-
tress that may result from such maladaptive cognitions. A similar suggestion has
also been proposed by Gumley et al. [107] who support that CBT should incorpo-
rate strategies aiming to identify the negative appraisals about the self and the illness
as a way of helping individuals with psychosis understand how social anxiety and
emotional distress develops.

Conclusions

This chapter focuses on providing a new understanding of affective dysfunction
in psychosis. Given the endemic nature and impact of affective symptoms like
depression, distress and social anxiety in people with psychosis, it is of primary
importance to revise and reconstruct the current conceptual framework for their
management and treatment. Such a framework should focus on targeting the dys-
functional appraisals and core cognitions which lie at the heart of affective disorders
and understanding that such symptoms might not necessarily be a “side-effect” of
psychotic symptomatology per se.
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Chapter 5

Face Perception in Schizophrenia Spectrum
Disorders: Interface Between Cognitive
and Social Cognitive Functioning

Yue Chen

Abstract Perceiving facial features, both affective and non-affective, plays a vital
role in everyday life. While it is known that the processing of facial emotion expres-
sions is compromised in schizophrenia, the mechanisms underlying face perception
and their connection with cognitive and social cognitive functioning are some-
what elusive. Two important and unresolved issues have been whether visual and
cognitive processing of face information is implicated in schizophrenia spectrum
disorders, and how non-affective information processing relates to deficient affec-
tive processing. Recent investigations have demonstrated that not only affective but
also non-affective visual and cognitive facial features are processed abnormally
in these mental disorders. The cascade of face perception processes implicated
includes detection, identity discrimination, emotion discrimination and working
memory. Furthermore, the abnormal processing of face information in patients is
associated with the processing of basic visual signals as well as the information
portrayed in social functioning. These new research advances highlight the broad
network of brain systems involved in abnormal face perception in schizophrenia
spectrum disorders, spanning cognitive and social cognitive domains.
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Introduction

Face perception refers to the perceptual ability to comprehend information embed-
ded in faces. This information includes face as a special type of object, as an identity,
as a gender, as an expression of emotion and as other events in the mind. Given the
paramount importance of this information in the social world, a specialized brain
system is evolved for face perception [1-4]. Compared with other types of informa-
tion, the processing of face information is efficient and sophisticated [5]. According
to the information processing model of face perception [6], the processing of facial
signals comprises multiple functional components; namely, visual detection, dis-
crimination of individuality, analysis of emotion expression and working memory,
which can be conducted serially and in parallel (Fig. 5.1).

Impaired performance on perceiving various facial features, especially those
in the affective domain, has been widely reported in schizophrenia [7-12]. The
mechanisms responsible for these impairments, however, have not been completely
determined. Face perception relies upon both visual inputs from a bottom-up pro-
cess and cognitive and social cognitive information from a top-down process. As
both the bottom-up and top-down processes are implicated in this mental disorder
[13—16], a key standing issue is whether the face perception impairments represent
a manifestation of social cognitive problems, or stem from more basic visual pro-
cessing problems. Recent studies address this issue by investigating the processing
of both affective and non-affective facial information, either separately or collec-
tively, in patients with schizophrenia spectrum disorders and by searching for the
link between the two processing domains.

Recent studies address this issue by investigating the processing of both affective
and non-affective facial information, either separately or collectively, in patients
with schizophrenia spectrum disorders and by searching for the link between the
two processing domains. This chapter selectively highlights these advances in the
understanding of visual and cognitive processing of face information associated with

TN

Identity |
Discrimination
Basic Visual Face \ Working Face-Related
\F’rocessing Detection Memory Functions }
Emotion
Discriminatiorj

Fig. 5.1 Schematic illustration of a hierarchical model of facial processing components. The basic
model is adapted from the functional processing model of face recognition [6], with emphasis on
vision-related components
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this mental disorder. A vast literature exists on the affective aspect of face percep-
tion; this chapter, however, emphasizes the non-affective aspect and the relationship
between the two. This complementary and synthesized approach to face percep-
tion attempts to provide an interface for studying face-related cognitive and social
cognitive functioning in schizophrenia.

Peceptual Processing of Non-affective Facial Information

Despite the known impairment of facial emotion recognition in schizophrenia, the
problem in perceiving non-affective aspects of facial information has been consid-
ered as a contributing factor to face-related cognitive and social cognitive functions
in patients suffering from this mental disorder.

A number of early studies assessed the perception of facial images with neutral
expression while examining facial emotion recognition, and found deficient perfor-
mance in both aspects of face perception in patients [17, 18]. Such studies suggest
that impairments in processing facial information are not constrained to the affective
domains. In terms of understanding the functional components of face perception
(visual detection, identity discrimination, etc), these early studies have limitations
in that the study design did not differentiate either the basic perceptual components
involved or face versus non-face visual object perception.

The recent study of patients’ ability to detect the presence of a face, the putative
first stage of face perception, has advanced the research on the facial processing
components involved in schizophrenia. As an index for the highly efficient face per-
ception, the stimulus inversion effect refers to the phenomenon that the relatively
superior performance in perceiving upright vs. inverted images is disproportionately
greater for faces than for non-face visual objects. Using images containing only
primary facial configurations with no emotive information, Chen and colleagues
found reduced stimulus inversion effect in patients during face detection, suggesting
inefficient processing of basic facial information [19]. However, in tree detection,
a control task administered in the same study, no reduction of stimulus inversion
effect was found in patients. Butler and colleagues found poor performance in per-
ceiving facial images of neutral expression but not reduced stimulus inversion effect
in patients [20]. One methodological difference between the two studies is the use
of short stimulus duration (100 ms or less) in the former and relatively long stimulus
duration (300+ ms) in the latter. It is likely for patients to perform poorly on the face
detection task under more challenging conditions (i.e. shorter stimulus duration),
but further studies are needed to determine whether the methodological difference
plays a significant role in the discrepant results. Along the same line, Zivotofsky and
colleagues found that schizophrenia patients are specifically deficient in detection
of human face images, as compared to animal face images, embedded within an
array of other irrelevant images [21]. These results provide tentative evidence that
face detection, relative to detection of non-face visual objects, is compromised in
schizophrenia.
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One other component of face perception which recent research has gained
important insights on is identity discrimination, in which different individuals are
identified according to their facial images. Several studies have found deficient
face identification performance in patients while studying emotion recognition [22—
24]. For example, Martin and colleagues showed that patients performed poorly in
reporting whether two face images belong to the same person or have the same
emotion [25]. One critical issue arising from these results is whether the percep-
tual problem is specific to the domain of face identity, as other factors such as the
ability to recognize general visual objects could play a role here. By a systematic
manipulation of the difference between two facial identities via morphing, Chen and
colleagues measured the perceptual thresholds for identity discrimination and found
only a modest decrement in patients’ performance [26]. Patients’ degraded perfor-
mance in face identity discrimination was not correlated with their performance in
car identity discrimination. Using self-face as identity, Lee and colleagues found
that patients are faster in searching their own face images than famous face images
[27] whereas Kircher and colleagues found poor self-face recognition in patients
only when the face images were presented on the right visual field [28]. These
results together suggest that face identity discrimination is moderately affected in
schizophrenia.

Poor performance on working memory of face in schizophrenia appears to be a
common finding according to several studies [26, 29-31]. While these studies agree
on the existence of a face memory problem, however, the nature of the impairment
in this mental disorder is not completely clear. Deficient working memory itself is
a cognitive dysfunction associated with schizophrenia [32-34], which could lead to
the impaired performance in face working memory tasks. Beyond this, the question
as to whether there exists a working memory deficit specific to faces has not been
examined in this mental disorder.

Like other cognitive dysfunctions, the problems in detection, identity discrimina-
tion and working memory of faces are possibly related to the clinical symptoms of
schizophrenia. Philips and David suggest that deficient facial processing may be a
factor for delusional misidentification in patients [9]. The cumulative evidence from
the studies reviewed thus far, however, remains equivocal. Some studies showed an
association between performance in face perception tasks and clinical statuses [19,
23, 25, 26] yet others did not show such an association [22, 24, 31]. A different
way to address this issue is to separate patients into subgroups based on clinical
classification and compare face perception performance between them. In doing so,
Chen and colleagues found that between schizophrenia and schizoaffective patients
there is a modest group difference in face detection (Fig. 5.2). This result suggests
that the problem in this facial processing component is not unique to a subtype of
schizophrenia spectrum disorders. On the other hand, schizophrenia patients showed
significantly worse performance in face identity discrimination than schizoaffective
patients, suggesting that the problem in face identity discrimination is not associated
with the prominent mood symptoms in the latter group.
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Face Perception:
Schizophrenia vs Schizoaffective
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Fig. 5.2 Comparison of face perception performance between schizophrenia (SZ) and schizoaf-
fective (SA) patients. Included are face detection (Detection; n=22 for SZ and n=21 for SA), the
theory of mind (Eyes test; n=16 for SZ and n=15 for SA), fear discrimination (Fear; n=17 for
SZ and n=13 for SA), happiness discrimination (Happiness; n=17 for SZ and n=13 for SA), and
identity discrimination (Identity; n=22 for SZ and n=17 for SA). The two groups were signifi-
cantly different in Detection (p<0.05), Eyes test (p<0.05), Fear (p<0.01), Happiness (p<0.05), and
Identity (p<0.01). Error bars indicate +1 standard error

Cortical Processing of Non-affective Facial Information

The FG is a primary cortical area subserving the processing of basic face infor-
mation [2]. Schizophrenia patients have reduced volume in the FG [35, 36]. This
volume reduction extends bilaterally to anterior and posterior fusiform areas and is
found in both first-episode and chronic patients. This anatomical abnormality may
be a neural substrate for the functional abnormalities in face perception shown in
patients.

Cortical responses to face images appear to be altered in schizophrenia.
Electrophysiological studies have shown that in responses to face images, patients’
EEG amplitudes are decreased [37], particularly those components that underlie the
encoding of facial features [38]. FMRI studies have found a spectrum of abnormal
cortical responses to face-related stimuli. Yoon and colleagues found comparable
FG BOLD signals between patients and controls [39]. In contrast, Yoo and col-
leagues found reduced FG BOLD signals in patients [40]. Silverstein and colleagues
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showed increased left FG BOLD signals in patients [41] whereas Quintana and col-
leagues showed decreased right FG BOLD signals in patients [42]. Considering the
very different natures of face perception tasks or stimulations from face images used
in these studies, the altered and heterogeneous cortical responses in patients suggest
that the neurophysiology of face perception engages complex processes in the FG
and other face-related cortical areas, and that the cortical processing of non-affective
face information is selectively, rather than universally, implicated in schizophrenia.
Such a process can be holistic or pertinent to perceptual organization, as suggested
in two recent studies [19, 41].

Associations of Affective and Non-affective Face Perception

Processing of affective facial information in schizophrenia has been extensively
reported and reviewed in literature [11, 38, 43—47]. Until recently, however, the
study on the relationship between affective and non-affective face perception has
been largely lacking.

Several studies provide consistent evidence for an association between the pro-
cessing of affective facial information and the processing of non-affective facial
information including basic visual signals. When measuring EEG response to
emotive facial images, Turesky and colleagues found a reduced early response com-
ponent that putatively corresponds to sensory processing [38]. This result, while
indirect, prompted them to suggest that deficient early visual processing may play a
role in patients’ abnormal response to emotion signals. Norton and colleagues used
psychophysical methods to directly measure contrast sensitivity, an index for basic
visual processing, and emotion discrimination in the same patients [48]. They found
that the two performance measurements are significantly correlated in patients. In
the same study, Norton and colleagues also measured facial identity discrimination
using images of neutral expression, and found that patients’ performance in the face
identity discrimination task is significantly correlated with that in the emotion dis-
crimination task. Together, this set of results suggests an association between the
processing of affective and non-affective face information in schizophrenia.

Although the correlation measures demonstrated an association between basic
visual and affective processing of face information, the earlier study left open the
directionality of the association: that is, whether visual processing has a causal effect
on affective processing [49], or vice versa [50, 51]. Two recent studies address this
issue by directly manipulating visual signals (spatial frequency) of face images and
measuring the visual modulation effect on emotion discrimination in patients. Lee
and colleagues found that patients adopt an “atypical strategy” to make use of vari-
ous types of visual features (such as requiring more exposure of facial areas) when
perceiving emotional faces [52]. McBain and colleagues found greater effects on
emotion perception in patients when the spatial frequency contents of facial images
are modulated [53]. The results from both studies thus support the notion that
basic visual processing plays a significant role in deficient emotion processing in
schizophrenia.
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Conclusions and Future Directions

Recent studies indicate that visual and cognitive processing of face information is
impaired in schizophrenia. One critical question is whether there is a face-specific
impairment pertinent to this mental disorder, as the poor face perception perfor-
mance demonstrated in patients could well be another reflection of general visual
and cognitive dysfunction. Despite having been raised and addressed to some extent
in previous studies, this question has not been convincingly answered. Evaluation
of the effects of modulating visual and cognitive signals embedded in facial
images on face perception, as implemented in recent studies, represents a promising
approach. Further, this evaluation should be extended to the clinically unaffected
relatives of patients since the latter group shares the predisposition to schizophre-
nia, but without the symptom-related generalized deficits associated with the
disorder.

While disassociating the face-specific deficit from overall cognitive deficits is
critical, it remains perhaps a viable possibility that both types of deficits exist con-
currently and influence the poor face perception performance in patients. Special
and sophisticated assessment designs are needed in order to tease out specific visual
and cognitive mechanisms underlying the perceptual ability in schizophrenia.

Recent studies also indicate an association between patients’ face perception
deficits in affective and in non-affective domains. Such an association suggests a
new approach to the understanding and remedying of impaired emotion processing
in patients. Going upstream of the information processing, it would be interesting
to characterize how the basic face perception deficits contribute to other social cog-
nitive dysfunctions such as the Theory of Mind in schizophrenia patients. Going
downstream, given that basic visual processing provides inputs for face perception,
the role of the bottom-up process should be emphasized in future research in order to
design and select effective intervention strategies for improving social functioning
in patients.
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Chapter 6
Toward a Neuroethology of Schizophrenia:
Findings from the Crimean Project

Victor P. Samokhvalov and Oxana E. Samokhvalova

Abstract Many authors emphasise the importance of the inclusion of ethological
data in diagnostics and differential diagnostics of schizophrenia, depression and
phobias, estimates of therapy efficiency and evolutionary interpretations. It is impor-
tant to reformulate the clinical phenomenology of mental disorders in ethological
terms to considerably increase the validity of clinical supervision and diagnostics of
mental disorders. However, actual studies of mental disorders by ethological meth-
ods have met with significant difficulties. This chapter based on findings from the
Crimean Neuroethology Project. In the framework of this project the behaviour
of patients with schizophrenia was described using ethological methods, includ-
ing non-experimental observation of elements of facial expression, posture, gesture,
manipulation, behaviour patterns and communication with doctors and relatives.
Comparative evolutionary research on primate and human behaviour is discussed.
Studies have shown that schizophrenia is associated with the relative independence
of evolutionarily archaic brain structures and newer ones. Our preliminary data
indicate that the patterns and ethological structure of behaviour, as part of the
schizophrenia phenotype, can include elements of the endophenotype and are an
essential element in describing schizophrenia.
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EBF Eye-brow flash

EEG Electroencephalography

FI Finger index

fMRI functional magnetic resonance imaging
FSM Finite-state machine

LTPR Limbic psychotic trigger reaction

MA Manipulation activity

PPI Prepulse inhibition

SPEMD  Smooth pursuit eye movement dysfunction
VAQ Verb-adjective quotient

VD Vocabulary diversity

VLPFC  Ventrolateral prefrontal cortex

VNQ Verb-adjective quotient

Introduction

Since the times of classical ethology, pioneered by the 1973 Nobel Prize winners,
K. Lorenz [1], N. Tinbergen [2], and M. von Frisch [3], it has been believed that all
basic principles of animal ethology are also applicable in humans for the purpose of
evolutionary comparisons. However, in contrast to behaviourism, the specific goal
of ethology was to describe innate, instinctive behaviour. Thus, it was considered
necessary to describe the typology and structure of naturally occurring behaviour,
or in the words of N. Tinbergen [4], the “morphology of behaviour”. In subsequent
work it becomes necessary to establish the mechanisms of a behaviour, including
neuronal and biochemical, as well as its dependence on environmental factors, and
then to describe its evolution. Thus, already at the classical ethology stage, the main
task was considered identification of the connection between behaviour’s evolution
and the brain’s evolution.

Historically, ethological and evolutionary research developed in parallel with
classical neurobiology and neurophysiology beginning in the mid-twentieth century
[5]. Although neurobiology and neuroethology used experimental research meth-
ods [6-11], classical ethologists insisted on non-experimental observation in natural
conditions and minimal experimental intervention [1-3]. Research on the physiol-
ogy of animal behaviour and human ethology has been concentrated in Europe, as
well as similar work on the neurobiology of behaviour has been concentrated in the
USA. Nevertheless, by the beginning of the twenty-first century, the field of neuro-
biology of behaviour had absorbed ethology as the ultimate goal of neurobiology —
studying the brain structures involved in behaviour — seems more pragmatic than the
study of the evolution of behaviour [11].

Human ethology [12], as a theoretical substantiation of ethological psychiatry
[13], the study of the pathophysiology of behaviour in mental disorders and the
first comparative primate research [14] was closely connected to work in the field
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of evolutionary neurobiology by MacLean, whose “triune brain” hypothesis con-
sidered the brain stem as the source of reflexes and unconscious thought (reptilian
brain), the limbic system (paleo-mammalian brain) as the source of emotions and
species-specific social behaviour, and the neocortex (neomammalian brain) as the
source of cognition [15, 16].

Actual studies of mental disorders by ethological methods, however, have met
with significant difficulties in the definition of behavioural attributes. The problem
is that natural human behaviour is polyphonic, like a musical score [12], in which
the full repertoire of nonverbal behaviour (e.g., facial expression, posture, gesture,
manipulations) is imposed on the components of speech. In addition, the behaviour
varies depending on the stimulus and dialogue system because the existence of an
inductor and a recipient is always assumed. Essentially, it is possible to investigate
behaviour by considering separate channels of communication: olfactory, visual,
auditory, tactile, and social [17]. Using this approach, behaviour can be compared
through evolutionary history and related to concrete brain structures, the more prim-
itive of which are rather well understood. However, it is also possible to assume that
visually observable behaviour, including facial expression, posture, gesture, and
manipulations, is analogous to a text consisting of elements and complexes (pat-
terns) that are organised in the compound form of natural behaviours. However, if
the number of elements reaches hundreds of thousands, the number of patterns will
be in the tens of thousands, and the number of complex forms of species-specific
behaviour can approach tens. In particular, the behaviours of sleeping, locomotion,
comfort seeking, parental behaviour, aggression, sexual behaviour, possession and
exchange, migration and territorial behaviour, information seeking behaviour, and
eating behaviour [12] are relevant. The majority of patterns comprising a complex
form of behaviour are considered complex fixed action patterns (CFAPs), which,
from the neuroethological point of view, are related: the systems of inductor — recip-
ient; the peripheral apparatus that generates and recognises species-specific signals;
the brain, which analyses patterns within signals; sensory systems, which receive a
signal; and a cerebral decoding device, which transforms a signal to a message that
may or may not lead to modification of behaviour [18]. Cerebral patterns are con-
structed by a CPG (central pattern generator), many of which are interconnected; the
activity of the system is apparent in the rhythms of any behaviour, including locomo-
tion. In particular, eye contact and social gaze are generated in a circuit comprising
the superior temporal sulcus, amygdala, and orbitofrontal cortex [19].

Research on the structure and typology of concrete behaviour has yielded insights
into the design of robots and computer systems, which in turn can act as models of
concrete forms of behaviour. In particular, the creation of a visuomotor coordina-
tion frog model (Rana computatrix) and a model of brain functioning mechanisms
based on a mirror-system hypothesis have led to an improved understanding of the
importance of computational neuroethology [20, 21].

Comparative evolutionary studies of behaviour date back to Charles Darwin [22].
In classical human ethology, there are numerous data on the similarity of a number
of elements, patterns and forms of behaviour, as well as systems of communication,
between higher primates and humans [8-10, 14, 17].
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In schizophrenia research, experimental biological models of catatonia have been
developed in monkeys, Caviidae, mice and rats [23-25]. These models have enabled
the localisation in certain brain structures of withdrawal, stereotypies, dissocia-
tion, catatonia and unmotivated aggression. Nevertheless, the best animal model
of schizophrenia is the behaviour of monkeys raised in isolation or with an ineffec-
tive mother [26, 27]. Comparative primate models also have important meanings for
the anthropological study and of speech because, from the neurobiological point of
view, elements of manipulation activity (MA) and gesture are closely connected to
the centres of speech in postfrontal parts of the dominant hemisphere [14].

The structures of primate and human behaviour are very similar, as can be
observed in parallels in facial expression, posture, gesture, manipulation, olfac-
tory communication and vocalisation. Besides, the contexts of primate and human
behaviour are very similar, in particular the general contexts of aggressive and
friendly behaviour, sexual behaviour, sleeping, grooming and parental behaviour
[28]. The first discussion of intuitive diagnostics of schizophrenia on the basis of
complete impressions about a patient, and most of all about his behaviour, was H.C.
Rumke’s description of “praecox gefuhl” (feeling). This sensation arises in a clini-
cian within the first few minutes of contact with a patient [29]. Intuitive diagnostics
may even be more exact than psychometric estimation of a mental state [30]. Many
authors further emphasise the importance of the inclusion of ethological data in
diagnostics and differential diagnostics of schizophrenia, depression and phobias,
estimates of therapy efficiency and evolutionary interpretations [31-41]. It is impor-
tant to reformulate the clinical phenomenology of mental disorders in ethological
terms to considerably increase the validity of clinical supervision and diagnostics of
mental disorders. This system can also be applied to research on animal models of
mental disorders and experimental psychopharmacology [42]. The most widely used
and validated system for ethological research on schizophrenia is the Ethological
Coding System for Interviews (ECSI) by A. Troisi. The ECSI glossary consists of
37 elements [42], mostly facial expressions and gestures, recoded in contexts of
affiliation, submission, prosociality, flight, assertion, displacement and relaxation.
Research has shown that the ethological structure of schizophrenia differs from that
of healthy individuals in reduced expression of prosocial behaviour, gesture and
displacement behaviour; however, correlations between nonverbal behaviour and
symptoms were weak, except that schizophrenia patients with a high level of an
anxiety more frequently established eye contact with interviewer. Thus, it was con-
cluded that social behaviour is rather independent of schizophrenia diagnosis [42].
Further, it has been reported that the negative symptoms of schizophrenia are accom-
panied by decreased facial expression, and patients with schizophrenia as a whole
use less of the behavioural repertoire in comparison with mentally healthy persons.
These findings were not influenced by gender or cultural differences between the
patient and interviewer [43]. Observation of the variation of 16 facial expression
elements among paranoid and nonparanoid schizophrenics during an interview have
more often shown avoidance of eye contact among nonparanoid schizophrenics [44].
These results were supported via ECSI, which has shown that the facial expression
feature of schizophrenia is a predictor of social distancing [45]. Via observation in a
psychiatric ward outside the context of an interview, it was established that patients
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with schizophrenia more often than mentally healthy persons avoid social contact
with personnel and other patients [39].

Psychobiologists and ethologists have long known that stereotypies of behaviour
and thought in schizophrenia, in particular catatonia, and autism are very similar
to ethological CFAPs, which are included in the structure of animal and human
social displays and have a relaxing function [46]. However, researchers later demon-
strated that the stereotypies in schizophrenia reflect an imbalance in neurochemical
systems’ activity: namely, the striatum, striosomes and extrastriosomal matrix [47,
48]. Observation revealed that stereotypies are frequently fragments of complex
sequences and forms of behaviour, According to a “chunking” principle, these frag-
ments can take the place of demonstration of a large ensemble of behaviours; hence,
stereotypies possess an adaptive function and cannot always be considered as indica-
tive of pathology [49]. The development and refinement of functional magnetic
resonance imaging (fMRI) has created further opportunities for the study of some
models of behaviour. In particular, contagious pandiculation, which is unusual for
individuals with schizotypal disorder and schizophrenia, is related to neuronal activ-
ity in the cingulate and precuneus. Thus, it is hypothesised that this area is involved
in imitative behaviour in general and empathy in particular, which are lacking in
schizophrenia [50].

The use of ethological principles for diagnosis and classification of schizophrenia
is not yet justified. The sole achievement of ethological research on schizophrenia is
the diagnosis in a group of patients with schizophrenia, schizoaffective disorder and
affective psychosis of limbic psychotic trigger reactions (LTPRs), which result from
frontal-limbic imbalance. LTPRs entail marked homicidal and destructive behaviour
and incidental reduction of serotonin. Their diagnostic criteria include episodes of
hyperactivity, cognitive and vegetative aura, absence of consciousness changes and
amnesia, bland affect, incidental psychoses with hallucination in several modalities
and delusion [51].

It is not clear if patients with schizophrenia are impaired in their display of
emotions, in particular as expressed in nonverbal behaviour and facial expression,
or if they incorrectly appraise social stimuli and consequently enact inadequate
behaviours in response [52]. However, disturbed recognition of others’ emotions as
displayed by facial expression and vocal tone as well as a distorted ability to under-
stand hints, logic, intentions, deceit, metaphor, irony and tact in social relations
among schizophrenics are part of the distinctive cognitive and behavioural pheno-
type of the disorder [53]. It is believed that the emotional centre in the amygdala, by
cooperating with sensory, prefrontal and motor cortex, can generate adequate affec-
tive conditions and motivation, and its suppression results in the negative signs of
schizophrenia as it integrates other centres [54]. However, the same multisensory
integrator for auditory and visual communications in primates is the ventrolateral
prefrontal cortex (VLPFC) [55], and, as was established earlier, frontotemporal
interaction and the local failure of prefrontal functioning are among the main neu-
ronal mechanisms of hallucination in schizophrenia [56]. Nevertheless, it is not clear
how the actual positive and negative signs of schizophrenia are connected with the
system of interacting CPGs involving different cortical and subcortical structures
or how clinical signs are related to the observed behaviour. In the most complete
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review devoted to ethological studies of depression and schizophrenia, Geerts and
Brune [41] express the expectation that in the future psychiatry will find the answers
to four fundamental questions posed by Tinbergen [4]: what are the reasons for the
behaviour, its ontogenesis, its survival value and its evolutionary trajectory?

Today, the theory of endophenotypes connects hypothetical genes to clinical
symptoms of schizophrenia [57, 58]. The hierarchy of gene — protein — cellular sys-
tem and signalling pathway — local neuronal dysfunction — cognitive dysfunction —
symptom — syndrome clearly enough describes the deficiency of working memory
in schizophrenia, which is associated with the prefrontal cortex. This deficiency may
act as an inherent diathesis and a candidate endophenotypic marker in schizophre-
nia [59]. A number of such candidates are related to the inability of individuals with
schizophrenia to sustain movement of the eye following a moving object, known
as smooth pursuit eye movement dysfunction (SPEMD) [60], and some combine
SPEMD with the results of a memory test (continuous performance task) [61]. A
reduction of prepulse inhibition (PPI) also holds promise as an indicator of sensor
filtration [62, 63] because the high frequency of this phenomenon among mentally
healthy relatives of individuals with schizophrenia and its connection with neuro-
transmitters has been demonstrated. In addition, similar changes have been reported
in animals raised under deprived conditions [49]. This means that is possible to study
the connection between PPI and other biomarkers and behaviour in schizophre-
nia because deprivational models of this pathology are convincing. A number of
possible endophenotypic markers involve neuroanatomical attributes revealed with
neurovisualisation, “soft” indicators of CNS dysfunction, physiological and electro-
physiological indicators, biochemical or immunological markers, and psychological
or neurocognitive deficiencies (for review, see [57]). At present, 38 markers of the
endophenotype exist. These attributes can be connected in a hierarchy from prospec-
tive genetic loci to biochemical, sensory and cognitive processes and further to the
clinical spectrum of schizophrenia. The problem arises that, from the neuropsycho-
logical level to the level of clinical signs, the degree of subjectivity progressively
increases and is impossible to overcome by testing.

Though human ethology describes behaviour under non-experimental condi-
tions, its methods allow the addition of an objective description to a clinical picture,
which can be compared to biological models. Behavioural patterns established by
non-experimental methods are possible endophenotypic markers that can relate
genetics and biochemistry to clinical attributes of schizophrenia.

The Crimean Neuroethology Project

The Crimea Neuroethology Project was initiated in 1986 [64—84]. The purpose of
the project was the description of basic mental diseases using ethological methods.
The tasks of the project included: (a) compilation of a behaviour glossary for general
ethological description of primates, including humans, in normative terms and in
the context of mental pathology; (b) the description of a behavioural structure of
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schizophrenia by ethological methods; (c) comparison between the behaviour of
monkeys and humans in normative terms and in schizophrenia; and (d) searching
for candidate endophenotypes among neuroethologically relevant features of the
behaviour of persons with schizophrenia.

Method

Design

Typology of behaviour was recorded for various mental disorders, including
schizophrenia, in mentally healthy respondents, and also in mentally healthy moth-
ers of individuals with schizophrenia during interactions both with a psychiatrist
and with their children. Substance- and alcohol-addicted patients during periods of
intoxication and abstinence and patients with affective disorders and neurotic dis-
orders were used as controls. All patients included in the study met the criteria for
a diagnosis of schizophrenia according to the diagnostic guidelines of the DSM-IV.
Patients with current or past neurological pathology verified by neurological exami-
nation, computer tomography and EEG, those using drugs and/or alcohol, and those
with a Macey-Burke index of hand functioning [85] lower than 30 were excluded.

Participants

Samples of patients with schizophrenia and mentally healthy persons in Crimea,
Cherson, Zaporozhye (Ukraine) and Surguts (East Siberia, Russia) were studied.
Participants were categorised into the ethnic groups of Slavs (Russian, Ukrainian,
Byelorussians), Turkic peoples (Crimean tatars) and natives of the Far North
(Khanty, Mansi, Selkupy, Nenets) (Table 6.1).

The sample of individuals with schizophrenia included 410 women with an aver-
age age of 35.4 years (& 10.6) and 436 men with an average age of 37.1 years
(&£ 11.4). The paranoid type of schizophrenia was most common (N = 634; 74.9%).
The average age of 250 mentally healthy controls (120 men and 130 women)
was 32.7 years (£ 5.2), and that of 117 mentally healthy mothers of schizophre-
nia patients was 56.4 years (£ 4.1). All patients took typical neuroleptics and
combinations thereof in small to average doses. The mentally healthy persons
were hospitalised for observational purposes unrelated to the present research and
consequently were observed under the same conditions of a clinical ward.

Anthropologists and psychiatrists together carried out ethological observation of
100 mentally healthy persons and 100 patients with schizophrenia (50 men and 50
women in both groups) during contact with a doctor. All patients had suffered from
schizophrenia for longer than 10 years, had not remained out of the hospital for any
period longer than 3 years and exhibited negative symptoms.

For comparative purposes, the data of M.A. Derjagina [68] who studied the
behaviour of monkeys by ethological methods worldwide over a period of 25 years,
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Table 6.1 Samples of the study

Groups Characteristics Total
Control groups: Healthy persons 250 (50)
Mental disorders Substance-related disorders (303.90, 305.00, 120 (20)
303.00, 291.0, 291.3, 292.89, 292.0)
Mood disorders (296.xx) 134 (25)
Anxiety, somatoform and dissociative 245 (30)
disorders (300.xx, 307.xx, 308.3, 309.81)
Schizophrenia (295.30, 295.10, 295.20, 846 (100)
295.90, 295.60)
Mentally healthy mothers of 117 (10)
individuals with schizophrenia
Monkeys [67, 68] 2 species of Prosimii, 10 species of 1,046 (40)

Platyrrhini, 9 species of Catarrhini, 5
species of Hominidae

Acute emotional stress [67, 68] The Rhesus Monkey (Macaca mulatta) 21(3)
The Hamadryas Baboon (Papio hamadryas) 29 (7)

Healthy persons® 100

Patients with schizophrenia® 100

Note: In brackets the number of objects’ supervision allowing to construct a glossary and to calcu-
late probabilities of diagnostics of elements, patterns and complex forms of behaviour is specified.
Further this glossary has been applied to comparative evolutionary researches.

2Ethological observation was conducted by both anthropologist and psychiatrist.

were used. Two senior psychiatrists (the author of the present chapter and A.A.
Korobov) participated in the observation of the monkeys alongside primatologists
and anthropologists.

Assessments

(A) Clinical diagnosis of schizophrenia on the basis of DSM-IV criteria [86]

(B) Patients with schizophrenia were divided into two groups according to
Crow’s criteria [87-89]: Type 1 (Sch I) (482 patients, 57.0%), with preva-
lent productive symptoms, delusions and hallucinations appropriate to paranoid
schizophrenia; and type 2 (Sch II) (364 patients, 43.0%), with prevalent nega-
tive and cognitive deficit symptoms appropriate to non-paranoid schizophrenia.

(C) A general glossary of behaviour was compiled on the basis of ethograms for
every patient observable during a 20-min interview as well as behaviour out-
side of the interview setting during observation in the hospital unit. Ethograms
included visual and removed record of behaviour in the protocols. The proba-
bilities of particular behaviours in a series of actual observations in comparison
with control participants were calculated. During observation of monkeys, the
similar principle of ethogram fixing on channels of facial expression, posture,
gesture, manipulative activity (M A) and vocalisation [68] was used (Table 6.2).
Ethograms included elements and patterns of behaviour translated to a context
of behaviour.
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Tests of manipulative activity (M A) included:

(a) spontaneous MA by recording of spontaneous gestures with an estima-
tion of the kind of manipulation and degree of intensity. Mapping of M A
ethograms was carried out according to the standard protocols, with marks
for separate elemental motions based on a technique by McNeil [90] in
which the topography of space of a manipulation and gesture are taken into
account. The duration of observation was 20 min, the distance between
the examinee and the researcher was 100—150 cm, and the plane of visual
contact was frontal.

(b) The experimental 2-serial manipulation task was carried out with the help
of standard sets of 4 objects of neutral (grey — black) colour used in prima-
tological research [66, 67]: stick, sphere, ring, rag. The first and second
choices were estimated, and the structure and sequence of forms of a
manipulation, ethological figure and level of hierarchy of a manipulation
were analysed. Finger index (FI) was calculated (Appendix 1). Within cat-
egories of actions, types of actions, forms of categories and variants of
circuits of a manipulation were created.

Method of estimation of oculomotorics. Oculomotorics were measured during
a 10-min experimental M A in which a videorecording of eye movements in
different sectors of space, with the subsequent account of its frequency in bits
per 1 min in each direction of space was created.

Techniques of speech analysis during a manipulation. Participants’ speech was
recorded on a Dictaphone during a task, and the recording was transcribed.
On the basis of text fragments including at least 70 words, the basic lexi-
cal and grammatical characteristics, general length of the utterance (number
of words), and parts of speech were determined. In spontaneous speech, the
quantities of nouns (as parts of speech designating a subject), verbs (describing
actions), and adjectives (reflecting a condition of a subject and its attributes)
were determined. The shares of the specified parts of speech were presented
in relation to the total number of words in a researched fragment of speech.
The rate of speech was registered by counting the number of words spo-
ken per minute. Psycholinguistic indexes were also investigated [70, 91-94]
(Appendix 1).

Alongside with traditional statistics and determination of the reliability of
our distinctions, the: finite-state machine (FSM) ideology [95] was used.
The transitions from one complex form of behaviour to another allow trans-
forming the ethogram in the vector structure. In FSM, the transition from
one condition to another (i.e., from one behaviour to another) is not deter-
mined unequivocally, and there is some distribution of transitional probabilities
from a certain condition at any time that deviates from an equiprobable
distribution.
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Results

The observations yielded a glossary of behaviour consisting of 184 elements, 17
patterns and 15 complex forms of behaviour. Unlike ECSI, displacement is not
included because, along with readdressing, vacuum of activity, and ritualisation,
it was considered as a mechanism of behaviour (Appendix 2).

Elements of Behaviour

On the basis of comparisons of the frequencies of elementary units and patterns of
behaviour in the study sample, the attributes authentically prevailing in schizophre-
nia in comparison with mentally healthy controls were determined (see Tables 6.3,
6.4, 6.5 and 6.6). Identification of these attributes permitted the development of an
ethological profile of schizophrenia that differs from the controls’ profile on many
attributes that prevail in two types of illness or are seldom observed.

Table 6.3 The glossary of elements of behaviour and probability of recognition of elements during
the interview

Glossary Probability
Mentally
The channel and the element of healthy
Code communication Sch 1 Sch 1l Control ~ mothers
P General characteristics of a posture
P.1 Postures in a standing position:
P.1.1 With item held in hands, 0.22 0.15 0.35 0.32
P1.2 With holding on object by the hands, 0.12 0.10 0.20 0.22
P13 With displacement of the trunk, 0.16 0.14 0.12 0.14
P13 Relaxed, 0.27 0.32 0.35 0.34
P14 With crossed arms (Napoleon’s 0.06 - 0.04 0.06
posture),
P15 Submissive, 0.08 0.44* 0.06 0.24
P.1.6 Aggressive, 0.36* 0.02 0.02 0.12
P1.7 Supporting the head with one hand ~ 0.24* 0.10 0.12 0.20
(thoughtfulness),
P1.8 Squatting. - 0.06 - -
P2 Postures in sitting position:
P2.1 Static with straightened back, 0.23 0.52* 0.02 0.04
P22 Relaxed, 0.11 0.14 0.03 0.06
P23 Supporting the head with one hand ~ 0.14 - 0.12 0.22
(thoughtfulness),
P24 With hands to the sides, - 0.12* - -
P2.5 Foetal position, - 0.08 - -

P2.6 Posture of an equestrian, - 0.10 0.02 -
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Table 6.3 (continued)

Glossary Probability
Mentally
The channel and the element of healthy

Code communication Sch1 Sch 1T Control  mothers
P2.7 Pleading posture with one or both 0.02 - - 0.06

hands extended forward,
P2.8 Aggressive, 0.26* 0.04 0.02 0.12
P29 Posture of the Buddha, - 0.01 - -
P2.10 Leaning: forward, 0.02 0.16 - 0.01
P2.11 Back, 0.02 0.04 0.18 0.12
P2.12  totheright, 0.10 0.12 0.12 0.16
P2.13 To the left, 0.02 0.04 0.15 0.19
P2.14 Hunched forward (camptocormia), - 0.02 - 0.05
P2.15  Mating posture (lordosis), 0.02 0.16* - 0.08
P2.16 Shrinking (reduction of body size). 0.04 0.26* - 0.12
P3 Sleeping postures:
P3.1 On back, 0.82 0.45 ? ?
P32 Extension posture on back 0.08 0.07 ?

(decerebrate),
P3.3 On one side, 0.26 0.34 ? ?
P34 On stomach, 0.08 0.12 ? ?
P3.5 Foetal position, - 0.16* ? ?
P3.6 Frequent changes in posture. 0.16 0.02 ? ?
P4 Head components:
P4.1 Looking directly ahead, 0.78 0.82 0.88 0.87
P4.2 Leaning the head forward 0.16* - 0.02 -

aggressively,
P4.2 Inclination: forward, 0.12 0.14 19 18
P43 Back, 0.12 0.07 0.06 0.10
P4.4 to the right, 0.06 0.11 0.06 0.05
P4.5 To the left. 0.06 0.04 0.02 0.03
P6 Components of shoulders:
P6.1 Parallel to the pelvis, 0.82 0.88 0.87 0.89
P6.2 One or both shoulder(s) raised, 0.18* - 0.04 0.02
P6.3 One or both shoulder(s) lowered, 0.01 0.13* 0.02 0.02
P6.4 Distortion (lack of parallelism), 0.04 0.16 0.08 0.12
P.6.5 Shoulders thrown back, 0.24* 0.03 0.03 0.04
P6.6 Shoulders adduced forward, 0.11 0.23 0.13 0.14
P6.7 Hypertonus of shoulder 0.02 0.26* - 0.03
P7 Trunk components:
P7.1 Inclination: forward, 0.12 0.13 0.12 0.16
P7.2 To the right, 0.14 0.14 0.15 0.13
P73 To the left, 0.16 0.14 0.16 0.18
P74 Facing forward, 0.76 0.78 0.83 0.84
P7.5 Demonstration of genitals. - 0.03 - -
P8 Components of hands.
P8.1 One hand placed on: an item or 0.46 0.52 0.37 0.56

object,
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Table 6.3 (continued)
Glossary Probability
Mentally
The channel and the element of healthy
Code communication Sch 1 Sch 1l Control ~ mothers
P.8.2 The head, 0.12 0.02 0.08 0.08
P.8.3 Throat, 0.02 0.16* - 0.08
P8.4 Trunk, 0.12 0.14 0.16 0.06
P.8.5 Groin, or 0.02 0.02 - -
P.8.6 Hip, 0.14 0.12 0.14 0.14
P.8.7 One hand not placed on anything, 0.10 0.20* - -
P.8.8 Both hands placed on: an item or 0.02 0.02 0.03 0.08
object,
P.8.9 Trunk, 0.01 0.09 0.01 0.07
P.8.10  Groin, 0.03 0.06 - -
P.8.11 Hip, 0.01 0.02 0.04 0.04
P.8.12  Both hands not placed on anything, — 0.12 - 0.6
P.8.13 Special positions of one hand: a fist, 0.14* 0.02 0.02 0.02
P8.14  Fig, - 0.04 - -
P.8.15  Pinch, - 0.06 0.02 0.04
P8.16 Low mobility of one palm (hand of a 0.02 0.24* - 0.12
monkey),
P.8.16  Scraping movements (sharp-clawed — 0.14* - 0.04
hand),
P8.17 Palm as a boat, - 0.02 0.02 0.01
P.8.18  Thumb abduction, 0.12 - 0.06 0.02
P.8.19 Special positions of both hands: one  0.02 0.12 - 0.08
hand compressing the fingers of
the other hand,
P.8.20 Fingers interlaced, 0.14 0.16 0.14 0.12
P.8.21 Hands in sleeves, 0.10 0.12 0.11 0.13
P.8.22 palm of one hand to back of other 0.12 0.14 0.10 0.08
hand,
P.8.23  Both hands in fists, 0.14 0.06 0.01 0.12
P.8.24  Palm to palm. 0.12 0.07 0.08 0.14
P9 Components of feet:
P9.1 Crossing of shins, 0.03 0.12 0.06 0.08
P9.2 Shin of one leg on the other 0.02 - - -
thigh,
P9.3 Knees: abduction, 0.28 0.31 0.10 0.08
P94 Knees: adduction, 0.72 0.69 0.90 0.92
P9.5 Foot: abduction 0.15 0.26 0.14 0.14
P9.6 Foot: adduction, 0.85 0.74 0.86 0.86
P9.7.1  Knee bent less than 90 degrees: 0.34 0.46 0.44 0.46
right leg
P9.7.2 - Leftleg, 0.36 0.45 0.34 0.37
P9.7.3  —Both legs, 0.12 0.16 0.01 0.03
P9.8.1  Exactly 90 degrees: right leg, 0.01 0.02 0.01 -
P9.8.2 —Leftleg - 0.04 - -
P9.8.3  —Both legs 0.12 0.06 - 0.01
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Table 6.3 (continued)

Glossary Probability
Mentally
The channel and the element of healthy
Code communication Sch 1 Sch 1l Control ~ mothers
P9.9 more than 90 degrees: right leg 0.08 0.12 0.34 0.48
— Left leg, 0.14 0.12 0.32 0.15
— Both legs, 0.12 0.10 0.33 0.48
P9.10  Jumping, - 0.06 - -
PO.11 Stomping foot 0.02 0.12 - 0.02
M Facial expression
M.1 Components of eye contact
M.1.1 Looking at partner’s face, 0.82 0.52** 1,00 0.98
M.1.2 Staring at partner’s face (absence of  0.26* 0.02 0.10 0.12
blinking longer than 2 min while
looking at a face without looking
away),
M.1.3 Staring to the side, 0.12 0.36* - 0.27
M.14 Looking around or at the corners of ~ 0.15 0.14 0.34 0.23
the room,
M.1.5.1 Looking at hands, 0.08 0.35* 0.08 0.12
M.1.5.2 At objects 0.14 0.12 0.01 0.12
M.1.5.3 Ata window or light source 0.12 0.21 0.08 0.08
M.1.54 At the ceiling - 0.04 - 0.02
M.2 Components of eyelids:
M.2.1 Closed eyes, - 0.02 - -
M.2.2 Blinking (fluctuations of sizes of the  0.88 0.75 1.00 0.99
orbital fissures without full closing
of the eyes),
M.23 Winking (fluctuations of the sizes of  0.36 0.14** 0.52 0.28
one orbital fissure with full closing
of the eye),
M.2.4 Unilateral blinking (winking), 0.01 - 0.01 -
M.2.5 Veraguth’s fold (descended external ~ 0.01 - - 0.06
corner of the eye with overhanging
upper eyelid) (98),
M.2.6 Considerable widening of eyelids 0.04 0.02 - 0.01
(protruding eyes),
M.2.7 Tightly closed: both eyes, 0.10 - 0.01 0.01
M.2.7 Right eye 0.08 0.06 0.02 -
M.2.8 Left eye 0.02 0.02 - -
M.2.9 Tears, 0.02 - - 0.13
M.2.10  Baggy skin below the eyes. 0.01 0.02 0.02 0.06
M.3 Eyeball components:
M.3.1 Leaden shine of eyes, shining 0.01 - - 0.01
eyes,
M.3.2 Dim eyes, 0.02 0.12 0.08

M.33 Sad eyes. 0.02 0.02 0.01 0.14
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Table 6.3 (continued)
Glossary Probability
Mentally
The channel and the element of healthy

Code communication Sch1 Sch 1T Control  mothers
M.4 Components of the forehead and

eyebrow area:
M.4.1 Lifted: both eyebrows, 0.02 0.01 0.04 0.08
M.4.2 Right eyebrow 0.01 0.01 0.04 0.06
M43 Left eyebrow 0.01 0.01 0.04 0.06
M.4.4 Eyebrow flash (i.e., movement), 0.16™* 0.01** 0.87 0.45
M.4.5 Movement of the ears, 0.01 0.10* - -
M.4.6 Eyebrows furrowed, 0.16* 0.01 0.01 0.14
M.4.7 Lowered external ends of: 0.02 0.02 0.01 0.08

both eyebrows,
M.4.8 Right eyebrow 0.01 0.01 - 0.06
M.4.9 Left eyebrow 0.02 0.01 0.01 0.01
M.4.10  Longitudinal wrinkles on the 0.02 0.14* 0.02 0.08

forehead,
M.4.11  Vertical wrinkles on the forehead, 0.16* 0.02 0.02 0.10
M.4.12  Asymmetry of forehead wrinkles, 0.07 0.12 0.04 0.02
M.4.13 Movement of the forehead, 0.02 0.12* - -
M.4.14  Amimia of the top of the face. 0.11 0.34* - 0.12
M.5 Components of the mouth area:
M.5.1 Smile, 0.14 0.02** 0.47 0.23
M.5.2 Grin, 0.26* 0.03 0.11 0.02
M.5.3 Half-grin, 0.18 0.12 0.19 0.10
M.5.4 Half-smile, 0.13 0.08 0.04 0.06
M55 Asymmetrical smile, 0.08 0.12 0.06 0.09
M.5.6 Trembling of corners of mouth, 0.16 0.09 0.01 0.13
M.5.7 Trembling of the lower lip, 0.08 0.06 - 0.08
M.5.8 Square mouth, 0.02 - - 0.01
M.5.9 Bell mouth, 0.01 0.08 - -
M.5.10 Lengthened mouth, 0.07 0.05 - 0.01
M.5.11  Slit-like - 0.01 - 0.01
M.5.12 Intention to bite, 0.09 - - -
M.5.13  Biting a hand or clothes, - 0.06 - -
M.5.14  Uplifted lips 0.01 0.07 0.01 0.02
M.5.15  Biting of the lips, 0.02 0.04 0.01 0.02
M.5.16  Compressed lips, 0.16* 0.02 0.01 0.09
M.5.17  Lips pressed inside, - 0.06 0.01 0.08
M.5.18  Spitting, - 0.06 - -
M.5.19 Kissing, - 0.01 - -
M.5.20 Chewing, 0.12* 0.04 0.01 0.01
M.5.21 Tongue visible between lips in the - 0.01 - 0.01

centre of the mouth,
M.5.22  Tongue visible between lips in a 0.02 0.02 0.02 0.01

corner of the mouth,
M.5.23  Intention to speak, 0.06 - 0.12 0.14
M.5.24  Relative displacement of lips, 0.05 0.14* 0.02 0.04
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Table 6.3 (continued)

Glossary Probability
Mentally
The channel and the element of healthy
Code communication Sch 1 Sch 1l Control ~ mothers
M.5.25 Displacement of lips with protrusion — 0.08 - -
of the tongue,
M.5.26  Oscitation, 0.11* 0.02 - -
M.5.27  Licking lips, 0.16* 0.14* 0.02 0.02
M.5.28 Inflation of cheeks, - 0.02 - -
M.5.29  Drooped lower lip, 0.02 0.08 - -
M.530 Proboscis, 0.07 0.17* 0.01 0.01
M.5.31  Protruding lower lip, 0.12 0.03 0.05 -
M.5.32  Protruding lower jaw, 0.16* 0.02 0.01 0.01
M.5.33  Combination of semi-proboscis with  0.02 0.09 - 0.02
an open mouth (giving the
appearance of the mouth of a fish),
M.5.34  Lip-smacking, 0.02 - - 0.02
M.5.35  Teeth chattering, - 0.01 - 0.01
M.5.36  Bruxism (grinding the teeth), 0.01 - - 0.01
M.5.37  Relaxed mouth. 0.22* 0.33* 0.01 0.25
G. Gestures with the free hand:
G.1 Gesture underlining speech 0.35 0.02** 0.26 0.15
(gesture accent),
G2 Indicating gesture, 0.18* 0.04 0.04 0.05
G.3 Gesture directed to the interlocutor ~ 0.13* - 0.09 0.12
(reference gesture),
G4 Gesture with hand fixing: On the head 0.08 0.04 0.04 0.18
(thoughtfulness gesture),
G.5 On the neck (gesture of latent 0.20* 0.06 0.02 0.12
anxiety),
G.6 Abdomen, - 0.02 - 0.02
G.7 Genitals, - 0.02 - -
G.8 Gesture of removal, 0.06 - - -
G.9 Gesture with rubbing hands, 0.02 - - -
G.10 Clapping, 0.02 - - -
G.11 Raising a hand to threaten another 0.01 0.02 - -
person,
G.12 Obscuring the face or its parts with ~ 0.01 - - 0.08
the hands.
G.13 Gestures of autogrooming: Hair, 0.12 0.11 0.14 0.12
G.14 Ear, 0.06 0.02 0.02 0.01
G.15 Neck, 0.12* 0.02 0.01 0.01
G.16 Forehead, 0.25* 0.06 0.09 0.12
G.17 Eye, 0.14* 0.01 0.02 0.10
G.18 Nose, - 0.06 0.02 0.01
G.19 Mouth, 0.03 0.18* - 0.01
G.20 Shoulder, 0.16* 0.01 - 0.01

G.21 Hand, 0.12* 0.04 0.02 0.02
G.22 Trunk, 0.01 - _ _
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Table 6.3 (continued)

Glossary Probability
Mentally
The channel and the element of healthy
Code communication Sch 1 Sch 1l Control ~ mothers
G.23 Genitals, - 0.01 - -
G.24 Feet, - 0.01 - -
G.25 Game by fingers - 0.13* - -
G.26 Gesture of unfinished grooming 0.01 - - -
(aspiration to put interlocutor’s
clothes in order or to touch him).
G.27 Gesture of grooming (tactile 0.14 0.02** 0.66 ?
communications)?
(0] Olfactory
0.1 Sniffing: parts of a body — hands after 0.02 0.14* - 0.02
touching the face,
0.2 Feet, - 0.02 - -
0.3 Armpits, - 0.02 - -
0.4 Objects, - 0.04
0.5 Sniffing one’s surroundings, 0.02 0.02 - -
0.6 Sniffing one’s meal 0.02 0.28* ? ?

Note: P-probability of recognition, Sch I-II group of schizophrenia according to Crow’s criteria
[87-89].

*p <0.05.

P <0.001.

4the total number of elements of communication from the interview includes 37 elements of tactile
communication connected with the dialogue of the patient with another subject, including: mutual
or unilateral embraces by the shoulders or waist, a touch to the head, face, hand, chest, or back,
donation of objects, cigarettes, or food, exchange of objects, and manipulation of the hands. All
elements of tactile communications were not marked during the interview.

Postures with elements typical of aggressive-precautionary behaviour, with
hunched shoulders, shoulders thrown back to expose the chest, head-first attack,
and also postures appropriate for meditation are characteristic for Sch I. For Sch
II, with its prevalence of negative symptoms, characteristic postures were of sub-
mission, including standing and sitting postures with elements of mating posture
(named lordosis) or dropping of the shoulders and hypertonus of the shoulder zone
muscles as an attribute displaying fixed submission. The postures of the legs, hands,
and trunk did not differ at all between the two types of schizophrenia, the con-
trols and mothers of patients with schizophrenia. Among the special hand elements
typical of Sch I were low mobility of the palm despite sufficient mobility of the fin-
gers (“monkey” hand), scraping movement with the fingers (“sharp-clawed” hand),
and pinching (hand of “accoucheur”). These attributes are similar to experimentally
described “soft” neurological indicators. The absence of placing a hand on the body,
typical of submission, was also characteristic. In Sch II, marked compression of a
hand in a fist was frequently observed as an aggressive-precautionary attribute.
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Table 6.4 Probability of recognition of patterns of behaviour

Mentally
healthy
Code  Pattern Sch 1 Sch 1T Control mothers

1 Proxemics Individual distance (Cm)
220+40  320+120* 1704+25 3004105

Probability of recognition of patterns

2 Greeting at a distance 0.27 0.13** 0.92 0.62

3 Orientation at contact

3.1. Kinesis 0.34 0.30 0.25 0.22

3.2. Taxis 0.66 0.70 0.75 0.78

3.2.1 - Phobotaxis 0.34* 0.27* - 0.12

3.2.2 - Menotaxis 0.12 0.30* - 0.15

3.23 - Mnemotaxis 0.10 0.13 0.16 0.24

324 - Telotaxis 0.04** e 0.59 0.27

4 Reaction of a shoulder 0.02 0.08 - 0.01

5 Eye contact and reaction of a pupil

5.1 — Constant contact 0.85 0.52 1.00 0.82

52 — Very rare (2-3 times during 20 min) 0.13 0.45* - 0.12

53 — Pupil reaction depends on external ? 0.01 0.24 ?

stimulus

54 — Spontaneous reaction of the pupil 0.06 0.04 - ?

6 Guttural tussiculation - - 0.01 -

7 “Aha” expression - - 0.02 0.01

8 Attraction to mirrors - 0.07 - ?
Mumbling - 0.06 0.02 -

10 Trophallaxis - 0.15 ? 0.15

Note: Sch I-II group of schizophrenia according to Crow’s criteria [8§7-89].

*p <0.05.

P <0.001.

Table 6.5 Probability of recognition of the dynamic phenomena of behaviour

Probability
Phenomenon Schl Sch 1T Control Mentally healthy mothers
Stereotypy 0.12 0.44* 0.01 0.03
Hyperkinesias - 0.01 - -
Tics 0.02 0.04 0.01 0.04
Tremor 0.11 0.18* - -

Note: Sch I-II group of schizophrenia according to Crow’s criteria [8§7-89].
*p <0.05.

Patients with Sch II made eye contact with the interviewer almost half as much
as others. Blinking was rare, but looks to the side or at the hands following eye
contact with the interviewer were observed. Thus eyes were dim. Patients’ mothers
exhibited similar eye contact behaviour. In Sch I, extended eye contact with blinking
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Table 6.6 Finger index at spontaneous manipulation

Schizophrenia Control
Choice stages Sex Mean SD Mean SD
Choice of the first item Men 0.83* 0.01 0.42 0.02
Women 0.76* 0.04 0.40 0.02
Choice of the second item Men 0.74* 0.03 0.52 0.01
Women 0.65 0.02 0.48 0.02

Note: Choice of items from a set: a sphere, a stick, a rag, a circle, * — reliability of distinctions
p < 0.05 [69]. Sample size: schizophrenia (35 males, 35 females); control subjects (25 males, 25
females).

was typical. These findings support studies that connect sociality with avoidance of
eye contact in schizophrenia and assume that such behaviours can serve as mark-
ers of disease [42]. As a whole, in schizophrenia, the absence or reduction of the
eyebrow flash (EBF) reflects hypomimia of the top of the face, which is almost com-
pletely absent in Sch II and in one half of patients’ mothers. For negative symptoms
of schizophrenia, movements of the forehead, hair and ears were typical, none of
which were observed in the control group. Comparative research has shown that
characteristic attributes of facial expression should be referred to as regressive.
Among the elements characteristic of the mouth area in Sch I are a marked grin,
compressed lips, chewing and yawning, and jutting of the mandibula, all of which
are aggressive-precautionary. In Sch II, the relative displacement of the lips and
proboscis, and lowered angles of the mouth were typical. Licking of the lips and a
relaxed half-open mouth were observed with identical frequency in both types but
were not observed in the controls, indicating that these behaviours were caused by
dryness of the mouth connected with neuroleptic treatment. The qualitative analysis
of facial expressions in Sch I revealed asymmetry of facial expressions between the
right and left halves of the face; for example, Veraguth’s fold [96] only on one side
or lowering of one corner of the mouth. In Sch II, marked dissociation of the facial
expressions of the top and bottom of the face was observed; for example, sad eyes
with a half-smile.

Observation of gestures showed that, for Sch II, gestures underlining speech and
directed to the side of an interlocutor are not typical, demonstrating a dissociation
between gesture and speech communication. Autogrooming gestures such as rub-
bing of the mouth are observed, but there were practically no gestures connected
with tactile social communication. In Sch I, gestures are directed to an interlocu-
tor, and autogrooming gestures are focused on the neck, forehead and eye areas.
Comparison with clinical data has shown that the gesture of hand fixing on separate
parts of the body is related to basic experienced emotion. Placing a hand on the
throat, apex of the nose, or ear lobe is characteristic of anxiety; on the chest, depres-
sion; and on the stomach, fear. The gesture of “game by fingers” can be described
as special stereotypy specific to Sch II [77]. In this gesture, with low mobility of the
palm, the fingers engage in continuous stereotyped movement in a vertical plane.
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The separate elements of behaviour in combination with clinical features com-
prise clinical-ethological syndromes. For example, at apathic states in Sch II,
behaviour marked by lowering the shoulders with reduction of one shoulder was
combined with turning away and a peculiar posture of the neck. This behaviour
pattern is typologically similar to submissive behaviour observable in many evolu-
tionarily dissimilar kinds of animals [97]. During a period of acute psychosis with
auditory hallucination in Sch I, a pattern was observed in which sharp turns of the
head from side to side were combined with cessation of blinking and hunching of
the shoulders. The pattern was reminiscent of “hiding” from a sudden stimulus,
visual image or sound [12]. In the Sch II group, a combination of poorly expressed
motor catatonic symptoms with hypertonus of the shoulder muscles, increased
static character of a posture, game by fingers, inclination of the head and a fixed
look to the side was observed. In the same patient, marked mating posture (lordo-
sis), amimia and a spontaneously arising proboscis were observed. Such displays
were regarded as microcatatonic. Similar patterns were not observed in the Sch I
group. Observation of dynamics revealed that the majority of nonverbal elements
of Sch I disappear during periods of remission; however, the ethological markers of
Sch II are retained. Especially consistent are dissociation of facial expression with
hypomimia in the forehead and eyes, a lack of eye contact with the appearance of
avoidance of a look or an unblinking removed look, and the appearance or amplifica-
tion of stereotypies of gesture or posture. The gradual regression and disintegration
of speech up to schizophasia is marked after a period of activation of gesture and
prevalence of expansive forms in Sch II. In the stage of catatonic mutism, gesture
regresses after speech. Attributes of regression of gesture are reduced involvement
of the hands, indeductibility of gesture from the context of speech and emotional
condition, stereotypy, presence in one gesture of various typological elements, ges-
ticulation behind one’s back, and regression of gesture up to the kinematics of the
fingers.

Olfactory communications were not unique to the control group and were very
actively shown in Sch II. The patients sniffed their meals and also their fingers after
touching their face and other parts of their body. As olfactory communication is
the most phylogenetically ancient form of communication, these features were also
considered as regressive.

Patterns and Dynamic Phenomena of Behaviour

The study of simple complexes (patterns) of behaviour showed that proxemic dis-
tance at contact among mentally healthy individuals was 170 & 25 cm; in the Sch I
type, 220 + 40 cm, and in the Sch II type, 320 & 120 cm. This group’s large devia-
tion from the average testifies that the prevalence of negative symptoms is related to
a patient’s desire to sit either closer or farther away than the “normative” distance.
The mean distance of mentally healthy patients’ mothers was 300 &= 105 cm. The
increase in individual distance among the mentally ill patients was correlated with
fear intensity, but also with observed delusional disorders. During conversations
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with mentally healthy individuals, the individual distance initially remains steady
during the whole conversation. As the conversation concludes it is increased due
to changes in the posture of the patient or doctor prior to discontinuing contact. It
is notable that insignificant dynamics of individual distance during dialogue due to
changes in posture are always present, so the final distance between conversation
partners is never equal to the initial distance (Table 6.4).

Patients with delusional experiences aspire to increase their distance from a
conversation partner, and this increase is a quantitative criterion of delusional dis-
simulation. With delusional affective involvement, the distance decreases sharply.
In Sch 1II, the distance is already much greater at the initial stage of the interview
and does not vary during the conversation.

Individual distance is always dynamic and involves some spatial geometry. The
geometry of individual behaviour is part of a complex geometry of social spaces.
Distance does not exist outside of specific realised behaviours; therefore differ prox-
emic characteristics were observed during a game, during a conversation, while
not communicating and during communications accompanied only by exchanges
of looks.

The pattern of greeting from a distance in Sch II is reduced, and the posture,
facial expression and gesture components are absent. All characteristic complexes
of facial expression and gesture in healthy people are shown within the first seconds
of contact with a doctor, but in schizophrenia these complexes arise more often
after 30-60 s. A greeting from a distance, like individual distance, reflects social
distancing, which is characteristic of the negative symptoms at schizophrenia.

Rigidity of the shoulders and trunk is especially characteristic of neuroleptic
intoxication. An objective criterion of a high level of fear and anxiety among the
patients with schizophrenia was reaction of the shoulders. A combination of a low-
ered head and raised shoulders results in a stoop, which is characteristic of patients
with schizophrenia. A stoop, probably, is the fixed reaction of a shoulder. With
the involvement of acute psychopathological experiences, it is possible to reveal
one more nonverbal attribute — convulsions of the shoulder due to tension of the
shoulder’s zone muscles.

The study of orientation patterns has shown that menotaxis prevails in
schizophrenia, as does mnemotaxis orientation, which is observed in response to
new stimuli after a latency period. Telotaxis was not observed in schizophrenia, but
after careful telemetering observation and subsequent analysis, it was established
that telotaxis is nevertheless present in patients with schizophrenia in the form of
moving only the eyes without changes in posture or the position of the head. This
attribute, as well as rare eye contact and spontaneous expansion of the pupil in
response to an external stimulus in Sch II, is likely to be connected to the known
biomarker SPEMD, and taxes and kineses as a whole stem from PPI, as revealed
under experimental conditions.

Patterns of guttural tussiculation were not observed in schizophrenia, though they
were observed in six healthy controls. The biological value of guttural tussicula-
tion lies in its alarm or warning function — therefore it amplifies during periods
of anxiety, representing a signal of danger. Guttural tussiculation has been shown
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to be amplified in humans during confusion, when intending to speak, and when
discontent. The loss of this attribute in schizophrenia testifies to the regression of
the biological alarm social function. Individuals with schizophrenia did not display
“Aha!”-expression connected with emotivity and the sociobiological alarm sense.

Inclination toward mirrors as a special obsession was noted in 12 schizophre-
nia cases, but not in other diagnostic groups. The majority of male and female
schizophrenic patients showed a reduction of interest in their appearance, but with
increasing negative symptoms, interest in mirrors grows.

The phenomenon of muttering together with talking to oneself was three times as
frequent among the Sch II group as among healthy controls; it was usually combined
with schizophasia. Trofollaxis, which is characteristic in normal individuals only
for early ontogenetic periods, was observed among patients of the Sch II group and
their mothers. In this behaviour, a mother’s chewed food is transferred to her child
by mouth or by hand.

The dynamic phenomena of behaviour — stereotypies and tics — were observed
among mentally healthy persons also; however, they did not exhibit tremor or
hyperkinesias (Table 6.5).

Stereotypy is considered a microcatatonic element [98], and in biological exper-
imental models it is always regarded as a pathological attribute [99, 100]. The
supervision of dynamics of stereotypy development, both in the clinical picture
of schizophrenia and in neuroleptic intoxication, has shown that stereotypies are
developed in the following sequence in schizophrenia: (a) stereotypy of manipula-
tion, writing and drawing (b) legs (c) posture (jactation) (d) facial expression and
nonverbal components of speech. In neuroleptic intoxication, the sequence is: (a)
stereotypies of manipulation, writing and drawing (b) facial expression stereotypy
in the oral area (c) stereotypes of legs and posture (d) a combination of stereotyp-
ies with hyperkinesis and tremor. It was difficult to differentiate neuroleptic origins
of dynamic patterns from probable latent subcortical organic pathology. Stereotypy
among Sch II includes practically all elements of facial expression, posture, ges-
ture, patterns of a greeting, orientation movement and shoulder movement. It is
conditionally possible to consider a rigid and stable system of delusions in Sch I as
a cognitive stereotypy.

Manipulation Activity

The MA study revealed that, in schizophrenia, active spontaneous manipulation
is realised using the fingers of both hands, parts of the face, and one’s clothes.
This behaviour coincides with impoverishment of speech and reductions of a VAQ
(Verb-Adjective Quotient), an index of direction, a factor of objectifying actions
and an index of a dictionary variety. Thus, the structural complexity of gestures and
manipulations in schizophrenia is an early sign of cognitive impairment.

Among the healthy examinees and female patients with schizophrenia, sponta-
neous MA is exhibited via autogrooming movements — contact, “beating” of the
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hair, winding it around a finger, touching a corner of the mouth, or smoothing of the
clothing. Among male patients and healthy men, M A targets everyday household
objects found in pockets as well as manipulations in the genital area.

Among healthy individuals, MA involving clothes had the appearance of putting
them in order — namely shaking off or straightening out, without any clichéd appear-
ance. Among patients with schizophrenia, these actions were stereotyped with
bizarre elements. The intensity of spontaneous manipulations in the Sch I group
was higher than among the Sch II group.

It was also observed that eye movements among patients with schizophrenia
and healthy individuals during the M A task were correlated with questions and
instructions. A right-side orientation prevailed, reflecting the prevalence of right-
handed persons among the sample. In schizophrenia, the prevailing orientations
of looks were to the bottom, lower left and lower right areas, and to the patient’s
own hands (Fig. 6.1). These features corresponded to frequencies of orientation of
a look without manipulation and revealed systematic avoidance of eye contact in
schizophrenia.

The parameter of the central orientation of a look was especially characteristic
for the patients in Sch I and had an aggressive or warning character.

Experimental manipulations revealed that, in schizophrenia as well as in healthy
controls, gender-specific preferences are exhibited in the choice of manipulation
objects. The women preferred soft and rounded subjects, and men firm and oblong.
The same sexual preference in object manipulation is noted in higher primates
[66, 68].

Among male patients with schizophrenia, FI (finger index) was higher than in
the controls (Table 6.6). This finding testifies to the increased participation of fin-
gers in object manipulation. The high FI parameters, as evolutionary attributes of
the development of the hand, reflected a reduction of the precision necessary for
exact capture and manipulation. Thus, FI was anti-correlated with all psycholin-
guistic factors, meaning that speech impoverishment corresponded to an increase in
manipulation activity.

The spontaneous speech during a manipulation was characterised by reduction
of all parameters, except for VAQ, which was increased in schizophrenia with a
prevalence of productive symptoms (Table 6.7).

Fig. 6.1 Peripheral
orientation of gaze in a
spontaneous manipulation.
The note: Sector of a
direction of a look: A — top,
AD —top right, D —right, ID —
bottom right, / — bottom, 1S —
bottom left, S — left, AS — top
left. Gradation of the scale is
in bits per minute [69]

Schizophrenia (n="70) Norm (n=50)
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Table 6.7 Speech parameters during manipulation

Schizophrenia Control
Index Sex mean SD Mean SD
Speech tempo Men 69.1* 0.9 81.3 1.4
(words/min) Women 72.1* 1.3 82.4 1.5
VAQ Men 2.5% 0.05 1.4 0.04
‘Woman 2.8* 0.04 1.3 0.02
VNQ Men 0.82 0.02 1.2 0.03
Woman 0.6* 0.03 1.4 0.01
CD Men 0.2 0.01 0.5 0.01
‘Woman 0.2 0.01 0.3 0.01
VD Men 3.9* 0.04 7.0 0.03
‘Woman 3.6* 0.02 6.6 0.02

Note: Comparison between schizophrenia and control subjects: * p < 0.05. Indices: VAQ -
Verb-Adjective Quotient; VNQ — Verb-Noun Quotient; CD — Coefficient of dogmatisms; VD —
Vocabulary diversity index.

Sample size: schizophrenia (50 males, 50 females); control subjects (50 males, 50 females).

Table 6.8 The verbal elements of stimulated speech during experimental manipulation

Speech elements Sex Schizophrenia (%) Control (%)
Simple sentences Man 5.7 22.0
Woman 8.5 16.0
Compound sentences Men 4.2 18.0
Woman 2.82 26.0
Incoherent statements Men 2422 -
Woman 20.0* -
Interjections Men 12.8 4.0
Woman 14.2 6.0
Verbal refusal Men 7.1 -
Woman 5.7 -
Silence Men 2.8 6.0
Woman 4.2 2.0

Note: Percentage of linguistic elements relative to total number of respondents in the group.
Sample size: schizophrenia (35 males, 35 females); control subjects (25 males, 25 females).
4Reliability of distinctions relative to controls — p < 0.05 [69].

Among patients with schizophrenia, speech stimulated by manipulative actions
revealed the prevalence of incoherent statements (Table 6.8).

The kinetic-linguistic interrelation data were rated on a three-point scale. In
Fig. 6.2, the mutual distributions of types of manipulations and characteristics of
speech activity in patients with schizophrenia and in the control group are depicted.

The results reveal kinetic-linguistic parallelism between the intensity of manipu-
lation and the complexity of speech activity. In other words, in healthy controls,
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Fig. 6.2 Distribution of types of chains of manipulation and character of speech activity. Note:
X-axis — number of patients, Y-axis — degree of complexity of manipulating or speech activity.
Refusal of manipulations corresponded to numerical value 0, a simple linear chain of manipula-
tion — 1, a complex linear chain — 2, a nonlinear chain — 3. Verbal reactions: silence — 0, incoherent
statements and/or interjections — 1, simple sentences — 2, compound sentences — 3. r — correlation
factor between degree of complexity of manipulations and characteristics of speech activity [69]

increased speech complexity corresponds to increased manipulation intensity.
However, in schizophrenia, a negative correlation between MA and speech is
observed in which the disintegration and regression of speech are accompanied
by increased M A [68, 70]. In particular, incoherent speech statements are com-
bined with impulsive variants of a spontaneous manipulation and complex speech
statements with simple linear manipulative circuits, revealing a high degree of
anticorrelation (r = —0.96).

The phenomenon of manipulative behaviour is associated with systems involving
the centres of speech. Thus, we can estimate the degree of connectivity between
speech motor centres and behavioural control by observing MA structures [14].

In schizophrenia, the most notable attribute is impulsivity of manipulations. The
examination of items has a regressive character and is carried out with the fingers
of both hands, frequently with participation of one palm. This pattern of actions
may be explained by the releasing of a prehensile reflex from descending inhibitory
control, but similar phenomena are observed in organic lesions of the VLPFC and
DLPFC. The tendency to avoid contact by instead looking down is probably are
related to structural connections to the cortical second frontal convolution, which
controls rotation of the eye on a vertical axis.

The study of MA features testifies to the relative independence and autonomy
of the functioning of speech centres and CGP manipulation at schizophrenia, which
involves the limbic system and brain stem.

Many observed features of manipulation in schizophrenia could be explained by
neuroleptic intake, making it impossible to discern whether they are true markers of
schizophrenia. If so, at present there is no explanation for the steady independence
of manipulation in schizophrenia from structural impairments of speech.
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Typology and Dynamics of Complex Forms of Behaviour

The highest hierarchical level of individual human behaviour consists of its com-
plex forms, which are observable in the deployment of series of behaviour patterns.
With observation of such complex forms of individual behaviour as sleep, territo-
rial behaviour, migratory behaviour, domination and hierarchy, comfort behaviour,
aggressive behaviour, ingestive (food and drinking) behaviour, imitative behaviour,
sexual behaviour, parental behaviour, exchange and possession, information seeking
behaviour and game-playing behaviour, typological features can emerge, allowing
the relative specificity of the separate forms of behaviour specific to schizophrenia
to be determined. Nevertheless, unlike individual elements of behaviour, the com-
plex forms of behaviour are poorly investigated not only at schizophrenia, but also
in healthy individuals as they differ considerably depending on ethnicity, age, sex,
social relations and ecological environment.

Ethological observation permits the discussion of a special “behavioural syn-
drome” characteristic of schizophrenia — neophobia, which is reflected in all
complex forms of behaviour and is an “axial” syndrome for negative symptoms in
the Sch II group [77]. Neophobia is indicated by behavioural elements and patterns
signalling avoidance and submission, in particular in posture, facial expression,
eye contact, gesture, avoidance of heterogrooming, decrease in rank, and reduc-
tion of telotaxis. A comprehensive display of neophobia’s attributes does not exist
in healthy individuals, but elements of neophobia are appreciable among mentally
healthy mothers of patients with schizophrenia. Neophobia is likely to be an inte-
grating attribute related to deficiencies in attention, working memory, visual and
verbal motor memory, and executive functioning. However, it is quite probable that
these cognitive impairments are secondary to avoidance of new stimuli. In addition,
it is necessary to take into account that data about cognitive functions are collected
only via neuropsychological testing and thus do not correspond to natural human
social functioning. It is possible to consider neophobic behaviour patterns as energy-
efficient because avoidance of new stimuli and conservatism allow the individual to
adapt better in conditions of chronic stress, though it can be detrimental during acute
stress (Table 6.9).

For patients with schizophrenia, reduced imitative behaviour was characteris-
tic, as determined by synchronous observations of patients and their mothers, other
patients and psychiatrists. No marked ‘“audience effect” is observed in schizophre-
nia; that is, schizophrenia involves an objective parameter of social isolation and the
absence of social induction. To the extent that inductance and imitation are related
to teachability, their reduction may result in cognitive deficiencies [84].

The systems of hierarchy and domination in schizophrenia are characterised
by decreased rank among Sch II individuals, but exacerbation of a psychosis and
the first episode of acute psychosis in Sch I, which can have a ritual character,
increase the patient’s rank [80]. Changes in rank from o to 8 occurred in the
context of increases of negative symptoms, while the opposite sequence from &
to o reflected reversal of social regression. However, fixation of negative symp-
toms in schizophrenia also means fixation of attributes related to low rank. Patients
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Table 6.9 Recognition of complex form (context) of behaviour

Probability
Mentally healthy

No Form of behaviour Sch1 Sch II Control mothers

1 Neophobia 0.12 0.68* - 0.16

Imitating behaviour 0.02 0.02 0.22 0.25
3 Rank and dominance
behaviour

3.1. — o rank 0.35 0.01 0.14 0.15

3.2. — v, d rank 0.25 0.70* 0.08 0.28

4 Aggressive behaviour

4.1. — aggressive-precautionary  0.27 0.16 0.16 0.14

4.2. — aggressive-conflicted 0.19* 0.01 - 0.01

4.3. — aggressive-contact actions  0.01 - - -

5 Comfort behaviour 0.15 0.13 0.19 0.14

6 Eating and drinking 0.17 0.18 0.09 0.11

behaviour

7 Grooming

7.1 Autogrooming 0.13 0.15 0.21 0.22

7.2 Heterogrooming 0.18 0.02** 0.24 ?

8 Research behaviour 0.11 0.09 0.14 0.23

9 Manipulation 0.12 0.18 0.05 0.12
10 Attention behaviour 0.46 0.22%* 0.62 0.64
11 Intentional behaviour 0.18 0.36* 0.11 0.16

Note: Sch I-II group of schizophrenia according to Crow’s criteria [87-89].
*Pp <0.05, **p <0.001.

with schizophrenia residing in psychiatric wards alongside patients with demen-
tia have the lowest rank and continue to support other patients’ rank relations
with the help of a system of exchange. Nevertheless, the level of heterogroom-
ing and social dialogue in this environment is much lower than among healthy
controls.

The system of aggressive behaviour in schizophrenia does not differ from similar
systems among the mentally healthy. However, aggressive-precautionary elements
are frequently stereotyped. As the stereotyped aggressive-precautionary actions
are thought to “buffer” and ritualise aggression, it is possible to assert that, for
schizophrenia as a whole, avoidance of aggressive-conflict and aggressive-contact
actions is characteristic. During comparative ethological observation of female
patients with paranoid schizophrenia interacting with a doctor and with their moth-
ers, the degree of behaviour polymorphism (single, double, triple, and quadruple
complexes) and intensity of behaviour did not differ. The greatest numbers of
aggressive-precautionary elements were observed for facial expression and gesture.
However, during interaction with a doctor, these elements were observed reliably
more often in posture and gesture, and during communication of patients with their
mothers, in facial expression and speech (e.g., severe tone of voice, threats, insults)
(Table 6.10).



148 V.P. Samokhvalov and O.E. Samokhvalova

Table 6.10 Quantity of aggressive-precautionary elements in patients with schizophrenia on
communication channels

Dual Facial

communication expression Posture Gesture Speech Total

Patient-doctor N 539 130 271 1 941
Mean+SD 57,3+12,9 13,845, 1% 28,8+10,1* 0,1£0,0 100,0

Patient-mother N 849 94 235 14 1,192

Mean=+ SD 71,2 £18,6* 7,94£5,7 19,7+£6,3 1,240,3* 100,0

Note: In cells, the sum of aggressive-precautionary elements (see Appendix 2) and average values
in 100 women with paranoid schizophrenia during a first interview with a doctor (10 min) and
contact with their mother (10 min) is designated. Of these patients, 64 were in a condition of
exacerbation of schizophrenia.

*p <0.05 [64].

These features indirectly indicate an early ontogenesis of aggression as a result
of contact with the mother, in which the identification of facial expressions by the
child plays a very important role [17, 19].

The absence of grooming is a poor prognostic attribute related to an increase
of negative symptoms or addition of secondary catatonia in schizophrenia. In our
collateral observation, it was noted that when a doctor touched a patient, espe-
cially on his shoulders, autogrooming was intensified; however, this attribute was
very seldom observed among Sch II patients. Stereotyped grooming in patients with
schizophrenia is performed with the palm and high mobility of the fingers.

Observation of patients revealed that such components of attentional behaviour
as making eye contact with a manipulated object, orientation of the trunk and hands
toward this object, facial expressions of concentration, and gesturing to the side
of an object of attention as elements of search behaviour in schizophrenia are
constructed by other principle. In particular, most looking is concentrated on one
side, and the orientation of the head and speech are aimed toward the other side.
Furthermore, gesture is not in harmony with looking or with orientation of the trunk
and head.

In ingestive behaviour in schizophrenia, the increased consumption of liquids is
characteristic and related to side effects of neuroleptics or lithium. However, the
consumption of liquids is also increased in acute psychosis before administration
of neuroleptics, corresponding to an ethological increased in thirst appreciable in
many kinds of animals during periods of excitation and fear. Such displaced activity
to drinking during stressful times is known as Saugtrinken, “a symptom of water-
pump” [101]. Increased liquid use is accompanied by an increase in the number of
chewing and swallowing movements. Among the prominent negative symptoms of
Sch II is marked choking and reduction of the number of swallowing movements,
which can result in food asphyxia.

Reduced display of eating behaviour, without the dryness of mucous tis-
sue observable in neuroleptic intoxication, involves licking, chewing movements,
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swallowing, touch touching objects to the mouth, and movement of the oral area
without speech. All of these features of behaviour are caused by mechanisms of dis-
placement activity. In schizophrenia with a prevalence of negative symptoms, these
features of behaviour have a stereotyped character.

Some psychopathological impairment in schizophrenia is reflected in food
behaviour in a different way. In hypochondriac delusional syndromes, marked
changes in the rhythm of food consumption, such as delusion of poisoning, selec-
tive preference for particular foods, aspiration to manipulate food and desire to eat
alone, are observed. In apathic depression, an absolute lack of fastidiousness in eat-
ing is observed. Patients report that the taste of their food is lost, so they consume
their meals “as cotton wool”.

The intention movements in comparison with healthy controls are marked in
schizophrenia more often, especially movements with stereotyped activity, for
example, scratching, manipulation and tramping before leaving. These variations
of behaviour indicate activation of alternative and ambivalent programs of the
completed actions in schizophrenia.

The majority of basic human behaviour patterns, despite some quantitative and
qualitative distinctions related to genetics, ecology and culture, are similar in even
the most removed ethnoses [12, 17]. The typology of ethological communication,
patterns and complex forms of behavior in persons with schizophrenia of Slavs,
Turkic (Crimean tatar) ethnic group and natives of the Far North within and without
acute psychosis were similar [71-73, 82].

The study of the dynamics of behavioural contexts in schizophrenia with the
FSM has permitted us to construct a model of the structure of mutual relations of
behavioural forms. For model creation, 50 mentally healthy respondents and 50
patients with schizophrenia with prevalence of negative symptoms (Sch II) were
observed during 30-min interviews. Ethograms consisting of a circuit of supervi-
sion elements were recoded in the contexts of behaviour designated in Figs. 6.3
and 6.4.

Research has shown that the structure and dynamics of behaviour in schizophre-
nia structurally differ from behaviour in healthy controls. The number of “forbid-
den” transitions of behaviour, that is, those taking place when switching of contexts
is impossible, is almost doubled in schizophrenia (N = 10 in controls; N = 17
in schizophrenia), indicating increased rigidity of behaviour and decreased vari-
ety. During interviews with a mentally healthy respondent, any form of behaviour
passes to consolidation of attention and contact (h), while in schizophrenia there
is a displacement of attention to eating behaviour (d) and autogrooming (e). As
attention is associated with frontal mechanisms and grooming and eating behaviour
with the limbic system and brain stem, the model is a quantitative reflection of the
imbalance of evolutionarily new and archaic brain structures, the latter of which
are involved in phyloontogenetically earlier forms of communication. Though the
consolidation of attention in schizophrenia occurs, alternative variants indicating an
absence of frontolimbic balance or relative independence of brain structures of var-
ious phylogenetic depths connected with various CFAP are observed regularly. At
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Norm Schizophrenia

Fig. 6.3 Structure and dynamics of behaviour of the recipient in the FSM model without an
additional stimulus

Norm Schizophrenia

Fig. 6.4 Structure and dynamics of behaviour of the recipient in the FSM model in response to
an additional stimulus. Note: in bubbles — complex forms of behaviour: a — comfortable, b — neo-
phobia, ¢ — aggressive-precautionary signs, d — food, e — autogrooming, f — information seeking
behaviour, g — spontaneous manipulation, h — attention and contact, i — imitating, j — intentional
behaviour. Pointers designate transitions from one form of behaviour to another or behaviour
stereotypification (angular pointers) with probability (p < 0.01) exceeding equiprobable transi-
tions P, which were calculated based on possible stereotypification (one transition) and switching
possibilities on other forms (nine transitions) as P = 1/10 = 0.10

the appearance of new natural stimulus (change of posture, doctor’s gesticulation,
appearance of a new unexpected sound, appearance of a new person in a room),
attention is not affected among mentally healthy individuals; also, the number of
transitions (N = 21) — that is, the plasticity of behaviour — remains at or above
its usual level. Some transitions consolidating information seeking behaviour (f)
and a manipulation (g) were observed. The same dynamics of behaviour remain in
schizophrenia also (N = 13), but the consolidation occurs with behaviour signifying
neophobia (b); with aggressive-precautionary attributes (c), that is, on the system of
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aggression-escape, which is connected to territorial behaviour or hypersensitivity to
stress; or with imitative behaviour (i), which is an original system of social mimicry.
These systems probably function independent of cortical control in schizophrenia.
Interpersonal contact itself is not a sufficient stimulus for the consolidation of atten-
tion in schizophrenia, and any additional stimulus results in avoidance of contact.
Thus, there is a generated and stable regressive functional mechanism inhibiting
cortical control of behaviour. It is completely typologically similar to CFAP, which
arises in early ontogenesis and earlier phylogenetic stages of evolution. Therefore, it
is possible to argue that the brain in schizophrenia is not pathological but is function-
ally constructed by completely different laws, in which previous stages of evolution
of behaviour and brain structures documented by MacLean [15] continue to act as a
special adaptive mechanism intended by evolution for situations of chronic stress.

Comparative Evolutionary Research

Comparison of glossaries for monkeys and humans observed outside of the inter-
view context allowed us to specify some laws that were not apparent during glossary
development in the interview context. During the interviews, tactile communication
was not at all observed due to the social distance between the doctor and patient,
but it was appreciable when observing the patient in the psychiatric ward. In this
sense, the conditions of observation in humans (outside of the interview context)
and monkeys were similar as both were in groups but under conditions of partial
isolation.

The maximal number of observable elements of communication included in the
glossary of patients with schizophrenia was 1.5 times more than in healthy controls
(Table 6.11).

Table 6.11 The sizes of glossaries of communication of primates in evolutionary comparative
studies

Rhesus Hamadryas
Monkey Baboon Chimpanzee
Channel of (Macaca (Papio (Pan Human
communication mulatta) hamadryas)  troglodytes) = Human (Sch) (norm) Total
Facial 24 18 79 100 86 112
expression
Posture 24 12 54 22 8 65
Gesture and 14 7 48 68 53 68
MA
Tactile 7 11 19 36 2 37
Olfactory 2 2 4 6 0 6
Total 71 50 204 232 149 288

Note: the general glossary was made on the basis of observation of 27 species of monkeys, mentally
healthy humans, and patients with schizophrenia during communication in a psychiatric ward.
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In schizophrenia relative to healthy controls, the numbers of elements in glos-
saries of facial expressions, postures and gestures are considerably increased,
tactile communication is more varied, and elements of olfactory communication
are present that are absent in healthy adults but exist in monkeys. In particular,
marked sniffing of hands, fingers, hair, objects, preliminary sniffing of food, and also
such primitive forms of dialogue as nasal-nasal and nasal-anal contact and diffusive
sniffing of others’ bodies were observed.

For facial expression, among patients with schizophrenia, the appearance of
archaic facial expression elements, such as an open mouth as a part of an aggres-
sive context of behaviour, as observed in primates were characteristic. For example,
closed grin, grin with displacement of the jaw, and also infantile facial expression
elements such as sucking of a finger or item, sucking movements made by lips
rolling in proboscis, and movement of the ears and hair were observed. For pos-
tural elements of communication, pendulous walking, stereotyped swinging by the
trunk, jumping, somersaults, and certain postures are characteristic in schizophrenia:
demonstration of aggression (for example, jumping and lunging, raising the head,
display of genitals). The gestural communications of patients with schizophrenia
contain stereotyped movements of the whole hand and palm as well as gestures
related to displacement aggression. For example, the patient may strike an object
with the hand and then shake it. The differentiation of elements of tactile commu-
nication is an important marker of pathological behaviour. Patients may touch an
interaction partner on the lips, body, or hand, eat from the other’s mouths, and also
use tactile elements in an aggressive context, such as by pushing, pinching, or biting
each other.

In patients with schizophrenia, the specificity of nonverbal behaviour is con-
nected, first of all, with the appearance of ritual, stereotyped elements of facial
expressions, gestures and postures: for example, chewing with displacement of the
jaw, rocking of the hands, wiping of the fingers, percussion on the forehead and so
on. There is appreciable miscoordination and differentiation of elements of facial
expression and gestures. For example, the various facial expression variants with
an open mouth are similar to facial expression variants observed in the hamadryas
baboon and rhesus macaque after acute emotional stress (AES), which has been
used as an animal model of schizophrenia [67, 68] as well as in chimpanzees liv-
ing in cages in a zoo. Analogous to the spatial deprivation of monkeys in an AES,
compensatory amplification of facial expression occurs due to movement restric-
tions. It is necessary to note the rather small probability of appearance of composite
complexes of communication, which are characteristic of higher levels of devel-
opment of the communication system in the primate phylogenesis. Association of
two communicative elements (60% of cases) is most common, threefold complexes
less frequent (34%), and quadruple complexes were observed only in 6% of cases,
demonstrating the disorganisation of the communication system in patients with
schizophrenia [68].

As a whole, parallelism in behaviour between the lowest monkeys (macaque,
baboon) in the hours immediately following AES, chimpanzees in conditions of
spatial and object deprivation in a zoo (variant of chronic stress) and in patients with
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Sch II type is apparent. In all clinical cases, the differentiation of facial expression
elements, appearance of stereotypies in facial expression, gestures, manipulations,
postures, inadequate use of communicative elements and disintegration of speech
were typical. These features are similar across schizophrenia and AES in humanoid
monkeys. In particular, the grin with displacement of the jaw in monkeys is identical
to the smile with displacement of the jaw in patients with schizophrenia.

Discussion and Future Directions

Ethological research has shown that for objectification of psychometric diagnos-
tics it is necessary to use a glossary of behaviour that describes the whole system of
nonverbal communication from elements up to complex forms. Its advantages are its
objectivity, correspondence to brain structures and evolutionary validity. According
to our data, the ethological structure of behaviour in schizophrenia differs quali-
tatively from the behaviour of healthy individuals and in other mental disorders.
Especially clearly, ethological specificity of schizophrenia is shown in the form
of negative symptoms in Sch II, in which consist of stable submission, signals of
decreased rank in the hierarchy, neophobia, and stereotyped fixation of behavioural
dynamics. Thus in schizophrenia, as well as in animals subjected to AES, there
is not impoverishment of nonverbal behaviour, but rather an increase in its variety
comprised by regressive, in particular olfactory, elements, as well as the appear-
ance of new elements caused by displaced, ritualised and readdressed behaviours.
These behavioural changes are distinctive and possibly explain associated regressive
changes of speech and cognitive deficiency. This finding supports an earlier report
of displaced activity in alexithymia, in which dissociation between cognitive and
nonverbal levels is revealed [102], as well as a connection between neurocognitive
data and expressivity of nonverbal behaviour as measured by facial expression and
decreased social competence [103].

Recently the interpretation of schizophrenia as a frontostriatal disease has been
argued, in which abnormalities of projections from the ventral tegmental area
to the ventral striatum (nucleus accumbens) as well as connections of amygdala
and substantia nigra to the basal ganglia play significant roles. Dysfunctions of
the fronto-orbital area are realized in disintegration of consciousness, other clini-
cal signs and disintegration of biochemical structures [104, 105]. As a whole, in
schizophrenia there is a reduction in the functioning of interneurons of the ventral
striatum, which terminate in the prefrontal cortex. However, the striatum is associ-
ated with creativity, which is not completely absent but only altered in schizophrenia
[106]. Besides, frontoorbital dysfunction is associated not only with schizophrenia,
but also with immorality and with personality disorders [107]. The dynamics of
frontal-limbic imbalance may be objectified with the help of ethological research,
which testifies that individuals with schizophrenia exhibit a qualitatively different
system of communication, including gesture, facial expression, posture and manip-
ulation activity. Use of the study’s systems of behavioural dynamics, such as FSM,
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will permit the creation of computer models of pathological behaviour similar to
existing computer models of structural networks within the brain [108].

Thus, ethological research shows that systems of behaviour in schizophrenia are
based on a unique organisation of brain processes in which there is relative auton-
omy of brain stem, limbic and cortical processes. Revival of evolutionary ancient
CFAPs results, on one hand, in actualisation of regressive adaptive mechanisms, but
on the other hand in an increase of a diverse assortment of behavioural variations.
This arrangement is an example of a “cost-benefit” tradeoff as described in sociobi-
ology, but it could also mean that most schizophrenia spectrum disorders represent a
special subspecies of Homo sapiens having both advantages and deficiencies in the
evolutionary process. Until we advance in the study of genetics of separate patterns
of behaviour in schizophrenia in association with other biological markers, we are
compelled to consider the brains of patients with schizophrenia as pathological.

The large volume of existing pathophysiological research on schizophrenia can-
not yet answer the question of how candidate endophenotypes are embodied in
the clinical spectrum of schizophrenia, that is, in its phenotypes, because clinical
descriptions are always subjective. The search for biomarkers in systems of natural
behaviour and the description of a complete ethological structure of schizophrenia
will allow this problem to be solved in the future.
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Appendix 1: Research Indices

Methods

Definition

Finger index (FI) [66]

Macey-Burke index [85]

Verb-adjective quotient (VAQ) [89]
Verb-noun quotient (VNQ) [70]
Coefficient of dogmatisms (CD)

[92, 93]

Vocabulary diversity index (VD)
[94]

The ratio of the number of fingers participating in holding

an object to the total number of fingers being used on the
manipulating hand was counted as:
FI = A/N
FI — finger index (in standard units)
A — number of fingers participating in holding of object
N — number of fingers being used on the manipulating
hand

Functional valuation of palm movements on a 70-point
scale that considers general palm proprioception and
stability to cold, pain, force and dexterity carpal capture,
flexibility during radiocarpal [brachiocarpal] articulation,
and performance of a handling activity. Low levels of
palm functioning as a result of neuroorthopaedic defects,
pain, congenital anomalies and appreciable signs of
neuroleptic intoxication correspond to scores of 10-30,
average — scores of 31-50, high — scores of 51-70

The ratio of quantity of verbs to quantity of adjectives in a
text unit

The ratio of quantity of verbs to quantity of nouns in a text
unit

The ratio of the quantity of words such as “should”,
“absolutely, “undoubtedly”, “always” and other
expressions with a high level of dogmatism to the total
quantity of words in a text unit

The ratio of the quantity of nonrepeating words (n) to the
total number of words (N) according to the formula:
VD = n/+/2N
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Appendix 2: Some Ethological Definitions in the Crimean
Neuroethology Project

Dynamic Valuation of Behaviour

No Phenomenon  Definition

1 Stereotypies Steady and aimless repetition of movements with small amplitudes.
Stereotypies of postures (jactation), facial expression, head nodding,
head wobbling, shoulder movements, gesturing, manipulation of a
object, clothes, or parts of the face, grooming (effleurage, rubbing),
manual stereotypies (‘“‘game by fingers”), stereotypies of the feet
(abduction and adduction, tapping the heels, rocking), stereotypies
of writing and drawing, stereotypies of nonverbal components of
speech (tussiculation, mumbling, muttering)

2 Hyperkinesis ~ Suddenly arising involuntary forced movements in various groups of
muscles with considerable amplitude. Facial (grimaces), head,
trunk, hands, feet, or a combination

3 Tics Involuntary and short-term trembling of separate groups of muscles

4 Tremor Fast and rhythmic muscular movements with a frequency of about
10 Hz. Can occur in the head, lips, tongue, trunk, feet, or a
combination

Patterns of Behaviour

N Patterns Definition
1 Proxemics Proxemics is the sum of measures related to interaction distance.
Includes the initial and final distances between dyads interacting
2 Greeting at a The complex includes facial (EBF — smiling — convergence of
distance eyebrows) and gestural components (uplifted hands), as well as

posture components (bowing, nodding the head). The complex
is thought to be meaningfully and unconsciously caused by
biological factors as a number of elements of the complex are
observed among anthropoids also

3 Orientation at The position adopted by the subject in relation to the interlocutor
contact or another source of stimulus. The orientation form is rarely
steady. Orientation movements include taxis and kinesis
3.1 Kinesis — changes of postures dependent only on the intensity of

the stimulus, not its direction. They are observed when the
patient, while answering a question, notices a stranger, a shrill
sound or an unexpected movement. Usually a rapid sequence of
two to three postures is observed: complexes of displacement
behaviour and the subsequent return to a posture of attention.
All postures adopted in this case do not depend on the stimulus’
location
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(continued)

Patterns

Definition

32

321

322

323

324

5.1
52
53
54

10

Reaction of a
shoulder

Eye contact and
reaction of a

pupil

Guttural
tussiculation

“Aha” expression

Attraction to
mirrors

Mumbling

Trophallaxis

Taxis — changes of postures in an effort to increase comfort,
dependent on the kind, intensity and direction of a stimulus

Phobotaxis — avoidance reaction with the tendency to a turn the
trunk away from a new stimulus,

Menotaxis — angular orientation in relation to a stimulus, including
the interlocutor,

Mnemotaxis — orientation in relation to a new stimulus throughout
the latent period,

Telotaxis — orientation following the movement of a stimulus

Uplift of one or both shoulders, representing reduced startle at a
sudden extraneous sound or emotionally significant question,
hunching of the shoulders (a shoulder convulsion)

Features of eye contact. Presence or absence of blinking and
winking, periodic and visually appreciable widening of a pupil
without removal from a light source

— Constant contact

— Very rare (2-3 times during 20 min)

— Pupil reaction depends on external stimulus

— Spontaneous reaction of the pupil

Combination of confused gestures, facial indications of confusion
or helplessness, and nonverbal components of speech such as
mumbling, coughing, or smacking the lips

Behaviour described as the behavioural display of
“Aha-experience” in response to a sudden understanding of
previously unknown circumstances. Includes a gestural
component with different degree of expressiveness, from
throwing up the hands to various variants of gesture-accent; a
facial component (a smile, a half-opened mouth, EBF); a
posture component (turn and/or nod); and specific nonverbal
components of speech: “ah”, “aha”, “well”. “Aha”-expression in
a biological sense is close to a guttural tussiculation

The behaviour was originally described in fishes, who settle down
separately from their group and remain near images in glass or a
mirror [73]. The mirror has a relaxing effect in groups of fishes,
but a stimulating effect for a single fish. Effects of mirror
stimulation and calming have been described in birds and
mammals [74]

The nonverbal component of speech ascending in ontogenesis to
cooing and babbling, sounds preceding the development of
speech. It is known that cooing begins at 2 months of age and
takes place when interacting with objects and having contact
with an adult. In adults, muttering is an indicator of speech
restraint: for example, during concentration, muttering or the
movement of lips simulating speech are sometimes observed

Transfer of food from mouth to mouth. Such transfer is
characteristic of social insects. In humans, it is only observed
during the stage of transition from nursing to solid food, when
the mother transfers her chewed food into the mouth of the
child. This is thought to be the origin of kisses
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Some Complex Forms (Contexts) of Behaviour

N Form of behaviour Definition

1 Neophobia Neophobia — is nonspecific avoidance of contact via
increase proxemic distances. Avoidance is shown by
averting the head, avoiding eye contact, looking to the
side with rare blinking during direct speech contact,
changing of orientation of the body to the side at social
contact (a type of menotaxis), shoulder dropping, and a
submissive posture [63, 64]

Partial neophobia is shown as homoneophobia, which is a
regressive ethological sign — “fear of strangers” typical of
young children. Further, homoneophobia can be seen as a
game: an interested look is directed toward a stranger
when he or she looks away [12]. Neophobia is shown in
stereotypic food preferences and avoiding not only
strangers, but also pets. The territorial neophobia in
schizophrenia is expressed in avoidance of new places to
take walks, premises, and aspiration to territory
restriction. The syndrome is also shown in the avoiding
of new clothes. It generally takes place in a submissive
context in primates

2 Imitating behaviour Imitating behaviour is expressed in the repetition of others’
nonverbal behaviour. For example, it may take the form
of reciprocating when an interaction partner smiles, an
induction of oscitation, or repetition of the interlocutor’s
gesture. The “audience effect”, when any action is more
intensively performed when people nearby perform
similar actions, is another form of imitative behaviour

3 Rank order and Marks of rank, in particular in primates, by the balance of
dominance aggression (domination) — submission (escape). Human
behaviour ranks are similarly (a, B, y, d) established; they are

obviously distinguishable in the conditions of isolation of
a psychiatric hospital on the basis of following signs:
(1) On access to significant stimulus, for example, to
food or the medical personnel; and (2) On a number of
markers of domination

3.1 a, B typical straightened posture, shoulders raised, staring,
other aggressive-precautionary signs, a choice of the best
territory for a sleeping, the maximum use of speech, a
low timbre of the voice, and unusual — in particular,
ritualised — behaviour are characteristic

32 Y, 8 ranks are signified by signs of submission in facial
expression, posture and gesture as a whole,
corresponding to neophobias

4 Aggressive Aggression stages consist of:

behaviour

4.1 — aggressive-precautionary elements (staring, shoulder
raising, hand compression in a fist, furrowed eyebrows,
raising of the open hand, pointed gestures),
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(continued)

Form of behaviour

Definition

7.2

10

11

Comfort behaviour

Eating and drinking
behaviour
Grooming

Research behaviour

Manipulation

Attention behaviour

Intentional
behaviour

— aggressive-conflicted (invective and verbal threats,
threatening and swinging hands, reduction of individual
distance, genital display, attacking with the head),

— aggressive-contact actions (a direct attack)

Complexes of movements directed at increasing comfort.
Includes pandiculation, oscitation, putting clothes in
order, changes of posture

Eating, drinking, deglutition, chewing, licking of lips,
spitting, trophallaxis

Autogrooming: Arranging or pulling the hair,
trichotillomania, scratching and rubbing parts of the
body, the face, or the head, onychophagy, scraping
movements

Heterogrooming: desire to groom an interlocutor, system of
tactile communications, including embraces, snuggling
up, touching the interlocutor. Symbolic grooming
includes verbal encouragements, donations and mutual
exchanges

Examination of the space, contents of pockets, sniffing,
switching attention to a new image or a sound,
transformation of taxes in relation to a new stimulus

Manipulating by hand an object (item), body parts, clothes,
meals (a spontaneous manipulation) and the presented
standard items (a sphere, a circle, a stick, a fabric) (an
experimental manipulation)

Greeting from a distance. Eye contact with an interlocutor,
widening of the eyelids, the game face, fixing of taxes in
relation to an interlocutor. Elements of a facial
expression of concentration on contact. Gestures directed
to an interlocutor. In a broad sense, corresponds to a
friendly context in primates

The initial movements prior to a finishing movement
represent the complexes of preparatory movements that
are not similar to either previous or subsequent
behaviour. In particular, before rising, the person moves
their head and looks round; before asking a question,
movement of the lips is marked. The part of such
movements is considered as the displaced activity

Note: based on dictionaries and guidelines [12, 28, 101, 109].
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Chapter 7
Quality of Life Deficit Is a Core Presentation
of Functional Psychoses

Michael S. Ritsner

Abstract Patients with functional psychoses (FP) exhibit an exceedingly wide
range of symptoms, and a broad spectrum of cognitive and functional impairments.
In addition, it has become increasingly apparent that functional psychoses are, to
variable degrees, accompanied by health-related quality of life (HRQL) impair-
ments. This chapter addresses the question of whether the HRQL impairment or
deficit is a syndrome in FP. The literature, as well as new and previously published
findings from the Shaar Menashe Longitudinal Study of Quality of Life will be
presented. I argue that a HRQL deficit is highly prevalent and fairly marked in FP
patients. The HRQL impairment has been observed before individuals exhibit signs
and psychotic symptoms of schizophrenia and it is relatively stable throughout the
course of the illness. This syndrome appears to be relatively independent of symp-
tomatology and neurocognitive deficits. Finally, the author suggests that impairment
in general and domain-specific quality of life in particular are sufficiently reliable,
stable, and specific enough syndrome to warrant inclusion in the diagnostic cri-
teria for FP. Limitations in the current knowledge in this area are identified, and
suggestions for future research are provided.
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FGAs First generation antipsychotic agents

FP Functional psychoses

GAF Global assessment of functioning scale

HRQL Health-related quality of life

MD Mood disorders (MDD and BPD)

MDD Major depression disorder

PANSS Positive and negative syndromes scale

Q-LES-Q Quality of life enjoyment and life satisfaction questionnaire
QLS Quality of life scale for rating the schizophrenic deficit syndrome
QOL Quality of life

SA Schizoaffective disorder

SGAs Second generation antipsychotics

SZ Schizophrenia

TBDI Talbieh brief distress inventory

Health Related Quality of Life

The concept of quality of life (QOL) has both objective (social functioning and
environment) and subjective (well being, life satisfaction or happiness) compo-
nents. Broadly speaking, the subjective approach centers on issues such as life
satisfaction, contentment with defined needs, happiness, self-realization and growth
[1]. Maslow’s theory [2] uses the concept of human needs (physiological, safety,
belonging, love, self-esteem and the need for self-actualization) as the basis for
development of happiness and true being. Conceptualization, operationalization and
measurement of quality of life have been the subject of many publications (reviewed
in [3]).

The term health-related quality of life (HRQL) refers to the physical, psycho-
logical, and social domains of health. In other words, HRQL includes dimensions
of physical and social functioning: mental health and general health perceptions
including such important concepts as energy, fatigue, pain, and cognitive func-
tioning [4]. The quality of life concept has many definitions that vary in the
degree of emphasis on subjective or objective aspects of quality. Measurement of
HRQL is based on a multidimensional approach, which uses patients’ statements on
satisfaction with major life domains of daily functioning [5-7].

HRQL is multidimensional in the sense that the subjects may simultaneously
evaluate several facets of life to arrive at an overall judgment. Two persons with
the same mental health status may have different levels of HRQL since person-
ality differences and illness related factors influence one’s assessments of health
and satisfaction with life. Perceptions of HRQL are based on a cognitive process,
which involves identifying the relevant domains that contribute to QOL, determin-
ing which domains are relevant to one’s self and integrating the specific domain
evaluations into an overall QOL assessment [8]. Each domain of health has many
components that need to be measured.
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HRQL is a heterogeneous concept, as reflected in the different perceptions of this
construct by psychiatrists and their patients in observer rated and self-report instru-
ments, respectively. Observer-rated and self report HRQL data provide distinct types
of information, and appear to have different indicators for HRQL [7, 9-15]. There
are several limitations in the interpretation of self reported measures of HRQL,
namely, self-report bias, the lack of universally accepted measures, the lack of
reliability and validity data for many of the scales, and difficulty in generalizing
findings from the various instruments. Observer-rated instruments are based mostly
on negative and deficit symptom items. There is a general consensus regarding the
importance of using both self-report and observer-rated measures of HRQL.

HRQL in Functional Psychoses

Most prior studies of factors that affect HRQL of patients with functional psychoses
(FP) that included schizophrenia (SZ), schizoaffective (SA) and mood disorders
(MD) were cross-sectional. These studies showed that dissatisfaction with life qual-
ity of patients is clearly associated with a number of distressing factors, including
expression of depressive and negative symptoms [16-21], side effects of antipsy-
chotic agents [22-24], and high levels of emotional distress [16, 24, 25] (for review
see [17,26-29]). Short-term longitudinal design was used to examine HRQL among
specific groups of patients, for instance, those discharged from hospitals [30-34], or
patients involved in special therapy programs [35, 36], and to identify predictors
[34, 37, 38]. Although findings from these studies show that SZ and SA are asso-
ciated with marked reduction in perceived HRQL compared with healthy subjects
[16, 39, 40], changes in satisfaction of these individuals in specific domains of qual-
ity of life together with disorder-related dimension scores across time have not been
adequately addressed [41]. Indeed, a few studies reported contradictory findings:
some researchers did not find statistically significant improvement in subjective
HRQL of SZ patients 9 months [34], 7 years [42], and 10 years [43] following base-
line assessments, whereas others report positive changes in HRQL domains during
1-3 years of follow up [44, 45]. Findings from these studies have limited applica-
bility because of the short follow—up periods and small sample sizes. They also did
not evaluate medication side effects or psychosocial variables throughout the follow
up period. In order to address these limitations the Sha’ar Menashe Quality of Life
Project was initiated in 1998.

Shaar Menashe Quality of Life Project
Design
This is a large ongoing naturalistic prospective investigation whose aim is to exam-

ine HRQL impairment and related factors among patients with FP. A detailed
description of the study design, data collection, and measures was reported
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elsewhere [16, 17, 46, 47]. In brief, the participants met Diagnostic and Statistical
Manual of Mental Disorders (DSM-IV) criteria for schizophrenia (SZ), schizoaf-
fective (SA), major depression (MDD) or bipolar disorder (BPD); they were age
18-65, inpatients, and able to provide written informed consent for participation
in the study. Patients with comorbid mental retardation, organic brain diseases,
severe physical disorders, drug/alcohol abuse, and those with low comprehen-
sion skills were not enrolled. Overall, the main features of this project are: (i) a
systematic ascertainment of inpatients with FP consecutively admitted to closed,
open, and rehabilitation hospital settings of a university affiliated hospital (Sha’ar
Menashe Mental Health Center); (ii) a wide battery of multidimensional, observer-
rated and self-report instruments for evaluating HRQL, psychopathology, treatment,
cognitive and general functioning, psychological and social-related variables; (iii)
naturalistic follow-up of the same patients for 10 years from the initial assessment.
This longitudinal design allows for a more stringent examination of potentially
causal interactions between independent factors and their influence on HRQL
measures.

Participants

Figure 7.1 presents a flow diagram of the study population. For 1998-2000 years
339 inpatients were assessed in the beginning of the stabilization phase of the ill-
ness: 237 persons with SZ, 70 patients with SA disorder, and 32 patients with mood
disorders (initial sample). The first follow-up evaluation was at the second year
of follow up (199 of 339 patients were examined). At the 10-year follow-up (dur-
ing 2008-2009), 307 patients with SZ/SA disorders from the initial sample were
invited for follow up assessment. Among them 99 persons were not evaluable or
had died (22 could not be evaluated because of severe mental status, 47 were too
physically ill to complete an interview, 30 died), 30 could not be located, and 178
patients were available for the 10-year assessment. Seventy persons did not con-
sent to further participation, thus 108 persons were evaluated (the response rate in
this follow-up assessment was 108/178 or 60.7%). Patients did not receive financial
incentives for their follow-up assessments. Comparisons between the 108 remaining
patients and the total number of dropouts, 70 patients, showed no significant differ-
ences regarding initial background characteristics such as sex, age, civil status, level
of education, and living situation.

Thus, the database of the project included the following samples of patients with
FP and healthy subjects [16, 17, 47].

The initial sample includes data for 339 patients with FP.

The 2-year follow-up sample represented 199 patients with FP.

The 10-year follow-up sample represented 108 patients with SZ/SA.

The community based sample includes data for 133 schizophrenia outpatients
examined during the stabilization phase of the illness.

5. The control sample included 175 hospital staff members excluding physicians.
Inclusion was based on the availability of respondents for the interview.

bl NS
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Fig. 7.1 A flow diagram of the study population in the framework of the Sha’ar Menashe Quality
of Life Project [47]

Instruments

All respondents participated in the initial interview; diagnoses were according to
DSM-IV criteria. The Schedule for Assessment of Mental Disorder (SAMD) [16], a
semi-structured interview, was used for collecting data covering background and
demographic characteristics, family psychiatric history, personal psychiatric his-
tory, details of the present illness and medication, general medical history, and
current laboratory tests. Information from a patient’s relative, close companion, or
file records supplemented the SAMD. The Checklist for Patients not Entered into
Database (SAMD-0) was used to register non-enrolled patients.

Today there is no universal instrument that can be recommended for all stud-
ies. Specific features and psychometric properties of self-report, observer-rated,
and combined (observer and self-report) instruments have been reviewed [7].
Differences between these instruments in terms of the underlying HRQL concepts
and data collection procedures are substantial.

The Quality of Life Enjoyment and Satisfaction Questionnaire (Q-LES-Q) [48],
and the Quality of Life Scale for schizophrenia (QLS) [49] present both self-report
and observer-rated scores of the main quality of life domains, respectively.

The Q-LES-Qo3 is a self-report questionnaire comprised of 93-items grouped
into ten summary scales as follows: Physical Health, Subjective Feelings, Leisure
Time Activities, Social Relationships, and General Activities, Work, Household
Duties, Medication Satisfaction, and School/Course Work, and Life Satisfaction
and Enjoyment. Responses are scored on a 1- to 5-point scale, with higher scores
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indicating better HRQL. We added the general Q-LES-Qjpgex, Which was an average
of the scores of the 60 items of the seven Q-LES-Q domains (Cronbach’s a = 0.95).
Recently [50] a parsimonious subset of items from Q-LES-Qg3 was sought and
evaluated in 339 patients with FP (Q-LES-Qqg). It was found that 18-items pre-
dicted basic Q-LES-Qg3 domains (physical health, subjective feelings, leisure time
activities, social relationships) and general index scores with high accuracy. The
Q-LES-Q;g indicated that the test-retest ratings had high reliability, validity, and
stability. Thus, Q-LES-Qig, a brief, self-administered questionnaire, may aid in
monitoring the quality of life outcomes of schizophrenia, schizoaffective, and mood
disorder patients (Appendix 1).

Quality of life was operationally defined as severely impaired when Q-LES-Q
scores decreased more than two standard deviations below the healthy subjects (con-
trol sample, n = 175): <2.72 for physical health, <3.28 for subjective feelings, <2.68
for leisure-time activities, <2.96 for social relationships, <3.28 for general activities,
and <3.41 for Q-LES-Qjngex scores [51].

The observer-rated Quality of Life Scale includes 21 items rated by the clinician
on a 7-point scale (0—1 severe impairment to 5—6 normal or unimpaired functioning)
and includes four domains: interpersonal relations, instrumental role, intrapsychic
foundations, common objects, and activities [49]. We tested and validated a con-
densed QLSs5, based on QLS,;, which is briefer and thus easier to administer than
the complete rating scale (QLSs5) [52]. The analyses suggest that QLS5 has been
shown to be a valid predictor of the QLS,; total scores. Psychometric properties
(inter-rater, test-retest reliability, and sensitivity to change) for QLS5 were also high
and comparable to QLS;;. In addition, QLS5 does not reflect the presence of psy-
chiatric symptoms as does the QLS. The most reliable items in QLS5 are social
initiatives, adequacy, acquaintances, time utilization, and motivation. Thus, the five-
item condensed Quality of Life Scale for schizophrenia maintains the validity of the
full QLS, and has the advantage of shorter administration time. Utilization of the
revised QLS5 in routine care and clinical trials may potentially facilitate evaluation
of treatment outcomes in SZ.

The overall level of functioning was assessed with the Global Assessment of
Functioning Scale (GAF) [53]. Severity of psychopathology was assessed using 30
items of the Positive and Negative Syndromes Scale (PANSS), which were analyzed
by 5-factor models [54-58].

Neurocognitive functions were assessed using tests from the computerized
Cambridge Automated Neuropsychological Test Battery (CANTAB; for a descrip-
tion of the nature of these tests, the performance measures used and how the test
scores are derived, see (http://www.cantab.com/camcog/default.asp).

For assessment of insight for illness, the Insight and Treatment Attitudes
Questionnaire [59] was employed. Responses are scored on a 3-point scale (0 — no,
1 —questionable, and 2 — good insight). Participants also completed the Insight
Self-report Scale [60] with Cronbach’s o = 0.86.

The presence and severity of adverse effects of medication as well as psycholog-
ical responses to them were measured with the Distress Scale for Adverse Symptoms
(DSAS; Appendix 2) [16, 61]. The DSAS is a 22-item checklist covering mental,
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neurological, somatic, and autonomic dysfunctions caused by current medication.
Adverse symptoms are rated in a face-to-face interview on a 5-point intensity scale
(0-none or questionable symptom to 4-extreme expressions of the symptom). The
patient is then asked “How much discomfort has each of these symptoms caused
you during the previous week?” Responses are scored in the same way, with higher
mean scores indicating greater intensity of associated distress. Three DSAS indices
related to adverse events were computed: Number of Adverse Symptoms (NAS),
Mental Distress Index (MDI, Cronbach’s o = 0.89), Somatic Distress Index (SDI,
Cronbach’s a = 0.81), and the DSAS index that covers both observer-rated and
self-report items of the DSAS. Higher index scores indicate a greater number of
adverse events (NAS) and that higher distress levels are attributed to a given side
effect (MDI, SDI).

Assessment of emotional distress was done using the Talbieh Brief Distress
Inventory (TBDI). Construction, properties of the TBDI, its internal consistency,
and validity are reported in detail elsewhere [62, 63]. The TBDI is a 24-item ques-
tionnaire covering the six psychological symptoms: obsessiveness, hostility, anxiety,
and paranoid ideation (each with 3 items), sensitivity (4 items), and depression (7
items). Responses are scored on a 0 to 4-point scale, with higher scores indicat-
ing greater intensity of distress, and particular symptom severity (Appendix 3). A
general TBDI index, the average of 24 items, is computed (range = 0—4). To ana-
lyze specific psychological symptoms, differential criteria thresholds for each of
the TBDI subscales were established and validated elsewhere [64]. The threshold
magnitudes of the mean scores for the following symptom subscales were obsessive-
ness and hostility (both >1.3), sensitivity (>0.8), anxiety (>1.5), paranoid ideation
(>0.9), and depression (>1.4). Thus, subjects who scored above these thresholds
were considered to have the symptom, and those scoring lower than the threshold
were asymptomatic. For each respondent, we calculated the TBDI mean num-
ber of symptoms independent of modality. The rationale for the symptom count
is the observation that the number of symptoms increases with the intensity of
psychological distress.

The Somatization Scale is derived from the Brief Symptom Inventory (BSI)
[65]. The BSI-somatization scale reflects distress arising from perceptions of
bodily dysfunction. Task-, emotion-, and avoidance-oriented coping styles were
evaluated with the Coping Inventory for Stressful Situations [66]. The Rosenberg
Self-Esteem scale is a well-known 10-item self-report questionnaire for measur-
ing self-esteem and self-regard [67]. The General Self-Efficacy Scale is a 10-item
scale for evaluating a sense of personal competence in stressful situations [68]. The
Multidimensional Scale of Perceived Social Support (MSPSS) [69] was used as a
measure of social support. The Level of Expressed Emotion scale (LEE) was devel-
oped to provide an index of the perceived emotional climate in a person’s influential
relationships [70, 71]. Personality traits were measured with the Tridimensional
Personality Questionnaire [72], a 100-question self-report instrument that discrim-
inates between different major temperament traits using three dimensions: novelty
seeking, harm avoidance, and reward dependence.
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SZ/SA Patients Versus Healthy Subjects

Evidence is accumulating that FP are associated with substantial impairments in
HRQL. Individuals with SZ, SA, MDD and BPD have substantially poorer qual-
ity of life than community comparison cohorts (reviewed in [3, 17, 73, 74]). 339
patients with FP patients from the database of the Shaar Menashe HRQL study
were significantly less satisfied with general and domain-specific HRQL compared
with 175 healthy subjects (MANOVA, F = 13.4, df = 6,501, p < 0.001). SZ/SA
patients are significantly impaired across general and all domain-specific life quali-
ties compared with healthy subjects MANOVA, F = 17.2, df = 14,1056, p < 0.001;
Fig. 7.2) [17]. SA patients were significantly impaired in general and on all domain-
related HRQL compared with healthy subjects (MANOVA, F = 14.1, df = 6,236,
p <0.001). Patients with depressive and mixed types of SA disorders had lower lev-
els of HRQL compared with controls, whereas those with manic type reported high
satisfaction with HRQL, which in part may be symptomatic of the illness. Indeed,
the correlation coefficient of the Manic Rating Scale scores with leisure time activ-
ities was r = 0.51 (p = 0.011), and with social relationships, r = 0.42 (p = 0.042),
while with other HRQL domains r ranged from 0.16 to 0.31 (p > 0.05).

Mean score
70

60 -
50 -
40 -
30 -
20
10 -

O -
Physical Subjective Leisure Time Social General Life Satisfaction  Q-LES-Q
Health Feelings Activities  Relationships Activities (*10) index (*10)

| Healthy controls (n=175)

B Schizophrenia (N=370)

Q-LES-Q domains and global index

Fig. 7.2 Quality of life scores among schizophrenia patients and healthy subjects [17]

Comparison Between Functional Psychoses

For current analysis data for 339 inpatients and 175 healthy subjects were used
(initial sample). A total of 70 patients were diagnosed with SA (28 patients with
depressive type, 24 patients with manic type, and 18 patients with mixed episode),
237 patients with SZ and the remaining 32 patients with mood disorders (MD).
Comparative literature about HRQL in FP is scant. Some cross-sectional studies
failed to find considerable differences in general HRQL between SZ and SA/MD
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disordered patients [16, 17, 46, 75, 76]. Depressed patients reported greater dissat-
isfaction with HRQL than SZ patients [77]. Rudolf and Priebe [78] demonstrated
that depressive women expressed dissatisfaction with 4 out of 8 life domains and
with life in general, and had lower HRQL than women with SZ. Differences
remain statistically significant when controlling for the influence of age and anx-
iety/depression, and therefore, changes in depressive symptoms do not fully explain
HRQL changes. When anxiety (n = 139), depression (n = 349) and SZ (n = 403)
were concurrently investigated, SZ patients recorded better life satisfaction than
patients with major depression and anxiety disorder [79].

Inasmuch as different subtypes of FP may be accompanied by various clinical
and psychosocial factors, it is of interest to establish whether they could also be
distinguished on the basis of HRQL measures. We found that SA patients were
significantly more satisfied than SZ patients in the domains of subjective feelings
(F = 3.1, p < 0.05), and social relationships (F = 5.8, p < 0.05). At the same time,
SA and MD patients had quite similar ratings on all life quality domains (Table 7.1).
Differences between SA and SZ disorder patients regarding social relationships
remained significant when controlling for the confounding effect of various PANSS
factors, emotional distress, side effects, suicide risk, coping styles, self-variables
and illness duration [51].

Course of HRQL Deficits

A 2-Year Follow Up Study

For longitudinal analysis the median cut-off point scores obtained from 175 healthy
subjects were used to split the HRQL domain and index scores into two levels: dis-
satisfaction and satisfaction with HRQL (4.08 = physical health, 4.36 = subjective
feelings, 4.0 = leisure time activities, 4.09 = social relationships, 4.21 = general
activities, and 4.18 = perceived Q-LES-Q index). Over 16 months 62.8% (125 of
199) patients with FP remained dissatisfied, and 10% patients (20 of 199) remained
satisfied with general HRQL. Improvement in HRQL was observed among 16.1%
patients (32/199), while worsening in life quality was reported by 11.1% patients
(22/199). Thus, about 74% of the patients with FP were dissatisfied with their
HRQL. Differences between SZ, SA, and mood disorder patients in the course of
HRQL throughout 16-month period did not reach significant levels (Fig. 7.3)

A 10-Year Follow Up Study

The 10-year follow up sample included 82 (75.9%) men, mean age 48.1 years
(SD =9.3), 63 people (58.3%) were single, 23 (21.3%) were married, and the rest 22
(20.4%) were divorced, separated or widowed. Mean extent of education was 10.6
years (SD = 2.6); 11 (10.2%) lived alone independently, 21 (19.5%) with their own
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80 & Schizophrenia (n=148)
& Schizoaffective disorders (n=33)
70 1 Mood disorders (n=18)

649 635

Chi-Square=12.6, df=6, p=0.049

Percent
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General quality of life (Q-LES-Q index)

Fig. 7.3 Change in satisfaction of patients with general quality of life over 16 months [51]

families, 15 (13.9%) with parents, 21 (19.5%) in a group home, and 40 (37.0%) in a
hostel. 71 patients (65.7%) were unemployed, 26 (24.1%) in sheltered employment,
9 (8.3%) paid or self-employed, and 2 (1.8%) were retired. Mean age of application
for psychiatric care was 22.9 years (SD = 7.6), and mean duration of disorder was
25.1 years (SD = 9.2). None of the participants had exacerbation of their physical
disorders at the follow up assessment (16 persons had endocrine disorders, 13 —
cardiovascular, 15 — pulmonary, 8 — gastrointestinal, 4 — urinary disorders, and 49
patients were physically healthy). During the follow up period all patients were
treated with a variety of antipsychotic medications (FGAs, SGAs, and combination)
and additional medications (benzodiazepines, antidepressants, and mood stabilizers)
as clinically indicated. In particular, 57 patients were treated with first generation
antipsychotic agents (FGAs), 25 — with second generation antipsychotics (SGAs),
and 26 — with a combination of FGAs and SGAs, and additional medications; 46
patients received benzodiazepines, 28 — antidepressants, 45 — mood stabilizers, and
74 — anti-Parkinson agents.

Table 7.2 presents socio-demographic and background characteristics of initial
and follow up samples. The patients were followed up for a mean of 10.3 (SD = 0.6)
years after initial assessment. At the last follow up, 42 patients were reassessed in
the outpatient clinic, 25 — in the hostel, and 41 at discharge from an additional
admission. Among 108 patients in the 10-year follow up sample 62 (57.4%) pre-
sented with paranoid type, 20 were with residual type, 1 with disorganized type,
3 with undifferentiated type of SZ, and 22 with SA disorders. Notably, no signifi-
cant differences were found with respect to patients’ sex, civil status and education,
age at onset, diagnosis, and duration of illness. Thus, our follow-up sample of 108
patients proved to be quite representative of the full sample.
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Table 7.2 Background characteristics of the initial sample and 10-year follow-up sample (at initial
and 10-year follow-up assessments) [47]

A 10-year follow up data

An initial Initial 10-year
sample assessment assessment
(n=307)* (n = 108) (n = 108)
Characteristics N % N % N %
Sex
Male 224 73.0 82 75.9 82 75.9
Female 83 27.0 26 24.1 26 24.1
Civil status
Never married 175 57.0 64 59.2 63 58.3
Married 70 22.8 26 24.1 23 21.3
Divorced, separated, 62 20.2 18 16.7 22 20.4
widowed
Diagnosis (DSM-1V)
Schizophrenia, 12 3.9 5 4.6 1 0.9
disorganized type
(295.1)
Schizophrenia, paranoid 174 56.7 64 59.3 62 57.4
type (295.3)
Schizophreniform 2 0.6 1 0.9 0 0
disorder (295.4)
Schizophrenia, residual 38 12.4 14 13.0 20 18.5
type (295.6)
Schizophrenia, 11 3.6 3 2.8 3 2.8
undifferentiated type
(295.9)
Schizoaffective disorder 70 22.8 21 19.4 22 20.4
(295.7)
Mean SD Mean SD Mean SD
Education (yr.) 10.5 2.8 10.4 2.7 10.6 2.6
Age (yr.) 38.3 10.1 38.5 94 48.1 9.3
Age of onset (yr.) 239 7.9 229 7.6 229 7.6
Duration of illness (yr.) 14.2 9.7 14.5 8.8 25.1 9.2
CGI-S score 4.4 0.9 4.3 0.9 4.1 1.0
PANSS, total score 82.8 20.2 81.8 20.0 779 17.2

2All patients with mood disorders (n = 32) were excluded in this study.

The research question addresses the association between variability in quality of
life domain scores and variability in disorder-related dimension scores throughout
the 10-year follow up period. To answer this question Pearson correlation coeffi-
cients between Q-LES-Q and disorder-related dimensions were computed using: (a)
raw scores obtained at the 10-year follow up assessment (“cross”) (b) changes in
scores across the 10-year period (“changes”), and (c) changes in scores across the



7 Quality of Life Deficit Is a Core Presentation of Functional Psychoses 177

10-year period with partial variables (TBDI, PANSS), that were “partialled out” of
the correlation matrix. From the correlation matrix shown in Table 7.3, we can see
that at follow up assessment Q-LES-Q domains are negatively associated with the
Clinical Global Impression Scale (CGI-S; r ranged from —0.21 to —0.24), PANSS
total scores (r ranged from —0.19 to —0.35), general psychopathology (r ranged
from —0.27 to —0.44) and negative symptoms (r ranged from —0.21 to —0.33), side
effects (r ranged from —0.24 to —0.51), emotional distress index (r ranged from
—0.22 to —0.66), and somatization (r ranged from —0.22 to —0.51). By contrast, there
is a positive relationship to Global Assessment of Functioning Scale (GAF) scores
(r ranged from 0.17 to 0.33), while positive symptoms are not significantly
associated with quality of life domains.

In the patient group, changes in most Q-LES-Q dimensions are negatively associ-
ated with changes in the CGI-S (r ranged from —0.20 to — 0.31), PANSS total scores
(r ranged from —0.21 to —0.24), positive symptoms (r = —0.26; physical health) side
effects (r ranged from —0.23 to —0.33), severity of emotional distress (r ranged from
—0.32 to —0.63), somatization (r ranged from —0.30 to —0.43). Improvement in gen-
eral functioning (GAF) correlates positively with changes in quality of life domains
(r ranged from 0.20 to 0.25) excluding physical health and medicine satisfaction.
By contrast, changes in negative symptom and general psychopathology scores are
not significantly associated with changes in Q-LES-Q measures over time. Age at
examination, age of onset, and illness duration are not significantly associated with
changes in Q-LES-Q domains and index.

Since the correlation between changes in TBDI and PANSS total scores was
r=0.21 (p = 0.032), we tested the concurrent effects of these variables on correla-
tion coefficients by partial correlation analysis. The findings indicate that when the
influence of changes in TBDI scores was “partialled out” of the correlation matrix,
the correlation of Q-LES-Q dimensions with CGI-S scores decreased from signifi-
cant levels in 7 domains to a significant level in one domain; with DSAS and BSI-S
scores — from 7 domains to 3 domains. After adjusting for TBDI scores the cor-
relation of Q-LES-Q domains with GAF and PANSS total ratings did not reach
a significant level. Contrarily, after adjusting for PANSS total ratings the correla-
tion of Q-LES-Q domains with other disorder-related variables remained significant,
excepting GAF scores.

It would be reasonable to assume that symptoms are cardinal factors, and thus,
effective predictors of HRQL. Nevertheless, both sets of correlations show sig-
nificant negative associations of Q-LES-Q domains with emotional distress, side
effects, somatization, illness severity, PANSS total scores, and positive association
with general functioning. These findings are consistent with previous studies link-
ing HRQL outcomes with a number of distressing factors, including expression of
emotional distress [16], and side effects of antipsychotic agents [22, 24, 80]. As
shown in previous studies, there is no consensus regarding associations of HRQL
with positive [81, 82], and general psychopathology ratings [83, 84].

In the present study changes in PANSS negative and general psychopathology
scores are not significantly correlated with changes in Q-LES-Q measures over a
10-year period, a finding supported by previous reports [34, 85]. Furthermore,
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a partial correlation analysis showed that (1) the negative relationship between
changes in TBDI and Q-LES-Q dimensions over time remains significant when
the effect of severity of symptoms (PANSS) was removed from the correlation
matrix, but not vice verse; and (2) the positive relationship between changes in
both GAF and Q-LES-Q dimension scores over time does not remain significant
when the effect of severity of emotional distress (TBDI) or symptoms (PANSS)
was removed from the correlation matrix that may have a moderating/mediating
effect on the influence of general functioning on changes in satisfaction with qual-
ity of life over time. These findings may suggest that factors other than changes in
psychopathological symptoms could influence satisfaction with HRQL during the
course of the illness.

HRQL Models

Despite the increasing importance of quality of life in the mental health field, the
theoretical conceptualization of the construct remains poorly developed. The ratio-
nale for a HRQL assessment in psychiatric research should be outlined in an analytic
model that tests the relationship between predictors and response variables.

A Conceptual Integrative Model

According to the Conceptual Integrative Model, HRQL is the outcome of interac-
tion between three major determinants (symptoms, side effects, and psychosocial
performance) and several modulators such as personality characteristics, premor-
bid adjustment, values and attitudes toward health and illness, resources and their
availability [86]. Testing the validity of this model indicated that the severity of
symptoms was the main predictor of HRQL, explaining 32% of its variance, while
neuroleptic side effects explained 17%. The contribution of psychosocial indicators
and modulators, however, was not significant.

Mediational Model

This model links subjective HRQL with self-related constructs. Zissi and associates
[87] tested this model and concluded that the extended mediational model of HRQL
for individuals with long-term mental health problems appears to have important
implications for the planning and delivery of mental health programs. However, this
model needs further development, testing and validation.

Distress/Protection Vulnerability Model

This model postulates that subjective HRQL is an outcome of the interaction
of an array of distress factors, on the one hand, and protective factors, on the
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other [16, 17]. It suggests that satisfaction with HRQL decreases when distress
factors outweigh protective factors, and vice versa. The data included measures
of satisfaction with general and domain-specific HRQL such as physical health,
subjective feelings, leisure activities, social relationships, general activities, medica-
tion, as well as severity of psychopathology, adverse events, psychological distress,
expressed emotions, personality traits, self-constructs, coping styles, and perceived
social support. In order to validate the Distress/Protection Vulnerability model,
two types of multivariate analyses were conducted using cross-sectional and lon-
gitudinal data. Since 2000, the Distress/Protection Vulnerability model has been
extensively used by our team to compare HRQL impairment among patients with
severe mental disorders [16, 17, 46], to examine the role of side effects [24], to
predict quality of life impairment in chronic schizophrenia from cognitive vari-
ables [88], to test mediating effects of coping styles [89], to search for longitudinal
predictors of general and domain-specific quality of life [90-92], to explore the
association of HRQL impairment with suicidal behavior [93], temperament fac-
tors [94, 95], and sleep quality [96], and to examine the impact of antipsychotic
agents [97, 98].

In addition, findings of other research groups also highlighted the importance
of addressing psychosocial issues and their interrelationships in the structures of
HRQL that have supported this model [99—-103].

Thus, the Distress/Protection Vulnerability model integrated previously defined
HRQL models [87, 104, 105] and postulated that (1) dissatisfaction with HRQL is
a particular syndrome observed in the FP; (2) this syndrome is an outcome of the
interaction of an array of distressing factors, on the one hand, and putative stress
process protective factors, on the other hand; and (3) dissatisfaction with quality
of life increases if distressing factors overweigh protective factors, and vice versa
(Fig. 7.4).

HRQL Impairment Syndrome

A number of empirical findings of HRQL impairments in FP that were obtained
from earlier stages of this project [17, 26, 27, 29, 51, 106, 107] prompted the
following suggestions.

e Subjects who met criteria for vulnerability to FP showed lower total ratings on
the QLS [49] with significantly higher psychological distress scores [108, 109].

e Despite the absence of psychotic symptoms, individuals with prodromal symp-
toms (ultra-high-risk) for SZ experience significant HRQL impairments in a
manner parallel to that observed in patients with established psychotic illness
[110, 111].

e There is an association between poor premorbid adjustment and poor HRQL
levels in SZ [112-114].

e Poor HRQL is associated with long duration of untreated first-episode SZ [112,
115].
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Fig. 7.4 The Distress/Protection Vulnerability model of HRQL impairment in functional psy-
choses (HRQL — health-related quality of life)

e There are significant differences in HRQL levels between patients with SZ, SA,
MDD and BPD [17, 116].

e Taken together, HRQL findings underscore the relatively stable character of
HRQL disturbances with mild fluctuations in the general and domain-specific
quality of life scores throughout the course of FP [17, 34, 4244, 117].

e HRQL of patients with FP is associated with “stress related factors” such as
some personality traits, low self-esteem, and self-efficacy, emotion-oriented cop-
ing style, and emotional or somatic distress rather than with psychopathological
symptoms, and side effects [16, 17, 24, 51].

e Psychopathological symptoms explained a relatively small proportion of the
variance in HRQL scores among people with depression or anxiety disorders
[116].

e Some temperament traits, which are not necessarily part of the deterioration
process of the illness, are significantly associated with HRQL in schizophrenia
[95].

e Logistic regression analysis with stress process-related variables, symptom sever-
ity, demographic and background data of SZ patients at initial examination (1st
model) and at 2-year follow-up examination (2nd model) was applied to search
for predictors of severe HRQL impairment. Table 7.4 presents a summary of
the regression analysis for two groups of patients: those with severe impairment
versus those with mild or no impairment. The 1st model indicates 6 significant
predictors: three negative (emotional distress, somatization, and age), and three
positive (self-esteem, self-efficacy, and social support). The 2nd revealed only
three significant predictors of severe HRQL impairment syndrome (emotional
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Table 7.4 Summary of logistic regression analysis for discrimination between severe and mild
quality of life impairment in schizophrenia patients (follow-up sample, n = 148) [17]

Regression model pe x2 p Last R?P

Initial examination (1st model)

Intercept -3.89 8.3 0.004 0.0351
Emotional distress -0.75 5.8 0.016 0.0247
Somatization -0.81 6.2 0.012 0.0263
Self-esteem 0.13 6.1 0.013 0.0258
Self-efficacy 0.12 16.1 0.001 0.0658
Social support 0.02 4.4 0.035 0.0189
Age at examination -0.04 4.9 0.027 0.0208

Severe HRQL impairment = 117 patients, mild — 120 patients.
Model’s properties: R* = 0.36, df = 6, x> = 130.9, p < 0.001; correctly classified = 79.2%

Follow-up examination (2nd model)

Intercept -3.97 4.6 0.032 0.0310
Emotional distress -1.22 94 0.002 0.0613
Self-esteem 0.16 3.9 0.049 0.0262
Self-efficacy 0.11 7.2 0.007 0.0478

Severe HRQL impairment = 58 patients, mild — 90 patients.
Model’s properties: R* = 0.37, df = 3, x> = 85.7, p < 0.001; correctly classified = 81.8%.

4B is the estimated value of regression coefficient that was calculated using the Newton-Raphson
method to solve the nonlinear, maximum likelihood equations.

Last R? reflects the amount that this variable adds to the overall R? when it is added to the logistic
regression equation.

distress, self-esteem, and self-efficacy). Both models correctly classified about
80% of the patients as being severely impaired versus those with mild or no
impairment. Symptom severity did not reach a significant level in these prediction
models [17].

Thus, according to our hypothesis, the HRQL deficit in FP refers to the vulnerabil-
ity to illness, and, consequently, should be viewed as a definitive expression or a
particular syndrome, such as psychopathology or cognitive impairment. The stress-
vulnerability model postulates the vulnerability to illness as stable, enduring, and
largely attributable to genetic and environmental factors [118—120]. Greater vulner-
ability is associated with higher risk for developing FP, but the actual expression of
this predisposition depends on a host of personal and environmental factors, some
of which are noxious, while others are protective. It is the interaction of vulnerabil-
ity, stressors and protective factors that influences both the onset and the course of
the disorder.

Conclusions and Future Directions

There is growing interest in HRQL impairment among persons with FP that provides
new insights and challenges for understanding and treating severe mental disorders.
In recent years there has been an exponential rise in the study of HRQL of FP
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leading to a torrent of information, sometimes conflicting, regarding various HRQL
associations with the exceedingly heterogeneous FP symptoms. This chapter is
focused on findings from the Shaar Menashe Longitudinal Study of Quality of
Life, the Distress/Protection Vulnerability model and HRQL presentation in FP. The
Distress/Protection Vulnerability model [106] suggests that (Fig. 7.4):

e HRQL impairment is a particular syndrome observed in severe mental disorders.
This syndrome occurs before the first psychotic episode and persists throughout
the course of FP. It involves every aspect of quality of life and has an important
impact on long-term social and occupational outcomes.

e This syndrome is an outcome of the interaction of an array of distressing factors,
on the one hand, and putative stress process protective factors, on the other hand.

e HRQL impairment increases if distressing factors overweigh protective factors,
and vice versa.

e There are primary and secondary factors. Primary or vulnerability related factors
are those usually considered inborn or personal characteristics, while secondary
factors are related to the illness and the environment [91]. Such primary fac-
tors as harm avoidance, high levels of neuroticism, poor coping skills, elevated
emotional distress, emotion-oriented coping, and weak self-constructs [121-123]
might lower the vulnerability threshold, and, consequently, result in severe HRQL
impairment. Secondary factors influence HRQL impairment via primary factors.
Identified factors can potentially be ameliorated thereby enhancing the well being
of FP disordered patients.

Integration of the quality of life and neurobiological investigations may provide
new vistas for the HRQL impairment syndrome in mental disorders and may lead to
improved understanding of FP and more effective treatment decisions. Nonetheless,
many issues warrant further investigation. The primary question is how to integrate
the quality of life and neurobiological investigations in FP? What are the diagnos-
tic implications? Finally, do we offer pharmacological treatment targets for HRQL
impairment? Perhaps it would aid us in the selection of a specific treatment modality
(pharmacological, psycho-social, cognitive remediation etc.) in accordance with the
specific HRQL domains? We leave these various reflections unanswered for now as
we await future study and deliberation.
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Appendix 1: Quality of Life Enjoyment and Satisfaction
Questionnaire — Abbreviated Version (Q-LES-Q-18)
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This questionnaire is designed to help assess the degree of enjoyment and satisfac-

tion experienced during the past week [50].

Not at Oftenor  Frequently
all or mostof  or all the
Never Rarely Sometimes the time  time
During the past week how much of the time have you. . .
(1)  Felt at least in very good 1 2 3 4 5
physical health
(2)  Been free of worry about your 1 2 3 4 5
physical health
(3)  Felt good physically 1 2 3 4 5
(4)  Felt full of pep and vitality 1 2 3 4 5
(5) Felt satisfied with your life 1 2 3 4 5
(6) Felt happy or cheerful 1 2 3 4 5
(7) Felt able to communicate with 1 2 3 4 5
others
(8) Felt able to travel about to get 1 2 3 4 5
things done when needed
(walk, use car, bus, train, or
whatever is available as
needed)?
) Felt able to take care of 1 2 3 4 5
yourself?
The following questions refer to leisure time-activities such as watching T.V., reading the
paper or magazines, tending house plants or gardening, hobbies, going to museums or the
movies, or to sports events, etc.?
(10) How often did you enjoy the 1 2 3 4 5
leisure activities?
(11)  How often did you concentrate 1 2 3 4 5
on the leisure activities and
pay attention to them?
(12) If a problem arose in your 1 2 3 4 5
leisure activities, how often
did you solve it or deal with
it without undue stress?
During the past week how often have you. . .
(13) Looked forward to getting 1 2 3 4 5
together with friends or
relatives?
(14)  Enjoyed talking with 1 2 3 4 5
co-workers or neighbors?
(15)  Felt affection toward one or 1 2 3 4 5
more people?
(16)  Joked or laughed with other 1 2 3 4 5

people?
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(continued)
Not at Often or  Frequently
all or most of or all the

Never Rarely Sometimes the time  time

(17)  Felt you met the needs of 1 2 3 4 5
friends or relatives?

Taking everything into consideration, during the past week how satisfied have you been

with your. . .
(18) Medication? (If not taking any, 1 2 3 4 5
check here and leave

item blank)

Appendix 2: Distress Scale for Adverse Symptoms (DSAS)

The scale consists of 22 drug induced adverse symptoms, each to be rated on 5-point
scale of intensity. For each symptom, please mark the rating that best describes
the patient’s current status, and ask how much discomfort (subjective distress) that
symptom has caused the patient during the past week including today. Use following
scale: 0 — absent or questionable; 1 — mild; 2 — moderate; 3 — marked; 4 — severe
[16, 24, 61].

Subjective
Symptom Symptom intensity distress
1 Headache 01234 01234
2 Fatigue 01234 01234
3 Nervousness 01234 01234
4 Dizziness 01234 01234
5 Sleep disturbances 01234 01234
6 Somnolence 01234 01234
7 Tremor 01234 01234
8 Akathisia 01234 01234
9 Ataxia 01234 01234
10 Dyskinetic movements 01234 01234
11 Hypokinesia/Bradykinesia 01234 01234
12 Hypersalivation/ Dry mouth 01234 01234
13 Nausea/ Vomiting 01234 01234
14 Appetite disturbances 01234 01234
15 Gastric discomfort 01234 01234
16 Constipation/Diarrhea 01234 01234
17 Weight loss/ Weight gain 01234 01234
18 Tachycardia 01234 01234

19 Hypotension/ Hypertension 01234 01234
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(continued)
Subjective
Symptom Symptom intensity distress
20 Polyuria/Disuria 01234 01234
21 Skin sensitivity/ Dry skin 01234 01234
22 Sexual dysfunction 01234 01234

Scoring:
Three DSAS indices related to adverse events were computed:

Severity of Adverse Symptoms = AVERAGE (1:22) from “symptom intensity”

Mental Distress Index = AVERAGE (1:11) from “subjective distress”
Somatic Distress Index = AVERAGE (12:22) from “subjective distress”
Global Distress Index = AVERAGE (1:22) from “subjective distress”

Higher index scores indicate a greater severity of adverse events and higher distress

levels are attributed to a given side effect.

Appendix 3: Talbieh Brief Distress Inventory (TBDI)
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Below is a list of problems and complaints that people sometimes have. Read each
one carefully, and select one of the numbered descriptors that best describe HOW
MUCH DISCOMFORT THAT PROBLEM HAS CAUSED YOU DURING THE
PAST MONTH INCLUDING TODAY. Place that number on the line to the right of
the problem. Please do not skip any items, and print your number clearly [62—64].

How much were you distressed by:

1. Trouble remembering things

0 — Not at all; 1 — A little bit; 2 — Moderately; 3 — Quite a bit; 4 — Extremely
2. Feeling easily annoyed or irritated

0 — Not at all; 1 — A little bit; 2 — Moderately; 3 — Quite a bit; 4 — Extremely
3. Pains in heart or chest

0 — Not at all; 1 — A little bit; 2 — Moderately; 3 — Quite a bit; 4 — Extremely
4. Feeling that most people can not be trusted

0 — Not at all; 1 — A little bit; 2 — Moderately; 3 — Quite a bit; 4 — Extremely
5. Temper outbursts that you could not control

0 — Not at all; 1 — A little bit; 2 — Moderately; 3 — Quite a bit; 4 — Extremely
6. Feeling lonely even when you are with people

0 — Not at all; 1 — A little bit; 2 — Moderately; 3 — Quite a bit; 4 — Extremely
7. Your feelings being easily hurt

0 — Not at all; 1 — A little bit; 2 — Moderately; 3 — Quite a bit; 4 — Extremely
8. Feeling that people are unfriendly or dislike you

0 — Not at all; 1 — A little bit; 2 — Moderately; 3 — Quite a bit; 4 — Extremely
9. Difficulty making decisions

0 — Not at all; 1 — A little bit; 2 — Moderately; 3 — Quite a bit; 4 — Extremely

10. Getting into frequent arguments
0 — Not at all; 1 — A little bit; 2 — Moderately; 3 — Quite a bit; 4 — Extremely
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(continued)

11. Others not giving you proper credit for your achievements

0 —Not at all; 1 — A little bit; 2 — Moderately; 3 — Quite a bit; 4 — Extremely
12. Feelings of worthlessness

0 —Not at all; 1 — A little bit; 2 — Moderately; 3 — Quite a bit; 4 — Extremely
13. Feelings of guilt

0 — Not at all; 1 — A little bit; 2 — Moderately; 3 — Quite a bit; 4 — Extremely

During the past month, how often have you. . .

14. Had attacks of sudden fear or panic?

0 —never; 1 — almost never; 2 — sometimes; 3 — fairly often; 4 — very often
15. Been bothered by feeling of sadness or depression — feeling blue?

0 —never; 1 — almost never; 2 — sometimes; 3 — fairly often; 4 — very often
16. Been bothered by nervousness, being fidgety or tense?

0 —never; 1 — almost never; 2 — sometimes; 3 — fairly often; 4 — very often
17. Felt useless?

0 —never; 1 — almost never; 2 — sometimes; 3 — fairly often; 4 — very often
18. Felt anxious?

0 —never; 1 — almost never; 2 — sometimes; 3 — fairly often; 4 — very often
19. Felt that nothing turns out for you the way you want it to, would you say. . .

0 —never; 1 — almost never; 2 — sometimes; 3 — fairly often; 4 — very often
20. Felt completely hopeless about everything, would you say. ..

0 —never; 1 — almost never; 2 — sometimes; 3 — fairly often; 4 — very often
21. Felt completely helpless?

0 —never; 1 — almost never; 2 — sometimes; 3 — fairly often; 4 — very often
22. Had times when you couldn’t help wondering if anything was worthwhile any more?

0 —never; 1 — almost never; 2 — sometimes; 3 — fairly often; 4 — very often
23. Had trouble concentrating or keeping your mind on what you were doing?

0 —never; 1 — almost never; 2 — sometimes; 3 — fairly often; 4 — very often
24. In general, how satisfied have you been with yourself during the last month?

0 — very satisfied; 1 — somewhat satisfied; 3 — somewhat dissatisfied; 4 — very dissatisfied

Scoring (average):
Obsessiveness 1,9,23

Hostility 2,5,10

Sensitiveness 7,8,12,13
Depression 15,17,19,20,21,22,24
Anxiety 14,16,18

Paranoid Ideation 4,6,11
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Chapter 8
Early Onset Schizophrenia

Vishal Madaan, Yael Dvir, Durga Prasad Bestha, and Daniel R. Wilson

Abstract Early onset schizophrenia (EOS) describes onset of the first episode of
psychosis before age 18 years. Such an earlier onset of symptoms is often associated
with a severe and chronic course of the illness, a poorer prognosis and a poten-
tially significant negative impact on recovery and rehabilitation. A recent emphasis
on early intervention by utilizing the advances in neurobiological and psychoso-
cial domains along with psychopharmacological effectiveness research in managing
this chronic psychotic disorder is paving the way for a more rigorous study of
this chronic disabling disorder. This chapter reviews recent literature on diagnos-
tic assessment and management of schizophrenia when it strikes during formative
years, and provides future directions for further research in the area.
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FDA Food and Drug Administration

FEP First episode of psychosis

ICD-10 International statistical classification of diseases and related health
problems 10th revision

MRI Magnetic resonance imaging

NIMH National Institute of Mental Health

PANNS Positive and negative syndrome scale

PRS Psychosis risk syndrome

TSH Thyroid stimulating hormone

UHR Ultra high risk

VEOS Very early onset schizophrenia

Introduction

Schizophrenia is a chronic, heterogeneous disorder that constitutes a significant
challenge not only for patients but also for family members, friends, and mental
health professionals involved in the care of persons who suffer from this devastating
illness. According to the DSM-IV TR [1], the usual age of onset of schizophrenia
is from late teens to mid-30s. However, in a majority of cases, psychotic symp-
toms come to the forefront during adolescence or young adulthood (ages 15-24). In
fact, several studies have reported nearly one-third of patients with schizophrenia
have their first episode of psychosis (FEP) before age 19 [2, 3]. The term “early
onset schizophrenia” (EOS) is used to identify patients who develop FEP before
the age of 18. The term “very early onset Schizophrenia” (VEOS) and “childhood
onset schizophrenia” (COS) are used interchangeably to identify patients in whom
the illness manifests before the age of 13. While VEOS is a rare phenomenon, with
prevalence of about 1 in 10,000, EOS is more common with an estimated prevalence
of 0.5% [4].

VEOS/COS is thought to be a more severe phenotype of schizophrenia with
poor premorbid functioning, numerous developmental abnormalities, and stronger
epigenetic, biological vulnerabilities to develop illness as compared to adult onset
schizophrenia (AOS) [5, 6]. Since the age of onset of schizophrenia is earlier in
males than females by about 5 years, there is often an over-representation of males
in VEOS/EOS; however, this ratio evens out in epidemiological studies that analyze
the sex ratio in adult patients with schizophrenia. Research indicates that while EOS
may have a better prognosis than VEOS, both have poorer outcomes when com-
pared to AOS [7]. While schizophrenia continues to be understood as an inevitably
progressive, chronic, and debilitating illness, evidence from recent research rein-
forces the importance of early identification and treatment of psychosis. Such early
identification may not only shorten the psychotic episodes but may also alter the
natural untreated course of the illness and thus improve prognosis [8]. This impe-
tus towards early diagnosis and treatment of schizophrenia further underscores the
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importance of a more sophisticated understanding of EOS. Furthermore, this also
highlights several challenges in the assessment and treatment process of EOS that
are discussed in the following sections.

Symptoms and Diagnosis

DSM-IV TR and ICD-10[9] do not differentiate between AOS and EOS or VEOS.
Hence, essentially the same diagnostic criteria are applied during the evaluation of
a child/adolescent or an adult with psychotic symptoms to confirm or refute these
varied diagnoses of schizophrenia. Though it appears the broad subcategories of
positive and negative symptoms as well as a decline in functioning hold true across
the continuum, there are several subtle yet important differences in the symptom
profiles of EOS/VEOS compared to AOS. These are largely dependent on the devel-
opmental stage of the patient. EOS can either have an acute or insidious onset while
VEOS is usually characterized by gradual onset [10, 11]. Patients with an insid-
ious onset usually have a variety of non-specific symptoms often recognized in
retrospect only late in the course of illness, especially with progression to a florid
psychotic stage that is a significant deviation from normal functioning. These non-
specific elements, often referred to as “prodromal phase symptoms” may include
social withdrawal or isolation, irritability, bizarre idiosyncratic behaviors, decline
in academic performance and/or personal hygiene, affective or anxiety symptoms,
and changes in personality [12, 13]. In most cases, attenuated psychotic symptoms
such as perceptual abnormalities, suspiciousness, ideas of reference, and changes
in experiences of self, others or the world occur late in prodromal phase before the
onset of florid psychotic symptoms [14]. In fact, the task force on DSM-V is debat-
ing the inclusion of an “attenuated psychotic symptoms syndrome (APRS)” [15] as
these might promote earlier recognition of symptoms, referral to appropriate treat-
ment agencies, and possibly reduced burden of disease. A variety of similar concepts
exist in the literature, including the “at-risk mental state (ARMS)”, “psychosis risk
syndrome (PRS)”, “ultra high risk (UHR)” [16] and “clinical high risk (CHR)”;
all of which aim at identification of subjects who experience sub-threshold psy-
chotic symptoms or brief psychotic symptoms (lasting < 1 week) associated with a
decline in functioning. These patients often have strong family history of psychosis
and hence are at a high risk of developing psychotic illness. Early and success-
ful detection along with intervention for such prodromal phase patients potentially
might increase the likelihood of preventing or delaying onset of psychotic symp-
toms. More importantly, such early detection may prevent a progressive decline in
functioning that is associated with untreated course of illness. High degrees of clini-
cal suspicion with early detection may also result in better prognosis [17]. However,
even though the concept of Psychosis risk syndrome and the goal to delay, prevent
FEP is very likeable, Yung et al state that several factors such as reliability, validity
and cost-benefit analysis of this new proposed syndrome have to be properly studied
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before adding this to the DSM-V [18]. Similarly, Correll [19] adds that while studies
looking at PRS have yielded crucial information at research level, currently, there is
not enough evidence to include this into clinical practice.

Among the actual psychotic symptoms seen in EOS, auditory hallucinations are
the most common perceptual abnormality which often begins as elementary sounds.
Delusions are vague and not systematized or complex such as those seen in AOS
[20]. Disorganized speech and behavior is also commonly seen in patients with
EOS. It has also been reported that children with VEOS may have more visual hallu-
cinations compared to adults with schizophrenia. However, the presence of negative
symptoms and cognitive deficits at an early stage along with numerous premorbid
difficulties such as anxiety or affective symptoms, history of substance abuse, and
abnormal personality traits (such as schizotypal), often characterize EOS and VEOS
[21, 22]. Furthermore, some of the non-specific prodromal symptoms in children
with VEOS may overlap with autism spectrum disorders; in fact, many of these chil-
dren are initially misdiagnosed as having pervasive developmental disorders. These
details are discussed at length in another chapter in the book. Neurocognitive studies
indicate that in adolescents with schizophrenia compared to control subjects, there
is a large to moderate effect size impairment in IQ, attention, memory and executive
function [23].

Etiology and Pathophysiology

Schizophrenia is considered a heterogeneous group of disorders caused by a com-
plex interaction of multiple genes, epigenetic, and environmental factors [24] that
lead to variable presentations, courses and responses to available treatment options.
Several studies of EOS compared to AOS have attempted to identify etiological
factors of particular significance to each, but the difficulty of enrolling subjects
from this patient population at an earlier stage of the illness has constrained sample
sizes in most studies. However as a consequence of these efforts, several interesting
pathophysiological changes and genetic abnormalities have been identified. A num-
ber of maternal factors have been hypothesized to be critical factors in the future
development of schizophrenia, notably hypoxia, malnutrition, infection, stress, and
other effects on fetal development. However, not only are maternal factors not
apparent in all patients with schizophrenia; furthermore, perinatal factors have not
been shown to be as significant in EOS compared to AOS. Neuroimaging studies
have shown that schizophrenia is associated with regional gray matter brain volume
reductions irrespective of age of onset. In fact, multiple regional brain volumetric
reductions have been described in schizophrenia at first diagnosis regardless of age,
especially in temporal lobe [24]. These volumetric reductions in gray matter are
hypothesized to be due to disruption of specific neurodevelopmental processes dur-
ing adolescence. Shaw et al [25] note childhood onset schizophrenia is associated
with a marked increase in rate of loss of cerebral gray matter during adolescence.
Another interesting factor noted in patients with childhood onset schizophrenia was



8 Early Onset Schizophrenia 199

the “the almost complete silencing of white matter growth” during adolescence.
Addington and Rapoport [26] reviewed the role of genetics in COS and inferred
that it is difficult to be certain that EOS is due to more penetrant genetic varia-
tions. They did identify a higher occurrence of a variety of copy number variations
(CNVs) in EOS when compared to AOS. These included 16pl11.2 duplication,
MYTIL duplication, NRXN1 deletion as well as genetic abnormalities such as
45 X atypical/mosaic, 22ql1 deletion, and 47 XXX. Gothelf et al [27] looked at
22q11 (Velocardiofacial syndrome) and reported COMT genotype, low 1Q, anxiety
or depressive symptoms and sub-threshold psychotic symptoms predicted a higher
rate of emergence of psychotic illness in this patient population. Bennett exam-
ined synapse formation and regression in schizophrenia and found synapse loss in
dorsolateral prefrontal cortex (DLPFC) is about 60% in patients with schizophre-
nia whereas it is about 30% in normal adolescents. The exact mechanism is not yet
known but the “Disrupted in schizophrenia 1 (DISC 1) gene that encodes a scaffold
protein, and Neuregulin 1 that is involved in expression and function of neurotrans-
mitter receptors including glutamate, are involved in processes of synapse formation
[28]. Walsh et al noted in patients with both AOS and EOS schizophrenia that
microdeletions and microduplications (CNV) affect multiple genes involved in for-
mation of neural pathways. Such microdeletion and microduplication effects could
induce abnormalities in synapse formation, neural migration, and glutamate recep-
tor signaling [29]. A link between cannabis use and psychosis has been researched
over at least the last 15 years. In their extensive review, Moore et al [30] reported
that it is difficult to provide a direct cause-effect relationship between cannabis and
psychosis; nevertheless, report there is sufficient evidence that continued cannabis
use — in combination with other risk factors — increases risk of psychotic illness and
they caution adolescents and young adults against such substance misuse.

Assessment

Any child or adolescent initially presenting with psychotic symptoms should have
a comprehensive evaluation to promote correct diagnosis. A detailed history should
include information as to onset, course of symptoms, history of prodromal phase
symptoms, premorbid abnormalities as well as personal and family history of neu-
rological or psychiatric illness, especially first degree relatives with schizophrenia or
affective disorders, especially bipolar disorder or major depressive disorder with or
without psychotic features. The presence of substance induced psychotic symptoms
is important in the differential diagnosis and thus, thorough exploration of any illicit
substance or herbal use and a urine drug screen are indicated. A review of symptoms,
with attention to symptoms suggestive of infection, seizure, neurological, metabolic
and endocrine conditions, should be conducted. When evaluating a patient with FEP,
it is advisable to obtain a brain MRI and electroencephalogram (EEG) in addition to
blood tests such as complete blood count, complete metabolic profile and serum
TSH. Clinicians should also consider pervasive developmental disorder, bipolar
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disorder, major depressive disorder with psychotic features, post-traumatic stress
disorder, and other anxiety disorders. In many instances, a provisional diagnosis of
psychotic disorder not otherwise specified (Psychosis NOS) is used before collat-
ing history from collateral resources and while waiting for results of investigations
needed for conclusive diagnosis.

Treatment

Treatment of EOS is best accomplished by using a multimodal approach. Once the
diagnosis of either AOS or EOS is established, treatment with antipsychotic medica-
tion remains the cornerstone. Currently, atypical antipsychotics are first line agents
for EOS. For use in adolescents with schizophrenia, the FDA approved risperidone
[31] and aripiprazole [32] in 2007, then olanzapine [33] and quetiapine [34] in
December 2009. As to the efficacy of atypical antipsychotics in EOS, there are only
several short-term and a very few extended studies [4, 35].

The FDA approval of risperidone for schizophrenia in adolescents is based
on two short term (6 and 8 week duration) randomized, double-blind, placebo-
controlled studies using doses between 0.15 and 6 mg/day [36, 37]. In both studies,
individuals in the risperidone group had a statistically significant decrease in the
primary outcome measure — the Positive and Negative Syndrome Scale (PANNS).
Adverse effects of risperidone at lower doses (< 3 mg/day) included dizziness,
somnolence, and agitation. In the higher dose group (3-mg/day), there was an
increased incidence of extrapyramidal side effects (EPSE), weight gain, and pro-
lactin elevation (for further details, the reader is referred to other available resources
[38]). Another pivotal multicentric, randomized, double-blind, placebo-controlled
study [39] looking at the efficacy and tolerability of aripiprazole (either 10 mg or
30 mg/day) in adolescents with schizophrenia, found both doses were well toler-
ated and achieved statistical significance in reducing PANNS scores when compared
to placebo. The most common adverse effects included extrapyramidal symptoms,
somnolence, and tremor. There were no significant changes in glucose or lipid pro-
files; of note, there was a decrease in prolactin levels from baseline seen with both
the doses. The FDA approval of olanzapine was based on a 6-week randomized,
double-blind, placebo-controlled trial in which olanzapine was found to be statis-
tically significant and superior to placebo in the primary outcome measure, Brief
Psychiatric Rating Scale (BPRS) and also in secondary outcome measures, includ-
ing PANNS and clinical global impression (CGI) scales [40]. However, adolescents
taking olanzapine were more likely than adults to experience weight gain, hyper-
lipidemia, somnolence, and changes in the levels of hepatic enzymes. The efficacy
of quetiapine in treatment of schizophrenia in adolescents (13—17 years of age)
was demonstrated in a 6-week, double-blind, placebo-controlled trial [41]. In this
study, subjects were randomized to three groups and received either quetiapine
400 or 800 mg (initiated at 50 mg and titrated to target dose) or placebo. It was
found that quetiapine was superior to placebo in reduction of PANSS total score
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at dosages of both 400 and 800 mg/day. Safety and tolerability of quetiapine in
adolescents was assessed in placebo-controlled trials in schizophrenia and bipolar
mania. Interestingly, changes in blood pressure, >20 mm Hg systolic in 40.6% and
>10 mm Hg diastolic in 40.6% of subjects treated with quetiapine were noted [35].
There was one reported case of hypertensive crisis in the open label continuation
phase of the studies.

In a recent review of EOS, Mattai et al [42] note a higher risk of EPSE, akathisia,
prolactin elevation, sedation, and metabolic effects due to atypical antipsychotic
therapy in adolescents than adults. In the landmark Second-Generation Antipsy-
chotic Treatment Indications, Effectiveness and Tolerability in Youth (SATIETY)
cohort study, Correll et al [43] found that increased weight gain occurred with all the
four atypical antipsychotics (risperidone, olanzapine, aripiprazole and quetiapine)
approved for use in adolescents. Variable but significant changes in lipid profile also
occurred with the above agents. Correll [44] commented on the importance of the
findings of a 10 year retrospective cohort study of children and adolescents exposed
to antipsychotics conducted by McIntyre and Jerrell and highlighted an increased
risk of metabolic and cardiovascular adverse events. This was especially so when
multiple antipsychotics were prescribed or when mood stabilizers and antidepres-
sants were co-prescribed with antipsychotics. Hence, careful risk—benefit evaluation
should be conducted before prescribing any antipsychotic. In addition, routine mon-
itoring and active management of cardio-metabolic adverse effects should be a
routine part of a clinic visits. Recently, a retrospective study using U.S. Medicaid
claims data for atypical antipsychotics prescribed in patients aged 6—17 years, across
three states, found children did not get recommended screening for metabolic syn-
drome [45]. In a review of childhood-onset schizophrenia, Madaan et al [4] note
that, while studies report efficacy of typical agents such as haloperidol, loxapine,
thiothixene and thioridazine, high incidence of side effects such as EPSE, elevated
prolactin, sedation, akathisia, dystonias, and tardive dyskinesia appear to almost
preclude use of these agents as a first line among children and adolescents.

However, the recently completed NIMH-funded Treatment of Early Onset
Schizophrenia Spectrum Disorders Study (TEOSS), two atypical agents, olanzap-
ine and risperidone were compared to one typical agent, molindone. Results of this
study raise questions regarding the tolerability, safety, and efficacy of atypical agents
in children and adolescents [46, 47]. After an 8 week initial “acute trial” [46], sub-
jects continued in “maintenance trial” for up to another 44 weeks [47]. Risperidone
and olanzapine did not demonstrate superior efficacy over molindone for early-onset
schizophrenia while olanzapine resulted in more weight gain, increased lipids, and
insulin levels than comparator medications. When compared to baseline, risperi-
done was also associated with elevated prolactin levels and akathisia. Only 12% of
subjects completed the trial on their originally randomized treatment. Furthermore,
molindone was associated with an increase in total cholesterol, LDL cholesterol,
insulin, alanine aminotransferase, and aspartate aminotransferase. These researchers
concluded that there is a need for improved treatments for early-onset schizophrenia
spectrum disorders.
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Although clozapine is often considered a treatment of last resort, it has been
efficacious in treating early onset schizophrenia [48]. Because of clinicians’ con-
cern regarding clozapine’s serious adverse effects including agranulocytosis, and a
reluctance on the part of patients and families for frequent blood testing, Kumra et al
believe that clozapine therapy remains underutilized [49]. Despite some research
indicating the probability of developing agranulocytosis in this pediatric sample
being similar to adult population [50], more information is required in this area
of research.

In addition to the use of medications, psychoeducation is another essential treat-
ment component. Psychoeducation of patients and family members is best tailored
to needs on a case by case basis but concerns a variety of important topics includ-
ing symptom identification and reduction, relapse prevention, role of psychosocial
factors, and importance of medication adherence. The use of social skills training
along with academic and vocational rehabilitation go a long way in re-integrating
recovering patients in day to day living in community setting. In a 2 year follow up
of EOS patients, Eack et al [51] applied cognitive enhancement therapy (CET) and
noted early application of these techniques maybe an effective approach to reme-
diate cognitive deficits in early schizophrenia. Furthermore, CET may help reduce
disability in this population.

Conclusion and Future Directions

Schizophrenia is a complex, heterogeneous group of neuropsychiatric disorders
and VEOS/EOS represents a particularly severe phenotype characterized by pre-
dominance of cognitive deficits and negative symptoms emerging at an earlier
stage, in addition to the more dramatic positive symptoms that typically bring
this patient population into contact with treatment services. Comprehensive assess-
ment to rule out other medical and psychiatric disorders constitutes an important
first step in management. Using psycho-educational approaches, an effort should
be made to engage the patient and his social supportive network in treatment
as this is a critical factor to sustain long term treatment. At present, atypical
antipsychotic agents form the cornerstone for treating positive symptoms of early
onset schizophrenia, even though their long term use has inherent risk of both
metabolic syndrome and extrapyramidal adverse effects. Significant unmet needs
persist for demonstrably safe and effective treatments for negative symptoms and
cognitive deficits in youth (and, indeed, adults). In a descriptive review, Townsend
and Findling [52] weigh metabolic and cardiovascular risks associated with atypi-
cal antipsychotics against negative consequences of untreated schizophrenia. They
conclude that, at present, the most effective treatment choice for adolescents with
schizophrenia is to treat with atypicals even while aiming to minimize risks asso-
ciated with drug treatment via promotion of healthy lifestyles, education, regular
monitoring, and early recognition and treatment of cardiovascular and metabolic
problems.
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The future is one of much optimism as to more timely intervention and treatment

of early onset schizophrenia. While the first step would involve consolidating the
current knowledge base to promote early recognition and treatment of VEOS/EOS,
future phases of research should address novel avenues such as identification
of biomarkers for conversion to psychosis, exploration of newer pharmacologi-
cal agents with efficacy for negative symptoms and cognitive deficits, means that
lessen side effect burdens and, optimally, those that afford neuroprotection. Further
research to help reach more meaningful social and functional outcomes will also
compare at risk subjects who develop schizophrenia despite early interventions to
those who do not convert.
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Chapter 9
Prediction and Early Detection of First-Episode
Psychosis

Frauke Schultze-Lutter, Chantal Michel, Stephan Ruhrmann,
Joachim Klosterkotter, and Benno G. Schimmelmann

Abstract It has long been known that first episode psychosis is generally preceded
by a prodromal phase that can even last up to decades. Different conceptualiza-
tions and models have been suggested during the last century. An early detection
of first episode psychosis within this prodromal phase, however, was long thought
to be impossible due to the assumed unspecific nature of complaints within the
pre-psychotic period. This view has started to change during the last two decades.
Since the late 1990s, increasing international research activities on an early detec-
tion have resulted in first promising findings. Within this new area of research, two
main approaches can be identified, the German basic symptom concept, first intro-
duced by Gerd Huber, and the Australo-American ultra-high risk concept, originally
introduced by Patrick McGorry and Alison Yung. Another important step was the
shift from a prodrome focussed to a risk focussed approach. Meanwhile, results
from several studies indicate that both concepts have the ability to define samples
with a considerably increased risk for developing a florid psychosis. The chapter
will introduce the early and current concepts and review the evidence provided by
the available studies.

Keywords First-episode psychosis - Prediction - Early detection - Prodrome -
At-risk mental state - Basic symptoms - Ultra-high risk

Abbreviations

APS Attenuated psychotic symptoms

ARMS At-risk mental state

BLIPS Brief limited intermittent psychotic symptoms
BPRS Brief psychiatric rating scale

BS Basic symptoms

BSABS Bonn scale for the assessment of basic symptoms

F. Schultze-Lutter (<)
University Hospital of Child and Adolescence Psychiatry, University of Bern, Bern, Switzerland
e-mail: frauke.schultze-lutter @kjp.unibe.ch

M.S. Ritsner (ed.), Handbook of Schizophrenia Spectrum Disorders, Volume II, 207
DOI 10.1007/978-94-007-0831-0_9, © Springer Science+Business Media B.V. 2011



208 F. Schultze-Lutter et al.

CAARMS Comprehensive assessment of at-risk mental states

CHR Clinical high risk

COGDIS  Basic symptom high risk criterion “cognitive disturbances”
COPER Basic symptom risk criterion “cognitive-perceptive basic symptoms”
COPS Criteria of Prodromal Syndromes

DUP Duration of untreated psychosis

EIPS Early initial prodromal state

FEP First-episode psychosis

FEPSY Fritherkennung von Psychosen

LIPS Late initial prodromal state

NAPLS North american prodrome longitudinal study

PACE Personal assessment and clinical evaluation

PANSS Positive and negative syndrome scale

PI Prognostic index

PRIME Prevention through risk identification, management and education
RAP Recognition and prevention

SIPS Structured interview for prodromal/psychosis-risk syndromes
SOPS Scale for prodromal syndromes

SPI-A Schizophrenia proneness instrument, Adult version

SPI-CY Schizophrenia proneness instrument, child & youth version

UHR Ultra-high risk

Prevention of Psychiatric Disorders

Both the World Health Organization [1] and the European Commission [2] have
given the prevention of mental disorders high priority, because, in light of the cur-
rent limitations in effectiveness of treatment modalities for decreasing disability due
to mental and behavioural disorders, they consider prevention “the only sustainable
method for reducing the burden caused by these disorders” [1, p. 13]. In addition,
individuals and families affected by mental disorders, in particular by psychotic
disorders, continue to suffer from intense and pervasive stigma and discrimination.
At least partially, these result from the general perception of a lack of effective
preventive or treatment modalities. Thus an effective prevention might positively
alter these negative and rather fatalistic perceptions and hence change the way men-
tal disorders are looked upon by society [1]. In pursuit of this aim, the conceptual
framework of prevention by Mrazek and Haggerty [3] that pays special attention to
the characteristics of mental disorders is mainly applied nowadays. At the general
aim of reducing the incidence rate of the disorder, 3 approaches to prevention are
distinguished therein: universal, selective and indicated prevention.

While the universal and selective approach target populations with no signs of a
mental disorder but, in case of the selective approach, with a known increased bio-
logical and/or psychosocial risk of developing the disorder, the indicated approach
targets populations that already show prodromal or subthreshold signs of the
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disorder but do not (yet) meet diagnostic criteria. This focus on persons already
suffering from mental problems brings about two main advantages, in particular
in infrequent disorders with prolonged prodromes like psychoses: First, from a
research point of view, the resulting risk enrichment that allows the observation
of sufficient numbers of transitions to the full-blown disorder within the gener-
ally restricted time frames of early detection and/or intervention studies. Second,
from a clinical point of view, persons with first signs of mental disorder are more
likely to seek help and, consequently, to come in contact with specialized services.
Therefore, an indicated approach has been predominately followed in the prevention
of mental disorders, particularly psychoses [4]. Despite these considerable advan-
tages, however, it was also argued that a universal or selective prevention targeting
rather general risk factors, such as functional, emotional and behavioural distur-
bances [5], not specific to a single mental disorder might nevertheless be efficient
strategies for reducing the incidence of mental disorders as a whole [5-7].

The Prodrome of Psychosis

In medicine, the term “prodrome” (Greek: mpddpopog; precursor) describes the
early phase of an illness, in which unspecific and early symptoms occur that herald
the future illness before it develops into its full-blown clinical picture, i.e., before
its diagnostic criteria are met. Therewith, strictly speaking, a prodrome can only
be assessed and determined in retrospect, after the onset of the first episode of the
disorder. Hence first descriptions and models of the prodrome of psychosis, par-
ticularly schizophrenia [8-31], mainly relied on the retrospective examination of
patients with the manifest disorder.

Descriptions of schizophrenic psychoses have noted a prodromal phase of
considerable length, which already results in deficits in psychosocial function-
ing, i.e., in a “kink in the life line” [32], before the onset of positive psychotic
symptoms, ever since their first description as “dementia praecox” by Kraepelin
[33]; and the prodrome is explicitly allowed for as part of the time criteria of
schizophrenia in DSM-IV [34], though not ICD-10[35]. A first methodologically
thorough retrospective study of the prodrome of first-episode schizophrenia, the
Age-Beginning-Course study [36], conducted between 1987 and 1989 in a semi-
rural German area, confirmed early clinical observations by showing a prodromal
phase of 5 years on average in 73% of the 232 inpatients along with an onset of
first psychosocial deficits and delays already more than 1 year before the onset of
first positive symptoms. Nearly 15 years later, these findings were largely corrobo-
rated by a second German study on 128 inpatients with non-affective and affective
first-episode psychosis (FEP), mainly schizophrenia [37]. Therein, even 98% of
the FEP patients reported a prodrome of at least 1-month duration and of nearly
6 years on average. Further, both studies reported a mean duration of untreated psy-
chosis (DUP; time between onset of first psychotic symptoms and of first inpatient
treatment for psychosis) of slightly more than 1 and 2 years, respectively [36, 37].
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First and foremost conducted in the 1990s, a multitude of studies on DUP and
outcome evidenced extensive DUP and a discrete association between the length of
DUP and various measures of poor outcome [38—40]. The, compared to adult-onset
psychosis, much extended DUP has also been assumed to underlie the frequently
reported more unfavourable course of early-onset psychosis [41]. Further, negative
associations with favourable outcome were likewise found for the total duration of
untreated illness, including the prodrome [42], as well as the duration of untreated
prodromal symptoms itself [43].

The findings of an early onset of functional deficits and of the unfavourable
effects of treatment delay that had started to accumulate in the 1990s gave great
impetus to preventive efforts in FEP. To the majority of researchers and clini-
cians, such efforts had long appeared fruitless for the alleged unspecific nature of
prodromal symptoms, though the possible benefits of an early detection and inter-
vention had early and repeatedly been voiced: e.g., in 1932, the German psychiatrist
Wilhelm Mayer-Gross “wondered why, hitherto, one has so infrequently made use
of the impressive experience that is represented by the first irruption of a thought
disorder, a decrease in activity, an aberration in sympathy and other emotions into
the healthy personality” ([8, p. 296]; translation by FSL), while, already in 1927,
the American psychiatrist Harry Stack Sullivan had critically observed that “The
psychiatrist sees too many end states and deals professionally with too few of the
pre-psychotic.” [9, p. 135].

Prediction of First-Episode Psychosis

The presumed unspecific nature of prodromal symptoms, however, had also been
challenged early. In 1957, the Scottish psychiatrist Hunter Gillies expressed his con-
viction that the early symptoms were “more specific than it would at first appear.”
([44, p. 47]). To him, thought, affective and volitional disorders as well as autistic
withdrawal represented “the most pathognomonic signs. But they must be looked
for. During a lengthy interview they may emerge once only, or not at all. [... ]
The early case does not show these [authors’ comment: Bleuler’s secondary symp-
toms, i.e., positive symptoms] often, except in an embryonic form, and when they
are present the diagnostic is obvious. [... ] It is, therefore, to the primary signs
[authors’ comment: Bleuler’s primary symptoms, i.e., negative symptoms], and to
the non-specific signs that precede even the primary signs, that we must direct our
attention.” [44, p. 50].

Prodromal Criteria of the DSM-III and Its Revision

Despite the generally assumed unspecificity of prodromal symptoms of FEP, an
attempt to define a prodromal phase of schizophrenia was made based on an
expert consensus decision of the American Psychiatric Association in DSM-III and
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DSM-III-R [45, 46]. The DSM-III-R provided a list of 9 symptoms in its descrip-
tion of prodromal and, simultaneously, of residual symptoms of Schizophrenia.
These were attenuated forms of negative symptoms and of positive symptoms, the
latter corresponding to the respective criteria of Schizotypal Personality Disorder
in DSM-III-R and DSM-IV (Table 9.1). In case of the occurrence of 2 of the 9
prodromal symptoms for at least 6 months and of the additional presence of psy-
chotic symptoms during this time for at least 1 week (note: in DSM-IV, a duration
of psychotic symptoms of 1 month, or less if successfully treated, is required for
the diagnosis of Schizophrenia), the diagnosis of “prodromal” Schizophrenia was
given [46].

Most DSM-III-R prodromal symptoms, i.e., symptoms 1-6 and 9 (Table 9.1),
were completely based on observable behavioural changes. Further, the seventh pro-
dromal symptom, although requiring the presence of unusual thought content, also
required this to influence behaviour, thus an observable element was again neces-
sary. Subjective disturbances were not taken into account, as the inclusion of mainly
observable phenomena in this operationalization of the schizophrenic prodrome was
intended to increase the reliability of the diagnosis [47].

Subsequent studies of the specificity, prevalence and reliability of the DSM-III-R
prodromal symptoms, however, showed discouraging results [49-55]. And in 1996,
the Melbourne workgroup of Patrick D. McGorry concluded that the decision to
not continue prodromal criteria in DSM-IV was justified not only for their unclear
validity and specificity as well as their partly unreasonably high prevalence in non-
psychotic samples but also for the relative unreliability of their assessment [51].
They reasoned that other prodromal symptoms as already suggested by other authors
(a review was given by Yung and McGorry [56]), “when taken in concert with one
another, may have greater sensitivity and specificity, and more importantly, greater
positive and negative predictive powers for psychosis, but obviously more empirical
work needs to be undertaken as regards such symptoms.” [51, p. 503f].

Ultra-High Risk Criteria

As a direct result of their studies of the DSM-III-R prodromal symptoms, the
Melbourne group of the “Personal Assessment and Clinical Evaluation” (PACE)
clinic [57] gradually developed the “ultra-high risk” (UHR) criteria [4, 48]
(Table 9.2). Thereby, they aimed “to identify people with high likelihood of tran-
sition to psychosis within a follow-up period of 12 months” [4, p. 14]. Their studies
resulted in the formulation of 3 different sets of criteria, which — though in differ-
ent operationalization — have been most widely used in the early detection of FEP
(Tables 9.2 and 9.3):

1. attenuated psychotic symptoms (APS): experience of subthreshold, attenuated
positive psychotic symptoms including schizotypal symptoms (Table 9.1)
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Table 9.1 Comparison of the prodromal symptoms of schizophrenia according to DSM-III-R, cri-
teria of schizotypal personality disorder according to DSM-IV and attenuated psychotic symptoms
(APS) according to the UHR criteria [4, 48]

Prodromal/residual
symptoms of
schizophrenia
according to
DSM-III-R

Diagnostic criteria of
schizotypal personality
disorder according to
DSM-IV

APS of the UHR criteria

(1) Marked social isolation
or withdrawal

(2) Marked impairment in
role functioning

(3) Markedly peculiar
behaviour

(4) Marked impairment in
personal hygiene and
grooming

(5) Blunted or
inappropriate affect

(6) Digressive, vague,

overelaborate, or

circumstantial speech,
or poverty of speech, or
poverty of content of
speech

Odd beliefs or magical

thinking (incl. ideas of

reference)

7

~

(8) Unusual perceptual
experiences

(9) Marked lack of
initiative, interests, or
energy

(8) Lack of close friends or
confidants other than
first-degree relatives

(7) Behaviour or appearance
that is odd, eccentric, or
peculiar

(6) Inappropriate or
constricted affect

(4) Odd thinking and speech
(e.g., vague, circumstantial,
metaphorical,
overelaborate, or
stereotyped)

(2) Odd beliefs or magical
thinking that influences
behaviour and is
inconsistent with
subcultural norms

(1) Ideas of reference
(excluding delusions of
reference)

(3) Unusual perceptual
experiences, including
bodily illusions

(5) Suspiciousness or paranoid
ideation

(9) Excessive social anxiety
that does not diminish with
familiarity and tends to be
associated with paranoid
fears rather than negative
judgments about self

(5) Odd thinking and
speech

(2) Magical thinking
(incl. grandiose ideas)

(1) Ideas of reference

(3) Perceptual
disturbance

(4) Paranoid ideation




213

9 Prediction and Early Detection of First-Episode Psychosis

JIPIOSI(] AN[eUoSIdg
Proziyos 10 1ed£)0z1yog 1Y)
10y eLINLIO Y-[II-INSC JoW s199[qng
¢ dnoip
d0
*9am 1ad sawp [BI2A3S (SSMHA
3} uo Sw)I Aue pAUILIIAXI Sursey (¢)
10
a4 Y3 uo 310ds
3y} 03 SuIpaodIe uoIssdAdop eIIPOIN (7)

‘Quiopoxd Y-TII-INSA
J0J BLIQJLID QUIU ) JO 2I0W 10 OM], ()

:93e3s [ewrorpoid 9[qeqoid e Jo Juswdoroadp

renuajod oy Juneorpur Juruonouny 10

9)e)s [eIudw Ul d3ueYD B PIM uonoun(uod

ur J9PJIosI(J AN[BUOSIdJ PIOZIYIS

Jo [ed£)0ZIyog 10 JopIosIp onoyoAksd Aue
IIM 9ATIE[I 99150P-pU0as 10 181 € SuraeH
1 dnoin

‘papnjourt os[e a1om (swoydwiAs onoyoAsd
pojenuaie) arnjedy rewolpoid  aanisod,,
Juo ATUO PAIIQIYX? oYM $103[qNS ‘TOAIMOY
£319ud
J0 S1S3IIUI “QAIBIIUL JO YIB[ PIRA (6)
‘soouarradxe [emdaorad [ensnun) (8)
‘Sunjury [es1Sew Jo syareq ppO (L)
‘4093ds Jo juojuod jo A11aaod 1o yooads
Jo K119a0d 10 ‘yo9ads Tenue)swnoIm
0] 9JBIOQR[AIAA0 ‘@nTFeA ‘QAISSAIZIJ (9)
39953e derrdoaddeur Jo pajunig (S)
‘Suruo01sd pue JuAISAY
[euosxad ur yudunaredwr paspIey ()
‘moraeyaq Jernoad ApayrelN (€)
Suruonoduny dfoa ur judurIedwr paspIey (7)
‘[BMBIPYIIM 10 UON)B[OSI [BID0S PIYIBIA (T)

1BLI0)IIO owoIpoid

eruarydoziyos J-[I[-INSA Y JO saIneay

Y} JO 0M]) Ised[ e Jo doudsaxd Aq pauyap

se Suruonouny Io J[os [ensn J1dy) Woij
a3ueyd uyep k paouaradxa pey s1oalqng
7 dnoip

(s1k 9g—97 o3e

‘payroads Jou-y661)

pL121110 Kpnis 10114
[8+1000T T& 30 sdIf[iyd

A)[1qeIoUNA /SI0)OBY YSII 9)e)S-JIel],

(Sdr19) swoydwAs
onoydAsd jueprurour

pajw joug

(SdVv) swordwAs (onoyoAsd) pajenuony

(dno13
a3e pojasie) porrad
juou)INIdAI) ApMS

2d£) proq £q payeatpur are suonezijeuonerodo Juanbasqns usemIaq SAZUBYD AW JOAO BLIDILID YH SN MVVI/AIOVd 2us Jo suonezijeuonerod) 76 dqeL



F. Schultze-Lutter et al.

214

(19491 prqaouwdad

wouy syutod O¢ Jo LIS AV
Ul uondINpPaAI) YIUOW U0 ISeI|

JE 10J paulejurew — uruonduny 10

3)B)S [BJUIU UI ISBAIIIP JUedYIudI
£IIPIOSI(] AJI[BUO0SIdJ

1ed£30z1yd>g AI-INSA Sey [enpiarpur
Jo

AI-INSA £q pauydp se 1opiosiq
Kireuosiag 1ed£10z1yog 10 13PIOSIP
onoydAsd & yitm 9ATIR[I 92139 ISIL]

Qwoipoid oruarydoziyos
-TI-INSJ 103 BLIDILID
QUIU 9Y) JO dI0UW JO 0M) JO doudsaxd
oy} £q pauyep se 91els [ewoipord
91qeqoid e jo juowdoroaap
Sunesrpur Suruonouny 1o 9Je)s
[ejuaw ur d3ULBYD € Y)IM pauIqUIOd
“A-TI-INSA Aq pauyap se yioq
‘1opIosi(q Aifeuosiod red£joziyog e
10 19pIosIp onoydoAsd Aue Jo A103s1g
B ()IM QATIR[I JIZIP-PU0IIS
J0 -1SIY © ‘ST IRy ‘S10)0B] SLI 9Je)S
pue $I10J0€J YSLI JIET) JO UOTRUIqUIO))
1 dnoin

JIOpIOSIp
JySnoy rewriod (g)

‘suotsnpa( (7)
‘suoneuron|ieH (1)

:swojdwAs
3uIMo[[0} 9y} JO QUO
Jse9] Je Jo douasard
Yy Aq pauyap se
swoydwks onoyoAsd
juaIsuer) Jo AIOISIH

B ELX'N
T wypIsm (SJ11d 10
‘swioyduifs dnoydAsd
JUI)ITULIIUT PIJTUI]
JILI( PI[[BI) PIA[OSAX
A[snoauejuods
JeY) SDUILIAX
noydLsd

3unddy Jo L10)SIH

¢ dnoao)

douereadde 10 anoraeyeq ppo (9)
yooads pue Sunyury) ppo ()
‘aoneapi prouesed ()
“@oueqrmsip remdoorad (¢)
‘SunyuIy reorseur (g)

90UA19J31 JO seapI ()

LI9pIOSI(] Afeuostdd red£yoziyds
AI-JNS( ul paugap se swojdwAs
SuIMO[[0} 9} JO QUO JSBI[ I8 JO QOUSAIJ

SATAY AU YIm 2oudsald 10) passasse se
soouarradxa temdeosrad [ensnun) (8)
‘Sunyury) [eorew Jo Uoneapr aLreziq 1o ppQo (L)
‘go9ads [eorroydejouwr
10 ‘91eI0QR[IAA0 ‘AnTeA ‘QAISSAITI (9)
‘moraeyeq ernoad Apare (€)

:owoipoid eruarydoziyos
10J BLINLD Y-TIT-INSA JO saanjeay
[ewoapoad danisod oy} Jo dIOW 10 JUO pey
oy ‘st jey) ‘swordwAs onoydAsd proysaryqns
10 pajenuape pado[oAdp pey oym Jsoy],
Z dnoin

(s1K 0g—9] o3k

19661/L0-5661/S0)
[+] 8661 Te 30 Sunx

(1K 0¢—97 :o3e

‘pourad yyuow-()g

IOA0 $66] Sunie)s)
[09] 9661 "Te 30 Sung

KIIqRISUNA /SI0Y0R YSLI AJBIS-BL],

(Sdr19) swordwAs
onoydAsd jueprurour

paywi Jorrg

(SdV) swoidwAs (onoyoAsd) pejenuany

(dno13
a3e pojasie) ‘porrad
Juou)INIdAI) ApNS

(Panunuoo) 76 AqEL



215

9 Prediction and Early Detection of First-Episode Psychosis

SIedk g uey) 10w
J0U 10J PUE YJUOW B
JSEJ[ J& 10§ pIurejurent
Juruonduny ur ISBIIN(
‘(1oa9] prqioward
woijy sjutod (¢ jo
9[edS AV Ul UONINpal)
[JUOW € JSe9[ Je 10
paurejurewt — Suruonouny
10 9e)S [ejuowW
Ul 9SBaI09p JUBIYIUSIS
‘10pIOSI AJITRUOSIog
[ed£joziyog sey [enprarpur
10
Ioplosig
Ayreuosiog 1edKjozigog
10 J9pIOSIp dnoydAsd
B 1M QATJR[I 90150p ISIT]

Ieak
jsed 3y} UIYIIM PaLINdI0 swojduiAs Iy,
¢Arsnosurjuods oAjosar swoydwAg
oo | uey) ssof Jo aposide jo uoneing
(Sudd
Jo o[eos uoneziuesiosip [enydoouod
uo +{ 10 (Suorsnjap 10j 9[eds unel HSVD
U} UO AIOW IO ¢ JO I0IS B AQ pauyap
S ‘UONOIAU0D Fuomns P[AY SI 1 J0) 9[eds
$SQUSNOIdIASNS UO + $9[BIS suoneuron[[ey
Uo +¢ $9[eds JUJUO09 JYINOYy) [ensnun uo +,)
yodads pue Sunyuryl ppo (<)
‘uoneapt prouered (1)
‘9oueqrmsip [emdooidd (¢)

‘Sunyury) [ed1seN (¢)
oURIdJAI JO seap] (])

:swoydwiAs onoyoAsd Juarsuel],

Asnoauejuods aajosar swoydwAS

oo | uey) ssof jo aposide jo uoneing
{(SUdd Jo d[eds uoneziue3Iosip
[en)daouod uo +j 10 {(suoisnpPp
10 3[eds Junel HSV)) ) Uo diouw
10 € JO 3109S & £( PIULYIP S ‘UOIIIIAU0D
Suox)s pay SI J1 10) J[eds ssausnopIdsns
Uo +j 10 J[BIS JUIUO0I JY3Noy)

[Bnsnun uo +§ {3[BIS SUONBUDN[[BY UO +¢)

‘SIBIA  UBY) dI0W JOU pue
B34 Jsed Ay unpIm Joom | Ised[ Je 10J
Juasaxd uaaq sey Aes [eIUAW Ul AFULYD A,
Pom
1od sowm [e10Ads — swoydwAs jo Aouanbaig
{SUOISN[AP 10J 9[eds Junel
HSVD 9y} U0 7 JO 2109s B AQ pauyap se
‘UOTIOTAUOD JO 92I39P 9[qeuOSeal B Y)IM P[OH
{(S¥Ud g Jo 91eds uoneziuesIosip
renydoouod uo ¢— 1o [eds ssausnomidsns
uo ¢ 9[BIS SUONBUION[[BY UO
7—1 $9[eds JuAUOd JY3noy) [ensnup) Uo ¢—7)
odads pue SuryuIy ppo (S)
‘uoneapt prouered (y)
“@oueqrmsip remdooiod (€)

‘Sunyury [eo1seN (7)
90uI9Ja1 JO seap] ()

:swoydwiAs onoyoAsd oper3-mo|
*}3aM T JSed| e 10J
Juasaxd uodq sey 9Je)s [ejuow ur 93ueyd AYJ,
£oom
J13d sowin) [BI9AJS — swio)duifs Jo Louanbaag
{suoIsnap 10j 3[eds sunel SV 3}
U0 7 JO 9100S B A( paUydp St ‘U0ndIAUu0d
JO 33139p d[qreuoseas B )M PPH
(pSUdd Jo d[eds ssausnompidsns
uo ¢—7 $3[eds suoneuN[RY uo
-1 ‘9[BdS Judu0d JYSnoy) [ensnun uo ¢—7)

(sik

0€—#T 23e ‘poygroads

J0U) DLIIJILD

pnis uonopasg
[8+] 000 'Te 32 sdiud

KyITIqeIounA /S10308F
SSII 9)e)s-)Ied],

(Sd119) swoydwAs
onoydAsd JuenIuLIuI payIwI| Jorg

(SaV) swoidwks (onoyoAsd) pajenuany

(dnoi3
a3e pojasie) fporrad
JUAUIINIOAT) AP

(panunuod)

76 9198L



F. Schultze-Lutter et al.

216

I1edf jsed ay) unpim

P31INdd0 Suruonoduny
Ul 9S8P YL,

(10491 prgrow-o1d

woly syurod ¢ Jo

9[edS VD UI UONONpar)

SIBA G UBY) JO3UO[ JoU

puE JJuou € Jsed] Je I0J

paurejurewr — Suruorouny

1O 9e3S [ejuow
U 9SBaI09p JUBIYIUSIS

JIPIOSIp

spoydssd AT-INSA &
)M JANB[AT IIFIP-)SIY &
1o

(AI-INSa

Aq pauyop se) IopIosi(|
Kyreuosiag TedK10zigog

1894 1sed o)
UIy)IM paLInoddo dAeY Isnw SJ1d UL
¢A[snosuejuods
QAJ0sa1 swoydwAs yoom
I ueyp ss9[ Jo aposida jo uoneing
(suadd
Jo 9eos uoneziuesiosip [enidoouod
uo +4 10 (SUOISN[op I0j 9[eds Junel
HSVD 9y} U0 2J0W IO ¢ JO AI09S
© AQ pauyap Se ‘UonoIAu0d Juons
PIoY SI 11 10) 9eds ssausnordidsng
Uo + 9[eOs SuoneUION[[BY UO +¢
£9[B9S JUAUOD JYSNOY) [eNSNUN UO +47)
yoads pue Sunyury ppo (<)
‘uoneapl prouered (1)
“aoueqanystp remdooiog (€)
‘Sunyury [eo1Sey (¢)
‘Q0uI¥21 JO seap] (1)

:3urmorjoy
A} JO JUO ISBI[ I JO 0UISAIJ

SIedA G uey) JA3uo] Jou pue
JO9M T Ised] Je ST Juasdad are swoydwks
onoydAsd pajenuane yorym ur porrad oy,
Syoom 1ad sowmy
[e19A3s IsBI[ JE - swoydwAs jo Aouonbarg
SUOISN[OP 10J 9[eds Junel
HSVD 93 UO 7 JO 2109s ® Aq pauyap se
‘UOTIOTAUOD JO 92I39P J[qeUOSEAI B YIIM P[OH
{(SUdd JO 9reds uoneziuesosip
[en)doouod uo ¢— 1o J[eds ssausnoidsns
uo g—7 ‘9[eds suoneuron[ey uo
7—1 ‘9[eds JuuOod JYSnoy) [ensnun uo ¢—7)
Jueaeadde pue anoiaeyaq ppQO (9)
‘yodads pue Sunyury ppo (<)
‘uoneapl prouered (1)
“aoueqamystp remdooiog (€)
‘SunyuIy) [ed1SeU 10 $JA1[q PPO (7)
‘Q0uI2Ja1 JO seap] (1)

:swoydwAs
SUuIMO[[OJ 2} JO JUO JSBI[ I8 JO S0USAI]

(s1Kk 9g—1 23e
6661/10-5661/€0)
[9L] ‘T2 30 Sung

KITIqeIdUINA /SI030BY
SSII 9)e)s-JIel],

(sdr14) swoduAs
onoydAsd JuenIuLIUI pYIWI| Jorg

(SaV) swoidwks (onoyoAsd) pajenuany

(dnoi3
93k pojasie) fporrad
JUAUIINIOAT) AP

(panunuoo) 76 AqEL



217

9 Prediction and Early Detection of First-Episode Psychosis

puowr

1 JSeJ] J& PIurBJuIew PU. 18K SB[
UIy)Im paunddo Juruonouny ur o3uey)

‘ypuowr

[ 10J paure)sns ‘[dAJ[ piqrowdad
woay 3103s Jvo) ul doap 7,0¢

9uaned pagnuapr
ur 1opIosip Ajjeuosiad redAjoziyos
10

QATIR[AI 92130p
351y ut s1soydAsd jo A103s1y Ajrure

SIB3A G uey) JA3U0[ jou 10 pue
Ieok ise[ Junmp parnodoo swoydwAs

{UOISBI00
KI9A9 U0 JTwaI A[snoauejuods

swoldwAsS pue Joam | uey) ss9f 10J

juasaid st swoydwAs jo oposide yoey

£3[easqns yodads paziue3iosip
Jo/pue sanifewrouqe enydadiad
“u3)u0d JY3noYY) JO SIIPIOSIP

U0 9—f JO 3103 gaeds Kouanbaay

SSIARI V'V 243 Jo a1easqns yodads

Paz1ueSIOoSIp Uo g I0/pue J[eISqNS
sanirewouqe [enydadrad uo

0 10 ¢ ‘9[eOsqns JuAUOd JySnoy) Jo

SIOPIOSIP UO § JO AI0JS 9[8IS AJLIIAS

sIBaf ¢ uey) J33uo|
jou 10j pue 1edA jsed ur Judsaad swoydwAg
(ser10393e0 130q 10J)

SSINIVVD
3} Jo d[easqns Yd3ads paziue3iosip 1o/pue

sapieuriouqe enjdadsad uajuod jysnoy)
JO SIIPIOSIP UO ¢ JO 3102S J[eds Aouanbaxy

‘SSINIVVD

Y} Jo dpeasqns Y3ads pazrue3aosip

Uo 9 J0/pue I[BISYNS SINI[BULIOU]E

emydadaad uo 9—¢ ‘d[eIsqns JuIAU0I JY3noy)
JO SIIPIOSIP UO 9 JO AI0IS I[BIS AJLIIAIS
:Aouanbauay proysaayqng (1)

*SUOISEII0 0M) UBY) dI0W U0 SIARIVVD
3y} Jo d[easqns ya3ads paziue3iosip pue
sapieuriouqe enjdadtad uajuod jysnoy)
JO SIIPJIOSIP U0 7 JO 3103S J[eds Aduanbaay
d0
S[99m 1 1583 I8 10) SWYVVD
ay Jo 9reosqns yooeads poziueSiosip 1o/pue
sonireuntouqe emdadrad Guojuod Jy3noyy
JO SIOPIOSIP UO 9—¢ JO 9I00S d[Bds Aouanbai
SSINAVVD
Y} Jo o[eosqns yodads paziue3iosip
uo G— Jo/pue J[eIsSqNs senIeuLIouqe
remdoorad uo $—¢ ‘oreosqns JuIUOd JY3INOY}
JO SIOPIOSIP UO G—¢ JO 9I00S LIS AJLIAJS
:Kyisuayurt ploysaryiqng (1)

(poyroads
jou ‘poyroads
jou) [$9] Te 12 Jung

KIIqRISUNA /SI0OR YSLI AJBIS-BI],

(Sd119) swoydwAs
onoyoAsd JusnIuLouI pajIWI| JoLIg

(SdV) swordwAs (onoyoAsd) pejenuany

(dno13
a3e pojasie) ‘porrad
juow)INIdAI) ApNg

(Panunuoo) 76 AqEL



F. Schultze-Lutter et al.

218

Jd3u0|

10 sypuow 7y Ised 1oy
SS3[ 10 (IS JO 310S SYVAOS
40

sypuow

71 Ised ury)Im parmodo

‘qjuow € 10J paurelsns

‘[oA9] prgiowald woiy
31035 SVAOS ul doap %0¢
S'ld

juonjed

paghuopt ut Iaplosiq

Ayreuosisg redKjozigog

MO 2411 92139p ISI1 Ul
stsoyoAsd jo K103s1y ATwue,g

Suonounf

L0/puUD 2IDIS [DIUUL UL

UONDAOLIDI2P JUDIYIUSIS

D pup 1019Df yS14

1143 D _f0 UOuDPUIGUIOD

ayy 03 anp si1soyosd

Jo ys14 v apdoad Sunod
SaY1UIP1 UOLIAILLD STY ]

"UOISBIO0 AIOAD UO JIUIAT
Asnoouejuods swoydwAs pue
Joom Quo uey) ssof J0J Juasard
st swoydwAs jo aposide yoeq
sN1d
So[eosqns Yoeads pastue3IosIp
J1o/pue sanifeuiouqe
remdaorad ‘seapr axreziq-uou
9uojuo0d JySnoy) fensnun
U0 9—f JO 21008 9[eds Aouanborg
sS1d

SINIVVD 24 JO so[easqns
yo9ads pasruediosip uo

9 10/pUe A[BISQNS SANI[RULIOU]R
remdooiad uo g 10 G ‘seapr
J1IBZI(-UOU U0 9 ‘9[BISqNS
JULIUO0D JYInoy) [ensnun

Uo 9 JO 2109S J[BIS Funel [eqo[D
YoM U0
I (uonparpaut 2130y sdyup
moyim) jsnoauvjuods paajosad
1y sworduids o110yodsd
yun.f o £10381y 142224 D 0}
anp s1soyoksd Jo ysii v apdoad

Sunodq sayfipuap1 uo11231.40 S1Y |

SINIVVD 24 Jo so[easqns yooads
PasIueSIosIp uo 9 Jo/pue senrewIouqe [enjdoorad

U0 9—G ‘SBIPI ALIBZI(-UOU U0 9 JUUOD
JYSnoy) [ensnun uo 9 Jo AI0JS [eds Jurel [eqo[H
:Kouanbaiy proysaryigng (q)

oM B ISBI[ I8 10J SINYVVD U} JO so[eosqns
yodads pastueSIosIp 10/pue sonIfeuLIouqe
remdaorad ‘seopr o1reziq-uou ‘JudiuOd

Jy3noy} [ensnun Uo 9g—¢ JO A0S d[eds Kouanbar]

SN1d

SINIVVD 24 JO so[easqns
[o9ads pasiue3IOSIp uo G— 10/pue 9[edsqns
sonirewrouqe renydadrdd uo p—¢ ‘Oreasqns
SBIPI ALIBZIG-UOU U0 S—¢ ‘[BISANS JUIUOD
JYSnoy) [ensnun uo G—¢ Jo I09S [eds Jurel [eqo[D
:Kysudur poysarypqns (e)
(y8noua uapfo 4nd220 j0u
op swoydwds ayy) Louanba.f pjoysaiyigns v v ;nq
swopduis 2130y24sd aavy £ay3 40 (Ynoua a.1aaas
Jou 240 swoydwis ayj) K11sU2JU1 PlOYSIAYIGNS
03 anp s150yodsd 10f $1242] pjoysaiy) yovai jou
op yorym swoiduiks aavy Kayg ‘s1 vy [ uloIpuls
onoyosd proysaayigns v o1 anp sisoyssd
Jo ys14 v apdoad SunoA saifipuapr UoLIAILID STY ]

9002/CT Aq
UOISIOA ‘SINYVVD
paystqndun ‘Te 3o Sung

AiqersunA
/10198 YS1I dJeIs-JIel],

(Sdr19) swoydwAs
onoydAsd JueNTULIUT PAITWI] JoLIg

(SdV) swoidwAs (onoyoksd) pajenuony

(dno13
a3k pojasie) cporrad
juouINIdAI) Apnig

(ponunuod) 76 dqeL



219

9 Prediction and Early Detection of First-Episode Psychosis

'SnONUNUOY) = g ‘ABP B SW) [BIIAJS YO UOIsSed90 Jod Inoy ue uey) aIow — A[re = G ‘UOISBIO0
Jod moy ue uey) ssof — A[rep YO UoIse00 J1od INOY Uk UBY) QIOW — YOIM B SOUWIN) 9—¢ =  ‘UOISed00 Jod [ | Uey) SS9[ — Joom B soWI) 9—¢ YO UOISLII0
Iod y | uey) aIouwl — YoM B 901M] 0] JJUOW B U = ¢ ‘UOISEd20 Jod Y | UBY) SSO] — YoM B 20IM) 0] [JUOW B 2DUQ = ¢ :52109s Adouanbar] SINYVVDs
"9I0A9S pue d1oydAsd = g (9I0AdS = G ‘QIOAJS A[9JRIOPOW = § (QJBIOPOW = ¢ :SAI0JS AIIAARS paysijqndun
‘900T “IqUIAOS(] UOISIOA ‘SAJLIS [BIUSIN ST IV JO JUSWSSISSY dAISUSYRIdWo) "SINYVVD SIBIS [BIUSIA JSIY-IY JO JUSWISSassy datsusyardwo)),

‘[€9 ‘z9] £101s1H pue swoldwAS Jo Juawssassy darsuayarduwo)),
‘[19] oe0S Suney oerydhsd joug,

"[SS “pG] stsoyohsq 10j Juawinnsu] oNsouSeIpnniA Jed [BA0Y,
"[65] Aoaing suSig Suturepm ApreH,

‘[86] A101u0AU] UOISSAIdo( 09,

J198uof Jo syjuowr 7| jsed
J10J SSJ] 10 (IS JO A103S SVAOS
40
syjuowt g1
jsed UnPIM PILINII0 “Yuow €
10} paure)sns ‘[dA9[ prqrouwrdad

Ja3uo|
10 sypuowr 7T Ised 10 SSI| 10 (S JO 3109S SYVAOS

40

syjuowt
71 Ised ung)Im parInddo ‘Yuoul e 10§ paureIsns

‘19491 prqaowdad woay 3103s SYIOS ur doap 9, 0¢

(s91103938d Yjoq J10¥)

S'ld

1eaf jsed ur yuasard swoydwAg
(ser1039180 Y)0q 10§)

woJy 3103s SYAOS ur doap 9, 0¢ soid
S'1d SINIVVD 24} JO so[edsqns
[o93ads pastue3IosIp Jo/pue sanIewIouqe
Teak remdooiad ‘seapr a1rez1q-uou ‘JuUOD
Jse[ SuLnp parumnodd0 swoydwAis 1y3noy) [ensnun uo ¢ JO A0S Aeds Kouanbar]
sN1d sN1d
Ayiqerournp (Sd119) swoydwAs (SdVv) swoydwAs (onoyoAsd) peyenuony (dnoi3

/S1030€] YSLI 3)8)S-JIel],

onoyoAsd JUeNIUWIIUT PAYIWI] JOrIg

93e pojasie; ‘porrad
juaunINIdAx) ApmS

(ponunuod) 7' AqeL



F. Schultze-Lutter et al.

=

22

(=€ 2100s-7d)
uonesuesIosp

remdaouo)

(g 2109s-¢4)
suoneurdn[[eHq

(=€ 91008-9d)
ssausnorordsng

(€ 21095-6d4 YO
/ANYV -1d) suoisnjsq

(SSNVD)
J[BOS QWOIPUAS

9ATIE3oU puE QANISO]

(9 2109s) J[edsqns
yo9ads pastuediosi(q

:Kouanbaij proysarypgns (q)

(G—f 21098) deISqns
yooads pastuesiosiq
:Kysuayur proysarypqns (e)

(9—G 2109s) 9eISqns
sonifewouqy [enydodrog

:Kouanbaiy proysarypqns (q)

($—¢ 21098) dedOsqns
sonieuwIouqy [endoorod
:Kysudyur proysoryqns (e)

(9 21008)
9[BISQNS SBIPI ALILZIQ-UON
(9 2109s) Jredsqns
JU9JUO0J JY3NOY) [ensnup)
:Kouanbaij proysamypqng (q)
(G—¢ 2109s)
9[eISqNS SBIPI ALIRZIQ-UON
(G—¢ 2109s) drRISgNS
JUIUOD JYINOY) [ensnup)
:Kysudyur proysarnpqng (e)

(SWAVVD)
SIIRIS [BIUSIN NSTY-IV JO
JUAWISSASSY dATsuayardwo))

PAIOPISUOD 10U X SdH]

€—1 21098 :HOVd
uonesiue3IosIp

remdaosuo)

€~ 91008 A SdAA
7191008 :gOVd
uoneuron[leq

€ 91008 :XSdA

€ 21098 :gDVd
ssausnorordsng

¢ 21008 (X SdH
€~ 91008 :HOVd
JUUOd uﬂw:OQH fensnupn)

(S¥d9) oreds
Suner oeryoAsd jorrg

(S—€ 2100s-Cq)
UONEOIUNWWIOD

pazrue3iosi(q

(S—¢ 2109s-1d)
suoneuroN[[ey/San

-1eutiouqe [enydoorog
(S—€ 2100s-7d)
seopt K10)noosiad

/ssausnorordsng

(6-¢
Q100s-¢J) A)sorpuein)
(S—¢ 2109s-14) seap!
[eUOISN[OP/IUIUOD
jysnoy) [ensnup)

(SdOS/SdIS)
sowoIpuAs [ewoIpoid

JO 9[e0s/10)
MOTAIOIT PAINIONIS

(SdV) swordwAs
onoydAsd
pajenuany

juowWINISUL

[£9] 'Te 30 103unuury pue
[99 ‘9] Te 10 uoSLLION

(UOISIoA
900Z/21 .SV VD) ADVd

ASdAA/(8661
Qouts) gOVd

(SdOD) sewoIpuAks
rewouipoid jo eI

SIUSWINISUT JUSIIIP £q BLIDILIO YH () JO suonezijeuonerdd) €6 dqeL



221

9 Prediction and Early Detection of First-Episode Psychosis

193u0]

Io syjuour 71 Ised 0] SS9T 10

06 JO 21058 SYJOS yJO sypuout

21 3sed UM parmooo ‘yruow

© 10J paure)sns ‘[oAd] prqiowaid
woIj 91098 SYJOS ur doIp 9,0¢

S'Td 2ok

jsed ur juasaxd swoydwAg (q 2 ©
S'ld

SINIVVDO

Ay} Jo oreosqns aAndadsar
) UO ¢ JO 100§ J[edS Aouanbary
:Kouanbaiy proysamygng (q

YoM ® 1se9] I 10J SINIV VD

ay) Jo o[eosqns aAndadsar oy
uo 9-¢ JO 2100S 9[edS Aouanbarg
:Kysudur proysarypqns (&)

Yoom T 10 Juasard
Q)e)S [RIUSW Ul AFUBYD
S17d Yoom 1ad sowm

[e19A9s Jo Aouanbaig

Joom [ Ised] e 10}
yuasard §7d Joom
Jod sowr) [e1oA9s

Jjo Kouanbor] X SJAA
S1BAA
G uey) AIOW JOU pue
1eak jsed oy urm
Joom T 1se9[ e I0J
yuasard §7d Yoom
Iod sowr) [e10A9S

Jo Aduanbar] 1OV

Teak Jsed

o) UM KIITOASS
urjurod | £q osearour
10 Juswdoreaap

ST Wuow 1sed duy SdV 10}
ur yoom 1od 90u0 Jse9] sjuowraInbar
Je Jo Aouanbaiy a3eroAy [eIoUAD)

[L9] (uotszon

¢ 19 Jo3uIwy pue 9002/21:SINIY VD) HOVd
[99 ‘9] 'Te 1o uoSLLIOIN

ASdA/(8661
Qouts) HOVd

(SdOD) sewoIpuAks
TewoIpoid Jo eLoyI)

(ponunuod) €6 dIqeL



F. Schultze-Lutter et al.

222

(L~ 2100s-¢d)
suoneuron[ey

(LG 91095-9q)
SBapI K10)N03sI0J

(L
21005-6d YO/ANY
-1d) suorsnjaq

(9 2102s) 9redsqns
yooads pastuesiosiq

(9 2102s) 9redsqns

sanIewIouqy
remdoorog

(9 2102s) 9reosqns
SBAPI QLIRZIQ-UON

(9 2102s) Jredsqns
JU2IU09 JY3noy) [ensnur)

$< 91008 :ASdAd

< 21008 :HDVd
uonesuesIosp

[emdoouo)

< 21008 :XSddd
€< 21008 :DVd
uoneuron[feq

$< 21008 :ASdHA

< 21008 :HDVd
ssousnoridsng

G< 9100s :ASdAd
< 21008 :HDVd
JU9IU09 Jy3noy) [ensnuny

(9 2109s-GJ)
uonedIUNWWOd

paziue3diosiq
(9 2109s-d)
suoneuIon[[ey/sAn
-1reurouqe [emdodrog
(9 2100s-7d)
seapr A1oinoasiad
/ssausnoroidsng
(9 2100s-¢J) Asorpuern)
(9 2109s-14) seaprt
[BUOISN[OP/IUAIUOD
JySnoy) [ensnun

(sdr1g) swordwAs
onoydAsd juonruroyur
pawry

joug

[L9]
‘[& 32 Io3uTIwY pue

[99 9] “I¥ 12 UOSLLIO

(uorsron

900T/1 . SINIV VD)
HOvd

ASdH1/(8661
QouIs) HOVd

(SdOD) sewoIpuAs
rewoipouid jo eroy)

(PoNUNUOD) €76 IIQEL



223

9 Prediction and Early Detection of First-Episode Psychosis

uonn[osax
snoauejuods
03 Jotid yoom

[ uey) ss9[ 10y 1UIsAIg

103u0]
Jo syjuour ¢ 1 Ised 10 ssof
10 06 JO 2109 SVIOS
YO sypuouwr 71 Ised
UIYIIM PIINOJ0 “YIUOW
© JOJ paure)sns ‘[oAd[
prqioward woIy 91008
SVHOS ut doxp 90¢
S/177d U01SBI0 K10A9
uo Jrwal A[snoauejuods
swoydwAs §7d
Ieok Ise[ JuLINp PALINJO0
swoydwAds §7d Joom
1 uey) ss9[ Joy Juasard
st swojdwiAs jo aposida
Yaes S/’ 1d SINIVVD
2y} Jo o[eosqns
9A1)0adsal uo 9—

JO 2100s 9[eds Aouanbaig

QAJ0sa1 A[snoduejuods
swoydwAs
SN1d H°m
& uey) ssof opostdo

Jo uonein( ‘ASdH4
1694 jsed o) unpIm
0UALIND0 §NTd
QAJ0sa1 ATsnoauejuods
swoydwAs
SA1d A°m
® uey) ss9[ aposido

Jo uonemnd :42vd

snoxa3uep

10 3urzrue3IosIp

A[snorres

jou swoydwAs §7d

sypuour ¢ 3sed o)

uryim juswdooaap

S/'1d puowr

1 10J (e3eI1oA® UO)

Yoam e sAep 4 10} Aep

B INOY | UeY) 2JOW OU

pue yuow 1od 90U0

Jse9] Je Aep © sojnuiw
[8I0A3S URY) SSI] ON

SdI'19 10)

sjudwoIInbar e10UdD

[£9]
‘[B 32 Io3UTIWY pue

[99 ‘G9] T 10 uoSLLIOIA

(UOISIoA
9002/21 :SINIVVD) 3OVd

ASdHA/(8661
Qours) HOVd

(SdOD) sewoIpuAks
[ewoipoid jo eLALD

(ponunuod) €6 AqeL



F. Schultze-Lutter et al.

224

‘s3uner Aouanbary pue A1110A9s SINY YV JO uondiiosap 10j 7°6 9[qBL 39S,

193u0]

Jo syjuowr 7| 3sed

10J SS9[ 10 ()6 JO

21038 SV4OS 4O

syjuowr g ised
UIy)Im partinddo
‘qjuour e I0J
paureisns [oAd[
prqiowaxd woiy
21008 SVJOS
ur doip 9,0¢

uonesieuosiodap ‘UoTjEsIEAIop

‘KANISURSIadAY ‘SSOUSSIISAI ‘SSAUSNOAIIU
‘Kyarxue ‘poour da1ssaxdap ‘seoueqimisip doa[s

10 UOT)U)JE ‘UOTIRIIUIUO0D ‘(6 2[qeL) swoldwAs

rewopoxd J-TIT-INS 21 ‘s1eak 7 3sed o) unpim
jasuo yim swojdwAs [eworpoid 19yjo Jo aouasard

pue stsoyoAsd Surdojorap pajoadsns 10J [e110JoY W
swa[qoud 10 s19pIosIp JLnerydAsd snoradrd m
s1RAA 7

Jse[ oY) uryim s3nip JouJisop 1o ‘sourprjohojAuayd

‘spordo ‘suonereyur ‘soureioydure ‘oured0d
‘s3nIp orue3ouron[ey ‘Siqeuued Jo asn IenIoY M
SIBAA G ISB[ ) I9A0 Suruonouny

Ul QUIOIP JUBIYIUSIS B YIM SUI] 1] Y1 U YUY, W

:s1soydAsd jo A103sTY
AJTurey Inoy)im SI10)oBJ YSLI 9SAY) JO UOBUIUOD
puE I9qUINU MO] Y () SI0I0B] JSLI SUIMO[[0]

o3e syjuowr 7|
0) paredwod se yruow
1 3s89[ 18 J0J syutod (¢

UOTJEIOLIdIOP S11d epiosiq Y} JO OM] ISBI[ 18 §/2Td 1opIosIp onoydAsd e yiim 1SB9[ 1B JO 9[BdS VD
[euonouny Kreuosiog QATJE[AI 92139P-PU0dIS 10 -ISIY QU0 ISed] I8 X Sdd] 9y uo Juruonouny
S/17Td 1PpIosIp redK1o0zyos SIBAA G UBY) QIOW JOU PUB YJUOW | ISBI] Jo uononpar §N7d
Aypeuosiod ® sey juoned Je 10 [oA9] prqiowald woiy syurod ()¢ Ise9[ I8 JOo I9pIosI(] ANTeUOSId
redfyoziyos YO 2A1R[RI 9[edS JVD 2y} uo Juruonouny Jo uononpal §/7d [edf10z1yog e sey
e sey juoned 92130p-1S1y 1opIostp Ayrpeuosiad redAjoziyos e sey juoned juoned Y () 19pIoSIp 10)o8j
YO stsoydAsd ur s1soyoAsd YO 1opiosip Apeuosiad [ed4K)oziyos 10 19pIOSIp onoydAsd Aue yjim NSLI
Jo A103s1y A[rwue, Jo A10381Y A[ruue,g onoyoAsd e yiim dArIe[aI 92139p-1SIL] (HOVA QAIIB[AI 9913oP-1SIT] QJe)s-rel],
[L9] TR 10 (uorsroa ASddA/(8661 22U1s) HOVA (Sd0D) sewoIpuLks

IP3uruwy pue [99
‘G9] ‘Te 12 UOSLLIOJA

9002/C1 . SINIVVD)

qOvd

rewoipoid jo e

(ponunuod) €6 AqeL



9 Prediction and Early Detection of First-Episode Psychosis 225

2. brief limited intermittent psychotic symptoms’ (BLIPS): frank psychotic symp-
toms that last no longer than 1 week and remit spontaneously

3. trait-state risk factors: presence of a risk factor of psychosis and a significant
decrease in functioning.

For the symptomatic assessment of the UHR criteria, the PACE group first
used the DSM-III-R prodromal symptoms and next a combination of the “Brief
Psychiatric Rating Scale” (BPRS) [61] and the “Comprehensive Assessment of
Symptoms and History Interview” (CASH) [62, 63]. From 1999 to 2006, a spe-
cialized instrument, the “Comprehensive Assessment of At Risk Mental States”
(CAARMS) [64], CAARMS. Comprehensive Assessment of At Risk Mental States,
Version December, 2006, unpublished, had gradually been developed to assess all
relevant domains within one tool, i.e., symptoms, their intensity, frequency, duration
and recency [64] (Table 9.2).

Based on the Australian definition of the UHR criteria and modelled after the
“Positive And Negative Syndrome Scale” (PANSS) [68], within the “Prevention
through Risk Identification, Management and Education” (PRIME) clinic at Yale
University, USA, the “Structured Interview for Prodromal Syndromes” (SIPS) along
with its rating scale “Scale for Prodromal Syndromes” (SOPS) and, later on, the
“Criteria of Prodromal Syndromes” (COPS; Table 9.3) was developed [69, 70]
and recently published as the “Structured Interview for Psychosis-Risk Syndromes”
(SIPS) [71]. Though the domains of negative, disorganized and general symptoms
underwent significant changes from the second to the third version of the SIPS by
changing from a frequency- to a symptom-based severity rating, the positive syn-
drome section and, therewith, the assessment of UHR or COPS criteria has remained
mostly unchanged.

Although developed in close reference to each other, the UHR operationaliza-
tions of the PACE and the PRIME group vary in some respects: Whereas the
assessment of UHR criteria had earlier differed between the PACE criteria and the
COPS mainly in terms of the maximum duration of presence of APS and BLIPS,
with more emphasis on recency in COPS (Table 9.3), during the last couple of years,
not only attenuated but also infrequent frank psychotic experiences are captured as
APS in the CAARMS/PACE criteria (Tables 9.2 and 9.3), while these continue to
be rated as BLIPS in the COPS. Furthermore, a significant decline in psychosocial
functioning has newly been introduced as an obligate criterion of APS and BLIPS
in the CAARMS. Comprehensive Assessment of At Risk Mental States, Version
December, 2006, unpublished (Table 9.2).

Transition Rates in UHR Samples

While these differences in UHR operationalizations, which occur between centres
and scales as well as within centres and scales over time, are often obscured in
study reports by general descriptions of UHR criteria in terms of APS, BLIPS
and “trait-state”, they do seem to have an effect on transition rates. In a recent
long-term follow-up of participants of PACE studies conducted between 1994 and



226 F. Schultze-Lutter et al.

2006 [72] that used the UHR criteria valid at the time of first intake into a PACE
study, significantly higher transition rates in patients recruited between 1994 and
2000 compared to those recruited between 2001 and 2006 showed (Table 9.4).

Studies conducted with the different PACE/CAARMS definitions of UHR cri-
teria found 6-month transition rates to frank psychosis of participants not part of
the treatment group of a pharmacological intervention study of between 10% [73,
74] and 40% [4] and, weighted for the reported sample size but not controlled for
overlapping samples, of 20.1% on average [4, 64, 73-77]. First year’s transition
rates varied between 12% [78] and 41% [48] and were 23% on average [48, 72,
75, 76, 78, 79] (Table 9.4). For studies conducted with the SIPS, the reported 6-
month transition rates were 46% [70] and 13% [90] with a sample-size adjusted
mean rate of 14%. First year’s rates ranged from 12% [88] to 54% [70] at an aver-
age transition rate of 22% [70, 86-88, 90-92] (Table 9.4) that is almost equal to
that of PACE/CAARMS operationalizations. Thus, irrespective of the variation of
PACE/CAARMS criteria across time, the 2 main UHR operationalizations predict
psychosis at an almost equal mean 12-month transition rate of 22 to 23%.

Some differences between the 2 operationalizations, however, might exist with
regard to the lag time to transition and long-term transition rates. The 2 large multi-
sample studies of the PACE/CAARMS criteria [72] and the COPS [90] indicate
that the rise in transition rates over time might be slower initially but steadier when
applying the COPS, thus resulting in a transition rate of 35% at 30 months [90] using
the COPS compared to 25% at 36 months and 29% at 60 months or later using the
PACE/CAARMS criteria [72] (Table 9.4). Yet, differences in transition rates might
not only be due to differences in the operationalization of UHR criteria, but also
due to differences in exclusion and/or transition criteria (Table 9.6) as well as to
other unsystematic sampling biases such as service utilization biases, e.g., towards
persons of higher education and/or lack of migration background [108], variable
treatments and unequal follow-up and/or drop-out rates.

Another operationalization of UHR criteria that had only been used in two
smaller intervention studies [65-67, 95] relies on the PANSS (Table 9.3). This oper-
ationalization had led to 1-year transition rates in the control groups of 38% [95]
and 29% [67], respectively (Table 9.4).

UHR-Like Approaches

Clinical High Risk Criteria

A different UHR-related approach to an early detection of FEP, particularly
Schizophrenia, was developed by the “Hillside Recognition and Prevention” (RAP)
programme in New York [109] that operates within a child and adolescent psy-
chiatric setting and only exceptionally takes in young adults above the age of 18.
Dropping the trait-state criterion of the UHR criteria altogether, the “clinical high
risk” (CHR) criteria are conceptually related to the neurodevelopmental model [110]
and distinguish between 3 at-risk criteria operationalized by the SIPS:
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1. CHR-negative: attenuated negative symptoms, i.e., at least 1 negative syndrome
item of the SIPS with a score of 3-5

2. CHR-positive: APS according to COPS (Table 9.3); additional differentiation
between moderate APS (sum score of all SIPS positive syndrome items of 9 at
most) and severe APS (sum score of all SIPS positive syndrome items of at
least 10)

3. “schizophrenia-like psychosis” (SLP): at least any 1 SIPS positive syndrome
item with a score of 6 but not meeting DSM-IV criteria of Schizophrenia, e.g.,
BLIPS (Table 9.3), Psychosis NOS and Brief Psychotic Episode.

It was hypothesised that Schizophrenia would rather regularly develop from CHR-
negative via CHR-positive (APS) and SLP. In an observational study of the first 48
RAP clients with at least 6-month available follow-up, this developmental model
was supported: 1 of 14 subjects of the CHR-negative group developed moderate
APS, 1 of the 19 subjects with moderate APS developed severe APS and another 1
even progressed to frank psychosis after having developed severe APS; a third devel-
oped psychosis from moderate APS without developing detectable severe APS prior
to it. Further, altogether 7 of the 15 subjects with severe APS developed psychosis
within an average 1-year period [94] (Table 9.4). In addition, in a sample of 26 SLP-
subjects (12-22 years, mean: 16.2; 66% male) with a follow-up of at least 6 and 23
months on average, a transition rate to Schizophrenia or Schizoaffective Disorder of
27% showed [111]. Additional 3 subjects (11.5%) developed Bipolar Disorder with
Psychotic Features. The transition rate, however, fell behind expectations for this
assumed highest risk group, particularly as only 2 of those not making the transition
(8%) retained their SLP status, while 6 (23%) improved to CHR-positive or APS
level and 10 (38%) even to CHR-negative or no-CHR symptoms level [111].

FEPSY Criteria

In the Basel “Friiherkennung von Psychosen” (FEPSY) study, criteria for an at-
risk mental state (ARMS) following the UHR criteria [4] and results from the
Age-Beginning-Course study [36] were defined according to the BPRS and distin-
guish APS, BLIPS, genetic risk and non-genetic risk groups [99, 100] (Table 9.3).
Compared to the BPRS-based definition of the PACE group [4] (Table 9.3), not only
the additional risk factors but also the definitions of APS and BLIPS differ. In the
FEPSY study, these mainly require a minimum score on the respective BPRS scales
that is 1 point higher than required by the PACE criteria. In addition, according to
the gender differences in age of onset of schizophrenia, the maximum age was set as
below 25 years of age for men and below 30 years of age for women [99, 100]. In a
first observation period of 2-5 years, 32% of the FEPSY at-risk persons developed
a florid psychosis, 23% in the first year [100] (Table 9.4).
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Basic Symptom Criteria

A different approach to an early detection of FEP is based on the basic symp-
tom concept [112], developed by Gerd Huber in the 1960s [16, 17, 113]. Basic
symptoms (BS) are subtle, subclinical, self-experienced disturbances in drive, stress
tolerance, affect, thinking, speech, perception and motor action that, by definition,
do not occur as the result of a general medical condition or substance use including
psychopharmaca. BS can be present before the first psychotic episode, between and
after psychotic episodes, even during psychotic episodes themselves. They were
thought to be the most immediate psychopathological expression of the somatic
disturbance underlying the development of psychosis — thus the term ‘“basic”
[112]. BS were first operationalised as a semi-structured clinical interview in the
“Bonn Scale for the Assessment of Basic Symptoms” (BSABS) [114]. Shorter ver-
sions for adults and children and adolescents, respectively, i.e., the “Schizophrenia
Proneness Instrument, Adult version” (SPI-A) [115] and “Schizophrenia Proneness
Instrument, Child and Youth version” (SPI-CY) [116], were later developed from
dimensional analyses [117, 118]. While the BSABS only allows a rating of presence,
SPI-A and SPI-CY also allow severity ratings according to the maximum frequency
of occurrence within the past 3 months.

BS are phenomenologically different from mental states known to the patient
from what s/he considers his/her “normal” self and thus are clearly distinguishable
from subtle disturbances described as traits in those at genetic high-risk [119, 120].
In addition, BS are phenomenologically clearly distinct from APS and BLIPS as
they are not necessarily observable by others as are odd thinking and speech and
formal thought disorders; and unlike schizotypal perceptual disturbances and hallu-
cinations, BS are regarded by the patient as originating in him-/herself. Further, BS
do not primarily affect thought content as do magical thinking, ideas of reference,
paranoid ideation, suspiciousness, delusions and Ich-Storungen (i.e., thought broad-
casting, insertion and withdrawal and delusion of alien control). Moreover, negative
symptoms in their current understanding as functional and observable deficits [121]
are also clearly distinct from phenomenologically similar BS, because BS do not
have to be observable to others but can remain completely in the self-perception of
the patient [112, 115, 116].

BS were first examined for their Schizophrenia-predictive value in the “Cologne
Early Recognition” (CER) study [102, 122]. Therein, 385 patients who were pre-
sumably in the prodromal phase of Schizophrenia were followed up on average 9.6
(£7.6) years past baseline. By this time, 49% of the former patients who agreed
to follow-up (n = 160; 50 had not reported any BS at baseline) had meanwhile
developed Schizophrenia. Only 2 of these had not reported any BS at baseline. The
overall presence/absence of at least any 1 BS correctly predicted presence/absence
of subsequent transition to Schizophrenia in 78.1% [102, 122].

From further analyses, 2 partially overlapping BS criteria for defining an ARMS
of psychosis, primarily Schizophrenia, were developed [122]. The first criterion that
consists of 10 cognitive-perceptive BS and is abbreviated as COPER (Table 9.5)
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Table 9.5 Basic symptom based definitions of an at-risk mental state of psychosis and their

predictive accuracy in the CER study [3, 12]

Criterion

Predictive accuracy®

Cognitive-perceptive basic symptoms (COPER):

2 at least any 1 of the following 10 BS with a
SPI-A/SPI-CY score of >3 within the last 3
months and first occurrence >12 months ago:

e Thought interference

e Thought perseveration

e Thought pressure

e Thought blockages

e Disturbance of receptive speech

e Decreased ability to discriminate between ideas
and perception, fantasy and true memories

e Unstable ideas of reference

e Derealisation

e Visual perception disturbances (excl. blurred
vision and hypersensitivity to light)

e Acoustic perception disturbances (excl.
hypersensitivity to sounds/noises)

Cognitive disturbances (COGDIS)

2 At least any 2 of the following 9 BS with a
SPI-A/SPI-CY score of > 3 within the last 3
months:

o Inability to divide attention

e Thought interference

e Thought pressure

e Thought blockages

e Disturbance of receptive speech

e Disturbance of expressive speech

e Unstable ideas of reference

e Disturbances of abstract thinking

e Captivation of attention by details of the visual
field

Sensitivity = 0.87

Specificity = 0.54

Positive predictive value = 0.65
Negative predictive value = 0.82
Positive likelihood ratio = 1.89
Negative likelihood ratio = 0.24
Odds ratio = 7.86

False positives = 23.1%

False negatives = 6.3%

Sensitivity = 0.67

Specificity = 0.83

Positive predictive value = 0.79
Negative predictive value = 0.72
Positive likelihood ratio = 3.94
Negative likelihood ratio = 0.40
Odds ratio = 9.91

False positives = 8.8%

False negatives = 16.3%

4for BSABS-rating of presence, irrespective of recency and frequency.

was based on findings on the predictive accuracy of single BS [102, 122]. The sec-
ond was based on a methodological study of the same data in that a cluster of 9
cognitive BS had repeatedly been selected as the most predictive of all 7 exam-
ined clusters [123]. This cluster was called “Cognitive Disturbances” (COGDIS;
Table 9.5) [122, 123].

In the matter of general predictive accuracy, the 2 criteria slightly differed in the
CER study as COGDIS tended to be more conservative than COPER, i.e., to perform
better in ruling in subsequent Schizophrenia at the cost of performing worse in ruling
it out (Table 9.5 [122]). The transition rate throughout the average follow-up period
of roughly 10 years was 65% for COPER and even 79% for COGDIS with the
majority of transitions occurring within the first 3 years past baseline (Table 9.4).
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In a second prospective study conducted with the SPI-A and with a systematic
follow-up of 24 months [103] (Table 9.5), altogether 38% of the initially included
146 at-risk subjects according to COPER developed a frank psychosis, mainly
Schizophrenia, within 12.3 (£10.4) months on average (1-48; Median = 9). Thus,
the positive results of the CER study were confirmed for the first years past base-
line. This included the fact that, again, COGDIS appeared to be more specific but
less sensitive than COPER (Table 9.4).

Integrative Approaches

Early and Late Initial Prodromal State Criteria

Within the early detection and intervention projects of the German Research
Network on Schizophrenia [124], the BS and UHR approach were combined to
define an “early initial prodromal state” (EIPS) and a “late initial prodromal state”
(LIPS). The EIPS criterion attempts to define an at-risk group at incipient but not
imminent or immediate risk of psychosis and is defined alternatively by COPER
and the “trait-state” criterion of the UHR criteria (Tables 9.3 and 9.5), with the
peculiarity that the risk factor “Schizotypal Personality Disorder” was exchanged
for “obstetric complications”. In line with the initial description of UHR criteria
as describing a most imminent risk of transition within 12 month, the LIPS crite-
rion attempts to identify people at an imminent risk of psychosis and, alternatively,
includes APS and BLIPS [125]. It was hypothesised that, following unspecific signs
of the beginning psychotic disorder, EIPS would precede LIPS prior to the onset of
the full-blown psychotic disorder [124—127].

Taking COPER as a measure for EIPS and APS as a measure for LIPS, this
2-stage ARMS model was retrospectively examined in a sample of 128 FEP inpa-
tients and broadly confirmed [37]. Further, it showed that both COPER and APS
were frequently reported for their prodromal phase by FEP inpatients, thus showing
excellent sensitivities for both criteria of 0.80 and 0.74, respectively, and even of
0.87 for either one. This indicates that, in terms of sensitivity, both criteria would be
suitable for the early detection of psychosis — even in the majority of FEP patients
who do not seek help for mental problems prior to the onset of frank psychosis and
accounted for 70% of the sample [37, 128, 129].

UHR-BS Criteria

UHR and BS criteria were first combined alternatively to define an ARMS in the
Cologne early detection and intervention centre (FETZ) where they showed a large
overlap with UHR criteria as assessed with the SIPS [108]. Thereby, UHR criteria
rarely occurred without COPER and/or COGDIS, whereas BS criteria occurred
without UHR criteria in about 14% of at-risk patients.
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A

Pl-category IV - RR 1621 |
people meeting ['p|.category IIl - RR 351 |
l
|

at-risk criteria

[ Pl-category | - RR67

£

people seeking help for mental
problems in early detection centres

/ A\
people seeking help for mental
problems
/ \
people with mental
problems

general population

Fig. 9.1 The risk stratification strategy, exemplified by the EPOS results [106]. PI-category: risk
class according to the prognostic score RR: relative risk for transition within 18 months related to
the 12-month incidence rate in a UK general population sample of 0.035% for any psychosis [172]

The first study explicitly relying on BS and UHR criteria as alternative intake cri-
teria was the naturalistic observational “European Prediction of Psychosis Study”
(EPOS) [130]. Therein, the COPS, i.e., the UHR definition of the SIPS, and
COGDIS were used to predict a transition within 18 months past baseline [106,
131]. It showed that the concurrent presence of COGDIS and UHR criteria at base-
line was most sensitive (0.68) and most frequent in 1 of 4 risk groups that exhibited
the highest risk of transition (Fig. 9.1; see also below), thus predicting transi-
tion to psychosis within 18 months better than the presence of COGDIS or UHR
alone [106].

Exclusion Criteria

Early detection of FEP studies, naturally, have agreed in excluding current or past
psychotic disorders or episodes of more than 1 week, exceptionally even of more
than a few hours [96]; and most even state so explicitly (Table 9.6). Further, they
generally have agreed on excluding general medical conditions from that relevant
symptoms might arise. Other exclusion criteria — not always explicitly mentioned —
were related to the assessability of at-risk and other symptoms and mainly involved
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insufficient knowledge of the respective language and/or an IQ below a certain
threshold that varied between 85, i.e., borderline intellectual functioning, and 70,
i.e., mental retardation (Table 9.6).

In the matter of drug use, misuse and dependency, exclusion criteria have varied
greatly (Table 9.6). While some studies have considered these, when present cur-
rently or until recently and particularly if involving illicit drugs, to different degrees
as an exclusion criterion [67, 69, 70, 86-90, 101-106], others have not taken them
into account at all [4, 48, 56, 64-66, 72-74, 76, 77, 79, 91, 92, 96], explicitly have
not excluded cannabis [67, 88] or even have incorporated the regular use of illicit
drugs into ARMS criteria as one of the risk factors [99, 100] (Table 9.3, FEPSY
criteria).

Similarly inconsistent has been the consideration of other psychiatric disorders
(Table 9.6) that have been listed as an exclusion criterion in many studies using the
SIPS, if they could fully account for the at-risk symptoms [69, 70, 86, 87, 89, 90,
101], or, in case of personality disorders, have been excluded when accompanied
by severe acting-out behaviour in a Japanese study [78]. In addition, suicidality and
homocidality/aggressive behaviour or disruptive behaviour have served as exclusion
criteria in some studies [67, 69, 70, 86, 87, 89, 90, 101] (Table 9.6).

Moreover, some studies have excluded subjects with past or current
neuroleptic — rarely also mood-stabilizing — medication at baseline [4, 104], though
this has been most frequent in intervention studies [65-67, 76]. Other exclusion cri-
teria have rarely been described and, if so, have been related to the study’s aims,
e.g., certain laboratory values in the w-3 fatty acid intervention study [67].

In all, it has to be assumed that, besides differences in ARMS criteria and/or
their operationalizations, differences in exclusion criteria have also added to the
differences in reported transition rate.

Transition Criteria

General transition criteria of early detection studies aiming at the prediction of any
affective or non-affective psychotic disorder, and not specifically of Schizophrenia
[102] or schizophrenia-spectrum disorder [97, 98], almost consistently have
required the presence of positive psychotic symptoms, i.e., delusion, hallucina-
tion and formal thought disorder, for more than 1 week (Table 9.6). Exceptions
to this have been the transition criteria according to the SIPS, i.e., the “Presence of
Psychotic Syndromes, POPS” criteria, with a minimum duration of positive symp-
toms of 4 days a week [69, 70, 86, 90, 97] and the transition criterion used by Mittal
and colleagues [101] that has solely required the occurrence of psychotic symptoms.

While most groups have also made explicit requirements for a minimum fre-
quency of occurrence of psychotic symptoms (Table 9.6), others have not [97,
98, 103, 105, 106] or have required that the minimum psychotic symptom sever-
ity had to be sustained throughout the crucial period defining transition [67]. The
definition of symptom severity, however, has shown the greatest variance across
studies because various assessments of psychotic symptoms have been used, e.g.,
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the BPRS with or without the CASH, the CAARMS, the SIPS, the PANSS or the
“Present State Examination, 9th version” [102, 131] (Table 9.6). But even if the
same instrument for the assessment of frank psychotic symptoms was used, the
required minimum cut-off score for the rating of a frank psychotic symptom has
partly been incongruent between different studies: e.g., the required minimum score
on the hallucination subscale of BPRS varied between 2 [4] and 3 [75] across the
PACE studies, in which, moreover, the minimum BPRS scores have been gener-
ally 1 point below the respective thresholds required in the FEPSY study [99, 100]
(Table 9.6). Still other studies have employed no general transition criterion but
diagnostic criteria of psychotic disorders according to DSM-1V [88, 91, 93] or ICD-
10 [96] or structured interviews for their assessment [83], such as the “Diagnostic
Interview for Psychosis™ [132].

Thus, aside from the inconsistent inclusion and exclusion criteria (see above),
differences in transition criteria, too, have to be assumed to add to the differences in
results of early detection studies.

Résumé of Current Early Detection

Contrary to the pessimistic view of the possibility to detect emerging FEP early,
i.e., already in its prodromal state, that dominated psychiatric research and clinic
for almost a century, the past 2 decades have evidenced the emergence of encourag-
ing results with regard to the detection of persons with a substantially increased risk
of developing FEP. Inconsistencies in ARMS criteria and their operationalization, in
exclusion as well as transition criteria and in follow-up periods that sometimes are
only reported as means, however, obstruct the comparability of results and, thereby,
reliable conclusions about the amount of risk of transition to psychosis delineated
by current at-risk criteria. Changes in the operationalization of intake, exclusion
and transition criteria might also underlie, at least in parts, reports of declining con-
version rates in recent UHR studies [72, 81]. These have mainly been reasoned to
possibly result from an earlier help-seeking or referral to specialized services and,
thus, an earlier and thereby potentially more effective early intervention [81, 133].
Additionally, a longer lag time to transition has been suggested as a consequence of
earlier help-seeking, which, consequently, would necessitate longer follow-ups to
detect similar transition rates [81, 133].

Further, other unsystematic sampling and/or referral biases such as overinclusive
referral strategies and a consequential dilution of at-risk samples have been put for-
ward as an additional or alternative explanation of declining transition rates [133].
This line of argument, however, implies that ARMS criteria are in truth less specific
than indicated by early studies and that they are met by a significant proportion of
persons not actually at an increased risk of developing FEP. A possibly low speci-
ficity of UHR criteria, in particular of APS and BLIPS, has indeed be argued from
studies reporting a high prevalence of psychotic-like experiences in the general
population and non-psychotic clinical samples alongside a low prevalence of
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clinically significant psychotic symptoms [134—137]. Yet, these studies used self-
report questionnaires or fully structured interviews administered by lay interviewers
designed for the assessment of psychotic symptoms but not APS [135, 138—144] that
are therefore most likely no valid estimation of APS. This is even more likely as even
the degree to that psychotic-like experiences reflect clinically relevant psychotic
symptoms has been questioned [141, 145]. Indeed, first studies of the prevalence
rates of ARMS criteria indicate that these, when assessed in a clinical manner, are
rather uncommon in the general population: A study of BS as assessed only for pres-
ence/absence with the BSABS in 96 adolescents from the Swiss general population
[146] found 6-month prevalence rates of COPER and COGDIS symptoms in suf-
ficient number, though potentially not sufficient frequency of occurrence, of 8 and
3%, respectively [118]. And in a pilot study on 58 subjects between 16 and 35 years
of age also from the Swiss general population, none reported COPER or COGDIS
symptoms in sufficient number and frequency as assessed with the SPI-A for the
past 3 months, BLIPS were also never reported in the clinical telephone interview,
and APS criteria according to COPS were only once fulfilled (1%) [147]. Though
large epidemiological studies of the prevalence of ARMS criteria in the age-defined
risk segment of the general population, assessed within a clinical interview, are still
wanting, these first results give preliminary indication that ARMS criteria might
not — as feared — “reflect behaviours so common among adolescents and young
adults that a valid distinction between ill and nonill persons is difficult” [134,
p. 841].

Yet, even if it will be proven that at-risk criteria delineate psychopathological
states, with the current focus on FEP as the main outcome of interest, it will be
important for future planning of service provision to characterize in long-term stud-
ies the subgroups of at-risk patients who do not transit to FEP but show other
diagnostic outcomes and remain impaired and/or continue to fulfil at-risk criteria
and of those who fully recover over time with or without treatmen [133].

Future Directions

Risk Enrichment and Stratification

Current ARMS criteria, though a promising starting point for an accurate early
detection of FEP, still result in considerable proportions of false-positive predic-
tions. Thus, in the search for risk enhancing factors, potential additional predictors
have already been investigated in great number. Yet, only recently, longitudinal
analyses of sufficiently large at-risk samples with sufficiently large subsamples of
transited subjects have been available. While the body of literature for the major-
ity of potential additional predictors is scarce or inconclusive, there is increasing
evidence that deficits in psychosocial functioning and more severe APS as well as
measures of verbal and working memory and of processing speed might be promis-
ing candidates for the enhancement of accuracy of prediction of transition to FEP
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in at-risk samples [133, 148]. Comprehensive overviews of potential clinical and
biological risk factors for psychosis in at-risk samples have recently been provided
by Correll and colleagues [133] and, of neurocognitive parameters, by Pukrop and
Klosterkotter [148].

Most approaches to risk enhancement using regression models and single cut-
offs to improve prediction by UHR criteria, however, resulted in an unfavourable
loss of sensitivity and, consequently, in an undesirable exclusion of patients below
the cut-off, who might, in fact, be in an ARMS and would benefit from an early
intervention [75, 90, 122, 149]. Thus, for the frequent lack of validation of find-
ings and the loss of sensitivity, the search for additional predictors has so far not
resulted in a modification of ARMS criteria, except for the introduction of a reduced
psychosocial functioning as an obligate criterion of the APS and BLIPS criteria
in the latest PACE/CAARMS operationalization of the UHR criteria CAARMS.
Comprehensive Assessment of At Risk Mental States, Version December, 2006,
unpublished (Table 9.2). It yet remains to be shown that this UHR operationaliza-
tion will indeed result in a rise of transition rates and will not overly lower sensitivity
by particularly excluding at-risk subjects with still sufficient coping strategies.

In somatic medicine such as oncology or pneumology [150-152], a well-
established and widespread risk modeling procedure, which does not result in a loss
of sensitivity, is the use of prognostic indices (PI) for a multivariate clinical staging
by risk stratification. This risk stratification approach has recently been introduced
into early detection research by the EPOS group [106]. They developed a clini-
cal model based on a Cox regression equation including 6 variables (SIPS-Positive
score, SIPS bizarre thinking score, SIPS sleep disturbances score, SIPS schizotypal
personality disorder, highest GAF-M score in the past year and years of education).
Based on the individual regression scores, a multivariate PI for further classifying
the risk of transition to psychosis into 4 risk classes was suggested — each delineat-
ing a significantly increased relative risk, compared to that of the general population,
rising with each class (Fig. 9.1) [106]. Thereby, the PI has not been suggested to
replace initial intake criteria; rather it is meant to facilitate a better and more individ-
ualized risk estimation in the whole at-risk sample. This 4-class model was argued
to significantly improve the prediction of psychosis by enabling a differentiation of
the individual risk in terms of magnitude and time [106].

Such a more individualized risk estimation or clinical staging of risk — if vali-
dated in future studies — could significantly advance the development of risk-adapted
inclusion criteria for future randomized preventive trials [106, 149]. All the more,
because risk stratification approaches have two major advantages over risk enhance-
ment strategies introducing additional conditions to the initial at-risk criteria: First,
no matter his/her prognostic score, a patient continues to be considered “at-risk”
once screened positive on the applied at-risk criteria. Thus, no loss of sensitivity
occurs with this approach, in which current ARMS criteria would remain to serve
as a first-step detection tool of a generally increased risk. Second, instead of a binary
one-fits-all risk estimate based on current ARMS criteria, an individual PI provides
a detailed definition of the patient’s risk at a given time by serving as a multivariate
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second-step and change-sensitive tool for risk classification in terms of magnitude
and time [106]. While in the first application of this risk stratification approach in
EPOS, only certain clinical and demographic variables had been considered [106],
next, it will have to be investigated, whether a multilevel model including neurocog-
nitive, neurobiological, socio-biographical or environmental variables will increase
the predictive accuracy even further. In addition, future studies will have to exam-
ine whether such models can also be applied to the prediction of psychosis within
different time frames [106].

At-Risk Criteria and DSM-V

A consistent finding across the different operationalizations of UHR criteria is that
APS accounted for the highest proportion of at-risk patients (Table 9.4). This was
particularly pronounced in COPS [70, 86, 89-92, 112] and had led to the proposal
of introducing a “Prodromal Risk Syndrome for First Psychosis” based on APS and
their operationalization according to the SIPS into DSM-V[153]. By this, it had
been argued, future research on the psychosis would be greatly stimulated, thereby,
continuously enhancing the benefits while reducing the risks of such a prodromal
diagnosis [153, 154]. This proposal, however, had been heatedly debated [118, 134,
137, 154—-167]. Critics mainly argued with the high rate of false-positive predictions
of 60-70% even in specialist clinics that would have to be expected to increase to
up to 90% in general outpatient clinics [157, 159].

Another concern was voiced regarding the still unknown validity of current
ARMS criteria in child and adolescent samples as the majority of early detection
studies were conducted in adult or mixed, i.e., adult and adolescent, samples, with-
out special examination of age or developmental effects [118]. Further, the general
differential validity of such an exclusively APS-based diagnostic category has been
doubted, particularly with regard to Psychosis NOS and dissociative disorders [163].
In line with this and in light of the encouraging results of BS research, it had
been proposed to include COGDIS as a group of symptoms clearly distinct from
diagnostically relevant symptoms of any other DSM disorder [156, 157]. Further,
incorporating COGDIS would be much in line with the suggested inclusion of
cognitive impairments into DSM-V criteria of schizophrenia [164, 165, 168—171]
(Appendix).

In the matter of intervention, it was demanded that the inclusion of such a pro-
dromal risk syndrome should be accompanied already by the provision of adequate
treatment strategies [157]. Preventive intervention studies, mostly anti-psychotic
medication and/or cognitive behavioural therapy, have already shown encouraging
results on active treatment [133]. However, the lower risk for transition to psy-
chosis compared to the control condition was not maintained in 3 of the 4 studies
with available longer-term data [66, 80, 86]. Thus, first prevention studies have
mainly failed to produce satisfying long-term results [133] (see also Volume III,
chapter 42).
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Other critics of a risk syndrome argued that, while a need for treatment in help-
seeking at-risk samples was most certainly given, a related diagnostic class should
not attempt to define an end-stage syndrome when, in fact, any kind of outcome
was possible [160, 164, 165]. Such a diagnostic class in terms of a psychosis
spectrum disorder — alike ICD-10’s Schizotypal Disorder (F.21) — that could be
diagnosed independently of any potentially associated risk of psychosis was first
proposed by Ruhrmann and colleagues [164, 165] and preliminarily defined by APS
and COGDIS. Their suggestion of an independent psychosis spectrum disorder has
been seized in the latest draft of an “Attenuated Psychotic Symptoms Syndrome”
(Appendix) recommended by the DSM-V work group — either for inclusion in the
main DSM-V manual or in an appendix for further research. Although modelled
on APS according to COPS in terms of frequency and currency (criterion B) and
progression (criterion C), the suggested operationalization of APS does not follow
the SIPS — or any other operationalization used so far — and makes no reference to
schizotypal features originally underlying the definition of APS but, as for BLIPS,
to psychotic symptoms (Appendix).

Conclusion

Over the last 15 years, the prediction and early detection of psychotic disorders has
much advanced, and current ARMS criteria seem to offer an excellent starting point
for an accurate risk estimation in future — at least in patient populations seeking
help for mental problems in specialized early detection services or being referred to
these. Yet, several questions remain:

e What ARMS criterion or combination of ARMS criteria and in what operational-
ization performs best in predicting transition to FEP? And within what time
frame?

e Do certain ARMS criteria or their combination perform differently in predicting
different types of psychosis? And can they also be used to predict other severe
psychiatric disorders such as bipolar disorders?

e Can current ARMS criteria, which have mainly been studied in adult or mixed
adult-adolescent samples, be transferred to children and adolescents? Or do
developmental aspects need to be considered? In particular, how can newly
occurred schizotypal features in adolescents that might signify the develop-
ment of a Schizotypal Personality Disorder be reliably distinguished from APS
signifying the development of FEP?

e What other predictors, which preferably should broadly be applicable in clinical
settings, can enhance individual risk estimation?

e Can current ARMS criteria maintain their predictive accuracy in other clinical
settings? And how can the reliability of the assessment of ARMS criteria that
currently rely on special scales requiring rater training be ensured in these other
clinical settings?
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Appendix: Criteria of the Attenuated Psychotic Symptoms
Syndrome Recommended by the DSM-V Development Work
Group as of May-17-2010 (http://www.dsm5.org/
ProposedRevisions/Pages/proposedrevision.aspx?rid=412#)

All six of the following:

(a) Characteristic symptoms: at least one of the following in attenuated form with
intact reality testing, but of sufficient severity and/or frequency that it is not
discounted or ignored:

(i) delusions
(@i1) hallucinations
(iii) disorganized speech

(b) Frequency/Currency: symptoms meeting criterion A must be present in the past
month and occur at an average frequency of at least once per week in past month

(c) Progression: symptoms meeting criterion A must have begun in or significantly
worsened in the past year;

(d) Distress/Disability/Treatment seeking: symptoms meeting criterion A are suf-
ficiently distressing and/or disabling to the patient and/or others to lead to
help-seeking

(e) Symptoms meeting criterion A are not better explained by any DSM-5 diagno-
sis, including substance-related disorder.

(f) Clinical criteria for any DSM-V psychotic disorder have never been met

Dimensions will be assessed on a 0—4 scale cross-sectionally, with severity assess-
ment based on past month. There are distinct psychopathological domains in
psychotic illnesses (most clearly noted in schizophrenia) with distinctive patterns
of treatment-response, prognostic implications, and course. The relative severity
of symptoms across these domains varies across the course of illness and among
patients. This is a major change that will potentially be of great clinical value and
will also be of additional research utility.


http://www.dsm5.org/ProposedRevisions/Pages/proposedrevision.aspx?rid=412#
http://www.dsm5.org/ProposedRevisions/Pages/proposedrevision.aspx?rid=412#
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Chapter 10

Schizophrenia Spectrum Disorders in Relation
to the Totality of Psychosis: From First Episode
to Long-Term Outcome

Tara Kingston, Olabisi Owoeye, Anthony Kinsella, Vincent Russell, Eadbhard
O’Callaghan, and John L. Waddington

Abstract “Schizophrenia spectrum disorders”, however broadly defined, still fail
to capture large tranches of psychotic illness whose epidemiological, psychopatho-
logical and pathobiological characteristics are likely important for holistic under-
standing of psychosis. We outline preliminary findings from the Cavan-Monaghan
First Episode Psychosis Study (CAMFEPS) that suspends a priori diagnostic crite-
ria, incepts “all” cases of first episode psychosis on an epidemiologically complete
basis, follows cases prospectively over several years and evaluates the extent to
which putative post hoc diagnostic distinctions are actually sustained or refuted
by the data. Findings from CAMFEPS elaborate a dimensional as distinct from
a categorical concept of psychotic symptomatology. What we currently diagnose
operationally as schizophrenia/*“schizophrenia spectrum disorders” may consti-
tute not a discrete entity/collective but, rather, a domain characterised by certain
epidemiological, psychopathological, pathobiological and functional characteris-
tics; the boundaries of this domain appear arbitrary and in continuity with other
operational psychotic and non-psychotic, particularly affective diagnoses and, per-
haps, with the limits of “normal” adult human behaviour that include non-clinical,
psychotic-like experiences.
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DUP Duration of untreated psychosis
EXIT Executive interview

NES Neurological evaluation scale

NSS Neurological soft signs

PANSS Positive and negative syndrome scale
QoL Quality of life

RR Relative risk

SD Standard deviation

SE Service engagement
Introduction

While the impact of in vivo neuroimaging, postmortem cytoarchitectonic and
molecular genetics on our understanding of the pathobiology of schizophrenia
is substantial, our underlying concept of the disorder also continues to evolve
[1-4] (see also Ritsner and Gottesman, this volume). Clinical reality has long
made it apparent that the diagnostic entity of Schizophrenia, however defined [for
this article, DSM-IV terminology and criteria are adopted], captures only a mod-
est proportion of cases characterised clinically by psychotic illness and related
abnormalities of mentation and behaviour.

The notion of “schizophrenia spectrum disorders” typically encompasses also
Schizophreniform disorder, Schizoaffective disorder and Schizotypal personality
disorder, with the status of Delusional disorder and Schizoid personality disorder
remaining unclear in the absence of biological validators for either individual or
collective diagnostic categories [1-4] (see also Mamah and Barch, this volume).
Yet even “schizophrenia spectrum disorders”, however broadly defined, still fails
to capture large tranches of psychotic illness, most notably the affective psychoses
[Bipolar disorder and Major depressive disorder —with psychotic features] and Brief
psychotic disorder (see also Chapter 15 by Castagnini and Berrios, this volume) but
also Substance-induced psychosis, Substance-induced mood disorder — with manic
features, Psychosis due to a general medical condition and Mood disorder due to a
general medical condition — with manic features; there endures also the enigma of
Psychosis not otherwise specified.

We have argued previously [5, 6] that a critical route to addressing these chal-
lenges is to: (i) suspend such diagnostic criteria; (ii) incept into a research study
“all” cases of first episode psychosis on an epidemiologically complete basis;
(iii) conduct demographic, psychopathological, cognitive, functional and biologi-
cal assessments unencumbered by diagnosis; (iv) follow cases prospectively over
several years; (v) apply such diagnoses not as a criterion for entry into/exclusion
from the study but, rather, as an integral component of prospective assessment;
and (vi) evaluate the extent to which such diagnostic distinctions are sustained or
refuted by the data on a longitudinal basis. To exemplify this approach and illumi-
nate some of the issues outlined above, we present a further update on preliminary
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findings from the still ongoing Cavan-Monaghan First Episode Psychosis Study
(CAMFEPS) [5-7], which is specifically structured, in an unusually favourable
social/demographic/administrative setting, to approach these ideals.

The Cavan-Monaghan First Episode Psychosis Study

As described previously in detail [5], CAMFEPS involves two rural border counties
in the Republic of Ireland, Cavan and Monaghan, having an ethnically homogeneous
population totalling 109,139. It utilises the following ascertainment procedures:
mental health care provided on a strict catchment area basis, involving a home-
base treatment model with minimal recourse to inpatient care [8, 9]; cases identified
from (a) all treatment teams in the catchment area, including services for the elderly
and those with learning disability (b) cases from the catchment area who present
privately to St. Patrick’s Hospital, Dublin, or St. John of God Hospital, Dublin,
which together account for > 95% of all national private psychiatric admissions,
and (c) cases from the catchment area having forensic admission to the Central
Mental Hospital, Dublin; primary entry criterion of a first lifetime episode of any
psychotic illness, to include a first manic episode; no exclusion criteria other than a
previously treated episode of psychosis/mania or psychosis/mania occurring with a
prior, overriding diagnosis of gross neurodegenerative disease [e.g. Alzheimer’s dis-
ease, Huntington’s disease or Parkinson’s disease]; presentation at age 16 or above,
with no upper age cut-off; no loss of cases to services for the elderly or those
with learning disability; demographic, psychopathological, cognitive, functional
and biological assessments, including DSM-IV diagnosis; follow-up assessments
at 6 months and 6 years; Research Ethics Committee approvals for all procedures,
to include obtaining diagnostic/demographic information from case notes/treating
teams for those declining formal assessment.

Epidemiology

During the interim period [1995-2008] we incepted 372 cases of first episode psy-
chosis, to include a first manic episode [mean age, 38.4 (SD 19.5; range 16-92); 215
males, age 35.6 (18.4); 157 females, age 42.3 (20.2); age at inception was younger in
males than in females, P < 0.05. The incidence of psychosis was 33.5 (95% CI 30.1—
37.0)/100,000 of population age > 15 [males, 38.9; females, 28.0; risk for psychosis
was greater in males than in females, relative risk (RR) = 1.4 (95% CI 1.1-1.7),
P <0.01].

DSM-IV diagnoses at 6 months post-inception were: Schizophrenia, N = 73;
Schizoaffective disorder, N = 19; Schizophreniform disorder, N = 21; Brief psy-
chotic disorder, N = 20; Delusional disorder, N = 22; Bipolar I disorder, N = 73,
Bipolar II disorder — depressed with psychotic features, N = 1; Major depressive
disorder — with psychotic features, N = 77; Substance-induced psychosis, N = 20;
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Substance-induced mood disorder — with manic features, N = 6; Psychosis due to a
general medical condition, N = 11; Mood disorder due to a general medical con-
dition — with manic features, N = 3; Psychosis not otherwise specified, N = 23,
there were two cases of “Simple deteriorative disorder” [a DSM-IV (Appendix B)
exploratory entity relating to all the hallmarks of schizophrenia in terms of negative
symptoms and functional decline but without sufficiently prominent positive symp-
toms to satisfy criteria for schizophrenia]; one case having an inception diagnosis
of Brief psychotic disorder defaulted from care immediately following inception,
hence his status at 6 months could not be determined. There were three cases of com-
pleted suicide over the first 6 months following inception, with the “last observation”
diagnosis prior to demise being carried forward.

At 6 months post-inception, the three largest diagnostic nodes were:
Schizophrenia [N = 73, mean age 30.9 (SD 14.5; range 16-79), incidence 6.4 (95%
CI 5.0-8.1)/100,000 of population age > 15; 54 males, age 28.6 (13.3); 19 females,
age 37.4 (16.3)]; Bipolar I disorder [N =73, age 32.6 (14.0; range 16-80), incidence
6.6 (5.2-8.3); 38 males, age 31.2 (13.3); 35 females, age 34.2 (14.7)]; and Major
depressive disorder — with psychotic features [N = 77, age 51.2 (22.1; range 16-87),
incidence 6.6 (5.2-8.3); 36 males, age 49.6 (23.0); 41 females, age 52.6 (21.4)].
For Schizophrenia, risk in males exceeded that in females [RR = 2.9 (1.7-5.0),
P < 0.001]; conversely, risk for Bipolar I disorder and Major depressive disorder —
with psychotic features was indistinguishable between males and females.

Duration of Untreated Psychosis

As assessed using the scale of Beiser and colleagues [10], mean durations of
untreated psychosis (DUP) across diagnoses at 6 months post-inception were:
Schizophrenia 21.6 months (SD 37.2, range 0-192; N = 43); Bipolar I disorder
[duration of untreated mania] 1.4 months (SD 7.0, range 0-43; N = 38); Major
depressive disorder — with psychotic features 1.7 (SD 2.4, range 0-9; N = 29). For
other diagnoses, DUP was available only for limited numbers of subjects.

Psychopathology

Focussing on the seven positive symptom items on the Positive and Negative
Syndrome Scale (PANSS), scores were similar for cases of Schizophrenia [17.4
(6.4), N = 54], Schizoaffective disorder [15.4 (6.2), N = 17]; Schizophreniform
disorder [14.1 (6.0), N = 10]; Delusional disorder [15.5 (6.2), N = 6]; Bipolar
I disorder [16.3 (8.1), N = 45; on disassembling cases of Bipolar I disor-
der on the basis of DSM-IV specifiers, PANSS-positive scores were somewhat
higher for cases of Bipolar I disorder — with psychotic features [17.3 (8.3),
N = 38] than for cases of Bipolar I disorder — without psychotic features [10.9
(5.0), N = 7, P < 0.05]]; Major depressive disorder — with psychotic features
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[14.6 (6.5), N = 37]; Substance-induced psychosis [13.3 (7.1), N = 12]; Psychosis
due to a general medical condition [19.0 (5.5), N = 4]; Psychosis not other-
wise specified [13.3 (5.0), N = 11]. Only for Brief psychotic disorder [8.6 (3.3),
N = 11] were PANSS-positive scores materially lower than for other diagnoses.
For the remaining diagnoses PANSS was available only for limited numbers of
subjects.

Neuropsychology and Neurological Soft Signs

Application of the Executive Interview (EXIT) [11] indicated frontal lobe function
to be poorer in Major depressive disorder — with psychotic features [9.9 (SD 4.2),
N = 33] than in Bipolar I disorder [6.9 (5.3), N = 39, P < 0.05], with Schizophrenia
evidencing intermediate values [8.4 (4.5), N = 46] that did not differ from either of
these two other diagnoses. There were no significant differences between Bipolar
I disorder — with psychotic features and Bipolar I disorder — without psychotic
features.

Assessment of neurological soft signs (NSS) using the Neurological Evaluation
Scale (NES) [12] revealed no evidence of gross neurological dysfunction across
diagnoses having meaningful numbers of subjects. However, among the three largest
diagnostic nodes NES scores indicated NSS to be more evident in Major depressive
disorder — with psychotic features [18.7 (SD 11.0), N = 30] than in Bipolar I dis-
order [10.3 (8.0), N = 34, P < 0.05], with Schizophrenia evidencing intermediate
values [14.2 (8.1), N = 47, P < 0.05 vs Bipolar I disorder]. There were no signifi-
cant differences between Bipolar I disorder — with psychotic features and Bipolar [
disorder — without psychotic features.

Interim Synthesis — At the First Episode

Post hoc application of DSM-IV criteria at 6 months to CAMFEPS cases, in the
absence of a priori diagnostic restriction, revealed psychotic illness to be approx-
imately 40% more common in men than in women, as noted on meta-analysis
of studies carried out over several decades and which applied diverse diagnos-
tic criteria [13]. As expected, Schizophrenia and Bipolar I disorder constitute
two major diagnostic nodes. However, these diagnoses each accounted only for
approximately a fifth of cases. Extension to “schizophrenia spectrum” diagnoses
[Schizophrenia, Schizophreniform disorder, Schizoaffective disorder] increased the
proportion only to approximately a third of cases. In considerable part, this arose
because of the unexpectedly high incidence of a third major diagnostic node:
Major depressive disorder — with psychotic features. The remaining diagnoses
were: Delusional disorder, Brief psychotic disorder, Substance-induced psychosis,
Substance-induced mood disorder — with manic features, Psychosis due to a general
medical condition, Mood disorder due to a general medical condition — with manic
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features, and Psychosis not otherwise specified; there were also a small number
of cases who showed the hallmark features of negative symptoms and functional
decline but without sufficiently prominent positive symptoms to satisfy criteria for
schizophrenia, i.e. the putative DSM-IV exploratory diagnosis “Simple deteriorative
disorder”.

Among the three major diagnostic nodes, incepting cases without any arbi-
trary upper age cut-off revealed the following epidemiological “signatures’: For
Schizophrenia, risk was threefold greater in men than in women; mean age at
inception was in the early 30s, younger in men than in women, but with a
median in the 20s indicating emergence primarily in early adulthood but extend-
ing throughout the lifespan. For Bipolar I disorder, risk was similar between the
sexes; mean age at inception was in the early 30s for both sexes, but with a
median in the 20s indicating emergence primarily in early adulthood but extending
throughout the lifespan. For Major depressive disorder — with psychotic features
risk was similar between the sexes; mean age at inception was at approximately
50 for both sexes, with a similar median indicating emergence throughout the
lifespan.

However, these three superficially distinct epidemiological “signatures” should
not be interpreted as validation of these diagnoses: they show substantive homo-
geneity in terms of indistinguishable overall incidence and presentation throughout
the lifespan, with differences being quantitative across continuous measures, rather
than indicating any fundamental, qualitative differences. Importantly, these are
population-based profiles that are of no diagnostic utility on an individual case
basis. Additionally, these three diagnostic categories, together with Schizoaffective
disorder and Schizophreniform disorder, were characterised by indistinguishable
positive symptom scores. Furthermore, dichotomization of bipolar disorder into
two subgroups on the basis of the DSM-IV qualifier “— with psychotic features”
revealed only the expected modest difference in terms of scores for positive
symptoms, with no evidence for bimodality that might indicate heterogeneity.
Psychosis in bipolar disorder appears to be a generic characteristic, likely evi-
dent along a continuum, rather than any basis for arbitrary subtyping of the
disorder.

While mean DUP appeared substantially more prolonged for Schizophrenia than
for either Bipolar I disorder or Major depressive disorder — with psychotic fea-
tures, this was somewhat less apparent in terms of medians due to inflation of the
mean by a small number of extremely large DUP values in the Schizophrenia group.
Nevertheless, these data indicate that the nature of co-morbid affective, rather than
psychotic, disturbance may be an important determinant of these differences. While
Schizophrenia evidenced EXIT and NSS scores that did not differ from those for
Bipolar I disorder or Major depressive disorder — with psychotic features, EXIT
and NSS scores did indicate greater impairment in Major depressive disorder —
with psychotic features than in Bipolar I disorder. These data indicate further that
the nature of co-morbid affective, rather than psychotic, disturbance may be an
important determinant of these differences.
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Long-Term Follow-Up

Our concept of psychotic illness can be clarified using an alternative approach,
namely how do the diverse diagnoses allocated over the early phase of illness evolve
longitudinally: in the long-term, do they show the profiles of stable, discrete entities
or do they ultimately converge on a much smaller number of more uniform diag-
nostic nodes; to what extend might these diagnostic resolutions be associated with
similar or different psychopathological and functional outcomes? We have recently
conducted such a long-term follow-up of the first 8 years of cases incepted into
CAMEEPS [N = 202]. Of these 202, long-term follow-up was possible for 196 sub-
jects at a mean of 6.4 years (SD 2.3) after inception. At follow-up 13 subjects, all
male, were deceased: 4 by suicide, 1 by accident and 8 from natural causes.

Diagnostic Stability

Diagnostic stabilities, with transitions, between 6 months and 6 years were as fol-
lows: Schizophrenia, 37 of 42 cases having this diagnosis at 6 months retaining the
diagnosis at 6 years [88%], with 3 evolving to Schizoaffective disorder, 1 to Bipolar
I disorder, 1 to Substance-induced psychosis; Schizoaffective disorder: 9 of 11
[82%], with 1 Schizophrenia, 1 Major depressive disorder — with psychotic features;,
Schizophreniform disorder: 3 of 11 [27%], with 5 Schizophrenia, 2 Substance-
induced psychosis, 1 deceased; Brief psychotic disorder: 2 of 10 [20%], with 2
Schizophrenia, 1 Schizoaffective disorder, 2 Bipolar disorder, 2 Major depressive
disorder — with psychotic features, 1 Delusional disorder; Delusional disorder: 2
of 10 [20%], with 5 Schizophrenia, 1 Schizoaffective disorder, 1 Major depressive
disorder — with psychotic features, 1 Psychosis due to a general medical condi-
tion; Bipolar I disorder: 26 of 34 [716%], with 2 Schizophrenia, 3 Schizoaffective
disorder, 1 Substance-induced mood disorder — with manic features, 2 deceased,
Major depressive disorder — with psychotic features: 22 of 40 [55%], with 2
Schizophrenia, 3 Schizoaffective disorder, 4 Bipolar I disorder, 1 Substance-induced
psychosis,T deceased [2 by suicide]; Substance-induced psychosis: 4 of 11 [36%],
with 1 Schizophrenia, 1 Brief psychotic disorder, 2 Schizoaffective disorder, 1
Bipolar I disorder, 1 deceased; Psychosis not otherwise specified: 4 of 13 [31%],
with 3 Schizophrenia, 3 Schizoaffective disorder, 1 Major depressive disorder — with
psychotic features, 1 Substance-induced mood disorder — with manic features, 1
Alzheimer’s disease. For other diagnoses, follow-up involved only limited numbers
of subjects.

Psychopathology

At follow-up, the three largest diagnostic nodes were: Schizophrenia [N = 60];
Bipolar I disorder [N = 35]; and Major depressive disorder — with psychotic fea-
tures [N = 27]. Using the PANSS, positive symptom scores were lower (P < 0.001)
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for Bipolar I disorder [8.8 (3.2), N = 33] and Major depressive disorder — with
psychotic features [7.8 (1.8), N = 26] than for Schizophrenia [13.0 (5.5), N = 60].

Global Assessment of Functioning

Global Assessment of Functioning was higher (P < 0.001) for Bipolar I disorder
[66.7 (12.4), N = 35] and Major depressive disorder — with psychotic features [68.2
(10.6), N = 27] than for Schizophrenia [52.5 (12.8), N = 60].

Quality of Life

Using the Quality of Life (QoL) scale [14], QoL was higher (P < 0.001) for Bipolar
I disorder [100.7 (19.5), N = 33] and Major depressive disorder — with psychotic
features [97.6 (24.4), N = 26] than for Schizophrenia [70.2 (27.1), N = 60].

Service Engagement

Using the Service Engagement (SE) scale [15] SE was higher (P < 0.01) for Bipolar
I disorder [12.2 (12.2), N = 33] and particularly (P < 0.001) for Major depressive
disorder — with psychotic features [8.7 (10.1), N = 26] than for Schizophrenia [20.4
(12.5), N = 60].

Interim Synthesis — At Long-Term Follow-Up

Re-application of DSM-1V criteria to CAMFEPS cases at 6 year follow-up indicated
a diagnosis of Schizophrenia at 6 months to be substantially stable thereafter, with
accretion of cases via transitions from other categories, primarily Schizophreniform
disorder, Delusional disorder and Psychosis not otherwise specified. However, even
at 6 years, Schizophrenia remained a minority diagnosis: Schizoaffective disorder
showed substantial diagnostic stability, with few transitions to and little accre-
tion from other categories; Bipolar I disorder also showed substantial diagnostic
stability, with limited transitions to other categories, primarily Schizophrenia and
Schizoaffective disorder, and limited accretion from other cate