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Foreword

Schizophrenia Spectrum Disorders: Insightsfrom 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:

* 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.

« 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-IV. Ritsner, Michael S. (Ed.), Springer Science+Business Media, B.V.,,
20009.

Volume I: Neuropsychological Endophenotypes and Biomarkers. 231 pp.

Volume 11: 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 into three volumes. Volume | 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 Il 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 11 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)



viii Foreword

for their excellent cooperation. | 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. 1 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 | was just complaining. The support they have given me over the
years is the greatest gift anyone has ever given me. Finally, | 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 Per spectives

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 (B)

Department of Psychiatry, Centre for Addiction and Mental Health, University of Toronto, Toronto,
ON, Canada M5T 1R8; Faculty of Medicine, Institute of Medical Science, University of Toronto,
Toronto, ON, Canada M5S 1A8

e-mail: george_foussias@camh.net

M.S. Ritsner (ed.), Handbook of Schizophrenia Spectrum Disorders, Volume I1, 1
DOI 10.1007/978-94-007-0831-0_1, c 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

I ntroduction

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 ve