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1. THEORETICAL INTRODUCTION

Neuroscientic approach to psychodynamic description in its historical origin has
been proposed by Freud (1895) in his “Project of scientific psychology”. In princi-
ple this “Project” is focused on relationship between psychoanalysis and neurosci-
ence with the aim to study relations of the nervous system with conscious and un-
conscious mental phenomena described within the framework of psychoanalytic
theory. Basic postulate of this concept is that psychoanalytic explanations and in-
terpretations of mental phenomena refer to processes that may be described using
language of neuroscience, physics and other scientific disciplines as originally
Freud emphasized and other authors proposed (Beutel et al., 2004; Edelson, 1986;
Schore, 1997; Kandel, 1999; Solms, 1997, Westen and Gabbard, 2002a, 2002b;
Yovell, 2000).

In this context, Solms proposed the concept of neuropsychoanalysis (Solms
and Saling, 1986; Solms, 2004; Solms and Turnbull, 2011; Panksepp and Solms,
2012). The neuro-psychoanalytical concept develops substantial links between
Freud's neurological and psychoanalytic ideas and suggests that both sciences
may collaborate on issues of common interest (Solms and Saling, 1986). This
neuropsychoanalytical concept is based on biological descriptions of the brain that
in principle might be connected with Freud’s psychological theories and in clinical
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practice may provide integration of psychotherapy with psychoactive medications
in agreement with current brain imaging data which show that “talk therapy” af-
fects the brain in similar ways as psychoactive drugs (Solms, 2004). Based on
modern concepts, neuropsychoanalysis is aimed to understand the human mind
and especially its relationship to first-person perspective of subjective experience
that in principle may be linked to processes in the human brain but its existence
cannot be reduced only on information processing in neural networks and has
specific dynamics that is called “‘mind” (Panksepp and Solms, 2012). In this context,
historical foundations of neuropsychoanalysis are closely linked to discussion of
the basic philosophical concepts in this field that seem to be mainly focused on
dual-aspect monism which in principle may present a new “school” of psychoa-
nalysis (Solms and Turnbull, 2011).

In the current psychoanalytical thinking the “neuro-viewpoint” related to du-
al-aspect monism presents interesting and controversial issue and may be misun-
derstood as neural reductionism that has been repeatedly a subject of psychoana-
lytic criticism (Pulver, 2003; Vivona, 2009; Talvitie and Ihanus, 2011). In this con-
text some authors pointed out on limits and clinical insignificance of neuroscience
for psychoanalysis simply because “we cannot analyse human experience in
neuroscientific terms” (Blass and Carmeli, 2007, p. 36).

On the other hand, there is a valid assumption that using neuroscience for de-
scription of psychoanalytic phenomena may help to study relationships between
psychological and neuroscientific viewpoints without reductionism (Talvitie and
Ihanus, 2011). Talvitie and Thanus (2011) suggested that this purpose could be
possible to achieve within the framework of “neuropsychoanalysis” based on du-
al-aspect monism that could be understood as an “interfield” theory providing
unifying knowledge connecting both fields and viewpoints. Connections between
both fields as related to objectively conceptualized scientific view may be based on
“circular causality” principle that explains causal chain of phenomena in the field
of mind and in the field of physiological events but also interfield causality which
may describe a physiological change due to an event in the mind and vice versa.
For example, conversion of a stressful event and intrapsychic conflict into somatic
symptoms, behavioral disorders or seizures and on the contrary there is evidence
that somatic disturbances influence the mind. In this context, it is possible to sup-
pose that a neural event has its representation on conscious or unconscious mental
level and vice versa.

With respect to the concept of causality between mind and brain, it is possible
to suppose that both structures in principle reflect each other and are isomorphic
with respect to general principles of mathematics, in which isomorphism is stud-
ied in order to extend insights from one phenomenon to another. In fact, if two ob-
jects are isomorphic, then any property described in scientific description of one
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phenomenon is on a different “isomorphic” level valid for the objects in another
descriptive domain (Marker, 2002; Mazur, 2008). Based on definition of isomor-
phism this problem is well defined in mathematics for scientific description of ob-
served natural process in which the “same” object can be presented to us in differ-
ent ways as for example “wave-particle dualism” in physics representing typical
example of dual-aspect monism in scientific description of physical phenomena.

Applied to experimental work in science isomorphic description means that if
an isomorphism can be found between some fields in which many theorems are
already proved and is possible to describe analogies between those fields then
they in principle may be linked to a kind of “superobject” or superstructure that
underlies both of them and represents their conceptual unity in duality. In this
context, even when the super-object is presented to us by two different ways and
enables two different descriptions, there is a potential description that enables to
consider both of them as equal and isomorphic. On this level of general abstrac-
tion we must separate a general quality connecting both descriptions and find
how this general quality is specifically reduced to create the first one or the second
descriptive level.

In the specific general description of the mind-brain relationship it means that
mind cannot be fully understood using description of its brain, and on the contra-
ry, mind theory may not provide description of brain phenomena even if in cer-
tain conditions, mind may be significantly determined by events in its brain. Both
phenomenological levels of description, mind and the brain, have coupled internal
dynamic structures that are mutually related and causally influenced. In fact it
means that structure as a pattern of relations on various levels of organization cre-
ates a system organized by these characteristic patterns of its defined components
and creates dynamic and metastable structural changes that define dynamics of
the system during the time. Based on this principle, brain as well as mind, may be
defined on a principle of structural patterns of relations that are created by its
basic defined components. These components may be described by language of
physics and chemistry describing creation of various chemical and biological ag-
gregates in the brain and relations between them are essentially understood as in-
formation flows between various levels of the system components.

With respect to current findings there is a basic dilemma whether structural
“disorder” in the biological system that specifically may emerge as mental or
physical disease presents only increased randomness in the system as a response
to injurious stimuli or presents specific and different level of organization of its
components that is not random and present “meaningful response” of the self-
organizing system to these stimuli. This problem seems to be critical for psycho-
analytical viewpoint because when a mental disorder is only a transition increas-
ing randomness in the mind then this pathological process is physically and bio-
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logically determined. Historically this dilemma is contained in basic principles of
psychoanalysis proposed by Freud (1895). Based on his scientific and therapeutic
experience Freud proposed that even if mental disorder may be seen as an in-
creased randomness of mental processing, in fact this randomness is caused by
intrapsychic conflict, which determines that some mental aggregates that are inte-
grated in healthy state of mind may be pathologically disintegrated.

This Freud’s original viewpoint suggests that psychoanalysis as a theory is not
reductionistic and in principle it has important theoretical elements that are also
contained in modern theories of self-organizing systems which implicate that in-
creased randomness and disorder in the system lead to different relations of sys-
tem components. On the other hand, self-organizing rearrangement and re-
patterning of system components implicates increased disorder and random-like
behavior in the system. The concept of self-organizing system is in principle in
agreement with current neuroscientific evidence that mental disorder may be in-
duced by injurious stimuli from the outside world like chemical substances or var-
ious biological or physical influences that increase randomness in the brain and
mental system and may cause relational changes of its components. On the other
hand mental disease may be induced by information overload leading to confu-
sion and increased randomness in mental processing as well as painful and trau-
matic experiences affecting mental components and structural patterns of the hu-
man mind (Breakspear, 2006; Bob, 2008) that lead to psychological conflict and
mental disintegration which may cause physiological and morphological brain
abnormalities (Teicher et al., 2006; Bremner et al., 2007).

In this context, main purpose of this theoretical introduction is to show that
current psychoanalytical and some neuroscientific theories of schizophrenia pre-
sent isomorphic descriptions of the disease that in both descriptions in principle
may be understood as a disorder of mental and neural unity leading to disintegra-
tion of consciousness and on the other hand as cognitive disorder due to increased
randomness in mental and brain processing leading to disturbances in cognitive
functions which in an extreme case may cause loss of differentiation between self
and non-self.

10
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1.1. SPLITTING IN SCHIZOPHRENIA AS A DISCONNECTION
IN THE MIND

The term splitting can be defined as a forming of mental aggregates of incompati-
ble experiences that cannot be synthesized (Freedman, 1980). Freud and Breuer
(Breuer, 1893) defined splitting process as a division in mental apparatus and as a
split of different psychic groupings or ego nuclei, for example due to post-
hypnotic suggestion, hypnoid states, multiple personality disorder or somnambu-
lism (Freedman, 1980; Breuer, 1893). The process of splitting creates “...nucleus
and center of crystallization for the formation of a psychical group divorced from
ego” (Breuer, 1893, p. 123).

1.1.1. Splitting of the Mind

Characteristic description of the splitting suggested Freud (1912), who proposed
that as a consequence of splitting consciousness “...oscillates between the two dif-
ferent psychic complexes, which became conscious and unconscious in alterna-
tion” (Freud 1912, p.262) and found that the splitted mental representations relat-
ed to emotional memories may be linked to a real trauma in infancy (Freedman,
1980).

In this context, may be defined “splitting of representations” and character-
ized by disaggregation of mental images and semantic descriptions of objects,
events and the self, for example splitting of one object into two images - “good”
one and "bad” one (Freud, 1915a; Brook, 1992). Following Freud’s view (1915a, p.
135-136) later psychoanalytical concept proposed by Klein (1946; Lerner and Ler-
ner, 1982) explained splitting as a consequence of a defense mechanism against
destructive impulses within the self (Bychowski, 1956; Klein, 1946, p.101) through
the process of projective identification that using projective mechanism transfers
inacceptable parts of the mind into another person (Hinshelwood, 2008, p.510-
516).

Developmental context in “splitting of representations” was elaborated by
Kernberg (1982), who developed original Freud’s postulates (1938, p.149) on ego

11
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differentiation and its development from an undifferentiated ego-id structure.
Kernberg developed a concept in which primarily undifferentiated self-object rep-
resentation is structured through two contradictory sets of relatively independent
memory traces related to pleasurable-good-rewarding and painful-bad-punishing
experiences (Kernberg, 1982). Based on these tendencies, experiencing of object’s
contradictory qualities [“all good” or “all bad”] is linked to undifferentiated self-
object representations. In later stages of development these contradictory tenden-
cies may be distinguished and differentiated through interrelated processes of
exteroception and interoception that enable to create inner and outer boundaries
and differentiate between self and non-self (Kernberg, 1982; Lichtenberg and Slap,
1973).

In this context, differentiative processes related to splitting also may have
adaptive functions, “...by which the ego organizes its participation in experience -
essentially the early capacity to represent, distinguish between, and categorize ex-
treme states” (Lustman, 1977, p.121). In that manner, splitting may be understood
as a developmental precursor of repression and defensive mechanisms, reflecting
undeveloped ego’s synthetic functions such as primitive idealization, projective
identification, denial and omnipotence/devaluation mechanisms (Kernberg, 1975;
Lerner and Lerner, 1982; Lustman, 1977; Hinshelwood, 2008).

Using splitting processes, defense mechanisms lead to formation of relatively
autonomous independent units within the self. For example, Fairbairn (1941) pro-
posed that psyche is organized through relational structures coupled to the pro-
cess of introjection based on a process of internal adoption of certain parts of oth-
ers mind (Sharf and Birles, 1997). The “relational structures” were comprehensive-
ly described by Glover using his ontogenetic concept of primitive ego nuclei. Glov-
er suggested that the infant psychic structure is multinuclear and consists of psy-
chic ego-nuclei representing innate predispositions of relations between self and
intentional objects (Glover, 1943, 1961). In this context, the ego-nucleus functions
as a ‘miniature ego’ that during development of psychic apparatus and its syn-
thetic functions creates relations to other nuclei. This process enables organization
of the nuclei into coherent psychic structures. However, under stress the ego tends
to regression and splits again, and distinct ego nuclei are expressed via previous
early conflicts and fixations. In this context, Glover suggested the term “nuclea-
tion” for the process when a coherent structure breaks down into separated and
relatively isolated nuclei forming dissociated mental structures (Glover, 1943).

Similarly, Bromberg later proposed existence of many self-states in the mind
that all have a capability of subjective quality of “I” (Bromberg, 1995, 2003, 2009).
According to Bromberg, transitions between individual self-states are subjectively
experienced as continuous and create an illusion of one “I-ness”. In this context,
healthy mind has a certain ability to “stand in spaces” between the self-states

12
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(Bromberg, 2009, p.643). On the contrary, Stern (2004, 2009) proposed that patho-
logically disintegrated self-states may be characterized by splitting between ordi-
nary experiences and “unformulated” experience that are conflicting and “unac-
ceptable”.

Basic description of the splitting process has been proposed by Kohut (1971, p.
240), who suggested that in principle it is possible to define distinctions between
horizontal splitting (repression) and vertical splitting (the splitting proper). In the
horizontal splitting repressed material is different from unrepressed and content
of the split exist on “vertical” axis (e.g. in terms of rawness of affect) while in ver-
tical splitting the split of content exists on the same level on “horizontal” axis, for
example represented as “ego nuclei” (Lustman, 1977; Garfield, 2005; Hinshel-
wood, 2008; Stern, 2004). Both processes define clear differences in which horizon-
tal splitting (repression) allows substitutions by other representations, while verti-
cal splitting results to ego fragmentation (Hinshelwood, 2008). The concept
of splitting in general on its various levels leads to a separation of mental group-
ings that creates relatively autonomous psychic structures due to reduction of
the synthetic and integrative capabilities in order to protect mind against conflict-
ing processes within mental apparatus.

1.1.2. Splitting of the Mind in Schizophrenia

Systematic description of splitting— as a form of dissolution— based on psycho-
dynamic approach was suggested by Bleuler (1911/1950) in his monograph ‘De-
mentia praecox or the group of schizophrenias’. In this groundbreaking work Bleuler
described basic forms of splitting in schizophrenia as a consequence of disturbed
associations. According to Bleuler, the first form of this process represents associa-
tive splitting or “loosening of associations”, when normal pathways of associations
have decreased their ”“cohesiveness”, which leads to displacements, condensa-
tions, confusions, generalizations, clang-associations, illogical thinking and inco-
herence. The second form of splitting is related to splitting of psychic functions,
when complex psychic structures disintegrate due to emotionally charged com-
plexes that become isolated and independent.

Specific form of the splitting in psychosis may occur in cases, when a patient’s
mind is split off into ‘many different persons’. This splitting of the mind likely may
occur due to a lack of inhibition of normal associative links (Bion, 1957; Katan,
1954) in which the ego changes it’s links to one or another of the individual com-
plexes (Bleuler 1911/1950, p.381). In this context, Bleuler in 1911 proposed the
term “schizophrenia’, instead of “dementia praecox” and thought that: “...the "split-

13
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ting” of the different psychic functions is one of its most important characteristics”
(Bleuler 1911/1950, p.8). According to Bleuler (1911/1950) some psychic complex-
es may dominate personality structure, while other complexes are “split off” and
operate as fragments connected with the others in an ”illogical” way. Similarly
described personality structure also Jung (1909), who proposed that associations
are linked to complex mental aggregates that connect emotional, episodic and se-
mantic memories.

According to Bleuler (1911/1950) associative forms of splitting are related to
distorted relations between associations and affectivity due to weakened logical
functions and abnormally facilitated affects. Bleuler’s concept of splitting in schiz-
ophrenia was historically linked to psychoanalysis (Falzeder, 2007). In this con-
text, Freud’s thinking on schizophrenia (Freud, 1896; 1911) was conceptualized as
continuity between schizophrenia and neurosis in which traumatic developmental
factors of schizophrenia are quite similar to neurosis. Typically, an intrapsychic
conflict and primitive defense (projection, disavowal) may play a role in devel-
opment of ego weakness, regression of ego functions. Moreover, prevailing con-
flicts connected with aggressive impulses predetermine an increased severity of
the disease and schizophrenic symptoms (delusions, hallucinations) (London,
1973; Grotstein, 1977b). In later Freud’s work “On Narcissism: An Introduction”
(Freud 1914, p.74-86) he suggested that psychosis is mainly characterized by ‘in-
tentional disappointment’ that represents libido withdrawal from people and
things in the external world which is not replaced in phantasy by other ‘intention-
al expectations’ (i.e. libido investment). This process is typically related to instinc-
tual arousal (i.e. free energy) that cannot be ‘bound” or ‘released” and results to
psychic dissolution (i.e. splitting), and ‘innervates” ideational complexes that cha-
otically enter into consciousness. (Freud, 1914; 1915b, p.203; Novey, 1958; Free-
man, 1997, p. 39). Based on this approach Freud (1923) postulated that basic aspect
of schizophrenia represents a conflict between the ego and external reality that
leads to defense mechanisms related to preservation of the ego identity against
mental fragmentation.

The concept of schizophrenia as a psychical condition related to similar mech-
anisms like in neurosis was later elaborated by Klein (1946) and Rosenfeld (1947).
According to this concept, schizophrenia represents fixation of paranoid schizoid
position, in which primitive defense mechanisms as splitting [in a sense of split-
ting of representations], projective identification and introjective identification
likely play a major role (Klein, 1946). Later Rosenfeld (1947) proposed that projec-
tive identification may be excessive, and may cause that parts of ego are split off
and projected into other persons with resulting restriction of thinking and behav-
ioral patterns. Similarly, Bion (1957) wrote about “splitting attacks”, in which a
person splits internal mental objects or functions and identifies them with real ob-

14
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jects or persons that enables to sense and experience his/her own mental states as
a part of the external world. For example, various bizarre objects or events, such
as “listening chair”, “sight” of unanimous objects, and others, based on projective
mechanism in which a splitted [unconscious] seeing or other sensations may be
transferred to other persons or things (Bion, 1957).

In this context, splitting has been also described as a disturbance or disconnec-
tion between two (or more) mental states or thoughts preventing conscious
awareness against unbearable negative emotions. A consequence of these “attacks
on the link” is an inability to bring together two disconnected thoughts and form a

new mental object and related emotional experience (Bion, 1957, 1959).

1.1.3. Lack of differentiation between inner and outer

A limited capacity to differentiate between inner and outer world, and between
subject and object is also closely linked to schizophrenic splitting. In this context,
several studies compared splitting in schizophrenia with splitting in patients with
borderline personality disorder (BPD) (Lustman, 1977; Blatt and Auerbach, 2001).
The schizophrenic splitting in comparison to BPD has more “molecular” form of
fragmentation (fractured actions, affects, raw drives, perceptions, memories and
fantasy elaborations) as well as it lacks reality testing of subjective identification.
On the contrary, the borderline splitting typically contains configurations of oppo-
site representational aggregates that occurs in successive alternations and pre-
serves reality testing and distinction between subjective and objective forms of
self-awareness (Lustman, 1977; Freedman, 1980; Lerner and Lerner, 1982; Trimboli
and Farr, 2000; Blatt and Auerbach, 2001).

The differentiation deficit likely may be linked to Freud’s concept of libido
withdrawal from external reality (Freud, 1911) and mental representations of ob-
jects (decathexis) (Freud, 1915b). On the other hand schizophrenic fragmentation
and loss of differentiation between internal and external world can have a com-
mon origin in effects of the very early traumatic factors that do not allow differen-
tiation of primarily undifferentiated self-object representation through interrelated
processes of exteroception and interoception as described by Kernberg (1982).
Similarly, Grotstein (1977a; 1977b; 1990) described projective and introjective pro-
cesses related to experiences of missing objects and emphasized a basic deficit in
the development of proprioreceptive functions and perceptual awareness which
disables narcistic representations of objects (internal objects) that cannot be used
for projective identification and re-introjection, which may lead to confusion be-

15
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tween internal and external reality. Caparros (1999) called this process as “un-
completed narcissistic splitting”, which is characterized by a lack of borders be-
tween inner and outer world in which there is no separation, and any attachment
is not possible. The core of this splitting is a denial of a primitive object (Burnham,
1969) as a need-fear dilemma, consisting in an extreme need for external structure of
the object simultaneously with a fear of abandonment or destruction. Similarly
description of schizophrenic mind suggested also Benedetti (Peciccia and Benedet-
ti, 1996), who found that the basis of schizophrenic splitting is a blocked dynamic
communication between "disintegrated separate self’ (in which autistic separation
predominates) and ’disintegrated symbiotic self” (in which the nuclei of symbiotic
fusion predominate). In a case of separateness between these states, the symbol of
self cannot be created (Benedetti and Peciccia, 1998; Pestalozzi, 2003).

In this context Stern (1985) in his developmental theory described four basic
self structures: 1. self-agency: sense of authorship of one’s own actions with self-
invariants of volition, proprioreceptive feedback, and predictability of conse-
quences; 2. self-coherence: sense of being non-fragmented, and as a physical
whole; 3. self-affectivity: inner qualities of feelings patterned by experience; 4. self-
history: sense of continuity in time. The agencies are formed in the first months of
life in mutual interactions between a child and a caregiver, which in the case of a
disability to form “sense of a core self  is linked to inability to appropriately differen-
tiate and distinguish between self and non-self as an agent of an internal experi-
ence (Stern, 1985).

Also other authors were focused on the process leading to a loss of differentia-
tion and distinctions that causes undifferentiated state. For example, Robbins
(1993, 2011) described the undifferentiated state of mind as a form of undifferenti-
ated experience of the world - “protosymbiosis’. According to Bleger (1974) this
‘symbiotic” state disables to process projective identification as an ability to con-
nect past mental experience with perceptual representations of actually experi-
enced events. In this context, the ‘schizophrenic autism’ likely presents “precon-
scious’ undifferentiated ‘symbiotic’ formation. In this undifferentiated state ‘ag-
glutinated nuclei’ [Latin agglutinare- “to glue”] are split-off and deposited in an
external object with symbiotic link between self and external object (Sas, 1992).

Bleger also considered this mental state as an independent earlier position
preceding developmental stages experienced as paranoid schizoid position and
described them as deficient and undeveloped mental states [glyschro-caryc posi-
tion, from Greek yAioypoo- sticky and kapvo- nucleus]: “schizophrenia results from
a pathological splitting with inability to build up the schizoid content of the para-
noid-schizoid position” (Bleger, 1974, p. 24).

Similar concept of primordial “undifferentiated state” can be found in Og-
den’s theory (1989), who called it as ‘autistic contiguous position’. Experiential mo-
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dalities characterizing the undifferentiated state are body touches on the skin sur-
face, rhythmicity and regularity of sucking (Ogden, 1989). Typical experiences
characterizing the undifferentiated state were also described by Tustin (1988), who
defined them as autistic shapes (e.g. gentle touches) or autistic objects (that cause
hard pressure against the infant’s skin). The cause of a deficient differentiation
from mother-child symbiosis likely is linked to a negative attachment, connected
with a fantasy of “...an area of skin common to both mother and infant” (Anzieu,
1993, p.46). Through this area they can communicate, they have the same feelings
and sensations and may mutually “...read the thoughts”. The self is fragmented
into incoherent collection of pieces which create internal undifferentiated "black
holes’” of separateness in which actual representations of otherness are missing
(Anzieu, 1974; 1993).

17
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1.2. NEUROSCIENCE OF SPLITTING IN SCHIZOPHRENIA AND
NEUROPSYCHONALYTIC VIEWPOINT

According to recent evidence, mental disintegration in schizophrenia is related to
disturbed binding and integration of multiple and disparate neural activities un-
derlying cognitive brain functions and consciousness (Singer, 1993, 2001; Varela et
al., 2001; Fries, 2005; Tononi and Edelman, 2000; Peled, 1999; Lee et al., 2003; Ford
et al., 2007). These findings indicate basic experimental paradigm for understand-
ing of conscious integration, which implicates understanding of schizophrenia as
a disorder of neural integration (Tononi and Edelman, 2000). The concept of brain
and cognitive disintegration in schizophrenia is reminiscent of the concept of
“schizophrenia” proposed by Bleuler in his “Dementia Praecox, or the group of
the schizophrenias” emphasizing the splitting or disintegration of consciousness
(Bleuler, 1911/1950, 1919/1906, 1924).

In this recent and historical context the “interfield postulate” would implicate
that the process of mental splitting likely might be related to some form of “neural
splitting” in coordinated brain activity and information processing. Particular
consequence of the splitting is also disturbed process of self-reference based on an
ability to distinguish between the self and an external world which according to
the interfield principle also is related to specific disturbances and disunity of the
brain information processing. Within this context, various neuroscientific data and
theories seem to provide a basic support for certain neuropsychoanalytic view-
points of splitting as a specific process on neural levels of information processing.
Current findings indicate that psychological splitting in schizophrenia is likely
specifically presented on a neural level as disrupted organization in neural com-
munication underlying deficits in mental processing described by three basic
neuroscientific concepts of schizophrenia, i.e. theory of disturbed connectivity,
theory of corollary discharges and dynamic theory of neural complexity.
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1.2.1. Disturbed connectivity and splitting in schizophrenia

The relationship between mental disintegration and disturbed functional integra-
tion of the brain has been significantly developed in the theory of disconnection
(Friston, 1996) or dysconnectivity (Stephan et al., 2009) of neural activities across
different brain regions which likely may significantly influence perceptual, emo-
tional and cognitive processes (Park and Thakkar, 2010). In this context, discon-
nection means a deficit of functional integration among functionally specialized
systems of various neural populations represented in different cortical areas
(Friston, 1996; Park and Thakkar, 2010). The problem of functional integration of
functionally specialized subsystems was also developed by Hoffman and
McGlashan (1993), who proposed the parallel distributed processing (PDP) model
of schizophrenia. The PDP model is based on experimental data and analysis of
psychotic states induced by phencyclidine, or as a consequence of syndrome of
metachromatic leukodystrophy and also neurometabolic studies suggesting that
schizophrenia reflects a breakdown in communication between cortical areas. Us-
ing a computer simulation of the brain pathology they found that main neurocog-
nitive consequences present functionally autonomous cortical circuits called “par-
asitic foci” representing disconnected states that create delusions of control, para-
noid delusions “idee fixe” related to thought disturbances, hallucination, and cog-
nitive deficits (Hoffman and McGlashan, 1993). These parasitic areas in memory,
excluded from other parts of conscious and pre-conscious mental processing, dis-
turb integrative functions and may lead to information interference and conflict
(Piagnol et al., 2003).

The neural disconnections may also be linked to various dysplastic changes
and related to abnormal modulation of plasticity through dopamine and acetyl-
choline neurotransmitter systems (Friston, 2002). The disconnection processes also
significantly influence regionally specialized neural activities responsible for emo-
tional learning and memory such as prefrontal and temporal cortex, mainly medi-
ated by NMDA glutamate transmissions (Friston, 1996, 1998; Stephan et al., 2006,
2009).

The concept of disturbed connectivity in schizophrenia has been also devel-
oped within the concept of multiple constraint organization proposed by Peled
(1999; 2008), who emphasized a specific role of multiple connections that enable
multimodal representations in the brain integrative processes through various
connections among widespread brain units represented by neural assemblies. In
this context, Andreasen et al. (1998) proposed that cognitive dysmetria in schizo-
phrenia is mainly based on disruptions of connectivity between several brain are-
as such as prefrontal regions, thalamic nuclei, and the cerebellum. In addition,
large-scale simulations focused on dynamics of thalamo-cortical integrations sug-
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gest that an altered dynamics of cortico-thalamic and cortico-cortical re-entrant
circuits may be influenced by disruptions of the local connectivity within single
cortical areas (Tononi and Edelman, 2000). Similarly, Friston (1998) also supposed
that these local disconnections might be a consequence of a failure of the brain
binding mechanisms that reflect processes of “‘disconnection” or on the other hand
splitting in the mind. In addition, several data suggest that the connectivity may
be decreased in some ‘symptomatic’ subtypes of schizophrenia and increased in
other subtypes (Lee et al., 2003).

Following these findings current neuroimaging studies indicate that the idea
of “split mind” becomes relevant in an updated context, and these studies address
the mechanism by which splitting of the mind potentially occurs (Park and
Thakkar, 2010). Together these studies are mainly based on reflecting disturbed
connectivity or dysconnectivity (i.e. increased or decreased connectivity) between
several parts of the brain during information processing related to specific psy-
chotic experiences or various experimental tasks (Park and Thakkar, 2010). For ex-
ample, Satterthwaite et al. (2010) reported that recognition memory of faces is im-
paired in patients with schizophrenia and used an affective face recognition para-
digm to examine possible interactions between cognitive and affective neural sys-
tems, namely cortical regions and amygdala, in schizophrenia using a functional
magnetic resonance imaging (fMRI) during tasks with affective face recognition.
They found that patients performed the task more slowly than healthy control
participants. In comparison to control participants schizophrenic patients exhibit-
ed weakening of an interaction and correlation between activity in the amygdala
and cortical regions involved in cognition, while the controls showed a negative
correlation between these regions. This finding may have a relevance to psychical
splitting between affect and cognition in schizophrenia as described by Bleuler
(1911) and Ciompi (1982).

Other interesting example is a study reported by Diederen et al. (2010), who
examined fMRI activation in a network of language-related regions during audi-
tory verbal hallucinations and related signal changes preceding auditory halluci-
nations. During auditory verbal hallucinations they found heightened brain acti-
vation in bilateral (right more than left) language-related regions and bilateral mo-
tor regions. They also found prominent deactivation preceding these hallucina-
tions in the left parahippocampal gyrus and significant deactivation preceding
hallucinations has been also found in the left superior temporal, right inferior
frontal, left middle frontal gyri, in the right insula and the left cerebellum. The au-
thors concluded that a prominent finding of this study shows that the auditory
verbal hallucinations were consistently preceded by deactivation of the
parahippocampal gyrus that play a central role in memory recollection and send-
ing information from the hippocampus to the association areas. Dysfunctions in
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this region caused by disinhibition of the parahippocampal gyrus via dopaminer-
gic innervations, trigger inadequate activity in language-related networks and au-
ditory verbal hallucinations may result from re-experiencing old memories
(Diederen et al., 2010).

In this context, it is possible to assume that hallucinations are essentially intru-
sions of unexpected or unintended information from long-term memory due to
unstructured sensory input (Park and Thakkar, 2010). In agreement with recent
cognitive models of schizophrenia these data suggest that contextual information
exists within a frame of reference which influences access to conscious experience
and within this context the positive symptoms of schizophrenia is possible to un-
derstand as “contextual disturbances” (Gray et al., 1991; Hemsley, 2005; Bion,
1957; 1959) that on neural level might be represented by deficits of information
transfer within the brain and neural communication on synaptic levels.

1.2.2. Dysbalance of neural complexity and splitting in schizophrenia

According to current evidence neural basis of consciousness as an integrative ex-
perience likely represents synchronized neural processes that connect distributed
brain activities related to various mental events into a coherent whole which is
significantly disturbed in schizophrenia (Tononi and Edelman, 2000; Peled, 1999;
Lee et al., 2003). Through these coherent links regulatory functions enable inhibi-
tion or enhancement of neural excitability to create representational maps that
form a basis for integrative mental processing. This dynamic functional organiza-
tion likely also enables to create simultaneously active groups of neurons involved
in dynamic alterations of communicating neuronal assemblies which may be
competitive or may generate synchrony and coherent networks. In this context,
this ability to come into synchrony (in gamma band or other frequency bands) de-
fines neural integration of the network or its complexity represented by simulta-
neously active groups of neurons (Tononi and Edelman, 2000; Lee et al., 2003).
Critical role in these integrative processes likely play cortical inhibitory sys-
tems that enable modulation of neural plasticity which is manifested by a func-
tional reorganization of synaptic connections (Daskalakis et al., 2007). At the same
time the inhibitory systems enable orchestrated activation of a parallel set of in-
hibitory interneurons that organize cortical processes to an intended action and
prevent aberrant activation (Jones, 1993). Nevertheless, although disturbances of
these regulatory functions are influenced by inhibitory deficits, also normal inhibi-
tory functions may fail because of enhancement of certain signals related to in-
creased neural excitability. In this context, the regulatory functions are vulnerable
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to both inhibitory failure and signal enhancement which suggest that disruptions
of temporal binding in distributed neural networks may be influenced by multiple
mechanisms. Basic role in this regulatory functions likely play various
neuromodulatory processes that likely have a profound influence on the cerebral
functions through their effects on the neural excitability and synaptic functions
that are significantly disturbed in schizophrenia and other psychiatric disorders
(Gordon and Hen, 2004; Gray and Roth, 2007; Kruglikov and Rudy, 2008).

According to recent evidence, the process of disturbed neural integration lead-
ing to increased or decreased functional segregation among groups of neurons
might also be quantified using concepts from statistical information theory and in
particular by defining a measure of neural complexity that could provide a possi-
ble explanation for a failure of stability and self-regulatory processes related to
disorganized cognition in schizophrenia (Bob, 2008; Breakspear, 2006; Sporns et
al., 2000; Sporns et al., 2002; Bob et al., 2009; Balduzzi and Tononi, 2008; Tononi,
2004; Tononi and Koch, 2008). An increase in complexity is often associated with
symmetry breaking and the ability of a system to have different states, which is al-
so associated with a decrease in coherence in space over the long range (Weng et
al., 1999).

The mathematical and physical concept of neural complexity (Tononi et al.,
1994) is characterized by dynamic changes between integration, related to func-
tional connectivity, and segregation, linked to functional specialization of distinct
neural subsystems. In this context, neural complexity, measured by EEG and other
psychophysiological measures, reflects processes during activity of independent
areas that enable fast parallel information processing that runs in a distributed
mode (Klonowski et al., 1999; Sammer, 1996; Elbert et al., 1992; Svetlak et al., 2010;
Bob et al., 2009; Bob and Svetlak, 2011). This means that numerous processes from
sensory and cognitive channels are executed simultaneously and this desynchro-
nized neural state may be related to active information processing in the cortex
(Tirsch et al., 2004).

Together these findings suggest that the process of neural or cognitive uncou-
pling may influence more irregular neural states with higher complexity and neg-
atively affect connectivity patterns and integrative phenomena in the brain that
are closely linked to an integrated conscious experience.

In this context, application of nonlinear methods of complexity analysis ap-
plied to EEG and behavioral data obtained from schizophrenia patients have
shown abnormal patterns of complexity and irregularity (Breakspear, 2006) and
altered sequential architecture of their choice-task behavior as a coexistence of
highly predictable and highly unpredictable sequences (Paulus and Braff, 2003).
Similarly, nonlinear and statistical analysis of data from measurement of
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electrodermal activity (EDA) also indicated heightened neural complexity in
schizophrenic patients (Bob et al., 2009).

In this context, psychological splitting and brain disunity is possible to study
on levels of mental disintegration reflected by psychotic symptoms in schizophre-
nia that may be related to decreased or increased synchrony. For example rela-
tionship between wavelet coherence in some pairs of EEG signal and psychotic
symptoms (Bob et al., 2008) or similar relationship between dissociative symptoms
in schizophrenia and cross-correlations between EEG pairs likely as a consequence
of pathological influences of traumatic ‘splitting” or ‘dissociation” in schizophrenia
(Bob et al., 2010).

1.2.3. Splitting, lack of differentiation and corollary discharges

Cognitive and affective representations of one’s identity or the subject of experi-
ence present a basis for self-recognition as a specific cognitive process typically
involving conscious experience and interpretation of own activity as was previ-
ously mentioned in various psychoanalytical concepts (Capparos, 1999; Bleger,
1974; Ogden, 1989) and child observational studies (Stern, 1985). Disruptions of
these self-interpretation processes likely represent a neurophysiological substrate
for the process of fragmentation of consciousness because of misattribution of cer-
tain inner states that may be interpreted as external objects because they are “dis-
owned” and dissociated from consciousness (Bob, 2008). In this context, a specific
form of mental disintegration in schizophrenia linked to loss of differentiation of
the internal and external world is likely related to deficits in communication be-
tween the frontal and temporal lobes (Ford et al., 2005). According to recent evi-
dence, this disintegration of consciousness probably produces defective self-
monitoring and self-experiencing (Feinberg, 1978; Ford et al., 2001, 2007) and this
lack of interaction and disintegration may reflect the process of functional segre-
gation of sets of neurons localized in different cortical areas.

According to recent findings this loss of distinctions between internally gener-
ated psychic activity and external input might be a neural substrate for hallucina-
tions leading to defective self-monitoring and self-integrity originating in motor
brain structures (Feinberg, 1978; Feinberg and Guazzelli, 1999). The motor com-
mands from the brain structures are associated with neural discharges that alter
activity in both sensory and motor pathways. These neural discharges called cor-
ollary discharges (or efference copy) have unique integrative functions that enable
monitoring and modification of the commands themselves before an effector
event is processed. In addition, they enable to inform sensory systems that the
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stimulation produced by movement is self-generated or produced by an environ-
ment, which is crucial for the distinction between self and non-self (Feinberg,
1978; Ford et al., 2001; Ford et al., 2005; Ford et al., 2007; Poulet and Hedwig,
2007). In addition, this loss of distinctions may cause autonoetic agnosia as an ina-
bility to discriminate a self-generated mental activity from an externally generated
one (Keefe et al., 2002). For example, patients with Schneiderian first rank symp-
toms of schizophrenia characterized by a loss of ego boundaries showed an aber-
rant relationships between a degree of discrepancy between seen (a virtual hand)
and self-executed movements and brain activity as measured by regional cerebral
blood flow by PET in the right angular gyrus and in the insular cortex (Farrer et
al., 2004).

Other experimental evidence for the relationship between conscious disinte-
gration and defective self-monitoring or self-experiencing has been reported in
several studies during hallucinations (Feinberg, 1978; Ford et al., 2001, 2007;
Poulet and Hedwig, 2007). For example, using the PET scan it has been found that
applications of the same task to people with schizophrenia, and comparing
hallucinators to nonhallucinators, show that the hallucinators have decreased
blood flow in the speech monitoring areas, such as the left middle temporal gyrus
and supplementary motor area (Andreasen, 1997).

In addition, there is also evidence that derangements of corollary discharges
included in motor mechanisms of thinking produce many symptoms of schizo-
phrenia in the visual or auditory system (Ford et al. 2001, 2007). For example, self-
generated eye movements are related to a corollary discharge of the motor plan,
informing the visual cortex that the changing of a visual input results from a self-
generated action. A similar mechanism likely exists also in the auditory system,
where corollary discharges from motor speech commands prepare the auditory
cortex for self-generated speech, likely through a link between frontal lobes,
where speech is generated, and temporal lobes, where it is heard, for example, in-
ner speech is misidentified as external voices (Ford et al., 2007; Poulet and Hed-
wig, 2007).

In summary, recent findings on corollary discharges show that process of dis-
integration in schizophrenia is related to defective communication between struc-
tures of the frontal, temporal and occipital lobes which produces patterns of tem-
poral disorganization and decreased functional connectivity. In addition, efference
copy deficits in schizophrenia basically present lack of information processing that
is related to specific decrease in brain connectivity that may reflect a level of inde-
pendence between parts of the brain (Ford et al., 2008).
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1.3. CONCLUSION

Current findings suggest that the psychoanalytical concept of splitting may pre-
sent an essence that may be found in various current neuroscientific theories of
schizophrenia focused on processes of dysconnection in information processing.
Although this relationship between the neural and mental processes of splitting is
evident, there is an epistemological limitation in understanding these processes.
This limitation is necessary, because although there is evidence that mental phe-
nomena are related to various physical, molecular, and neurophysiological pro-
cesses, it is not simply possible to suppose that all brain information processes
have mental representation strictly defined in time and space. Nevertheless it is
evident and without doubt that large (indefinable) parts of the brain’s information
content and related neural and information processes are linked to the conscious
and unconscious mind.

In addition, including the time dimension as a sequence of mental phenomena
that produce states of consciousness enables the mind to be defined as a specific
set of mental states represented by various states of consciousness and their con-
nections, which provide associative chains. In this context, it is possible to connect
physical and molecular processing linked to neural microstates with the level of
information processes in the mind (Bob, 2011). Although the brain-mind interfield
principle and dual aspect monism present basic epistemological principles, at the
same time they suggest experimentally testable consequences for
neuropsychoanalysis and other brain-mind sciences. Using those principles it is
possible to connect psychophysiological and psychometric methods and experi-
mentally assess various neurophysiological, molecular and physical processes as
well as processes in the psychological domain with the purpose to study relation-
ships between them.

As a consequence, application of the brain-mind interfield principle and dual
aspect monism, although it is limited, may help to integrate various findings be-
tween the both fields in a meaningful way and using this principle in
neuropsychoanalysis may be useful in making specific, experimentally testable
predictions and defining methods for their performance. In this context, Freud
(1895) in agreement with general thermodynamic and neuropsychological princi-
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ples proposed that mind and brain transform the free energy into mental and be-
havioral activities and focus it on a target in the process of projection or transfer-
ence which enables that the free psychic energy is “bound”. Based on this princi-
ple mind and brain tend to prefer dynamic activity patterns related to feelings of
balance with lowest possible level of free energy. Freud suggested that mental in-
tegration as a potentiality of the “balanced” state of the mind without a conflict
might be linked to “neural unity”. On the other hand, within the framework of the
dual aspect monism it is possible to suppose that splitting of the mind is related to
a form of neural disunity and both processes could be consequences of processes
of information disintegration that manifest in the brain as well as in the mind.

In this context, interfield theory presents theoretical postulate suggesting that
connections between the field of mind and brain may be build on scientific and
experimentally testable principles. These principles most likely are linked to iso-
morphism based on mutually corresponding levels of order or disorder in the
brain as well as in the mind that enables measurable distinguishing between or-
dered or disordered states of the mind and the body.

In the brain ordered states are based on coordinated brain activities related to
information processing based on series of timely and spatially organized mi-
crostates (i.e. neural binding) that provide a unique ability to combine neural bits
of information into complex patterns of activities which manifest as mental func-
tions and behavior. This ability of the brain self-organization to coordinate neural
microstates and “bind” them into complex patterns of information enables to use
and extrapolate basic terms used in thermodynamics and information theory into
specific brain information processing.

This relationship between thermodynamics and information theory is based
on physical principles that enable to connect Shannon’s concept of information en-
tropy with Boltzmann’s statistical formulation of the entropy which indicate that
the loss of information increases spatial disorder (Scott, 2005; Volkenstein, 2009).
This relationship is based on the works published by Szilard (1929/1964), Roth-
stein (1951) and Brillouin (1956), who found an interesting connection between the
Boltzmann entropy and Shannon information entropy (Frieden, 2004). The semi-
nal article “On the Decrease of Entropy in a Thermodynamic System by the Inter-
vention of Intelligent Beings” connecting statistical Boltzmann entropy with in-
formation theory was published by Szilard in 1929 who formulated physical con-
nection between thermodynamic entropy and information (Szilard, 1929/1964;
Zurek, 1984). Similarly, Brillouin (1956) found that information connected with
certain specific physical system, which is bound in the system, is related to its en-
tropy, i.e. bound information = decrease in entropy = increase in negentropy [i.e
negative entropy] and on the other hand information loss = increase in entropy =
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decrease in negentropy, which means that increase of entropy and loss of infor-
mation proceed together (Brillouin, 1956).

Based on this relationship, it is possible to connect time and spatial coordina-
tion of neural microstates with information patterns in the brain and formulate the
Brain-Mind information principle (Bob, 2011). This connection specifically means
that disturbed neural coordination of neural microstates implicates increase in sta-
tistical disorder on a neural level related to various physical and molecular pro-
cesses that consequently [on higher level of disarrangement] may appear as func-
tional or structural deficits of the brain. There is evidence that mental phenomena
are related to various physical, molecular and neurophysiological processes and it
is evident that a part of the brain information content is linked to the human con-
sciousness. In this context, it is possible to connect physical and molecular pro-
cessing connected to neural microstates with the level of information processes in
the human mind. Based on this relationship, it is possible to define brain entropy
as a level of disorder reflecting deficits of time and spatial coordination of neural
microstates which consequently defines “entropy” of mind as a specific level of
disorder that is subjectively experienced and reflected in human mind behavior.

This physical-information relationship enables to define a basic principle of
brain-mind information exchange that is based on the relationship between brain
physical processes and information processing in the human mind. The relation-
ship between statistical (material) entropy in the brain and information entropy
related to information content in the human mind therefore presents and consti-
tutes the basic brain-mind information principle, which specifically states that the
loss of information during brain information processing implicates increased dis-
order (and entropy) of the brain and mind (Bob, 2011).

In this context, interfield view presents philosophical postulate that may be
scientifically described using thermodynamics and information theory that repre-
sents basis for the relationship between psychological and neuroscience descrip-
tions that also enable to explain mutual influences between mental and neural
level of schizophrenia.

Typical example of application of the brain-mind information principle is pos-
sible to apply in research of schizophrenic patients. The brain-mind information
principle states that the loss of information during brain information processing
implicates increased disorder (and entropy) of the brain and mind. In the context
of schizophrenia, the brain-mind information principle predicts that the loss of in-
formation typically implicates disorder and increased statistical randomness in the
microscopic spatial domain of the brain. On the other hand the loss of information
also predicts increased randomness in the temporal domain of mind, as for exam-
ple pseudo-randomness in association flow of schizophrenic patients and other
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temporal discontinuities of mental experience such as amnesia, depersonalization
or derealization and other symptoms.

This consequence of brain-mind information principle is in agreement with
findings documenting the disorder in the brain spatial domain of schizophrenic
patients and there is evidence that spatio-temporal binding and synchronization
mainly in gamma range related to brain information processing is significantly af-
fected in schizophrenia (Tononi and Edelman, 2000; Peled, 1999; Lee et al., 2003;
Ford et al., 2008; Uhlhaas et al., 2008; Uhlhaas and Singer, 2010).

On the other hand disturbed order related to information loss in the temporal
domain is documented in studies of associative process and other studies focused
on discontinuities in schizophrenic thinking and its pseudorandom behavior ob-
served in word associations (Jung, 1909; Kent and Rosonoff, 1910; Moran et al.,
1964; Shakow, 1980; Goldberg and Weinberger, 2000), impaired verbal fluency
(Allen et al., 1993; Himelhoch et al., 1996; Vinogradov et al., 2002) and textual
analyses of the semantic processing (Manschreck et al., 1979, 1981; Hoffman et al.,
1982; Goldberg and Weinberger, 2000) indicating deficits in organization of se-
mantic memory in schizophrenia (Davis et al, 1995; Paulsen et al., 1996;
Vinogradov et al., 2002).

These findings are in agreement with long-term observational data in schizo-
phrenia which show that the psychological influences on patients” mind likely
may explain radical improvements (Harding, 2003; DeSisto et al., 1995; Harrison et
al., 2001) and there is evidence that psychological therapies may significantly in-
fluence treatment outcome in schizophrenia (Mojtabaj et al., 1998; Gottdiener and
Haslam, 2002; Sjostrom, 1985; Wunderlich et al., 1996) and on a parallel levels also
brain functions (Andreasen, 1997; Bob, 2011). In recent time new psychotherapeu-
tic approaches have been developed enhancing binding and synthetic capacity of
thinking and fostering differentiation abilities between inner and outer world,
based on psychoanalytical principles. There should be mentioned particularly
mentalization based psychodynamic psychotherapy (Bateman and Fonagy, 2006;
Brent, 2009) or approaches focused on intersubjective experience and metacogni-
tive capacity (Lysaker et al., 2012a).

However, evaluation of the effect of psychoanalytically based therapies is
complicated by the fact that the effect is likely to rise during follow-up after com-
pletion of treatment and the benefits of the therapeutic relationship can be ex-
pected no sooner than in five years of therapy (Mojtabaj et al., 1998; Robbins,
1993). Assuming validated hypothesis of dual aspect monism of splitting and de-
differentiation in schizophrenia we might have a chance to observe the effect of
treatment using neurophysiological measurements earlier than by usual clinical
assessments and also previously estimate which patients benefit more from the
treatment.
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In addition, the brain-mind information principle predicts process of splitting
as a consequence of the information loss, related to inability to integrate some
mental contents into consciousness that determines disorder in the temporal in-
formation domain of mind. Those typical events of the information loss it is also
possible to observe in various experimental and clinical situations such as in hyp-
nosis, during stressful tasks leading to conflict or information overload and in var-
ious clinical cases. In this context, some presentations of dissociation in its severe
forms such as dissociative identity disorder or in some cases of hypnosis could
present logical consequence of basic principles of nature that predict disorder and
pseudorandomness in information integration within the temporal domain of
mind as a consequence of specific psychological and neurobiological changes
leading to information loss in brain information processing. Similarly, the infor-
mation loss in schizophrenia most likely might be related to mental fragmentation
and connected with primitive defense mechanisms, loss of differentiation between
inner and outer world and loss of ability to symbolize. In this context, the word
“information” (from Latin informare) means to form or to shape and create spatial
and temporal relations.

Critical epistemological aspect of the brain-mind information principle (Bob,
2011) is that it enables to integrate various finding in the field in a meaningful
way, it is compatible with substantial findings in the field and using this principle
may help to establish a novel brain-mind information theory which can be useful
to make specific experimentally testable predictions and define methods for their
performance.

Application of the brain-mind information principle in psychology, cognitive
neurosciences and psychoanalysis is capable to provide specific experimental pre-
dictions representing regular implications of the theory. In addition, application of
the concept could in principle enable to integrate experimental psychology and
neuropsychoanalysis into the domain of interdisciplinary physical sciences based
on rigorous applications of the mathematical theory and experimental data acqui-
sition that provides promising perspective to utilize theoretical and experimental
principles of physical sciences in the field of neuroscientific, psychological and
psychoanalytical research and connect both parts of the “Cartesian” universe us-
ing scientific methods as originally proposed Freud (1875) in his “Project for Sci-
entific Psychology”.
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2. EMPIRICAL RESEARCH
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2.1. SPLITTING IN SCHIZOPHRENIA AND BORDERLINE
PERSONALITY DISORDER

2.1.1. Introduction

Splitting reflects shifts of mind related to a consciously experienced conflict of op-
posing mental forces. In principle it describes fragmentation of conscious experi-
ence that is typically related to long-term or acute stress that significantly disturbs
selfconcept, identity, memory and perception of the external world (Breuer &
Freud, 1895; Kohut, 1971; Stone, 1988; Bob, 2008; Ellenberger, 1970). Nevertheless,
empirical studies of psychopathological processes related to splitting are very ra-
re.

In schizophrenia the term splitting was developed by Bleuler (1911), who de-
scribed process of mental fragmentation in schizophrenia as associative splitting
or “loosening of associations” and considered it as a basic factor in pathogenesis
of the disease. Later concept of splitting was described by Kernberg (1975), who
used the process of splitting as a specific characteristic of cognitive and affective
disturbances in borderline personality disorder (BPD) which typically manifest as
shifts of emotional perception of objects, other persons and the self with typical
fluctuations between idealization and devaluation.

These alterations on mental level consequently may be linked to great and ab-
rupt changes in patterns of neural activity that may dissociate, or split off, certain
external and internal stimuli and information out of awareness, which may lead to
distinct states of divided consciousness (Hilgard, 1986; Crawford, 1994; Rainville
et al., 2002; Vermetten and Douglas, 2004; Bob, 2008) and disorganization of se-
mantic memory (Goldberg et al. 1998, Paulsen et al. 1996, Robert et al. 1998).

With respect to recent findings and theoretical concept a purpose of this study
is to examine relationships between psychological process of splitting and dis-
turbed cognitive and affective functions in schizophrenia and BPD.
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2.1.2. Methods

Participants

The participants were recruited from regular daily treatment programs for schiz-
ophrenic and BPD patients at the Psychotherapeutic and Psychosomatic Clinic
ESET in Prague. All participants signed informed consent and the study was ap-
proved by Charles University ethical committee. In the study were included only
patients who had not compromised capacity and ability to consent. This ability
was confirmed by clinical data about the patients and specific written statement
regarding each participant by his/her psychiatrist. Each included participant was
able to consider his/her participation and no one was included in the study based
on agreement of legally authorized representative consented on the behalf of a
participant.

The participants had diagnosis of schizophrenia or borderline personality disor-
der. Exclusion criteria were organic illnesses involving the central nervous system,
substance, and/or alcohol abuse and mental retardation (IQ Raven lower than 90)
(Raven, 1960). Clinical diagnoses were reassessed using the Mini-International
Neuropsychiatric Interview (M.LLN.L)) (Sheehan et al., 1998) in schizophrenia pa-
tients and in BPD patients it was confirmed using semistructured interview for
borderline personality disorder based on DSM-1V criteria. The sample included 30
patients with schizophrenia, i.e. 15 men and 15 women, mean age 35.7 (SD =9.2)
with mean period of psychiatric treatment 12.89 (SD = 7.8) years and with average
of 4.1 hospitalizations. The sample of BPD patients included 35 participants, i.e. 10
men and 25 women, mean age 32.0 (SD = 7.9) years with mean period of psychiat-
ric treatment 6.2 (SD = 3.97) years and with average of 2.28 hospitalizations.

Psychometric measures

With respect to current theoretical concepts and empirical data we have tested re-
lationship between splitting based on Splitting Index score (Gould et al., 1996) and
verbal fluency as an indicator for semantic memory disorganization (Goldberg et
al., 1998; Paulsen et al., 1996; Franceschi P., 2013) in patients with schizophrenia
and BPD. To test how the splitting process is typically represented in schizophre-
nia and BPD we have compared occurrence of these psychopathological manifes-
tations in schizophrenia and BPD and their relationships to other symptoms.

The symptoms of splitting were measured using self-reported Splitting Index
(SI) (Gould et al., 1996) that enables to assess defense mechanisms related to split-
ting according to concept proposed by Kernberg (1976). Splitting Index is 24-items
self-reported questionnaire assessed on 5-point Likert scale from 1 to 5
(Cronbach’s alfa 0.92, test-retest reliability after one week 0.82). Using factor anal-
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ysis three clusters of items have been identified that enable to describe the split-
ting process. These three factors represent: 1. the self factor (splitting of the self
image), 2. the family factor (splitting of images of family members), and 3. the fac-
tor of others which describes splitting with respect to people outside the family.

Other psychopathological manifestations in both groups of patients were
measured using Health of the Nation Outcome Scales (HoNOS) (Wing et al.,
1996). The scale includes 12 items including overactive, aggressive, disruptive or
agitated behavior; nonaccidental self-injury; problem drinking or drug-taking;
cognitive problems; physical illness or disability problems; hallucinations or delu-
sions; problems with depressed mood; other mental and behavioral problems;
problems with relationships; problems with activities of daily living; problems
with living conditions; problems with occupation and activities. This scale in-
cludes two versions, i.e. the version for external evaluators and the self-reported
version (Cronbach’s alfa 0.79, test-retest reliability after one week 0.85) (Pec et al.,
2009).

As a measure of semantic memory disorganization, which is very close to
Bleuler’s concept of mental fragmentation, we have used verbal fluency test
(Preiss et al., 2002; Goldberg et al., 1998, Paulsen et al., 1996). In this context, recent
findings show that verbal fluency is severely disturbed in schizophrenia (Henry
and Crawford, 2005) and it is closely related to disorganized dimension of psy-
chopathology in schizophrenic patients (Robert et al., 1998).

Data analysis

Statistical evaluation of the results of SI and other psychometric measures includ-
ed descriptive statistics, Mann-Whitney test for independent samples and Spear-
man correlation coefficients. The non-parametric analyses were preferred because
SI data have not normal distribution. All the methods of statistical evaluation
were performed using the software package Statistica version 6. To prevent Type
IT error which would disable to reject null hypothesis that the measure of splitting
is not linked to verbal fluency and psychopathological symptoms we performed
Power Analysis and assessed the effect sizes characterizing differences between
means and correlation coefficients.

Results

Results show significant differences in scores of splitting, verbal fluency and psy-

chopathological symptoms measured by HoNOS between BPD and schizophrenia

groups that were compared using Man-Whitney test (Table 1). Mean score of the

Splitting Index (SI) was significantly higher in BPD group than in schizophrenia.
On the other hand score of verbal fluency was significantly lower in schizo-

phrenia group. In both assessments of HONOS, for external evaluators and for self

33



O. Pé¢ — Splitting and Dissociation in Schizophrenia

evaluation, the BPD group scored significantly higher in means of total scores. In
the power analysis we have tested significant differences which show that all dif-
ferences between means have strong effect size (r =0.5 or higher; Table 1).

Results also show significant Spearman correlation coefficients characterizing
relationships between splitting, verbal fluency and psychopathological symptoms
measured by HoNOS in both samples (Table 2). Very significant relationship be-
tween verbal fluency and the SI “factor of others” in schizophrenia patients was
found (Spearman r =-0.52, p, 0.01). Other significant correlations in schizophrenia
patients were found between self-reported score of HoNOS(S) and total score of
splitting (SI) (Spearman r = 0.42, p, 0.05) and between HoNOS(S) and SI(S) [repre-
senting splitting of the self] (Spearman r = 0.63, p, 0.01). On the other hand signifi-
cant correlations in borderline personality disorder were found between
HoNOS(S) and SI(S) [representing splitting of the self] (Spearman r = 0.45, p, 0.01)
and between HoNOS self-reported score and verbal fluency (Spearman r =0.37, p,
0.01).

Table 1. Statistical comparison between schizophrenia and BPD patients
using Mann-Whitney test.

Schizophrenia  BPD V4 P r
N =30 N=35

SI 2.84 3.14 -2.2 0.0025 0.58
SI(S) 2.69 3.43 -2.8 0.0053 0.82
SI(F) 2.87 3.01 -1 0.3384 0.14
SI(O) 2.96 2.99 -0.2 0.8759 0.05
VF 34.5 41.43 -2.8 0.0052 0.79
HoNOS (E) 11.6 15 -2.6 0.0085 0.81
HoNOS (S) 7.8 14.25 -3.9 0.0000 0.97

Note: SI - Splitting Index, SI(S) - Splitting Index, factor of self, SI(F) -
Splitting Index, factor of family, SI(O) - Splitting Index, factor of others,
VE- verbal fluency, HoNOS(E)- version for external evaluation of HoONOS
(mean), HoNOS(S) - self-rating version of HONOS (mean), r - standard-
ized effect size
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Table 2. Spearman correlation coefficients between SI, verbal fluency,
and HoNOS in schizophrenia and BPD.

SI SI(S) SI(F) SI(O) VF HoNOS(E)
Sch BPD Sch BPD Sch BPD Sch BPD Sch BPD Sch BPD
SI(S) 076 0.68 _  _
SI(F) 0,72 053 040 005 _  _
SI(O) 073 047 027 0.01 050 009 _  _
VF 031 0.15 0.02 0.19 -0,23 0,05 -0.52-0.05
HoNOS(E) 0.26 0.13 028 0.33 021 0,14 0.09 -0.07 -0.22 0.15 _
HoNOS(S) 0.42 0.28 0.63 045 0,14 0,10 0.0 -0.10 0.16 0.37 048 0.70

Note: Values at p<0.05 are in bold, Fisher Z higher than 0. 05, Sch - schizophrenia, BPD -
borderline personality disorder, SI - Splitting Index, SI(S) - Splitting Index, factor of self,
SI(F) - Splitting Index, factor of family, SI(O) - Splitting Index, factor of others, VF-
verbal fluency, HoNOS(E) - version for external evaluation of HoONOS, HoNOS(S) - self-
rating version of HoNOS.

35



O. Pé¢ — Splitting and Dissociation in Schizophrenia

2.1.3. Discussion

Main results of this study indicate significant differences in splitting, verbal fluen-
cy and psychopathological symptoms between schizophrenia and BPD patients.
These findings show significantly higher level of splitting measured by SI in BPD
patients compared to schizophrenia. On the other hand schizophrenia patients
show significantly lower scores of verbal fluency most likely as a consequence of
cognitive disorganization which in principle is in agreement with Bleuler’s histor-
ical concept of splitting in schizophrenia (Bleuler, 1911). In this context, the corre-
lation between verbal fluency and splitting (factor of others) in schizophrenia
suggests that stronger levels of splitting into opposite aspects related to external
objects and persons is related to disassociation of memory patterns that is mani-
fested as disturbed verbal fluency.

Recent findings also show that impaired verbal fluency is associated with psy-
chomotor slowness (Sumioshi et al., 2005; van Bailen et al., 2004) that might be re-
lated to disconnection between brain regions (van Beilen et al., 2004). The discon-
nection between brain regions also disables integrated response to emotional
stimuli, which might be linked to specific differences in amygdala activity and
prefrontal functions in schizophrenia and BPD (Barnow et al., 2010). Schizophre-
nia is typically characterized by reduced activation in amygdala and prefrontal
cortex and on the other hand increased and excessive activation in amygdala and
prefrontal cortex has been found during emotional tasks in BPD (Barnow et al.,
2010; Williams et al., 2007; Reske et al., 2009; Schmabhl et al., 2004; Scherpiet et al.,
2013).

These typical neurophysiological changes might reflect typical differences related
to splitting in schizophrenia and BPD based on psychological mechanisms of de-
fense against unacceptable affective impulses (Klein, 1946). Responses to these
impulses in BPD likely reflect disturbed levels of reality testing in response to var-
ious perceptual stimuli that typically result to increased emotional activation and
irritability (Lustman, 1977; Blatt and Auerbach, 2001; Stone, 1988), which on neu-
rophysiological level could be reflected in increased prefrontal and amygdala ac-
tivation (Barnow et al.,, 2010). On the other hand disturbed verbal fluency in
schizophrenia patients is likely related to decreased activity in amygdala and pre-
frontal activity in schizophrenia (Barnow et al., 2010; Williams et al., 2007; Reske et
al., 2009), which might reflect inability to appropriately differentiate and reflect
emotional stimuli (Anzieu, 1993; Ogden, 1989) likely due to disruption in
attentional selection and decision related activation (Bob and Mashour, 2011).
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In summary, the results show that the process of splitting has different forms in
schizophrenia and BPD. In BPD patients splitting results to mental instability
manifested as shifts in emotional perception of objects, other persons and the self,
which are linked to increased mental tension and excessive prefrontal and amyg-
dala activation. This specific form of splitting that occur in BPD is not typically
present in schizophrenic patients, which is in agreement with the results indicat-
ing that SI score as a measure of borderline splitting is higher in BPD than in
schizophrenia patients. On the other hand in schizophrenia the mental fragmenta-
tion leads to splitting of associations observed as lower scores of verbal fluency
which in principle is in agreement with Bleuler’s historical concept of splitting in
schizophrenia (Bob and Mashour, 2011). This form of mental fragmentation in
schizophrenia may represent a defense mechanism decreasing several psycho-
pathological manifestations due to lowered mental tension and abnormally inhib-
ited brain activities in amygdala and prefrontal cortices. Nevertheless it is also
possible that mental fragmentation in schizophrenic patients is also related to def-
icits in contextual processing that may be primarily based on brain’s ability to in-
tegrate information (Bob and Mashour, 2011; Rotenberg and Weinberg, 1999). This
brain deficit to integrate information may be linked to various etiological condi-
tions reflecting pathological processes on molecular, physiological and psycholog-
ical levels. This brain potentiality to integrate information is on cognitive level
specifically linked to ability to create integrated self-concept and synthetic capabil-
ities related to various forms of metacognitive deficits that is typical impaired in
schizophrenia (Mishara et al,, 2014; Lysaker et al., 2013a; Kukla et al., 2013;
Lysaker et al., 2013b; Tas et al., 2012; Dimaggio et al., 2008).
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2.2. DISSOCIATION IN SCHIZOPHRENIA AND BORDERLINE
PERSONALITY DISORDER

2.2.1. Introduction

Dissociation in principle describes fragmentation of conscious experience that is
typically related to long-term or acute stress that significantly disturbs self-
concept, identity, memory, and perception of the external world (Breuer and
Freud, 1895; Stone, 1988; Bob, 2008; Ellenberger, 1970). Consequently, these altera-
tions may be linked to marked and abrupt changes in patterns of neural activity
that may dissociate, or split off, certain external and internal stimuli and infor-
mation out of awareness, which may lead to distinct states of divided conscious-
ness (Hilgard, 1986; Crawford, 1994; Rainville et al., 2002; Vermetten and Douglas,
2004; Bob, 2008).

Dissociation also reflects shifts of mind related to a consciously experienced
conflict of opposing mental forces. In the similar context as Janet, also Bleuler
coined the term splitting and described the process of mental fragmentation in
schizophrenia as a basic step in the pathogenesis of the disease (Bob, 2012;
Hilgard, 1986; Bleuler, 1911). The term fragmentation of consciousness in the sense
of splitting was also defined in borderline personality disorder (BPD) as aspecific
form of dissociation, and recent studies suggest that the relationship between dis-
sociative symptoms and BPD per se is very close (Korzekwa et al., 2009a; Zanarini
and Jager-Hyman, 2009; Zanarini et al., 2008).

With the aim of finding specific relationships between dissociative symptoms
and other symptoms in BPD and schizophrenia, we assessed both groups of pa-
tients with the aim of comparing the occurrence of dissociation and also of as-
sessing the possible influence of antipsychotic medication using chlorpromazine
equivalents (EC).
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2.2.2. Methods

Participants

The participants were recruited from regular daily treatment programs for outpa-
tients with schizophrenia or BPD at the Psychotherapeutic and Psychosomatic
Clinic ESET in Prague. The participants had a diagnosis of schizophrenia or BPD.
Exclusion criteria were organic illnesses involving the central nervous system,
substance and/or alcohol abuse, and mental retardation (Raven’s 1Q, 90) (Raven,
1960). Clinical diagnoses were based on DSM-IV (Diagnostic and Statistical Manual
of Mental Disorders, Fourth Edition) criteria and were reassessed using The Mini-
International Neuropsychiatric Interview (Sheehan et al., 1998) in patients with
schizophrenia and confirmed by semistructured interview in patients with BPD.
We calculated actual daily doses of antipsychotic medication in EC for all partici-
pants (Woods, 2003).

The schizophrenia sample comprised 31 patients (15 men and 16 women) of
mean age 36.249.5 years. Their mean duration of psychiatric treatment was
13.3+8.2 years, and they had an average of 4.4 hospitalizations. The BPD sample
comprised 36 patients (eleven men and 25 women) of mean age 31.0+8.7 years.
Their mean duration of psychiatric treatment was 6.6+4.1 years, and they had an
average of 2.39 hospitalizations. Because of their different durations of psychiatric
treatment, the patients also had a different medication history and as measurable
equivalent characterizing their current medication we have used EC.

Psychometric measures

We used the Dissociative Experiences Scale (DES) to screen for dissociative symp-
toms (Bernstein and Putnam, 1986). The DES is a 28-item self-report questionnaire
that evaluates the frequencies of various experiences of dissociative phenomena in
the patient’s everyday life. Each item ranges from 0 to 100 and the mean of all
item scores is calculated as the DES score. For more detailed assessment of the
DES items, we analyzed the DES factors that have been used in previous research
studies (Waller et al., 1996). In this analysis, we used three factors focused on ab-
sorption (items 2, 14, 15, 17, 18, and 20), amnesia related to dissociative states
(items 3, 4, 5, 8, 25, and 26), and depersonalization/derealization (items 7, 11, 12,
13, 27, and 28). In the present study, we used the Czech version of the DES; like
the original English version, it shows high reliability and internal consistency
(Cronbach’s alpha 0.92, test-retest reliability after one week 0.91)(Bob, 2000;
Ptacek et al., 2006).
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Symptoms related stress and traumatic experiences were measured using the
Trauma Symptom Checklist-40 (TSC-40) (Elliot and Briere, 1992). The scale was
designed for measurement of posttraumatic symptomatology associated with
childhood trauma. TSC-40 is a self-reported scale that contains 40 items with 6
subscales, i.e., dissociation, anxiety, depression, a sexual abuse trauma index, sex-
ual problems, and sleep disturbances. The Czech version of the TSC-40 has high
reliability and internal consistency (Cronbach’s alpha 0.91, test-retest reliability af-
ter one week 0.88)(Bob et al., 2003).

Psychotic manifestations in both groups of patients was measured with Health
of the Nation Outcome Scales (HoNOS) (Wing, Curtis, & Beevor, 1996). The scale
includes 12 items (overactive, aggressive, disruptive or agitated behavior; non-
accidental self-injury; problem drinking or drug-taking; cognitive problems; phys-
ical illness or disability problems; problems with hallucinations or delusions;
problems with depressed mood; other mental and behavioral problems; problems
with relationships; problems with activities of daily living; problems with living
conditions; problems with occupation and activities). There are two versions
available: the version for external evaluators and the self-rating version for pa-
tients. The both versions were translated into the Czech language (Cronbach’s alfa
0.797, test-retest reliability after one week 0.85) (Pec et al., 2009).

Statistical analysis

Statistical evaluation of the results for the DES and other psychometric measures
included descriptive statistics, the Mann-Whitney U test for independent samples,
and Spearman correlation coefficients. Nonparametric analyses were preferred
because the DES data were not normally distributed. All the methods used for sta-
tistical evaluation were performed using Statistica version 6 software (StatSoft
Inc., Tulsa, OK, USA). To prevent type II error, which would not be able to reject
the null hypothesis that symptoms of dissociation are not linked to stress-related
psychopathological symptoms, we performed a power analysis and assessed the
effect sizes by characterizing differences between means or correlation coefficients
of the samples.

2.2.3. Results

We compared scores from the psychometric measures using the Mann-Whitney U
test to test for differences in dissociation, other psychopathological manifestations,
and use of antipsychotic medication between the two disorders (see Table 1). Alt-
hough the differences in DES scores between patients with BPD and those with

40



O. Pé¢ — Splitting and Dissociation in Schizophrenia

schizophrenia were not statistically significant, scores for symptoms of traumatic
stress measured by the TSC-40 were significantly higher in the BPD group.

External evaluations as well as self-rating on the HoONOS showed that the BPD
group had significantly higher scores than patients with schizophrenia. Neverthe-
less, in several subscales of the HoNOS, external evaluators reported that the
schizophrenia group had higher scores for cognitive problems (1.55 in schizo-
phrenia versus 0.66 in BPD, p=0.0001) and positive symptoms (1.26 in schizophre-
nia versus 0.54 in BPD, p=0.0273). Doses of antipsychotics measured by EC were
significantly higher in the schizophrenia group. In the power analysis, we tested
the differences between means, and found that all these had a strong effect size
(r>0.5; Table 3).

We calculated Spearman correlation coefficients in both patient samples to as-
sess the relationship between dissociation and other psychometric measures and
the possible influence of antipsychotic medication on this relationship. The results
show that scores on the DES, TSC-40, and HoNOS were significantly correlated
(see Table 4). Interesting, statistically significant correlations were found in BPD
patients between levels of EC and the DES score (Spearman’s correlation r=0.37;
refined Fisher's exact test Z=0.14) and between EC and depersonaliza-
tion/derealization score on the DES (Spearman’s correlation r=0.37; refined Fish-
er’s exact test Z=0.38).

Table 3. Comparison schizophrenia to BPD (Mann-Whitney test).

Schizophrenia BPD MW -test p- r
N=31 N= 36 Y4 value Effect size
DES 13.7 18.54 -1.8 0.0730 0.36
TSC-40 34.1 54.19 -3.7 0.0002 0.95
HoNOS (E) 11.6 15 -2.6 0.0085 0.81
HoNOS (S) 7.8 14.25 -3.9 0.0000 0.97
EC 518.4 98.6 5.5 0 0.97

Note: DES - Dissociative Experiences Scale; TSC-40 - Trauma Symptom
Checklist-40; HONOS(E) - version for external evaluation of HoNOS
(mean), HoNOS(S) - self-rating version of HoNOS (mean), EC- day
dosages of antipsychotic medication in equivalents of chlorpromazine
(mean in mg); r - standardized effect size.
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Table 4. Spearman correlation coefficients between use of antipsychotics, HONOS, DES and TSC-40 in schizophrenia

and BPD.
EC HoNOS(E) HoNOS(S) DES DES-AB DES-AM  DES-DD
Sch BPD Sch BPD Sch BPD Sch BPD Sch BPD Sch BPD Sch BPD
HoNOS
(E) 02 0.04 —
HoNOS - —
(S) 022 0.28 | 0.48 0.7
DES 017 037 | 034 037 | 0.53 0.52 —
DES- —
AB 008 029 | 025 025 | 047 051 | 0.88 0.84
DES-
AM 014 028 | -0.02 025| 017 026 | 064 076 | 0.5 0.67 | —
DES- -
DD 003 037 | 053 035 065 04 08 0.77 |0.61 044 | 036 048 | —
TSC-40 | 0.03 0.08 | 041 056 | 0.7 0.7 06 053 049 046 [028 0.38 [0.75 043

Note: Values at p<0.05 are in bold, Fisher Z higher than 0.05; EC-day dosages of antipsychotic medication in equivalents of
chlorpromazine (mg), HoNOS(E) - version for external evaluation of HONOS, HoNOS(S) - self-rating version of HoONOS,

DES: Dissociative Experiences Scale, DES-AB - factor of absorption in DES, DES-AM - factor of amnesia in DES, DES-DD -
factor for depersonalization/derealization of DES, TSC-40 - Trauma Symptom Checklist-40.
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2.2.4. Discussion

Our results show that dissociative symptoms and symptoms of traumatic stress
are significantly correlated in patients with BPD and in those with schizophrenia.
The data also show that symptoms of traumatic stress are higher in BPD than in
schizophrenia, which is in agreement with the findings of other (Kingdon et al,,
2010; Putnam et al., 1996; Brunner et al., 2004).

On the other hand, DES and TSC-40 scores were significantly correlated with
symptoms of psychosis in both disorders and, as in other studies of patients with
schizophrenia, symptoms of traumatic stress were associated with psychotic
symptoms (Read et al., 2005; Ross et al., 1994), higher levels of anxiety, and other
psychopathological symptoms (Lysaker and Salyers, 2007; Lysaker et al., 2001;
Lysaker et al., 2004; Janssen et al., 2004; Renard et al., 2012). In agreement with
other studies, we also found that dissociation in schizophrenia is closely related to
symptoms of trauma (Sar et al., 2010; Schafer et al., 2012; Moskowitz et al., 2009;
Ross, 2009; Spitzer et al., 1997; Vogel et al., 2006; 2009a,b). Similar relationships be-
tween stress and dissociation have also been found in patients with BPD
(Korzekwa et al., 2009a; Howel and Blizard, 2009).

An interesting finding of this study was the correlation between doses of anti-
psychotics measured in EC and dissociative symptoms in patients with BPD. This
result suggests a specific psychotropic effect of antipsychotic medication in these
patients. To the best of our knowledge, this has not been reported in the scientific
literature before. Because our patients had different medication histories, it is nec-
essary to investigate the possible relationship between medication and dissocia-
tive symptoms further in follow-up studies that could explain certain details and
specific influences of medication on neurotransmitter systems. Nevertheless, the
statistical finding of this relationship in the BPD group but not in schizophrenia
group is of interest although further research is necessary. The possible influence
of medication on dissociative symptoms might reflect the extremely important
role of stress in BPD. According to current data, stress represents a more signifi-
cant factor in BPD etiology than in schizophrenia (Weber et al., 2009; Barnow et
al., 2009). Recent data show that antipsychotic treatment likely decreases activa-
tion of the anterior cingulate cortex (Yan et al., 2012; Yticel et al., 2007). In this con-
text it is possible that conscious conflicting (Botvinick et al., 2004; Kerns et al.,
2005) experiences due to antipsychotic medication in BPD may decrease conscious
awareness of conflicting stressful experiences and cause their dissociation that
may produce the dissociative symptoms measured by the DES. Although this in-
terpretation is currently speculative, it might be useful for further research that
could have significant consequences for the treatment of patients with BPD.
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2.2.5. Conclusion and perspectives

These results support the conceptual but empirically rare findings concerning
the important role of dissociative processes in schizophrenia and BPD and the
specific relationship between them. A novel contribution of this study that needs
further research is the significant finding that manifestations of dissociative symp-
toms might be specifically linked to antipsychotic medication in patients with BPD
but not in those with schizophrenia.
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2.3. CONCLUSIONS

In the presented experimental studies we aimed at finding relationships be-
tween psychological splitting or dissociation in schizophrenia on one side and
other cognitive dysfunctions like semantic memory disorganization or symptoms
on the other side. A way how to extend this type of research is to take into account
also another perspectives how to study psychological splitting in schizophrenia.
Bleuler’s concept of splitting is also closely linked to the mind’s metacognitive
abilities (Lysaker et al., 2013a). As indicated by Moskowitz (2008), when Bleuler
proposed disturbances of associations as the core feature of schizophrenia he did
not refer merely to confusion due to the intrusion of unrelated ideas into thought
but to the fundamental loss of the ability to “associational synthesis” (p. 44) which
reduced the understanding of oneself as an embodied agent to a set of fragments
which no longer served as a guide for goal directed activity. Bleuler assumed that
this lack of synthesis had an organic origin but could also serve as a proximate
cause of dysfunction. Bleuler presented detailed accounts of schizophrenia pa-
tients no longer able to function socially or vocationally and the loss of the ability
to synthesize associations into larger images of oneself and others which then re-
sults in metacognitive dysfunction. In that way we can assess metacognition as a
reciprocal measure to splitting.

Metacognition as a psychological process is defined as a spectrum of mental
activities that involves thinking about thinking, ranging from discrete mental ac-
tivities such as thinking about a specific isolated thought to more synthetic acts in
which context of intentions, thoughts, feelings, and connections between events,
are integrated into larger complex representations of self and others including also
a reflection about that larger representation (Lysaker et al., 2013a). Metacognition
in its synthetic form implies how basic elements of experience are recognized and
then synthesized into complex wholes and in that way synthetic metacognitive
acts also affect life in a different manner giving meaning to events, and thus, sup-
plying reasons why to carry out a certain act and how to resolve dilemmas in the
realm of the unique psychology of oneself and the others. Metacognition is related
to the concept of mentalization (Bateman and Fonagy, 2006), though the latter
construct considers that disruptions of the above mentioned psychological pro-
cesses happen in the context of disturbed attachment. Synthetic metacognitive ac-
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tivities allow persons to form evolving and flexible representations for themselves
and others and thus form a basis for the ability to regulate affect and behavior.

Impaired metacogniction has been found in both earlier and later forms of
schizophrenia (Lysaker et al., 2012b; Vohs et al., 2014). Disturbed metacognition is
related with negative symptoms (Lysaker et al., 2005a; McLeod et al., 2014; Nicolo
et al. 2012), intrinsic motivation (Tas et al. 2012; Vohs and Lysaker, 2014), func-
tional competence (Lysaker et al., 2011a,b), subjective sense of recovery (Kukla et
al., 2013), stigma resistance (Nabors et al., 2014), therapeutic alliance (Davis et al.,
2011), vocational function (Lysaker et al., 2010a), and interpersonal relationships
(Lysaker et al, 2010b; Lysaker et al, 2011).

Thus concept of deficit synthetic metacognition closely related to splitting or
mental desorganization shows many links to symptoms and functioning in schiz-
ophrenia patients. For future research it would be advantageous to combine both
approaches, splitting and deficit synthetic metacognition, and make use of meth-
ods of assessment of metacognition in studies concerning splitting and neural
complexity.

Synthetic metacognition is assessed by analyzing discourse. The assessment is
derived from a spontaneously generated speech sample in which persons discuss
their lives and personal understanding of the situations they have faced. That
speech sample is obtained through a semi-structured interview called the Indiana
Psychiatry Illness Interview (IPII). The IPII asks the participant for their account or
narrative of who they are as a person and also of their experience with psychiatric
challenges. It thus allows for a life story to be told, in which there are opportuni-
ties for participants to spontaneously reveal how they think about themselves. To
quantify synthetic metacognitive capacity within IPII narratives, the Metacogni-
tion Assessment Scale - Abbreviated [MAS-A] is used (Lysaker et al., 2005b). The
MAS-A contains four scales. In each scale higher scores reflect abilities to perform
increasingly complex synthetic acts.

The concept of synthetic metacognition links also splitting in schizophrenia in
novel trends in psychoterapy of this disorder. Psychotherapeutic approaches di-
rected to integration of splitted parts of mental content or to fostering of stabile
mental representation in schizophrenia has been applied in the last decades, e.g.
complex forms of cognitive remediation (Roder et al, 2011, McGurk et al,
2007), supportive psychodynamic approaches (Rosenbaum et al., 2012), psychoan-
alytic psychodrama (Corcos et al., 2012), self-complexity (Martens, 2009). Consid-
ering the possible close relationship between defective synthetic metacognition
and splitting we can expect further progress from recent forms of therapy related
to improvement of synthetic metacognition (Hasson-Ohayon, 2012; Lysaker et al.,
2011c; Lysaker et al., 2013c; Brent, 2009). The aim of this novel treatments is to
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help persons to form more complex and integrated representations about them-
selves and others and use this knowledge to respond to psychological problems.
Continuus research that would further clarify mutual relatedness between
brain functions, splitting and metacognition might enable to follow a progress in
psychotherapy not only by means of assessment on psychological level, but also to
apply more measurements on neural level, e.g. EDA, EEG, to track neural binding
processes interconnected with better integration on a psychological level.
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3.1. SPLITTING INDEX - SI
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SI

T B I ey St i

Odpovéd mmazométe na kile od 1 (vitber tonm tak neni) do 3 (velmi dobfe to odpovida).

[ [l

tad

[==]

9

. Citim sam(a) sebe odlifné, kdyZ jsem s jinymi lidmi.

. Moje matka ma své chyby, ale nikdy jsem nepochyboval(a)
o jeji lasce ke mmé.

. Byt schopen si udrzet piatele, je pro nme jednou
z nejdileFitéjiich véci.

. Moji rodi€e vady pefovali o mé potieby.

. Moje citéni sebe sama se dramaticky méni

. Je nemoiné me rodice vEdy milovat.

. Odliiné éasti mé osobnost je obtizng slozt dohromady .

. Moje pocity o mé matce se méni ze dne na den.

. Moji rodite pro mne udélali to nejlepsi co mohli.

10. Mém pochybnosti o mych nejblizSich pratelich.

1

1. Obéas si nejsem jist kdo jsem.

12. Moje pocity o sobé jsou velmi silné, ale mohon se

1

ménit od jednohoe okam#ku k druhému.
3. Me pritelské vztahy jsou téméT vidy uspokojive.

14. Moje pocity o sobé se neméni snadno.

1

5. M&l jsem mnoho dlouhodobych pratelstvi

16. Obéas se citim rozdélen(a) mymu pocity o sobé.

1
1

7. Mg vztahy s rodinou jsou pevné.
8. Mg vztahy visél mym blizkym ziistivaji nemémne.

19. Byl(a) jsem si vadycky vidom(a), Ze moji blizci pratelé

g2 o mne opravdu starali.

20. Mé minéni o mych piatelich se ziidka méni.

2
2

1. Téméf vdy pocifuji jako dobré ty, ktefi jsou mi blizei.

2. Mam extrémné smifené pocity o moji matce.

23. Ma rodina mne éasto zrafnovala.
24 Edo jsem zaleZi na tom jak se citim.
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3.2. DISSOCIATIVE EXPERIENCE SCALE - DES

51



O. Pé¢ — Splitting and Dissociation in Schizophrenia

DES
OO 8 RTINS b e e DO SR oo oo b W o
Pokyny:

Tento dotaznik nl:usaln.jje 28 otazek, jeise !}'ka_]l Zkudenosti, které se mohou vyskytovat ve vaiem kazdodennim Zvoté.
Zajima nas. jak ¢asto se Vam tyto udalost stavaji. Je viak dulezue aby Vase odpovédi ukazaly, Jak tasto tyto zknienost
proZivite, ani jste pod viivem alkoholu nebo drog. K tomm, abyste mohli odpovédét na otazku , Je mumé, abyste vyjadiih
odpovidajici stupefi zZkuSenosts vyjadiené v otazee ve vztahu k sobé a vyznadcili jej vertikilni éarou na pnslusnfm mists,
Jak je ukazano na piikladu.

Priklad:

0% | [ 100%

1. Méktefi lidé maji Zkudenost, Ze si pil fizend auta nahle uwédomi, Ze si nemohon vzpomenout na to, co se udilo

v pritbéhm celého vyletu nebo jeho éasti. Vyznadte arow, v jakém procentu fasu ST to stava Vam

0% | 100%

2 Nékteii lidé obéas shledaji, Ze si pii poslechn nééi fefi ndhle uvédomi, #e neslyieli é4st nebo vitbec nic = toho, co bylo
fedeno. Vyzmadte Carow, v jakém procentu éasu se to stdva Vam

0% | 1100%

3. Néktefi lidé maji zkudenost v tom, Ze shledaji sebe sama na néjakém misté a nevédi, jak se tam dostali - Vyznaéte
éaron, v jakém procentn £asu se to stiva Vam

0% | | 100%

4. Mektefi lidé maji ZkuSenost s tim Ze nalemmon sebe sama obledeng v odéva a nevzpominaji si, Ze se cblékali. Vymnaéte
carow, v jakém procentu £asu se to stava Vim

0% | |100%

3. Néktefi lidé maji zkuSenost, Ze nalermon nove véel mezi témi jez vlastmi a nemohou si vzpomenount, 2e je kupovali.
Vymaéte ¢arou, v jakém procentu ¢asu se to stiva Vam.

0% | 1100%

6. Nektefi lide obcas shledaji, Ze se setkaji s lidmi, které neznaji a ktefi je nazyvaji jinym jmeénem a trvaji na tom, e se
spolu jiZ setkali. Vyznaéte Earon, v jakém procentn £asu se to stiva Vim

0% | |100%

7. Nektefi lidé maji obcas zkusenost, Ze citi, jakoby stali vedle nékoho, nebo hledice na sebe sama néco délaji a vidi sebe
sama_ jakeby hledéli na jinou osobu. Vyznaéte éarow, v jakém procentu éasu se to stavd Vam.

0% | |100%

&. Nékteri lide fikaji, 2= obéas nepoznavaji pratele nebo cleny rodiny. Vyzmaéte éarou. v jakém procentu éasu se to stava
Vam.

0% | 1100%

9. Mektefi lidé nékdy shledaji. Ze si nevzpominaji na dilefité udilosti ve svém Zivoté [napiiklad svatba, promoce,
maturita a pedobné] Vyzmaéte éaron, v jakém procentu éasu se to stava Vam

0% | |100%

10 Néktefi lidé maji zkuSenost s tim, Ze jsou obvifiovani ze Thani, aniZ by lhali. Vyzmaéte éarow, v jakém procentu &asu se
to stiva Vam.

0% | | 100%

11 I\.e]rtm lidé maji zkuSenost, Ze hledi do zrcadla a neporndvaji sami sebe. Vyznaéte Sarow, v jakeém procentu éasu se to
stava Vam

0% | | 100%

12, Néktefi lidé maji obéas zkudenost s tim, Ze citi, Ze jini lidé, véci nebo svét kolem nich nejson redlné. Vyznacte Caron,
v jakém procentu éasu se to stava Vam.

0% | |100%
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13. Néktef lidé maji obéas zkuSenost s tim_ e citi, jakoby jim jejich télo nenaleZelo. Vyzmadte carow, v jakém procenm
¢asu se to stavd Vam.

0% | | 100%

14. Wekteii lidé maji zkudenost, Ze si obéas vzpomenou na néjakou minulou udalost, tak ZHvé, Ze cifi, jakoby tuto udiloest
znova prozili Vyznacte Sarow, v jakém procentu éasu se to stava Vam

0% | | 100%

15. Néktefi lidé maji zkudenost s tim, Ze 51 nejsou jist, zda udilost, na néz =i vzpominaji. se opravdu staly, nebo si je jen
vysnili. Vyzmaéte Earow, v jakém procentu casu se to stiva Vam.

0% | |100%

16. Méktefi lidé maji zlmSenost 5 tim. Ze s2 ocmou na mnameém misté, kters jim piipada zvlaSmi a neznimeé.
Vymaéte Earoun, v jakém procentu £asu se to stivd Vam.

0% | | 100%

17. Nekterym lidem se stava, Ze kdyZ hledi na televizi nebo film jsou tak pohlceni pribéhem, Ze si nejsou védomi
ostatnich ndalosti kolem nich Vyznaéte arow, v jakém procentu £asu se to stéva Vam

0% } |100%

18. Nékterym lidem s obéas stivd, Ze jsou tak pohleen fantazii nebo dennim snem . Ze poeituji, jakoby s2 jim to opravdu
stalo. Vyznaéte Carow, v jakém procentu £asu se to stava Vam

0% | [100%

19. Nékterym lidem se stava, Ze jsou obéas schopni ignorovat bolest. Vyznaéte carow, v jakém procentu éasu se to stava
Vam

0% | | 100%

20. Nékterym lidem se stivd, Ze obas sedi a upfené hledi pfed sebe, o nidem nepfemyEli a nejsou si védomi uplynulého
casu. Vymacte arou, v jakém procentu éasu se to stavd Vam

0% | | 100%

21. Nékterym lidem se obéas stava, Ze kdyZ jsou sami, hovofi nahlas sami se sebow
Vymacte Earow, v jakém procentu £asu se to stiva Vam.

0% | | 100%

22 Nektefi lide shledavaji, fe v néktere situaci jednaji tak odlifné ve srovndni s jinou, Ze se citi téméf tak. jakoby byli
dvéma mznym lidmi. Vyznaéte éaron, v jakem procentu éasu se to stiva Vam.

0% | 1100%

23, Neékterym lidem se obfas stavd, Ze v nékterych sitmacich jsou schopmi vykondvat véel, které jsoun pro né obvykle
obtizmé s iZasnou lehkosti a spontaneiton [napiiklad spert, préce, socidlni situace]. Vyzmacte éarow v jakém procentu
casu se to stava Vam.

0% | | 100%

24, Nekteii lidé si obfas nemohon vzpomencut, zda-li néco ndélali, nebot’ maji jen myilenku o tomy, Ze t véc udélal
[napfiklad nevédi =da-hi poslali dopis, nebo si jen mysli, Ze jej poslali]. Vyznaéte £arow, v jakém procentu éasu se to stava
Vam

0% | | 100%

23, Mékteri hidé nékdy shledaji Ze udélali véci, na néz si nemohou vzpomenout, Ze je délali. Vymadte faron, v jakém
procentu éasu se to stava Vam.

0% | | 100%

26. Néktefi lidé obéas naleznon zipisky, kresby, nebo pornamky, mezi témi jeZ jim nale, kters museli sami uéinit, ale
nemohoun si vzpomenout kdy Vyznacte Caron, v jakém procentu Sasu se to stava Vam.

0% | | 100%

27. Nékterym lidem se obéas stava, Ze slyi hlasy uvmiff své hlavy, které jim fikaji co maji délat, nebo komentyi to, co
délaji. Vymadte Caro, v jakém procentn £asn se to stiva Vam

0% | 100%

28 Néktefi lide obdas pocityl, jako kdyZ hledi na svét skrze mllm, takze lidé a objekty se jim jevi byt vzdalenymi a
nejasnymi. Vyzmacte arow v jakém procentu éasu se to stava Vam

0% | [100%
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3.3. HEALTH OF THE NATIONS - HONOS
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HoNOS:
Hodnoceni zdravotniho stavu

Prehled pokynn k hodnocent

1. Ohodnotte kazdou poloZku v pofadi od 1 do 12.

2. Neberte v ivahu informace hodnocens v pfedeslych
polozkach kromé polozky 10, ktera predstavuje celkove
hodnoceni.

3. Hodnofte NEJZAVAZNEJS problém, ktery se vyskytl
béhem hodnoceného obdobi.

4. Viechny polozky jsou hodnocens na dkale, kierda ma tuto
podobu:

0 = zadny problém

1 = maly problém, ktery nevyZaduje Zidné opatfeni
2 = mimy problém, jehoZ existence je viak ziejmai
3 = stfedné vazny problém

4 = vainy aZ velm vainy problém

Polkud neni zndme, hodnotte jake 9.

Polozky zaskrindie zvlastf na zarnamovém archu.

Glosar - HoaNOS

1. Nadmérné aktivni, agresivni, ruiivé nebo agitované

chovini

» Pai¥i sem tento typ chovani, af uZ vonikl z jakékoliv
priciny (mapf. drogy, alkohol, demence, prychdza,
deprese atd ).

* Nepaii sem bizarni chovani hednocené v poleZce 6.

0 Zadny problém tohoto typu béhem hodnoceného obdobi.

1 PodraZdénost, hadky, neklid apod., nejsou tieba Zidna
opatfeni.

2 Patii sem agresivni posunky, cmezovani a obtéZovini
ostamich, wyhmizky nebo verbalni atok; drobné skody na
majetkn (napf. rozbity 2lek nebo okno); Zetelna
hyperaktivita nebo rozmeni.

3 Fyzicka agresivita viadi lidem nebo zvifatim (v mensi
mife nef vyjadiuje hodnoceni 4); vyhminé chovani;
zavainsd)ii hyperaktivita nebo podkozovani majetku.

4 Nejmeéné jeden piipad viiného fyzického napadeni lidi
nebo zvifat; nideni majetku (napf. zaklidind poZar);
vafné hrozby nebo obscénni chovani.

2. Umyslné sebeposkozovini

* Nepatii sem netimysing sebepoikozent (v dilslediu napf-
demence nebo téZkého mentdlniho postiZeni); kognitivai pofiZe
se hodnofi v poloice 4 a poranéni v peloZce 3.

= Nepatfi sem nemoc nebo poranéni jake primy disledelk
uifvani drog nebo alkoholu, které se hodnoti na Skale 3 (napf.
cirhdza jater nebo ilraz joko nasledek Fizeni v opilosti se

hodnoii v poloice 3).

0 Zadny problém tohoto typu béhem hodnoceného obdobi.

1 Obiasné myslenky na skoncovani se viim avisk malé nziko
béhem obdobi hodnoceni; Zidné sebepodkozeni.

2 Mimeé riziko béhem hodnoceného obdobi; zahrmuje
sebepodkozovani, které neni nebezpetné (napf.
povrchové pofezini zapésti).

3 Stiedni aZ vaineé riziko imysiného sebepodkozeni béhem
hodnoceného obdobi; patii sem piipravna fize (napi.
shromazd'ovani tablet).

4 Vamy sebevraZedny pokus nebo viiné dnysing
sebepofkozeni béhem hodnocensho obdobi.

3. Problémy s alkoholem nebo uzivini drog
» Nepati sem agresival nebo destruktivni chovani v diislediu
wiivani alkoholu nebo drog, které se hodnoti v poleice 1.

# Nepatfi sem télesnad nemoc nebo nezpisebilost v dislediu
uZivani alkoholu nebo drog, kterd se hodnot v poloice 3.

0 Zidny problém tohoto typu béhem hodnoceného obdobi
(piipadné obéasna mima konzumace alkoholu).

1 Obéasna nadméma konmumace, ale v ramei socialnich norem.

2 Zirita sebekontroly v disledkn uZivani alkoholu nebo drog,
ale ne viina zavislost.

3 Zfetelna touha nebo zévislost na alkoholu nebo drogich
s Castou ziratou kontroly, nzkové chovani pod viivem
alkcheln nebo drog.

4 Ztrita schopnosti normdlng fimgovat v disledku problémn
5 alkohelem nebo drogami.

4. Kognitivni problémy
» Patii sem problémy s paméfi, orientaci a chapanim spojenéd
5 jakoukoli poruchou: menialni refardaci, demenci,
schizofrenii atd.
= Negpaifi sem prechodné problémy (map¥. kocovina), kferé jsou
ditsledikem uZtvani drog nebo alkoholu a hodnoti se v
poloiee 3.

0 i’é&ujr problém tohoto typu bEhem hodnocendho obdobi.

1 Malé problémy s pameéti nebo chapanim (napf. ob&as
ZApominG [meéna).

2 Mimy, ale zjevny problém (napi. zabloudil na znimém misté
nebo nepoznal mamon osebu); obas ma potiZe Simit
Jednoducha rozhodmat.

3 Zfetelna dezonentace v case, prostoru nebo osobé; zmateny =
béimych udilosti; feé je obéas nesouvisla; dufevmé
zpomaleny.

4 Vama dezorientace (napf. neni schopen poznat piibuzme);
nebezpeti irazil; nesrommitelna feé; zastfené védomi, stuper.
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5. Télesni nemoe nebo postizeni

* Patfi sem nemoc nebo postifeni = jakékoli pFiciny, kierd
omezuje nebo znemoige pohyb, nebo choriuje zrak
nebo sluch, nebo jinak zasahuje do béZného Zivora.

* Pati sem vedlejii ucinky lélnl; icinky drog nebo
alkoholu; télesné pastiZeni zapFidinéné wrazy nebo
sebepoikozenim souvisejicim 5 kognithmimi problémy,
Fizeni v opilosti atd.

* Nepatri sem dusievni poruchy nebo poruchy chovani
hodnocené v poloice 4.

0 iadnjr télesny zdravotnd problém béhem hodnoceného

obdobi.

1 Malé zdravomi problényy béhem hodnoceného obdobi

(napf. nachlazeni, pad bez zévaimych disledkd atd ).

2 Télesny zdravoini problém zphsobujici mime

omezeni pohyblivosti a aktivity.

3 Stfedni stupefi omezeni aktivity v disledku tlesného

zdravotniho problémun.

4 Vamé nebo fiplné meschopnéni (zirita schopnoest

normalné fingovat) v disledkn télesného zdravomiho
problémn.

6. Problémy spojené s halucinacemi a bludy

* Paifi sem halucinace a bludy bez ohledu na diagnéz.

* Paifi sem zvlaimi a bizarni chovdni spojené
5 halucinacemi a bludy.

* Nepatii sem agrestvai, destruktivai nebo hyperaltivni
chovani, které lze pricist halucinacim nebo bludiim a
kieré se hodnoii v poloice 1.

0 Zadné mamky halucinaci nebo bludi béhem
hodnoceného obdabi.

1 Uréité zvlastni nebo vystiednd piedstavy, kters nejsou
v souladu s kultumimi normami

2 Bludy nebo halucimace (napf. hlasy, vidiny) jsou
piitomné vedou viak jen k mimémn mmepokojent
pacienta nebo mimym projeviim netypického
chovini; tj. jsou klinicky piitomné, aviak mimeé.

3 Zietelna zawjatost bludy nebo halucinacemi ktera
zpisobuje velké mepokojeni nebo se projevuje
ziejmym bizamim chovinim, ). stfedné vazmy
klinicky problém.

4 Duievni stav a chovani je vainé a nepfiznive
oviivnéno bindy nebo halucinacemi s vafmym
dopadem na pacienta.

7. Problémy s depresivni niladou

» Nepatii sem nadmérma akiivita nebo neklid, které se
hodnoti v poloZce 1.

» Nepatit sem sebevraiedné myilenky nebo polusy,
kigré se hodnofi v poloZce 2.

» Nepatit sem bludy nebo halucinacs, které se hodnotf
na Skdle 6.

Zadny problém spojeny s depresivni niladou béhem
hednoceného obdobi.

1 Skli¢enost nebo malé zmény nalady.

2 Mima, aviak zjevna deprese a uzkost (napt. pocity
vinry; zirata sebedivéry).

3 Depreze s nepiiméfenym sebeobviiovinim; nadmémé se
zabyva pocity vimy.

4 Tézka nebo velmi téZka deprese s pocity viny nebo
sebeobviovanim.

8. Jiné psychické problémy a poruchy chovini
* Hodnofte pouze nejzdvainéjii kinicky problém, kiery
neni zohlednén v peloikach 6a 7.

* Lipfeméte typ problému vyplnénim prisluiného pismene:

A fobicky; B izkosty; C obsedanmé kompulzivei; D dusevni
napéii, tenze; E disociatiwni; F somatoformni; G pFijem
potravy; H spanek; I sexualni; J jiné — upfesnéie.

0 Zadné znamky jakéhokoli z téchto problémi béhem
hodnocengho obdobi.

1 Pouze malé problémy.

2 Problém je klinicky piitomen v nizké mife (napi. pacient
ma nad nim uréity stuped kontroly)

3 Obéasny prudky zachvat nebo zhorieni stavu se zfraton
kontroly (napf. mmsi se vwhybat situacim zphsobujicim
azkost, zavolat souseda na pomeoc atd ); {j. stfedné
zavainy problém

4 Zavainy problém, ktery viTammé ovliviinje vétiinu
£mnosti.

9. Problémy se vztahy
stafenim se ze socidlnich vziahi nebo problém 5
nepfinosnymi, destruktiviimi nebo sebepoikozujicimi
vztahy.

0 Zaduy vyznamny problém béhem hodnoceného
obdobi.

1 Maly problém, nema klinickou povahu

2 Uréity problém v navazovani nebo udrfovani podpimjch

vztahfl, pacient si st2uje nebo json problémy zjevné pro okoli

3 Pretrvivajici zavaimé problémy kvitli aktivnimn nebo
pasivoimn vyhybani se sociilnim vztahim nebo kvili
vztahim, které neposkyiuji dostateéné uspokojeni nebo

4 Zéva.hél.a téZce snasena sociilnd izolace kvith
neschopnosti kommmikovat & lidmi nebo kvili
vylybéni se socidlnim vztahim.

10. Problémy s kazdodennimi éinnostmi

* Hodnotte celkovou iiroven provadéni kaZdodsmnich
dinnosti (napf. problényy se zdkladnimi Sinnosto
sebeobsluly jake je jidle, umyvani, oblékani, chozeni
na foalefu; revnéz komplexni dovednosti, fako je
vychdazeni s penézi, hledani bydleni, zamésimani a
rekreace, mobilita a pousivani dopravnich
prostfedi, nakupovani, vlasini rozvgj aid ).
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» Pati sem jakykoli nedostatek motivace vuiivat
prileZitosti pomoci 5i viasmimi silami,coZ
prispivd k celkové nizii drovi.

» Nepati sem nedostatek prileZitosti k procvicovani
neporuienyeh schopnosti a dovednost, cof se
hodnoti v polozce 11 a 12,

0 Zadny problém béhem hodnoceného obdobi; dobra
schopnost fungovat ve viech oblastech.

1 Pouze malé preblémy (napi. nepofddnost, Spatni
oTganizace).

2 Piiméfena péte o sebe, ale vaimy nedostatek ve
vykenavani jedné nebo vice komplexnich
dovednosti (viz viie).

3 Vétii problém v jedné nebo vice oblastech péde o
sebe (jidlo, wmyvani, oblékani, pouzivani toalety),
stejné jake vEtii neschopnost vykondvat nékolik
komplexnich dovednosti.

4 Zavaima neschopnost nebo nezphsobilost ve viech
nebo témef ve viach oblastech péfe o sebe a
komplexnich dovednostech.

11. Problémy s podminkami bydleni

» Hodnofte celkovou zavainost problémil s kvalitou
podminek bydleni a béinym kaZdodennim Zivetem.

v Joou splnény zakladni Zivomni potfeby (teplo, svétlo,
hygiena)? Pokud ane, je k dispozici pemoc, aby se
pacient vyrovnal se svym postiZenim a md nabidiu
moinostl, jak vyuiivat své schopmosii a rezvijet nove?

* Nehodnotte miru neschopnosii provadét éinnosti, kterd
se hodnoti v poloice 10.

Pozn.: Hodnot'te prostiedi, ve kterém je pacient
obvykle ubytovin. Polud je na akuinim
oddéleni, hodnot'te jeho bydleni doma. Pokud
nejsou informace k dispozici, hodnot'te jako 9.

0 Bydleni a Zivetni podminky jsou piijateing;

v téchto podminkach maji problémy hodnocené v
poloZee 10 minimalni depad, podminky podponyi
SVEpOIOC.

1 Bydleni je celkem pitjatelng, piestoZe existuji
menzi nebo prechedné problémy (napi. umisténi
bytu neni 1dealni, pfal si néco jiného, nechutna mu
strava atd.).

2 Vyrazny problém s jednim nebo vice aspekty
ubytovani nebo reZmem (napi. omezené rozhedovani;
persondl nebo flenové domacnost nevi, jak zlepsit
sobéstainost.

3 Zatémyjici femé problémy s bydlenim (napi. n:h}fl:li
zakladni Zivotni nezbymostl); domsei prcrsh'edi ri=}
minimalni nebo Zidné vybaveni pro zvyieni
pacientovy nezivislosti.

4 Ubytovini je nepfijatelné (napf. nedostatek zakladnich
Evotnich nezbytnesti, pacientovi hrozi vystShovini nebo
nemd sttechn nad hlavou™ nebo jsou Zivomi podminky
jimym zplusobem nesnesitelné), cof zhorSuje pacientovy
problénmy.

12. Problémy se zapojenim se a dalsimi éinnostmi

* Hodnotte celivovou mirn problémil 5 kvaliton denniho
prosiredl. Exisiuje pomoc, aby se pacient vyvovnal se
svym postiZenim a piileZitosti k udrZeni nebo zlepSeni
pracovnich a rekreaénich schopnosti a éinnosti?
Zohlednéte fakiory, jako je stigma, nedostatek
ivalifikovaného persondlu, pfistup k podpiirmm
zafizenim (nap¥. persondlni zajisténi a vybaveni
dennich center, dilny, spoledenské kluby atd ).

* Nehodnot'te miru neschopnosti provadét éinnosti, kterd
se hodnoti v peloice 10.

Pozn.: Hodnot'te pacientovu obvyklou situaci.
Pokud je na akutnim oddéleni, hodnot'te jeho
cinnosti béhem obdobi pred piijetim. Polkud
nejson informace k dispozici, hodnot'te jako 9.

0 Pacientovo denni prostfedi je piijatelné; v tomto
prostiedi maji problémy hodnocens v pulozoe 10
mumimalni dopad, prostiedi podporuje svépomoc.

1 Drobné nebo doéasné problémy (napi. dostivd pozdé
davky); k dispozici json pliméfena zafizeni, ne viak
vidy v peZadovancu dobu atd.

2 Omezeny vybér aktivit; nedostatek priméfené
tolerance (napf. nespravedhvé odmitmuty piistup do
vefejné knihovny nebo bazénu atd.); mmevyhodnén,
protoZe nema trvalé bydlisté nebo nedostatedéna
pecovatelska sluFba nebo profesionalni podpora, nebo
je vhodné denni zafizeni k dispozicl, aviak pouze na
velmi omezeny Cas

3 Zfetelny nedostatek odbmn‘_l.n:h shuzeb, ktere by

y minimalizovat Groved stavajici
nerpisobilosti; Zidné piilefitost k vyuFiti
neporudenych schopnost nebo ziskani novych;
obtizmy piistup k laicke pomoci.

4 Nedostatek jakychkoli piilezitosti k dennim aktivitiam
zhoriuje pacientovy problényy.
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HoNOS — zakladni udaje

Zarizeni, v némz bylo hodnoceni provedeno:

: : 1 almtni oddéleni
Identifikace pacienta 2 diouhodoby pobyt (véetns vézeiiského oddéleni)
3 denni sanatorinm
4 denni stacionaf
5 ambulantni ocddéleni
Datum narozeni pacienta E Chit
7 jinde
Dnezni datum
Pohlavi pacienta
1 muz Datum posledni kontroly pacienta
2 Zena
Délka hodnoceného obdobi (v tydnech)
Zakladni diagnéza pacienta Profese osoby provadéjici hodnoceni
14 - 1 zdravotni sestra (v IiFkovém oddéleni nebo v
2 abusus drog nebo alkohohs e
3 psychéza 2 kc:-mim.th:u psychiatricka sestra
4 deprese, manie nebo bipolarni porucha e i
3 newroticka nebo tzkostna porucha 4 AR terapemt
6 porucha piijom potravy, porucha spankm nebo stresova 3 kJdeq,r psycholog
porucha 6 socialni pracovnik
7 porucha escbnosti o
8 jiné

Inicidly osoby provadéjici hodnoceni

HoNOS — Zaznam hodnoceni

Identifikace DOCiemta ... ... ..o

Dnesnidatum ..........................
Polud neni zndmo, hodnotte jako 9

1. Hyperaktivni, agresivni, miveé nebo agitované chovani 01234
2. Umyslné sebeposkozovini 01234
3. Problémy s alkcholem nebo uZivani drog 01234
4. Kognitivni problémy 01234
5. Télesna nemoc nebo postiZend 01234
6. Problémy spojené s halucinacemi a bludy 01234
7. Problémy s depresivni naladon 01234
8. Jiné psychické problémy a poruchy chovani; uréete poruchn A B, C. D E F. G H IneboJ 0123 4
9 Problenmy se vztahy 01234
10 Problémy s kaZdodennimi éinnostom 01234
11 Problémy s podminkami bydleni 01234
12 Problémy se zaméstninim a dalSin Ennostmi 01234
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Cast D. Problémy s paméti, orientaci a porozuménim
(chipinim)
Cu Ui ek s st V poslednich étrnacti dnech jzem. ..
EEG dm:]:]ujk pﬂmuaha . Elt:ﬂmm azliljod.uof::;ﬂme Vaslelec"b}‘. ¥ 0 nemél‘a zadné takoveé problény
R T Sty Sep 1 mél‘a menéi problémy jako je zapominini jmen nebo
viechny dotazy. s Ei =
am jsem si néco polozil'a
Pokyny

2 mél/a zdvainé problémy s paméti, napf. jsem
Pfeététe si postupné viechny Zisti (od A do L) a uvazujte ey nekk,“d}h” E’hamwmm‘sm, ”"b“bf’em g
piitom o poslednich étmicti dnech. Zakrouzkujte pak Gislou P ] s P
wirakn_ kierf 2 na Vis nejlipe hodi. Pokud s Vis urith Shet Yo E2k uGimit 1 vl joduoduchi mzhodmti
netyka zakrouzkujte “0” (stejné jako, kdyZ neni problém).

Zdravotni dotaznik

3 mél/a problémy pochopit, co se okolo mne déje, béime
udilosti mne uvadély ve zmatek; v nékterych chvilich
ostatni lidé jen stéZi rozuméll mé feci

4 byl'a zeela dezonentovan‘a, nepoznaval/a jsem
piibuzné nebo moje fef byla tak zmatens, e mné nikdo
nerozumé]

Cist A. Agresivni, destruktivni chovini nebo projevy

rozruseni

V poslednich éomacti dnech jsem...

0 nebyl/a agresivni, destrukfivni ami pfehnané aktivmi

1 se obéas pohadal‘a nebo byla pedrazdény/a, ale vEtSinon
jsem byl'a khdny/a

2 byl/a obéas agresivni nebo jsem vyhroZoval'a (slovné &
gesty) nebo jsem byl'a velnu podrazdény/a, piipadné jsem
zphsobilia drobnou ikodu, napi. jsem nééim prastil'a o zed

3 byl/a agresivni k ostatmim nebo jsem jim hodné vyhrozoval'a

Cist E. Télesna nemoc nebo postizeni

V poslednich ctrnacti dnech jzem...

0 nemél/a Zadné télesné zdravomi problémy

1 mél‘a pfechodny zdravotni problém, napt. chitpkn nebo
vyrazku

nebo jsem méil'a véci
4 nejméné jednou zivainym rplisobem fyzicky napadl’a

¢lovéka nebo zvife nebo zpiisobila vainou ikodu na majetin

(napf. jsem néco zapalil‘a) nebo nékoho vydésil/a nebo
pohoriil'a, napi. nemravnym chovinim

Cist B. Pokus o sebevraidu nebo sebepoikozeni: amysiné

poranéni
V poslednich étmdcti dnech jsem...
0 nemyslel’a na sebevrazdu nebo Ze bych si ublizl'a

1 pomyslela jednon nebo dvakrat na sebevrazdu nebo Ze bych

sl ublizilfa, ale nemsl/a jsem v umysh to udélat

2 vainé piemyslela o sebevrazdé nebo Ze brych s1 ublizila
nebo jsem ndélala gesto, napf jsem se trochu poramla na

3 byl/a velmi blizko k tomm si vazné ublift, napi. jsem
shromazdil/a prasky

4 wiinil‘a vazny pokus o sebevrazdn nebo jsem se imyslné
zranil'a

Cast C. Problémy spojené s alkoholem nebo uzZivanim

nelegilnich drog

V poslednich éomdcti dnech jsem...

0 nepilia alkohel (pripadné obéasna mima kenzumace
alkohohu) ani nebral/a drogy

1 obéas nadmémé pil‘a alkohol nebo uiival'a drogu, ale
nezpisobilo to Zadné problénay

2 ziratil/a sebekontrolu v disledku piti alkoholu nebo w#ivini

drog a zpusobilo mi fo problény

3 zjistil'a, Ze nemohu it bez alkoholu nebo drog, kvili kterym

Jsem ziratil’a sebekontroln a délal’a podobneé véc jako je
napi. fizeni v opilost
4 mélfa pocit, Ze poZivani alkoholu nebo drog je hlavni

piifinou mych télesnych nebo dufevnich problémm a nejsem

schopny'a s tim néco udélat
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2 mél'a télesny zdravomi problém kiery mu ztéZoval
bézny Zvot

3 mél/a télesny zdravotni problém. kiery mne vyrazné
omezoval

4 mél/a télesny zdravotni problém. ktery mi mnemoiioval
normalné zit nebo se o sebe postarat

Cist F. Halucinace a bludy

V poslednich ctrnacti dnech jsem._..

0 nemél‘a Zadne takove problényy

1 se chovalfa zpiisobem, ktery ostatni povaZovali za
vystiednd

2 slySel/a hlasy nebo mél/a vidiny, ale nerozruéovaly mé
ani mé k nifemm nemutily

3 Easto slySel/a hlasy nebo jsem mél‘a vidiny, které mé
rozruiovaly nebo mé mutily néco udélat

4 velmi trpélfa kviili svym hlastim nebo vidindm a ostatni
to take velmi trapilo

Cist G. Sklesli nilada (deprese)

V poslednich ctrnacti dnech jsem...

0 nemélia Zadny problém se smumoun nebo skleslon
niladon

1 bylfa velmi smutny/a kvitli néfemu, co se stalo nebo se
ma stat

2 byla depresivni, citil'a se Spatmé (sklesle), byla
plaétivy/a, mél‘a pocity viny, nedostatek sebetdcty, malo
radosti ze Zivota

3 byl'a velmi depresivni, mél/a pocity vimy, Zidnou radost
Ze Avota, ziratil'a jsem sebetctu a chtélo se mi plakat
Ppo vEtiimu éasu

4 byl/a tak sklesly/a, Ze jsem cely den prosedél/a, ztratila
veikerou radost ze Zivota, mél‘a pocity vimy, citil’a se
zbytetny/4; nemohl/a spit nebo jist a po celou dobu se
mu chtéle plakat
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Cast H. Jiné problémy

Napf.: panika, fobie, obsese, anorexie, bulimie, problémy se
spankem nebo pfiznaky, které lékaF nedokaZe vysvétlit.
{Pokud jste mélia vice nez jeden fakovy problém, hodnofte
pouze ten, ktery byl pro Vas nejhorsi )

Napiste zde, o jaky problém se jedna:

F poslednich ftrnacti dnech jsem...

0 nemél/a Zadné takove problémy (kromé téch, které jsoun

uvedeny v pfedchozich Eastich A-G)

1 mél‘a mendi nebo kratkodobé potize

2 byl'a po uréitou dobu postiZen'a timto problémem. ale byla
také doba, kdy se problém neprojeveval a méla jsem tedy
véci pod kontroloun

3 nemohl‘a se zbavit tohoto problénm, nékdy byl velmi
vyTazny a hodné mé trapil, takZe jsem ztricel'a
sebekontrolu a potfeboval/a pomoc, abych se s tim
vypotadal‘a

4 zjistilfa, Ze tento problém vyrazmé ovliivmil viechno, co
déldm a uéinil miy Zivot beznadéjny a obtizny

Cast L Problémy ve vztazich s lidmi — vietné stranéni se

ostatnim nebo neschopnosti s nimi hovoiit

F poslednich étrnacti dnech jsem...

() nemél/a Zadné problémy s ostamimi lidmi

1 mél‘a mensi problém(y), ale celkem piijatelné, piipadné se
objevi a zase zmizi

2 byl'a v pofadku, kdyZ se mnou lidé mluwvili, ale nejsem
schopny/a navazat pfatelstvi, vychazet s lidmi nebo s nimi
platelstvi udrZovat; néktefi lidé o tom védi

3 se vyhybal/a lidem co nejvice, nikdo se nepokoudel o
néjaky kontakt se mnou nebo jsem ostatni od kontaktu
odrazoval'a

4 byl'a sam/sama, pmtaze nejsem schﬂpuy."a s lidmi mluvit a
nesna¥im se s nin byt v kontaktn nebo vibec neumim
wychazet s lido

Cast J. Problémy se zvladinim béinych éinnosti

F poslednich ftrmacti dnech jsem...

0 nemél/a Zidné problémy s jidlem, mytim, oblékanim
chozenim na tealetu, ani vychazet s penézi, organizovat si
véci, dostat se, kam jsem potieboval'a, nakoupit s1 nebo
piijemné proZit éas

1 mél‘a néjakeé malé potiZe, napi. neschopnost s véci
zorganizovat, coZ mi branilo piijemmné prozit ¢as

2 mél’a mensi potiZe, napf. vychizet s penézi &is
nakupovinim nebo piijemnym proZivanim éasu, ale
neméla jsem problémy s jidlem, mytim oblékanim ani
chozenim na toaletu

3 mélfa uréité potiZe s jidlem, myytim, oblékinim pouZivénim
toalety, pfipadné jsem nebyla schopny/a s1 nakoupit nebo i
vécl zorganizovat

4 nebyl/a schopny/a se o sebe postarat s jidlem, mytim,
oblékanim, chozenim na toaletu, natoZ pak hospodafit s
penézi, nakupovat si apod.
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Cast K. Problémy s mistem, kde Ziji (pokud jste

v nemocnici jenom kratkodobé, hednot'te svidj domov)

F poslednich cirndcti dnech jsem...

0 nemél’a problémy s mistem, kde Zji; chel tam bydlet a
libi se mu tam

1 mém néjaké problémy s mistem_ kde &ji, ale celkové je
to v potadku

2 si myslelia, Ze misto, kde &ji, je pékné, ale nékteré véci
jako cena za bydleni nebo lidé, se kterymi Zji, mi
ztéami Evot

3 mél/a problémy jak s hidmi, se kteryma 2ij1, tak s tim, jak
to tam vypada, napf. je tam vlhko nebo zima nedostatek
svétla nebo tam neni pnradna koupelna & kuchyné;
nejsem vibec rad'a, Ze tam bydlim

4 nemél'a vibec Zadné bydleni nebo jsem dostal’a
vypoved nebo se tam uZ nemohu vratit, protoZe se tam
neda bydlet — kvitli spolubydlicim nebo kviili tomm, jak
to tam vypada

Cist L. Problémy se zapojenim se nebo s éinnostmi

béhem dne

F poslednich étrndcti dnech jsem...

0 mél/a vie, co jsem potfebeval/a, sbych mohl/a plné
vyuzit sve situace

1 mél/a urtité problémy napf. s tim, Ze mi pfisly pozdé
penize nebo Ze tam, kam chei chodit, neni otevieno v
dobé, kdy to potfebuji

2 mél/a néjake problémy, protoZe nemam stalé bydlists
nebo nemam nékehe, kdo by mi pomehl, kdyz to
potifebuji apod.

3 to jakZ tak zvlidal'a, ale nemam peéovatele nebo
terapeuta a potfeboval‘a bych v mnoha chledech pomoc

4 nemél’a Fadnou Zanci se dostat z problémi a nikdo m
5 tim nepemohl

Problémy, které Vam nejvice zasahuji do Zivota

vietné téch, které nemusely byt v dotaznikun uvedeny.

Lhvedte prosim pét nefzavainédich probléml, se Herymi

Jste se potvkal’a v poslednich éomacti dnech:

1

2

3
4
3
Se kterymi z féchio problémii by Vam podle Faieho
ndzoru méla pomoci zdravomi nebo socidlni péce?
Zkontrolujte prosim, Ze jste ve viech Eastech A-L
zakrouzkovali jedno fislo.

Dékujeme za vyplnéni dotazniku
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3.4. TRAUMA SYMPTOMS CHECKLIST - TSC-40
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TSC-40

Ty & iy .o s Rodinoyg staw

U T e e e e U e i e R | ' | R e

Jak Easto jste zaZil[a] kakdon z nasledujicich poloZzek v poslednich dvon mésicic
Nikedy Casto

1. Bolesti hlavy. o 1 2 3

2. Nespavost [problém s nsnutim]. o 1 2 3

3. Ztrata vihy [bez diety]. o 1 2 3

4. Zaludeéni problémy. 0o 1 2z 3

5. Sexmalni problémy. o 1 2 3

6. Pocit izolovanosti od ostatnich. 0 1 2 3

“Petrospeltivy” [nahle, Zvé
zneklidinjici vzpominiky].
8. Neklidny spanek.
. SniZeny zijem o sex
10. Zachvaty azkost.
11. Zvyieny sexndlni zajem.
12. Pocit osamélosti.
13. Nodni mbry.
14 “Ulety” [tmiky ve vadi mysli].
15. Smmtek
16. Zavraf.
17. Nespokojenost se sexpalnim Fivotem.
18. Obtizna kontrola nalady.
19. Probouzeni se brzy rane a nemoZnost opét usnout.
20. Nekontrolovatelny plac.
21. Strach z nmFa.
22. Rsna bez pocith odpotinku.
23. Mate sex ktery Vis netési.
24 Potize ve vychazeni s drohymi
25. Problémy s pameéti.
26. Zajem o sebepoikozovani.
27. Strach ze Zen.
28. Probouzeni o pilnoci.
29. Spatné myilenky nebo pocity v pritbéhu sexu.
30. Odchody nékam.
31. Pocity, Ze véci jsou “nerealné”™
32 Madbytecné nebo piilis Casté myti.
33. Pocity poniZeni.
34 Trvalé pocity napéti.
35. Zmatenost polud jde o pocity souvisejicd se sexualiton.
36. Prand fyzicky potkozovat druhé.
37. Pocity viny.
35. Pocity, Ze nejste vzdy ve vaSem téle.
39. Mate potize s dychanim.
40. Sexpalni pocity tam_ kde si je nepfejete mit.

DD o000 0000000 0000000000 00000

=]
P bod Bd Bod Bod g Bed Bl B Bd B Bd B B Bed B B B Bed B B B B B B B B B B B B B B B
L Ll Ll e Led i Ll Ll M Lad el led led T Led Lad Lad Ll led L el e Lad ad led ld Ll ld L el e e

el el e T e I e e e e e R e e e e e R e e e e e e e e e e e e e ]

[ e e e e
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Abstract

Backgrownd Splitting desoribes fragmentation of conscious experience that may ocour in variows paychiatric disorders. A
purpose of this stedy is 1o examine relationships between psychological proosss of splitting and disturbed cognitive and
affective fundctions in schizophrenia and borderine personality disorder [BFD).

Methods:in the dinical study, we have asmessed 30 patients with schizophrenda and 35 patients with BPD. The sym ptoms of
aplitting were mezswred Splittineg Irdex (5] As 3 measure of semantic memaorny anization we have
wed verbal fluency test. Other paychopathoksgical symploms were assessed wsing Health of the Mation Outcome Scale
HoNOS).

Resunes: Main results show that S is significantly higher in BPD group than in schizophrenia, and on the other hand, verbal

fluency is significantly loweer in schizophrenia group. Psychopathological symptoms measured by HoNOS are significantly
higher in the BFD group than in schizophrenia_ Signific ant relati onship was found between verbal fluency and the 51 “factor
of others™ Bpearman r= =052, p=<001) in schizophrenia p atients

Ciowrclusions: Processes of splitting are different in schizophrenia and BPD. In BPD patients splitting results 1o menital
instability, wivere as in schizophnenia the mental fragmentation leads to splitting of assodiations observed as lower scones of

verhal fluency, which in principle is in agreement with Bleuler's historical concept of splitting in schizophrenia
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Introdu dciion

Sphitting meflecs shifts of mind melated 0 2 comcously
experimoed cmilict of opposing mental forces. In prindple it
desribes fragmentation of conscimus experiene that & wpialy
melated to long-term or amte stress that significantly disturhe seH-
omoept, identity, memory and perception of e edemal world
[1-5]. MNevertheless, empircal studies of peychopethological
processes nelated dn splitting are very rane.

In schizophrenia the term spliting was developed by Bleuler
[6], who desoribed process of mental fragmentation in schizo
phrenia as ssocixive spliting or “lomening of ssociations” and
omzidened it a5 a hasic facior in pathogenesis of the disease. Later
omoept of splitting was describesd by Kernherg [7], who ussd the
process of sphitting s a specilic characteristic of oopmithve and
aflective disturhances in borderfine pemsonality disorder (BFLY
which typically manifest 2= shifis of emotional perception of
aohjects, other pemsons and the s&8f with typical fuciuations
hetwesn idealization and devaluation.

Thess alterations on mental level conssquently may he Inked to
great and shrupt changes in patierns of neural acthvity that may
dimociate, ar split off, erain extemal and inernal stmuli and
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indormaton out of awareness, which may lead to distinct s@es of
divided cmnsciousnes [48-11] and disorganimfion of semantic
meminTy | 12-14.

With respent to recent findings a purpose of this sudy is to
examine relationships between ppchological process of sphitting;
and disturhed cognitive and affective fimctions in schizoplrenia
and BFLY.

Materials and Methods

Partidpants

The participans were mecruited from regular daily outpatiens
treatment programes for schimophrenic and BFIY patients at the
Psychotherapeutic and Prwchosomatc Clinic ESET m Prague. Al
participants signed nfbrmed omsent and the study was approved
by Chares Umiversity ethical commites. In the study wens
inchuded only patients who had not compromised capacity and
ahifity tor consent. This abdlity was confirmed by clinical data abng
the patients and specific writen statement reganding each
participant by hisher pachiamist. Fach inchided participam
was ahle to commider his/her participation and mo one was
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Sgirttng i Schioophrenia and BPD

Table 1. Statistical comparison between schizophenia and BPFD patients wsing Mann-Whitney test

Schicophrania N= 30 BPDN =35 E (] R
= L im o = Qs 058
EHE] i 143 -1 Ouds3: 03
SHF1 = im =10 0335 o4
SN L9 1% -2 BETE o
VF M5 4143 =18 QudsY e
HaMNOS [E) ns L —-X& DueEs o
HaNOE |5) T8 L -39 o] L:Lrd

s, - Sanchedzad afea doe.
o O 37 o i e 0P 2 2

inchided in the sudy based on agreement of legally authorized
Tepreseniative consemed on the behall of a participant.

The participants had dizmosis of schizophrenia or horderiine
pemmality disonder. Exclusion criteria were osganic ilnesses
invwohving the central nervous sysiem, substance, and/or aloohal
shuze and mental retardation () Faven lower tham 90 [15].
(Qimical diagmosis was reswessed using the Mini-Intemational
MNewopaychiamric Intendew (MLN.L) [16] in schimphrenia
patien®s and m BPD) matents it was confrmed wwing semd-
strucured inerview for honderdine personality disorder hased on
M-IV criteria. The sample induded 30 patens with schizo
phreniz, ix 15 men and 15 women, mean age 35.7 (BD=4937
with mean perind of psychiatric treatment 1289 (B0= 78 years)
and with average of 4.1 hospimlzations. The sample of BPL)
patienss inchided 35 paricipants, ie 10 men and 25 women,
mean ape 320 (Bly= 79 vears with mean period of peychisdric
trextment 6.2 B0D=1397) years and with average of 2.28

Psychometric Measures

With respesct to current theometical concepts and smpinical data
we have tesied nelationship between spliting based on Spliting
Index soore [17] and verhal flency a5 an ndicator of semamtic
memory disorganizaton [12-15, 18] in patients with schiznphrenia
amd BFI). To test how the splitting process s typically nepresented
in schizophrenia and BFL) we have omympared oommences of tess
pevwchopathoalogical manifestations in schimophrenia and BPLY and
their relationships to other symptoms.

The sympoms of sphitting were measunsd using selfreported
Splitting index (51) [18] that enahles 0 ameess defense mecha nimms
melaiesd to splitting acconding to concept proposed by Kemberg
|7] - Sphitting Index & 24-items self reported questionnaine rated on
Sepoint Likert scale from 1 to 5 (Cronbach’s sl (092, test-netest
relizhdlity afier one week 0U83). Using factor analysis three clusters
of e have heen idenfified that enable to describe the splitting
process. These thres ficiom represent 1. the seH facinr (sphitting of”
the sl image], 2. the family Botor (splitting of images of Bmily
mernbers |, and 3. the facinr of others which describes splitting with

Chher paywchopathalogical manifestaiions in hoth groups of
patienss weres mexunsd using Health of the Nation Outmme
Scales (HoNOE) [19]. The scale includes 12 fems inchuding
overactive, aggmessive, disuptive or agitated behador, none
arcidenta] selfnjury; problem drinking or drug-taking; cognitive
problems; physical ilness or disahility problems; halucinations or
dehmions; problems with depressed mood, other mentl and

PLOS OME | weesw plosonenng
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sde 51 - Splinien Indew, SIS - Splivieeg Iedke, famee of salf, SIF) - Spliming Indes, e of famdy, SHO - Spiltdng Ieda, farioe of QP s, WF- it Suamoy, HaNOSE:
e ot ol v o oo HISNOS (e, HOMIDSS) = sodl s o ind wesinen of HOMIOS (s, BP0 - Doadedlins: poruorality dinoedes, T- T va s of Mo Wiy

hehawioral problems; problems with relationships; problems with
activities of daily Iving; problems with Iving eonditions; prohlems
with norupation and sctivities. This scale mohides two versions, 2.
the version for external evaluaines and the sel-repored version
(Cronbach’s alfa (.79, test-retest reliahility afier one week (UH5)
[20].

As 2 mezsure of semantc memory dsorganizaton, which &
very dise to Beuler's concept of men@a] fagmenttion, we have
e verhal fluency test [12-13,21]. In this contesd, recent findings
show that verhal fluency is severely disturbed in schizophrenia [22]
amd it & closely related to disorgrnized dimension of peychopa-
thology in schimophremic patents [14].

Data Analysis

Sntistial evaluation of the resuls of 51 and other prychometric
meznes mchided descriptive smtisics, Mann-Whimey st for
ndependent samples and Spramman corelation oosfficens. The
TOT-pR TR eric anahyses wene prefermed because 51 data hawve not
normal distribution. All the methods of statistical evaluation wene
pErimed wing the software packsges Statitica version & To
prevent Type I emor which would disabile toreject null hypothesis
that the measre of sphitting & not Hnked o verbal fluency and
v chapathalogical symptomes we peformed Power Anahsis and
amemmed the eflent sizes chamcterizing differences betwesn means
and mamrelation mefliicients,

Results

Results show significant differences in soores of splitting, verhal
fuency and pevwchopathoogical sympioms mezsured by HoNOS
hetween BFL) and schimophrenia groaps that were oompaned using
Man-Whimey st Tahle 1). Mean score of the Splitting Index (5I)
was sigmificanty higher in BPL} group than i schimophrenia.

Umn the other hand score of verhal fluency was significantly
lower in schizophrenia group. In hath assesmmenss of HoMNOS, fbr
external svahlinm and for self svaluation, the BPDY group soomed
significantly higher in means of total scomes. In the power anal ysis
we have w=sied significant differences which show that al
differences betwesn means have sirong effect sime r=05 or
higher; Tahi= 1]

Besults aleo show significant Spearman oomelation onefficiemnts
characterizing relationships hetwesn spliting, verbal flusncy and
pvchopathological symptoms meswed by HoMNOS in hoth
samples (Tahle 3. Wery significant relationship hetween verhal
fruency and the 51 *factor of others™ M schimmphrenia pafients was
foamd (Bpearman r= =053, p<ill]). Other significant comela-
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tions in schizophrenia patients were found between self-nepaoried
somre of HoNOE(S) and tom] scome of sphitting (S1) (Spesarmam
r= (42, p<ili5) and betwesn HaoNCS(5) and S15) [representing
splittng of the seH] Spearman r=063, p<0.01). On the other
hand significant comelatins i horderdine personalty disonder
were found hetwesn and betwesn HoMNOSE) and S5 [repne-
semiting spiting of the seH] Spearman r=045, p<00l] and
HaN(S sel-reported soore and verhal fusncy in has been found
(Spearman r= (L37, p<iL01).

HadOE E)

Discussion

Maxin resubs of this study indicate significant differences in
splitting, verhal fluency and pesychopathological sympinmes he-
tween schimophrenia and BPL} patiens. These fmndings show
significantly higher kel of spliting measnred by 50 in BFI)
pafients comparnsd i schizophrenia On the other hand schinoe
phrema patients show sigmificantly lower soomes of verbal fusncy
st fikely 25 2 comequence of cogmitive dsorgamization which in
inciple is in agreement with Bleuler's historical concept of
splitfing i schimophrenia [6]. In this context, the comelation
hetween verhal fluency and spliting (facior of otes) in
schizophrenia suggests that stromger levels of siliting into oppaosite
ampects melated to external ohjscts and persons & nelated to dis-
amodation of memory patterns that is mamifested 2 disturhed

Becent fndngs alo show that mmpaired verbal fluency &
amodated with pachomodnr slowness [23-24] that might be
melated to disconnecion  hetween bain regions |24 The
disconnection hetwesn brain megions alse dizshles Wmtepraed
mespense 10 emotomnal stmuli, which might be Inked o specific
differences in amygdala acfivity and prefonml finctons in
schizophrenia and BFIY [25]. Schimophrenia & tvpically chara-
terized by reduced activation in amygrals and prefmnal cortex
and on the other hand incressed and excessive acthafion in
amygdala and prefrontal corex has heen found during emotional
tasks in BFILY [25-29].

These typical neumnphysiological changes might reflect typical
differences related to spliting in schizophrema and BPLY hased on
prvchological mechanismes of defense aganst unaccepahle afisc-
tve impubes [3)]. Fesponses o these impubes in BPL) Hkely
meflect disiurhed levels of reshty dsesting In negponse b0 varous
peroepiual simuli that typically result i incressed and exosssive
emational activaton and imishility [3,31-32], which on newro-
physiclogial level could he reflscted - neressed prefront] and
amygedala acfivation [25]. On the other hand dsturhed verhal
fluency in sthizophrenia patients is libsly reled to decneassd
artivity n amygdals and prefrental acivity i schizophnenia [25-
27|, which might reflet nahdlity 1o appropriately differentiste and
reflet emodonal stimuli [33-3] Hkely due to disupton in
atientional selection and deckdon related activation [35].

In summary, the nesubs show that the process of spliting has
different forms in schimphrenia amd BFL). In BPI} padems
splitting mesulis t0 mental msmbibty menifesed 2 shifis
ematinnal perception of ohijects, other pemons and the s{ which
are linked i incressed mental tension and suressive prefrontal and
amygdala activation This specific form of sphitting that aoor n
BFLY & mot typically present in schizophrenic patients, which & in
agreement with the results indicating that 51 soore as 2 messure of’
borderline spliting & higher in BPFI} than in schizoplrenia
patients. On the other hand in schimphrenia the mental
fragmentation leads o splitting of asocations oheerved 2 lower
soores of verhal fhuency which in principls & In agresment with
Blruler’s historical concept of sphitting in schizophrenia [35]. This
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form of mental fragmentation in schizophrenia may represent a
defense mechanism decreasing several psychopathoiogim] mani-
festations due o kowered memntal tension and shnorma Ty mhibibed
hrain activities in amygrdals and prefrontal cortices. Nevertheless it
is aln possihle that mental fagmentation in schimophrenic patiens
i aleo relawsd i deficits in conexmal procesing that may he
primarily based on hrain's abiity i indegrate information [35,36].
‘This brain deficit i ntegrate mibrmation may he nked to variom
etilogial conditions reflecting pathological processes on molec
ular, physiological and paychological levels. This hrain patentality
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Background: Dissociation likely plays a key role in schizophrenia and borderline personality
disorder {BPD), although empirical studies that compare specific mani fastations of theses symp-
toms m schizophrenia and BPDY are rare. In this comtext, the parpose of this study was to compare
the occurrence of dissociative and other psychopathological symptoms in these disorders, and
Io assess the possible influence of antipsychotic medication on the disscciative symploms.
Methods: We assessed 3] patients with schizophrenia and 16 patients with BPD. Dissocistive
symploms were measured by the Dissociative Experiences Scale (DES), symptoms related
o stress and raumatic experiences were assessed using the Trauma Symptom Checklist-40
(TSC-40), and other psychopathodogical symptoms were measured with the Health of the Mation
Outcome Scales (HoNOS). We also assessed actusl daily doses of antipsychotic medication in
chlorpromazine equivalents in all participants.

Resules: The results show that symptoms of traumatic stress measured by the TSC-40 had
apnificantly higher scores in the BPD group. The data also show that dissociative symptoms
(DDES) were sipnificantly comrelated with symptoms of Tawmatic stress (TSC-40) and with
symptoms assessed by the HoNOS. Remarkably significant correlations were found between
levels of antipsychotic medication and the DES and between antipsychotic medication and the
depersonalization'derealization component of the DES in BPFD patients.

Conclusien: The results support an important robe of dissociative processes in schizophrenia
and BPD) and suggest a significant relationship between manifestations of @ ssociative symptoms
in BPD) and antipsychotic medication.

Keywords: dissociation, stress-related sympioms, schizophrenia, borderline personality
disorder, antipsychotic medication

Introduction
Dissociation in principle describes fragmentation of conscious experience that is
typically related to long-term or acute stress that significantly disturbs self-concept,
identity, memory, and perception of the external world. '+ Consequently, these altera-
tions may be linked to marked and abrupt changes in patterns of neural activity that
may dissociate, or split off, certain external and internal stimuli and information out
of awareness, which may lead to distinct states of divided consciousness 3 *
Dissociation also reflects shifis ofmind related to a consciously experienced conflict
of opposing mental forces. In the similar context as Janet, also Bleuler coined the term
splitting and described the process of mental fragmentation in schizophrenia as a basic
step in the pathogenesis of the disease **” The term fragmentation of consciowsness in
the sense of splitting was also defined in borderline personality disorder (BPD) as a
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specific form of dissociation, and recent studies sugpest that
the relationship between dissociative symptoms and BPD per
=2 is very close.™ 12

With the aim of finding specific relationships between
dissociative symptoms and other symploms in BPD and
schizophrenia, we assessad both groups of patients with the
aim of comparing the occurrence of dissociation and also of
assessing the possible influence of antipsychotic medication
using chlorpromazine equivalents (EC).

Materials and methods

Participants

The participants were recruited from regular daily treat-
ment programs for outpatients with schizophrenia or BPD
at the Psychotherapeutic and Psychosomatic Clinic ESET in
Prague. The participanis had a diagnosis of schizophrenia or
BPD. Exclusion criteria were organic illnesses involving the
central nervous system, substance and'or alcohol abuse, and
mental retardation (Ravens 10} ~<90)."" Clinical dizgnoses
wera based on DEM-IV (DNagnostic and Stafistical Manual
of Mental Disorders, Fourth Edition) criteria and were
reassessed using The Mini-International Meuropsychiatric
Interview in patients with schizophrenia and confirmed by
samistructured interview in patients with BPD. We calculated
actual daily doses of antipsychotic medication in EC for all
participants.'

The schizophrenia sample comprised 31 patients {15 men
and 16 women) of mean age 36.2+9.5 years. Their mean
duration of psychiatric treatment was 13.3+8.2 years, and
they had an average of 4.4 hospitalizations. The BPD zample
comprised 36 patients (eleven men and 25 women) of mean
age 311.0+8.7 years. Their mean duration of psychiatric
treatment was 6.64+4.1 years, and they had an average of
2.3% hospitalizations. Because of their different durations
of psychiafric ireatment, the patients also had a different
medication history and as measurable equivalent character-
izing their current medication we have used EC.

Psychometric measures

We used the Dissociative Experiences Scale (DES) to
screen for dissociative symploms." The DES is a 2E-item
self-report guestionnaire that evaluates the frequencies
of various experiences of dissociative phenomena in the
patient’s everyday life. Each item ranges from 0 to 100 and
the mean of all item scores is calculated as the DES score.
For more detailed assessment of the DES items, we analyzed
the DES factors that have been used in previous research
studies.”™ In this analysis, we used three factors focused

on absorption (items 2, 14, 15, 17, 18, and 20), amnesia
related to dissociative states (items 3, 4, 5, B, 25, and 26),
and depersonalization'derealization (items 7, 11, 12, 13,
27, and ZE). In the present study, we used the Czech version
of the DES; like the original English version, it shows high
reliability and internal consistency (Cronbach’s alpha 0.92,
test-retest reliability after one week 0.91).1%1%

Symptoms related to stress and fraumatic experiences
weTe measured using the Trauma Sympiom Checklist-40
(TSC-40).* This scale was designed for measurement of post-
traumatic symptomalology associated with childhood trauma.
The TSC-40is a self-reported scale containing 40 items with
six subscales, ie, dissociation, anxiety, depression, a sexual
abuse trauma index, sexual problems. and sleep disturbances.
The Czech version of the TSC-40 has high reliability and
internal consistency (Cronbach’s alpha 0.91, test-retest
reliability after one week 0_BE).*"

Psychotic manifestations were measured using the Health
of the Nation Outcome Scales (HoMOS) in both groups
of patients.™ The scale inchedes twelve items {overactiva,
agpressive, disruptive or agitated behavior; nonaccidental
self-injury; problem drinking or drug-taking; cognitive
problems; physical illness or disability problems; problems
with hallucinations or delusions; problems with depressad
mood; other mental and behavioral problems; problems
with relationships; problems with activities of daily living;
problems with living conditions; problems with occupation
and activities). There are two versions available, ie, the
version for external evaluators and the self-rating version
for patients. Both versions were translated into the Crech
language (Cronbach’s alpha 0. 797, test—retest reliability afier
one week 0.85).7

Statistical analysis

Statistical evaluation of the results for the DES and other
psychometric measures included descriptive statistics,
the Mann-Whitney L' test for independent samples, and
Spearman correlation coefficients. Nonparametric analyses
weTe preferred because the DES data were not normally
distributed. All the methods used for statistical evalua-
tion were performed using Statistica version 6 softwara
(Stat3oft Inc., Tulsa, OK, USA). To prevent type 11 error,
which would mot be able o reject the null hypothesis that
symploms of dissociation are not linked to stress-related
psychopathological symptoms, we performed a power
analysis and assessed the effect sizes by characterizing
differences between means or correlation coefficients of
the samples.
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the Mann-Whitney U test to test for differences in disso- 2 E;
ciation, other psychopathological manifestations, and use of ;' j wl E
antipsychotic medication between the two disorders (see Table i = ot %
1. Although the differences in DES scores between patients 1§ &
with BPD and those with schizophrenia were not statistically -E -] g8 E g
significant, scores for sympioms of traumatic stress measured ¥ @ ] E g
by the TSC-40 were significantly higher in the BPD group. i T % !
External evaluations as well as self-rating on the HolOS - : 2 ] E
showed that the BFD group had significantly higher scores g u(E 25 g £
than patients with schizophrenia. Nevertheless, in several “n ES
subscales of the HoNOS, external evaluators reported that the ,E & B 4
schizophrenia group had higher scores for cognitive problems £ & E E E é_i
{155 in schizophrenia versus (.66 in BPD, P=0.0001) and -E €48
positive symptoms (126 in schizophrenia versus 054 in BPD, : % E
P=0.0273). Doses of antipsychotics measured by EC were E a g - E E e E
significantly higher in the schizophrenia group. In the power %: g E
analysis, we tested the differences bebween means, and found = 'g r
that all these had a strong effect size (r=0.5; Table 1). g’ £ TERG %;
‘We calculated Spearman correlation coefficients in both - SIS 3
patient samples to assess the relationship between disscciation a E E
and other psychometric measures and the possible influence of g it 3 TR E 5
antipsychotic medication on this relationship. The results show ; = AR .E
that scores on the DES, TSC-40, and HoNO¥S were significantly 8 g g
correlated (see Table 2). Interesting, statistically significant ‘E o Ho ﬂ'ﬁ
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and the DES score (Spearman’s correlation R=0.37; refined g ‘g ig
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lization/derealization score on the DES (Spearman’s comrela- = ﬁ ' S3a33| §
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BPI} and in those with schizophrenia. The data also show
that sympioms of traumatic stress are higher in BPD than
in schizophrenia, which is in agreement with the findings of
wother studies. ™ >

On the other hand DES and TSC-40 scores were sig-
nificantly cormelated with symptoms of psychosis in both
disorders and, as in other studies of patients with schizo-
phrenia, symptoms of raumatic stress were associated with
psychotic sympioms, ™ higher levels of anxiety, and other
psychopathological symptoms.™ ™ In agreement with other
studies, we also found that dissociation in schizophrenia is
closelvy related to symptoms of trauma. ™' Similar relation-
ships between siress and dissociation have also been found
in patients with BPLh "4

An interesting finding of this study was the correla-
tion between doses of antipsychotics measured in EC and
dissociative symploms in patients with BPIX. This result
sugpests a specific psychotropic effect of antipsychotic
medication in these patients. To the best of our knowledge,
this has not been reported in the scientific literature bafora.
Becawse our patients had different medication histories,
it is necessary to investigate the possible relationship
between medication and dissociative symptoms further
in follow-up studies that could explain certain details
and specific influences of medication on neurotransmitier
systems. Mevertheless, the statistical finding of this rela-
tionship in the BPD group but not in schizophrenia group
is of interest although further research is necessary. The
possible influence of medication on dissociative symploms
might reflect the extremely important role of siress in BPL.
According to current data, stress represents a more sig-
nificant factor in BPIY etiology than in schizophrenia. ®*
Recent data show that antipsychotic treatment likely
decreases activation of the anlerior cingulate cortex. 4
In this context it is possible that conscious conflicting™*
experiences due to antipsychotic medication in BPD may
decrease conscious awarenass of conflicting stressful expe-
niences and cause their dissociation that may produce the
dissociative symptoms measured by the DES. Although
this interprefation is currently speculative, it might be
usaful for further research that could have significant
consequences for the treatment of patients with BPD.

Conclusion and perspectives

These results support the concepiual but empinically rare
findings concerning the important role of dissociative pro-
cesses in schizophrenia and BPD and the specific relationship
between them. A novel confribution of this study that needs

further research is the significant finding that manifestations
of dissociative symptoms might be specifically linked to
antipsychotic medication in patients with BPD» but not in
those with schizophrenia.
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SYNTHETIC METACOGNITION
AS A LINK BETWEEN BRAIN AND
BEHAVIOR IN SCHIZOPHRENIA

Abstract

Diaficits In metacogritive capacity In sdimphrenia @n be onmphuallized 25 exdsting along a spectnom from
more discets o mom synthatic adivties. These Gpachies may ba of gmat Importancs I schizophena
masaarch given their potential to mediate and moderate the impact of liness-miated factors on cwtome. To
aoeplora this possibility this revios summanzes ressarch on symthatic melzoognition wsing 2 paradign inwhich
metacognithe capacity Is mied on tha basis of spontzraoushy produmd parsonal narmathes. Evidenos from 2
review of tha Bberature shows that these deficits aro debectable In patients with schirophrenta and ane reliod
1o, bt mect peduscibl bo, symiptom severity and poors reurcoosgnitive function. independent of oms and
narocogrition, dafictts In smthatic matacogrition, which ane likely inked bo the brains ability to imagrato
Infiormiation, am related 1o 2 ange of outcomaes Induding functional competence, learning potential, and irsight.
Theasa deficits may also play a ole in long term peychosockl functioning via their impact on e abiity bo sstain

screpind 31 May 3013

Bleuler suggested that the intemuption of
goal-directsd  behavior thak  charactsnizes
schimophrenia is a2 result of complex,
biologically based processes that lead to the
unbinding of associations and the collapse
aof higher arder understanding of oneseif and
athers [1]. In the more than 100 years Simce,
a more detailed picture has emerged of the
sequence of events that result in dysfunction
in schxopheenia. Genetic vulnembilities for
schizophrenia hawe, for instance, been linked
to abnomalities in brain development that
are reflected in newmnoognitive deficts, such as
impairments in information processing, werbal
memary and executive function [2-7]. Further,
these ognitive deficts may be linked to
disruption in synchronized cscilatory actnity
af neural networks, which would allow for the
effective integration of information and hence
binding of associations [5-11].

Connecting thess processss to behavior,
neurccognitive  dysfunction has  been
Inked with poorer social, wvocational, and
-:nmmmrl:y function. Bovie o ol for instance,
found that processing speed and attention’

* E-mmil- plysokergdiupod. edu

sodal funcions:.
Kaywords

Echirophmnia « Hesmecngriton « Aeoowery <« Hanwise - Meotscogriton « Prpchosis < Dby of i< 5o

o Vorita Spzan

working memory  were  uniguely  Enked
with soral competence and that social and
functional competence mediated the effects
of neurccognition on community and work
funectioning [12]. These neurocognitive deficts
hawe been detected prior to the onset of ilness
[12,14] and observed to interact with symptom
sru':ri'l:r [15]. Newrocognitive compromise has
also been implicated a5 a predictor of poorer
rupmuempq:hnsndalmmnl:flﬁ].
Considering forces talkdng place outside
of the mind of ndriduals, ressanch has also
suggested that social and commurity Factors
such as trauma, stigma, powerty, esclation,
and attachment patems exmosrbats or
are exacerbated by both bmin functon
and neurccognition on ther own, and in
conjuncticn with more bialogically based paths
to -d:,riuncﬁm [7,1E] For example, Walker
and Diforic proposed “a newral diothesis-
stress model” of schizophrenia in which a
mezural mechanizm for these phenomens
results from the stimubting efsct of the
hypﬂ'ﬂ'ldum.u-piwitar:rahnd [HPA) axis on
dopamine s:,n'rﬂ'n:s'u and recepiors [19]. This

gain of function may lead to abnormalities
in dopamine receptors, which together with
hippocampal damizge, significantly influences
hypersensithity to stress in persons with
schizophrenia In the context of this model,
Read ot o [30] developed "2 traumagenic
neurndevelopmental model® that proposes
that genetic alerations lead to predisposing
vulnerability in the form of hypersensitivity
to stress related to advene life events such
as chid abuse, which, aooording to recent
evidence, contributes to the deselopment of
schizophrenia, lkely through the influence of
traumatic events on the developing brain and
neurchiclogical abnomalities that frequently
occur in patients with schizopheenia, such 2=
ower resctivation of the HPA axis or structural
changes to the brain (eg. hippoompal
damage, censbral a'l:'uph!l. reversed o=rebral
asymmetry, wentricular enlargement), as well
as dopamiane, norepinephnine, and s=rodonin
abnormalitias.

As shown in Figure 1, this work, which
initiated with Bl=uler [11 offers a path from
brain to behavior, @nking genetics, brain
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Figum 1. & pathifrom gans to brain o dysfunctional behavior in schizophrania.

development, Cognition, symptoms, social
and mrnnwrl‘qlr experiences, and 1.||t'l1'ut=hl
the intenmuption of goal directed behasior. This
larger scheme provides an idea of different
jpoants for dinical intervention but also allows
fior a more nuanced inquiry into the proximate
pychologecal factors affecting function in
schizophrenia.

One specfic area of interest concerms
what & happening in the space in Figure 1
that bes in betwesn mandfestations of illness
and psychosocial dysfunction  Certainly,
it i mot surprising that phenomena such
a5 diminished neurocognitive capacity are
related to impaired function because thought
is needed for function. But sxactly how does
this oocur? What psychological factors mediate
the impact of symptoms and neurccognitive
deficits on behawiar? Are there phenomena
specific to schiropheenia that play 2 role n
dysfunection at this point in the model? Answers
1o these questions seem essential in order to
develop trestments that imtervene at the level
maost progimate to function. IF we know how
neurocognitive impaiments and symptoms
culminats m :l;ﬂunl:ﬁm. itma:,rb-c possible to
design treatments for persons with treatment-
ressfant cognitive deficits or symptoms, ar
for thos whose impairments persist after
cogritive deficits or symptoms have been
resalved

To address this issue, a program of ressarch
will be reviewsd that has examined ocne s=t of
processes which may mediate and/ar moderate
the impact of illness relzied variables such as
symptoms and neuracognitive deficits on neal
world function. We propose that psychosacial
dysfunction may resubt from a feedback loop in
which symptoms and neurocognitve deficits
influence and are influenced by deficits in
syrithetic forms of metacognition. We suggest
that deficits in symihetic metacognition leave
persons unable to make meaning of baoth
iliness related phenomencn and psychosocial
challenges. Without possessing a sufficeently
complex account of themselves and others,
thess indwiduals may be unable to make sense
of what is happening. They may thus not know
whiy they should take certain courses of action
and hence social and vocational function may
languish.

It has besn proposed that phenomens
such a5 neurocognitive deficits affect function
because they leawe persons less zble o
know how to perform basic functional and
interpersonal tasks.  Meurccognitive deficts
may limit the rabe at which persons @n learm
new skills, a5 well as l.:n.lm'lrl,r detect and
respand to the demands of the environment
[Z1L In further Eerations of this model, a lack
of ability to perform tasks has been thought
to lead to defeatism and withdrawal [27]. For

ﬂﬂ[xﬂngur

instance, persons with deficits in eecutive
function might incarrectly identify the matives
ar intentions of others and =0 nat be able o
knorw how to interact appropriately. They might
similarly be unsure what actions are nesded to
achiewe a certain end in a wark setting and o
struggle with an instrumental task and decde
to give up. This work is certainly tied o an
emerging set of interventions that try to teach
people how to perform certain tasks, such as
how to defiver 2 compliment or cary aut a
specific wark task when under stress.

In this review we will not contradict that
skill deficits are important to understanding
autcome but add to it with the considertion
of an additional possibility that deficits in
mefacognitive capacity imterfere with the
ahility to know why to do certain things and
not just how to do them. Harkening back to
exstental psychiatry, we will suggest that
mary with schizophreniz often fail to take
certain action not anly because they do not
tnmhnw.urheum'ﬂ'q-dnnnt n:_pedﬂley
will be successful, but often becawss ﬂ'lE:Il dio
not know why they should take those actions
123,241 Ini :l.lil:,rifi: persons zeck torepair rifts in
relatiorships and endure difficult times st work
because the hopes and dreams they possess

make such repairs and persistence meananigiul

Applied to schizophrenia then we wish to
suggedt, for instance, that metacognitive
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deficits do not remowe knowledge of how ©
make a compliment in a social encounter but
may k=ave persons without an idea of why o
deliver a compliment and 5o they may offer
no comphment Persons with schizophrenia
might similarly reat persist at wark when under
sh':n..mtbe:aumtheydu neat know how to
persist but because of a lack of having any
larger sense of themsehes which would supply
a neason for persisting. Figure 2 prowides an
ilustration of how metacognitive deficits could
be incorporated into standard models of the
jpath from brain b behasior in schizopheenia.
To explore the possibilies offered by
figure two, this review will fist offer a
definition of metacognition as a spectrum
of mental activities which can  invohe
synthesizing  experience  into  integrated
representations of s=lf and other and can
be a subject for reflection and subsequent
revision. We suggest that disruptions in this
form of metacognition closely parallel what
Blewler [1] described as the fundsmental
disturbance in schizmophrenia Sscond, we
dizcuss recent efforts to operationalize and
mezsure synthetic metacognitive deficts in
schizophrenia and detail research offering
preliminary confirmation of their potential
finks with both newocognition as well
as functional outcomes. Limitations and
directions for future ressarch and chinical
implications are also explored. OF note, as
portrayed in Figure 2, metacognition may
potentially play a medating rale in the link

betwesn social phenomena and function,
but this will not be discussed in the present
rEViEw.

The concept of metacognition

Metacognition refers to a mengal act in which
perons forms a thought or idea about their
own mental actiities. The construct was first
used in the education Ferztwe to cptue
leamers’ awareness of ther own lesming
and what conditions best enabled leaming,
and then spread to different dimensions of
experience such as sef-requlatson [25-27] The
psychological fiterature has similardy used the
term to describe a broad range of phenomena
As we have summarnzed elsewhere [JE]L
metacognition applied to human development
and psychopathology has been used to describe
a mnge of different mental actiaties. Thess
activities may vary from ane another accomding
to the extent to which they involwe foousing an
ditscrete mental activities swch as thinking about:
a specific isolsted thought [=g 29] versus the
integration or synthesis of a mnge of different
Evperienoss intoa complex representation of self
and othesrs and then a reflection about that larger
representation [30,31]. Intuitreely, these discrete
and synthetic metacognitive activites influence
one anather but as such ame not redudbls to one
another. For mstanoe, an awars=ness of discrete
elements is needed to form beger ideas of
cneself while awareness of oneself is needed to
miake meaning of discrete sxpeiencs with the

Figum 1. & path from gena to: brain to dysfunctional behavior modiatod by doficts in metsoognitive capacity.

Translational Meuroscience

flosw of daiy ife. Further, human beings’ larger
reflection about themselves and others has long
been seen as more than a sum of psychological
facts but rather emerging from 2 particular way
of cormecting and meaningfully situating those
facts in relation to one another [371

The detincion betassn dsoete and
synthetic forms of metacognition maps
well onto a range of schirophrenis reseanch
[28,33] Defacits have been found in the ability
to detect specific mental activities such as
behaviors, emotions and memornes [34-35]
Locking at lager psychological phenomena,
athers have found difficulties reflacting on
broader cognitree habits, such 25 reasoning
sr,tf]."_l as well 2z I:hl:.lhili‘t)'m pull together
autobiographical memories into 3 meaningful
whole [28-30]. Importantly the idea of a
spactrum may also help darify slightly different
applhications of the term metacognition with
some awthars concermed with the detection
of ermors [34] or reflections about spedific
beliefs, [29] and others, as will be exploned
n this review, with reflections about various
inbegrations of thoughts and feslings into
representations of s=f.

A rationale for why symthetic
metacognition may be linked
with psychosodal function In
schizophrenia

In this review we focus on more synthetic forms
of metscogrition 25 a medator of the effects of
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fness-relsted phenomena onfunctionfor theee
reasons, although we do not wish to suggest
that more discrete forms of metacognitive
.ct.i\li‘tjmridbeiss impartant or vafid. Frst,
synthetic metacognitive activity, in generl,
allows for mesning to be bestowed upon
experience and activity. Synthetic forms of
metacognition lend the potential for different
meznings to be made, for instance, of conflicts
at work orwith others. For example, more pain
islikely if one loses a job that is 2 cherished part
of one's e vs just a way to make money o
support something else. More joy may come
fram one interaction ve. ancther because of the
mezning one person has within one's life (e.g.
2 very promsing junaor colleague who might
arr_rum:-‘sulu‘k.hmr:lum acquaintance].
Second, the meaning bestowsd on acti-.riry
provides a conbext for reasoning about why
ome response makes more s=nse than another
in the face of conflict or pain. As an illustration,
if holding a certain job & an integral part
of one’s identity gven longstanding career
lq)imti:rn.m:mayﬁnd an:ﬂsmwl‘lyme
should tolerate frustration with collsaguess and
supervisors: rather than quit and find 3 new
jab. Howewer, this would not make sense if the
job i merely 2 way to make money. Similarhy
there would be far more reason to attempt 1o
salvage a relatiorship with ancther person
after a falling out if that relationship was seen
2s deeply connected with one’s awn e story.
Thus, in the face of deficits in metacognitive
capacity. a pabent with schizophrenia might
ser less reason to persist or cope in the face
of distressing developments f those events
were without the personal meaning that s
imbued by rich and complex understanding of
oneself and others. Therefore, metacognitive
deficits may result in there being no rexson
to undertake & course of action, regardless
of whether or not 2 person knows how 1o
wnsdertaks that action In fact, withowt a reason
1o perform that action, there n'u:rbem search
1o figure out how to undertake that action.
Beyond the general connection betwesn
metacognition and responding to challenge,
there is also a historic reason to think about
schimophrenia 2z imvolving at ik o a
disturbance in the ability to synthesine material
inta complex wholes As discussed als by

Translational Neuroscience

Moskowitr [41] when Bleulsr [1] proposed
disturbances of associations as the cone feature
of schizophrenia, he did not refer m:rel:r to
confusion due to the intrusion of unrelatedideas
into thought but to the loss of a fundamental
abi:,r 1o form “assocational l:mﬂ'u:sif (p. a4y,
which reduced the understanding of oneself as
an agent to a set of fragments which no longer
served 2 a guide for goal directed activity This
lack of ::,n'rlhesi:, 2% noted sbowes, was assumsd
to have an coganic onigin but also to seree as
a promimate msenfd!u'ﬁm:ﬁmu Blesaler [1]
indeed detsded in accoumts of schizophrens
patients no longer able to function socially or
vocationally. Applied to the research presented
above, it sesms irmjﬁ-mly plausible that the
fesdback loop between bmin dewslopment,
socml forces, symptoms, and neurcoognition
might well culminate in the loss of the ability
to symthesize azsacistions into larger images of
onesef and others which, then, as exposed in
Figure 3, may play into the larger feedback loop
whiich results in dysfunction.

Assessing synthetic aspects of
metacognition In schizophrenia
using the Matacognition
Assessment 5cale Abbreviated
{MAS-A)

Ta date one barmier to exploring the passability
that deficits in synthetic metacognitive
actwites play a role in the path from beain to
behavior in schizophrenis concerms the Bsue
of its measurement. Labomtory tasks have
been deweloped to assess discrete aspects
of metaognition, for instance to determine
whether participants can detect they have
miade an ermor, mads a certan action or
recognize they do or do not knaw something
[42-45]. These fype of amsssments, while
useful for determining the efectrveness of
ermor detection, are not useful for assessing
more synthetic abilities which are 2 matter of
complexity, flexibility, and adaptiveness.

In response, we have recently developed
a method to assess symthetic metacognitive
abilities from a spontanecusly genemted speech
sample in which persons discuss their Bves and
personal understanding of the trials they have
faced. That speech sample is obeained through

.
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a semistructured imterview alled the Indizna
Psychintry lliness Intervaew (FIL The IP1 asks
participants for their account or narmative of whao
they are as a persan and also of their experience
with psychiatric challenges. It thus allows
l’:raﬁcsn'yh:lbe'hﬁ,,inmrhﬂtn
oppartunities for partidpants to spontanecushy
reveal how they think about themsehes.

Ta quantify synthetic metacognitive capacity
within [Pl nasratives, the Metacognition
Asseszment Scale — Abbreviated [MAS-A; 47]
is used. The MAS-A contains four scales: "Self-
reflectivity,’ ar the comprehension of one's own
mental states, “Understanding of others minds?”
or the comprebension of other individuals®
mental states, “Decentration. which is the
ahility to see the world 25 existing with others
having independent motives, and “Masten
which is the ability to use one’s mental states to
respond ta social and psychological dilemmas.
It is assumed that the metacognitive capacities
asseszed by each scale are semi-independent.
Higher scores reflect abilities o perform
increasingly complex synthetic acts within the
domain captured by that scale. For instance,
higher soores on  Selfreflectwity  would
suggest a capacity to form more integrated
representations of onessl, while higher scores
on Mastery would suggest the capacity to
use more complex forms of metacognation to
respond to prychalogical and sociad challenges.

Acceptable levels of inter-rater refiability and
nternal consistency have been reported along
with evidence of stability of MAS-A 2ssessments
across a E-manth interval [47-49]. Evidence that
these procedures capture difficulties specific to
psychosis includes findings that participants
with schizophrenia have lowsr scores on all
of the MAS-A subscales compared to others
who also have significant medical and sodial
admsi‘ty but not pa_pd'mi: [50]. Conceming
their walidity, MAS-A scores hawve been linked
with mdependent assessments of swareness of
iliness and cognitive insight [47,51]

Assoclations of metacognition
with symptoms and
neurocognition

To debermine whether synthetic metacognitive
.|-t:|!'r|\.li‘l::|l ey be linked with symiptoms and
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neurocognition, as portrayed in figure twa, we
have samined whether mome sevens symptom
lewels and neurccognitive deficits were linked
with poorer MAS-A scores. In our Fn'tstm!y
we correlated sympboms and neurocognitive
functioning with MAS-A scorss among men
with schizophren@m in a nonacute phase
af dlness enrolled in rehabilftation [47]. The
results revealed that a grester capacity for
Sedf-reflectivity was inked with better verbal
and visual memory, processing speed and
premorbid | inteligence.  Greater  capacities
fior Understanding the mind of the other, and
Mastery were also related to better werbal
memory. Concerning symiptoms, higher levels
of negatwe symptoms related to emotional
withdrawal were inked with greater deficits in
Self-reflectivity, Linderstanding the mind of the
ather, and Mastery.

Following up on the issue of neurccognitive
capacity and metacognition, i a sscond
sample of patients n a nonracute phase of
ilness we found that patients categormed as
having achieved basic bevels of Seif-reflecthvity
an the MAS-A performed better on tests of
executive function, warking memorny and
social cognition [48]. In a third stl.ldy [E1] we
tumned to the izsue specifically of executive
function and comelated MAS-A scores with
selected subtests of the Delfis-Kaplan Boecutive
Function System [DHKEFS; 53] including tests
af inhibition, set shifting and mental fledbility.
The =ample consisted of 49 participants drawn
from the two studies described abowe, who
had completed the D-KEFS Results revealed
that the MAS-A Self-reflectivity subscale was
mare closely linked to D-KEFS subtests which
tappeed mental flexibiity whibe D-KEFS subtests,
which tested mhibition, wer= maore dns:l'y
finked to Decentration, Understanding of the
other's mind, and Mubu':ll:, with ocomelabons
ranging fram 030 to 047, We speculated that
neurocognitive deficits contribute to deficits in
qmthﬂic metzoognition. For instance, with a
genenlized reduction in the abifity 1o flexibly
think about diy evenits, persons may fhave
difficulties forming an mage of themsshes
a5 multifaceted In confrast, withowt an abit!l
1o inhibit thowghts about events in the waord,
some may find it difficult to call to mind the
perspectives of others and to detect a range of

possible reactions others are having in rapidly
evolving situations.

Exploring the links between metacognition
and sympioms in 2 new sample, we compared
MAS-#A and symptom assessments ower two
time paints 5ix months apart inoa group of 49
adults with schizophirenia in a stable phase of
illness [45]. Coarelational analyses found that
the Total score of the MAS-A was comelated
with both concurrent asseszment of positive,
negative, and disorgenimtion symptoms as
rated on the Positive and Megative Syndmome
Scale [PANSE; 53] In a multiple regression
an.lu'ly!':.. the MAS-A total score was found
to predict prospective ratings of negative
symptoms even after cowvarying for baseline
negative symptoms somes. We speculated
that this may pravide evidence as suggested
in figure two of a badirectional relationship
between synthetic metacognition and at
least zome forms of symptoms. For instanos,
megative symptoms may dampen synthetic
forms of metacognition while metacognitie
deficits may be a risk factor for the emengence
of negative symptoms. The findings linking
negative symptoms and neurccognition with
MA5-A scores in patients with prolonged
psychosis have been rephicated in separate
Itakian and lsraedi samples [54,55] Mcleod «tal
[55] have also reported metacognition mabed
using the MAS-A, on the basis of the Adult
Attachment interview, prospectively predicted
negative symptoms in 45 first epmode patients
in the United Kingdom abowe and beyond
wariance accounted for by premorbid function.

Metacognition and functional
outcomes

Turning to the issue of synthetic metacognitve
function and outcome, we first sought to see
whether MAS-A scores could prospectively
predict work function in 2 samiple of 56 adults
with schizophrenia enroded in 2 vocational
rehabiltation program. To accomplish this
we divided participants who had completed
a work placement program into thres groups
on the basis of Self-reflectivity score on the
MAS-A which had been obtazined pricr to
gaing to work: high (n=13], intermediate
[r=21}, and low Seff-reflectivity (=23} [57]

_p
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We then compared the biweekly rating of work
performanoe completed during the sic months
following the initial MAS-A. Here we found that
high Self-reflectivity group had significantly
better work performance than either of the
ather two groups. That difference perated
after controlling for executive Function as
asseszed prior to starting work In a re-analysis
of this data we abo found that greater Self-
reflsctivity on the MAS-A was relbted to more
acrurate estimates of work ability as defined
by the difference between self and supervisors
assEssmerits :I'wnlkqual‘l.‘y[i&l.Lirﬂ: betweern
metacognition and rehabilitation outcome
e alzo fourd I:ryTas et ai. [35] whao reported
that poarer metacognition predicted pocrer
response to cognitive remediation over time in
a Turikizsh sample of 53 schizophrenia patients in
 stabe of symptomatic remissicn.

In a second study we looked at the isswe of
social functon, o assess whether we oould
show that metacognition, as assessed with the
MAS-A, medated the impact of neurocognitive
deficits on rater assessment of the frequency
of =zocal interaction I:qulrrﬁt,' of sodal
relationships) and on the basic building blocks
which allow for social connection [quality of
social melationshipsl. Participants wers 102
adults with & schizophrenia symptomatalogqy
ina post-acute phase of illness. [50]. A Prncipal
Components Analyss was used to reduce
five different assessments of neunocognition,
including ewsoutive function, verbal memary,
visual memory, processing speed, and verbal
ability into a single index and then structural
equation modeling technigues were used
to test the model that the capacity for
metacognitive mastery mediates the impact of
neurocognition upon the guality and quarntity
of social relationships after controlling for
sympboms. Aesults revealed that an acceptable
fit was chserved between the model and data,
Results persisted even after controfiing for
sympbom aind illre=ss sﬂ:ﬂty Iri a third Sh.llih'.
we followed this up by examining whether
the links between metacognition and sodal
function persisted over time [61]. Specifically,
wez examined the links between MAS-A scores
and assessments of quality and quantity of
social function conducted two times at an
interval offive monthsapart far 72 of thecriginal
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102 participants. In a path analysis, acceptable
lbewels of fit were found for a model in which
Has!eql predicied conaurent social function,
and Mastery at baseline affected Mastery five
months later, which similarly affected sodal
function at that time We interpreted the
results of these studies along with the study of
vocational function to pravide evidence of the
prowimial link between synthetic metacognition
and psychosocial function.

Support for these interpretations has been
bolstered by anather study of the relationship
af metacognition with the perception of socal
interactions. Specifically, this study correlated
MAS-A scones withassessments of social schema
iina sample of 3T adults with schizophrenia in a
non-acute phase of illness [62]. Sodal schema
was measured using the Social Cognition
Object Relations Scale [6I1 which assesses
avrareness of interpersonal relationships as a
result of complex psychological forces, as well
2 the recognition that people n relationships
have independent nesds.  Correlational
analyses controlling for symptom severity and
meurccognition revealed that higher levels of
Mastery were linked to a greater understanding
af the complex psychological forces that affect
relatiorships and the evistence of indepand=nt
needs of individuals in reltionships. The
jpassible interpretation that the capacity for
social connection is adversely affected by lower
leweks of metscognition has also been minmoned
n another Sh.llih'. which found that grester
level: of Mastery were related to selfreparts
af grester therpeutic alliance in cognitive
behavior thempy [54].

In contrast to the studies noted abowe that
used rater assessments of funchion, we also
conducted studies examining the finks of
metacogniticn with self perception of il lness and
r:mu:fy.ﬁnt,inasu.idy-nf awareness of iliness,
we comelated t of of
symptoms, treatment needs and consequences
af iliness with assessments of social cognition,
newrnoognition and  the MAS-A among 65
adults in a norraoute phass of illness [65]. After
controling  for  neurooognition,  regressions
revealed that Self-reflectivity was most dasely
finked 1o awareness of symptoms of peychosis
while Mastery was most dasely Fnked to
awareness of treatment and consequence of

Translational Meuroscience

iliness. Mastery and social cognition were found
to contribute independently to the prediction
of awareness of conseguences of illness In
terms of seli-reparted weliness as assessed by
the Fh:cml:ry Assessmient Scale (RAS), with a
new sample of 44 schizophrenia patients in
a nonracute phase of dlness, we found that
those with grester levels of seif-reflectivity
felt less dominated by their symptoms while
patierts with more decentration wene monre
able to reach out to others for help whils fesing
hopeful (561 We have interpreted these findings
as suggesting that synthetic metacognitive
capacity may be linked to not only concrete
and wocational outcomes but abo
how persons appraise bath illness and their
achievement of health,

Fnally, regarding functional competence or
knowledge of how to perform tasks as indicated
in Figure 2, a fourth :I!udy [67] =xaminesd
the relatiorship beteesn  metacognition
and performance on an  assessment  of
Functional skills, the WCED Performance-
Based Skills Aszessment Battery (UPSA) [68]
Participants were 43 adults in a non-aoste
phase of schirophrenia that completed the
IFil, assessments of neurccognition, symiptoms
and the UPSA. Corelational analys=s revealed
that Mastery was related to scores on the
comprehension! plamning subscale of the
UPSA even after contralling for symptoms and
exerutres function. Aesuls wers ingerpreted
as suggesting that decrements i Mastery
may make some persons withdraw from
more complex daily tasks such a5 organizing
complex plans, resulting in the deficits in thase
Functional abilities.

Discusslon and limitatlons

In summary, decades of international reseanch
indicate  that psychosocial dysfunction in
schizophrenia is in part the mesult of the
interaction of factors ncuding symptoms
and deficits in neuromgnition. Less diear is
how symptoms and newmcognitive deficits
translate into the interruption of daily life. In
thiz paper we sought to explone the passibility
that synthetic metacognitve capacty may
mediate the impact of these illness-related
variables on outcomein schizophrenia. I other
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wards, perhaips the: path from brain to behavior
in schizophrenia is influenced by the recursive
process in which persons facing the illness
reflect upon and imerpret it in an ongaing inner
experience. We have suggested a rationale
for why this might be: metacognitee deficits
seem [kely linked in a bidirectional manner
with symptoms and mneurocognition  and
metacognitive deficts may leave persons less
able to know why to pursue certain forms of
action, resulting iin the widespread intermaption
of goal directed actwity. We have then detailed
a method for assessing synthetic foms of
metacognition and described findings from a
number of studies that hawve finked synthetic
metacognitive  deficits  with iliness  related
pheromenon as well 25 multiple outcomes.
These included at keast one shudy that provided
evidence that metacognitive deficits play a rale
25 mediators.

Tak=n together the work reviewed
prowides evidence that deficits in synthetic
metacognition are detectable in schizophrenia
patients and that these deficits are related to
autcome N @ manner suggested in Figure 3.
Deficits in synthetc metacognitive capacity
appear to be distinct from a lack of functional
skill and are not synonymous with defeatist
beliefs linked with functional skill deficits [22].
Whenszs 3 defeatict belief refers to a particular
idea 2 person has about oneseH, at issue here
is the desper ability to arganize and integrate
information into a larger whole, which would
bestow meaning on daily actreity. While this
wark is far from being able to offer proof that
metacognitive deficits accupy the propased
role connecting brain to behawior, it appears
to have offersd & promiing start, producing
findings consistent with what one would
expect if synthets metacognition plays the rale
we have speculated.

Az a whole this work can be seen to
paralidl  recent  comverging anatomical
and electrophysiclogical research on brain
function which suggests that, as anticpated
by Blewler [1]1 the experience of “cognitive
wholeness” is oreated through newral network
synchroniztion  of warious  assocation
pﬂthma'ys [8,69]. 5p|:|:iﬁmlry; swl:h'mu'atin'l
in the gamma and beta frequency bands has
been linked to cognitive processes albered
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in schoophrenia, such as perception and
memary [81 In the context of the subtitle of
Cricks “Sciemtific search of the soul” [70] the
resesch presented here may suggest that in
schizophrenia, functicnal brain disintegration
may unfold as psychological dismbegration.
Conceming treatment, this work is also
consistert with ather work suggesting that
building metacognitive  abilities  throwgh
spescific forms of leaming during psychotherapy
may also influence the bran based integrative
processes s well [71,72].

There were impaortant issues not dscussed
for reasons of space This review has not dealt
fully with the iszue of etiology. It & unknown
whether and f so how often, metacognative
deficits predate the illness and/or whether they
can result from a number of different causal
mfluences, including atrophy, loss of cognitive
functioning, attachment styde or exposure and
response o tauma it was also not disoossed
o thee construct of metacognition convergess
amd diverges with related constructs including
social cognition, mentalization, mindfulness,
and emotional inteligence. Future empirical
and theoretical work is needed 1o tease apart
how the phenomena studied here are rebted
1o these and other constructs. While we have
explored cpacity for forming and reflecting
about integrated images of oneseff, it should
be noted that a range of work fooused on
autobiographical mEmary [z [25-41]) should
e considersd in onder ta hawe a more complete
wiew of the broader picture.

The ressarch detaded here has also been
mast int=rested in links between illness related
pheromenon and outcome and o the nks
between metacognition with social factors has
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been relatiely neglected. We have alao not
Tully explored the link between metacognitive
disturbance and lack of functional competence.
Mare nuanced theory & needed to develop 2
mode] of how skills deficits and metacognitive
impairmenis impact and influence one anather.

There are other Bmitations to the work
pres=nted here. Mast of the studies disosssed,
though not all [54-56,55] were carried out im
one laboratory. Participants also tended o
be males in a later stage of illness enrolled in
treatmient. Replication is needed with broader
samples induding women, persons in an early
stage of treatment and others who reject
treztment. Lang term lengitudinal work is abso
mseded o better understand the ehtionships
suggested above as well as work comparing
the metacognitive function of persons with
schizpphrenia to others with different foms
of psychapathology. While we are not aware of
other curment methods for assessing synthetic
forms of metacognition, much alder waork on
psychotherapy and schizophrenia, such as
that conducted by Carl Rogers [73] induded
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distance from intemal experience on the basis
of chnical interviews. The constructs thess
scales assessed seem related to the central
ideas af this review. Future work examining
how the MAS-A may be related to these
inestruments could allow grester integration of
the: current findings into this much oider and
unduly neglected literature.

Clinical iImplications

Finally, with replication there may be
important cinicl implications to consider.
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meurocognition and symptoms affect function
through an interaction  with  metacognitae
[processes, treatment may resd to dio more
than prowide generl support, education and
skill remediation. Persons could be taught how
to perform vancus funconal actvities but not
develop anmy conception of why they should
dnm.hmhthqmlumummﬁd
earfier how to offer compliments in a socal
setiing but have no ides about why to2nd hence
mere skill enhancement may not mest on i
own the goal of truly enhancng patient sef-
direction Suggested by the work reviewsd in this
[paper, it may be that some with schizophrenia
need assistance, possibly through a form of
psychotherapy, to integrate infomation and
form ther awn personal and adaptive accounts
of themsehves and their challenges, ukimately
allowing them to ke chame of their lives and
find a way to achieve a fully acceptable quality
aof life. Recert advances in integrative forms of
psychatherapy have shown promise for assisting
persons io form more oomplex and inbegrated
representations about themsebves and others and
then reflect about those representasions, evolving
them with time and wsing that knowledge to
respond to peychological problems [74-78]. These
fiorms of inte=rweniSons might then allow pesons
to know why 1o persist in certain difficult e
ciroumstances and to find the kinds of meaning
in jpain that alkow hurman beings to lve 2 fidh life
despite adversiy
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7. LIST OF ABBREVIATION

BPD - borderline personality disorder (hrani¢ni porucha osobnosti)

DES- Dissociative Experiences Scale ($kéla disociativnich zkuSenosti)

DES-AB - factor of absorption in DES (faktor absorbce na skale DES)

DES-AM - factor of amnesia in DES (faktor amnézie na $kéle DES)

DES-DD - factor for depersonalization/derealization of DES (faktor depersonalizace /
derealizace na skéale DES)

EC - day dosages of antipsychotic medication in equivalents of chlorpromazine (denni
davky antipsychotické medikace v ekvivalentech chlorpromazinu)

EDA - electrodermal activity (elektrodermalni aktivita)

EEG- electroencephalogram (elektroencefalogram)

fMRI- functional magnetic resonance imaging (funkéni magneticka rezonance)
HoNOS - Health of the Nation Outcome Scales (8kdla Hodnoceni zdravotniho stavu)
HoNOS(E)- version for external evaluation of HoNOS (HoNOS, verze pro externi
hodnotitele)

HoNOS(S) - self-rating version of HONOS (sebehodnotici skala HoONOS)

M.LNL.IL - Mini-International Neuropsychiatric Interview

NMDA- N-metyl-D-aspartic acid (kyselina N-metyl-D-aspartatova)

PDP - parallel distributed processing (paralelni distribuované zpracovani)

PET- positron emission tomography (pozitronova emisni tomografie)

SI - Splitting Index (index $tépeni)

SI(F) - Splitting Index, factor of family (index Stépeni, faktor rodiny)

SI(O) - Splitting Index, factor of others (index $tépeni, factor ostatnich)

SI(S) - Splitting Index, factor of self (index Stépeni, faktor self)

TSC-40 - Trauma Symptom Checklist (dotaznik pro zjistovéani traumatické zkuSenosti)
VE- verbal fluency (verbalni fluence)
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SOUHRN

Pojem $tépeni je definovan jako proces, pii kterém se tvofi agregované sou-
bory psychickych elementd, které neni mozné vzajemné propojit pro neslucitelnou
psychickou zkuSenost. Soubory pak vytvareji mnohocetnd déleni uvnitt psychic-
kého aparatu. Soucasné poznatky ukazuji, Ze psychické stépeni u schizofrenie se
pravdépodobné specificky projevuje na neuralni drovni jako naruseni organizace
v neurdlni komunikaci. Narusena neurélni komunikace je zfejmé podkladem defi-
citt v oblasti psychického zpracovani, které popisuje fada neurovédnich konceptt
jako jsou napiiklad teorie narusené konektivity, soubéznych vyboji a dynamické
komplexity. V této souvislosti je cilem teoretické ¢asti disertacni prace popsat hlav-
ni neurovédni teorie, které komplementarné odrazeji vzdjemné propojené procesy
mezi psychickou a mozkovou ¢innosti, které jsou zakladem poruch mentélni inte-
grace a které pravdépodobné predstavuji neurdlni reprezentace $tépeni u schi-
zofrenie.

Utelem prvni &asti empirického vyzkumu bylo oziejmit vztahy mezi psycho-
logickym procesem $tépeni a narusenymi kognitivnimi a afektivnimi funkcemi u
schizofrenie. Jako kontrolni skupina byl pouzit vzorek pacientti s hrani¢ni poru-
chou osobnosti (HPO).

Metody: V ramci klinické studie jsme vysettovali 30 pacientii se schizofrenii a
35 pacientt s HPO. Symptomy $tépeni byly méfeny za pouziti sebemonitorovaci
skaly index stépeni (Splitting Index - SI). Pro ohodnoceni stupné desorganizace
sémantické paméti jsme pouzili test verbalni fluence. Dalsi psychopatologické
symptomy byly vySetfovany s pouZitim néstroje Hodnoceni zdravotniho stavu
(Health of the Nation Outcome Scale - HoNOS).

Vysledky: Hlavni vysledky ukazaly, ze index Stépenti SI je signifikantné vys
u HPO neZ u schizofrenie a na druhou stranu je verbalni fluence signifikantné niz
ve skupiné pacientt se schizofrenii. Psychopatologické symptomy métené HoNOS
byly signifikantné vyssi ve skupiné s HPO nez u schizofrenie. Signifikantni kore-
la¢ni vztahy byly nalezeny mezi verbalni fluenci a ,faktorem ostatnich” na skéle SI
(Spearman r =-0.52, p, 0.01) u schizofrennich pacientda.

Zavér: Proces stépeni je odlisny u schizofrenie a HPO. U pacientti s HPO sté-
peni Gsti do psychické nestability, zatimco u schizofrenie psychickd fragmentace
vede k asocia¢nimu $tépeni, které 1ze sledovat v nizkych skérech verbalni fluence.
Tento zavér je v zdsadé ve shodé s Bleulerovym historickym konceptem $tépeni u
schizofrenie.

Ve druhé ¢asti empirického vyzkumu jsme zvazovali pravdépodobnou klico-
vou roli disociace u schizofrenie. Souc¢asné jsme vychazeli také z toho, ze podobnou
roli mGZze mit disociace také u hrani¢ni poruchy osobnosti (HPO). Zaroven jsme
zjistili, Ze studie, které by srovnavaly specifické projevy disociace u schizofrenie a

i
i
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HPO jsou velmi fidké. V této souvislosti bylo tcelem studie vysettit vyskyt disocia-
tivnich a dal$ich psychopatologickych symptomii u schizofrenie a srovnat p¥itom-
nost téchto symptom s jejich vyskytem u HPO. Dal$im cilem bylo zjistit mozny
vliv medikace antipsychotiky na symptomy disociace.

Metody: Vysettovali jsme 31 pacient(i se schizofrenii a 36 pacientt s HPO.
Symptomy disociace byly méfeny skalou disociativnich zkusSenosti (Dissociative
Experiences Scale - DES). Symptomy vztazné ke stresu a traumatickym zkuSenos-
tem byly hodnoceny dotaznikem pro zjistovani traumatické zkuSenosti (Trauma
Symptom Checklist-40 - TSC-40) a dalsi psychopatologické symptomy skalou Hod-
noceni zdravotniho stavu (Health of the Nation Outcome Scales - HoNOS). U
vSech pacientt jsme také vysettovali aktualni denni davky antipsychotické medi-
kace v ekvivalentech chlorpromazinu.

Vysledky: Vysledky ukézaly, ze symptomy traumatického stresu méfené
TSC-40 maji signifikantné vyssi skére ve skupiné s HPO. Zjisténé tudaje rovnéz
ukazaly, Ze disociativni symptomy (DES) byly signifikantné korelovany se sym-
ptomy traumatického stresu (TSC-40) a se symptomy hodnocenymi na skale Ho-
NOS. Vyrazné signifikantni korelace jsme shledali mezi trovni antipsychotické
medikace a komponentou depersonalizace / derealizace na skale DES u pacientt
s HPO.

Zavér: Vysledky podporuji dilezitou roli disocia¢nich procesti u schizofrenie
a HPO a naznacuji signifikantni vztah mezi projevy disociace u HPO a antipsycho-
tickou medikaci.

V dal$im vyzkumu bychom chtéli vyuzit tésné souvislosti mezi koncepci té-
peni u schizofrenie a deficitni syntetickou metakognici. Syntetickd metakognice ja-
ko psychicky proces je schopnosti lidské mysli syntetizovat zaméry, myslenky, po-
city a vztahy mezi udalostmi a integrovat je do vétsich komplexnich reprezentaci
vcetné reflexivnich funkci (mysleni o mysleni). Syntetickou metakognici 1ze méfit
analyzou diskurzu za pouZiti standardizovanych postupt.

Kli¢ova slova: stépeni, disociace, metakognice, schizofrenie, hrani¢ni porucha
osobnosti, antipsychotika
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SUMMARY

The term splitting is defined as a process of formation of mental aggregates
linked incompatible experiences producing numerous divisions in mental appa-
ratus. Current findings indicate that psychological splitting in schizophrenia is
likely specifically presented on a neural level as disrupted organization in neural
communication. This disrupted neural communication likely underlies deficits in
mental processing described by various neuroscientific concepts such as theories
of disturbed connectivity, corollary discharges and dynamic complexity. In this
context, a purpose of the theoretical part of the dissertation is to describe basic
neuroscience theories that complementarily reflect interrelated processes be-
tween mind and brain underlying disturbances of mental integration that likely
present a neural representation of the splitting.

A purpose of the first part of the empirical research was to examine relation-
ships between psychological process of splitting and disturbed cognitive and af-
fective functions in schizophrenia. A sample of patients with borderline person-
ality disorder (BPD) was used as a control group in this study.

Methods: In the clinical study, we have assessed 30 patients with schizophre-
nia and 35 patients with BPD. The symptoms of splitting were measured using
self-reported Splitting Index (SI). As a measure of semantic memory disorganiza-
tion we have used verbal fluency test. Other psychopathological symptoms were
assessed using Health of the Nation Outcome Scale (HoNOS).

Results: Main results show that SI is significantly higher in BPD group than in
schizophrenia, and on the other hand, verbal fluency is significantly lower in
schizophrenia group. Psychopathological symptoms measured by HoNOS are
significantly higher in the BPD group than in schizophrenia. Significant relation-
ship was found between verbal fluency and the SI “factor of others” (Spearman r
=-0.52, p,0.01) in schizophrenia patients.

Conclusions: Processes of splitting are different in schizophrenia and BPD. In
BPD patients splitting results to mental instability, whereas in schizophrenia the
mental fragmentation leads to splitting of associations observed as lower scores
of verbal fluency, which in principle is in agreement with Bleuler’s historical
concept of splitting in schizophrenia.

In the second part of the empirical research we have considered that dissocia-
tion likely plays a key role in schizophrenia. Simultaneously we have found out
that similar role dissociation could play also in borderline personality disorder
(BPD), but empirical studies that compare specific manifestations of dissociation
in schizophrenia and BPD are rare. In this context, the purpose of the study was
to assess the occurrence of dissociative and other psychopathological symptoms
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in schizophrenia and to compare the presence of these symptoms with BPD. A
further aim was to assess the possible influence of antipsychotic medication on
the dissociative symptoms.

Methods: We assessed 31 patients with schizophrenia and 36 patients with
BPD. Dissociative symptoms were measured by the Dissociative Experiences
Scale (DES), symptoms related to stress and traumatic experiences were assessed
using the Trauma Symptom Checklist-40 (TSC-40), and other psychopathological
symptoms were measured with the Health of the Nation Outcome Scales
(HoNOS). We also assessed actual daily doses of antipsychotic medication in
chlorpromazine equivalents in all participants.

Results: The results show that symptoms of traumatic stress measured by the
TSC-40 had significantly higher scores in the BPD group. The data also show that
dissociative symptoms (DES) were significantly correlated with symptoms of
traumatic stress (TSC-40) and with symptoms assessed by the HONOS. Remark-
ably significant correlations were found between levels of antipsychotic medica-
tion and the DES and between antipsychotic medication and the depersonaliza-
tion /derealization component of the DES in BPD patients.

Conclusion: The results support an important role of dissociative processes in
schizophrenia and BPD and suggest a significant relationship between manifes-
tations of dissociative symptoms in BPD and antipsychotic medication.

In future research might be of interest to assess relationship between the con-
cept of splitting in schizophrenia and deficit synthetic metacognition. The syn-
thetic metacognition as a psychological process is capable to synthetisize inten-
tions, thoughts, feelings, and connections between events, and to integrate them
into larger complex representations of self and others including also a reflection
about that larger representation that involves reflexive functions (thinking about
thinking). Synthetic metacognition is measurable by analyzing discourse using
standardized procedures.

Key words: splitting, dissociation, metacognition, schizophrenia, borderline
personality disorder, antipsychotic medication
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