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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 Ihanus (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.          
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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 
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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 
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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-



O. Pěč – Splitting and Dissociation in Schizophrenia 

14

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-
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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-
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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 γλίσχροσ- sticky and καρυο- 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). 
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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. 



O. Pěč – Splitting and Dissociation in Schizophrenia 

19

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). 



O. Pěč – Splitting and Dissociation in Schizophrenia 

25

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 



O. Pěč – Splitting and Dissociation in Schizophrenia 

28

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.I.N.I.) (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-IV 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 
II 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 
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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
N = 30

BPD
N= 35

Z p r

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, 
VF- verbal fluency, HoNOS(E)- version for external evaluation of HoNOS 
(mean),  HoNOS(S) - self-rating version of HoNOS (mean),  r - standard-
ized effect size



O. Pěč – Splitting and Dissociation in Schizophrenia 

35

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) 0.76 0.68 _ _

SI(F) 0,72 0,53 0,40 0,05 _ _

SI(O) 0.73 0.47 0.27 0.01 0,50 0,09 _ _

VF -0.31 0.15 0.02 0.19 -0,23 0,05 -0.52 -0.05 _ _

HoNOS(E) 0.26 0.13 0.28 0.33 0,21 0,14 0.09 -0.07 -0.22 0.15 _ _

HoNOS(S) 0.42 0.28 0.63 0.45 0,14 0,10 0.10 -0.10 0.16 0.37 0.48 0.70

Note: Values at p0.05 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 HoNOS, HoNOS(S) - self-
rating version of HoNOS.
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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; Schmahl 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 IQ, 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 36.2±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 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 
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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 HoNOS 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 

(r0.5; 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
N = 31

BPD
N= 36

MW – test
Z

p-
value

r
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) 0.2 0.04 ―

HoNOS 
(S)

-
0.22 0.28 0.48 0.7

―

DES 0.17 0.37 0.34 0.37 0.53 0.52 ―

DES-
AB 0.08 0.29 0.25 0.25 0.47 0.51 0.88 0.84

―

DES-
AM 0.14 0.28 -0.02 0.25 0.17 0.26 0.64 0.76 0.5 0.67 ―

DES-
DD

-
0.03 0.37 0.53 0.35 0.65 0.4 0.8 0.77 0.61 0.44 0.36 0.48 ―

TSC-40 0.03 0.08 0.41 0.56 0.7 0.7 0.6 0.53 0.49 0.46 0.28 0.38 0.75 0.43

Note: Values at p0.05 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 HoNOS, 
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; Yücel 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. APPENDIX - PSYCHOMETRIC MEASURES
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3.1. SPLITTING INDEX - SI
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3.2. DISSOCIATIVE EXPERIENCE SCALE - DES
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3.3. HEALTH OF THE NATIONS - HONOS
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3.4. TRAUMA SYMPTOMS CHECKLIST - TSC-40
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7. LIST OF ABBREVIATION

BPD - borderline personality disorder (hraniční porucha osobnosti)
DES-  Dissociative Experiences Scale (škála disociativních zkušeností)
DES-AB - factor of absorption in DES (faktor absorbce na škále DES)
DES-AM - factor of amnesia in DES (faktor amnézie na škále DES)
DES-DD - factor for depersonalization/derealization of DES (faktor depersonalizace / 
derealizace na škále DES)
EC - day dosages of antipsychotic medication in equivalents of chlorpromazine (denní 
dávky antipsychotické medikace v ekvivalentech chlorpromazinu)
EDA - electrodermal activity (elektrodermální aktivita)
EEG- electroencephalogram (elektroencefalogram)
fMRI- functional magnetic resonance imaging (funkční magnetická rezonance)
HoNOS - Health of the Nation Outcome Scales (škála Hodnocení zdravotního stavu)
HoNOS(E)- version for external evaluation of HoNOS (HoNOS, verze pro externí 
hodnotitele)
HoNOS(S) - self-rating version of HoNOS (sebehodnotící škála HoNOS)
M.I.N.I. - Mini-International Neuropsychiatric Interview
NMDA- N-metyl-D-aspartic acid (kyselina N-metyl-D-aspartátová)

PDP - parallel distributed processing (paralelní distribuované zpracování)
PET- positron emission tomography (pozitronová emisní tomografie)

SI - Splitting Index (index štěpení)
SI(F) – Splitting Index, factor of  family (index štěpení, faktor rodiny)
SI(O) – Splitting Index, factor of others (index štěpení, factor ostatních)
SI(S) – Splitting Index, factor of self (index štěpení, faktor self)
TSC-40 - Trauma Symptom Checklist (dotazník pro zjišťování traumatické zkušenosti)
VF- verbal fluency (verbální fluence)
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SOUHRN

Pojem štěpení je definován jako proces, při kterém se tvoří agregované sou-
bory psychických elementů, které není možné vzájemně propojit pro neslučitelnou 

psychickou zkušenost.  Soubory pak vytvářejí mnohočetná  dělení uvnitř psychic-
kého aparátu. Současné poznatky ukazují, že psychické štěpení u schizofrenie se 
pravděpodobně specificky projevuje  na neurální úrovni jako narušení organizace 
v neurální komunikaci. Narušená neurální komunikace je zřejmě podkladem defi-

citů v oblasti psychického zpracování, které popisuje řada neurovědních konceptů 
jako jsou například teorie narušené konektivity, souběžných výbojů a dynamické 
komplexity. V této souvislosti je cílem teoretické části disertační práce popsat hlav-
ní neurovědní teorie, které komplementárně odrážejí vzájemně propojené procesy 
mezi psychickou a mozkovou činností,  které jsou základem poruch mentální inte-
grace  a které pravděpodobně představují neurální reprezentace štěpení u schi-
zofrenie.

Účelem první části empirického výzkumu bylo ozřejmit vztahy mezi psycho-
logickým procesem štěpení a narušenými kognitivními a afektivními funkcemi u 
schizofrenie. Jako kontrolní skupina byl použit vzorek pacientů s hraniční poru-
chou osobnosti (HPO).

Metody: V rámci klinické studie jsme vyšetřovali 30 pacientů se schizofrenií a 
35 pacientů s HPO. Symptomy štěpení byly měřeny za použití sebemonitorovací 
škály index štěpení  (Splitting Index - SI). Pro ohodnocení stupně desorganizace 
sémantické paměti jsme použili test verbální fluence. Další psychopatologické 
symptomy byly vyšetřovány s použitím nástroje Hodnocení zdravotního stavu 
(Health of the Nation Outcome Scale  - HoNOS). 

Výsledky: Hlavní výsledky ukázaly, že index štěpení SI je signifikantně vyšší 

u HPO než u schizofrenie a na druhou stranu je verbální fluence signifikantně nižší 
ve skupině pacientů se schizofrenií. Psychopatologické symptomy měřené HoNOS 

byly signifikantně vyšší ve skupině s HPO než u schizofrenie. Signifikantní kore-
lační vztahy byly nalezeny mezi verbální fluencí a „faktorem ostatních“ na škále SI 
(Spearman r =-0.52, p, 0.01) u schizofrenních pacientů. 

Závěr: Proces štěpení je odlišný u schizofrenie a HPO. U pacientů s HPO ště-
pení ústí do psychické nestability, zatímco u schizofrenie psychická fragmentace 

vede k asociačnímu štěpení, které lze sledovat v nízkých skórech verbální fluence. 
Tento závěr je v zásadě ve shodě s Bleulerovým historickým konceptem štěpení u 
schizofrenie. 

Ve druhé části empirického výzkumu jsme zvažovali pravděpodobnou klíčo-
vou roli disociace u schizofrenie. Současně jsme vycházeli také z toho, že podobnou 
roli může mít disociace také u hraniční poruchy osobnosti (HPO). Zároveň jsme 

zjistili, že studie, které by srovnávaly specifické projevy disociace u schizofrenie a 
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HPO jsou velmi řídké. V této souvislosti bylo účelem studie vyšetřit výskyt disocia-
tivních a dalších psychopatologických symptomů u schizofrenie a srovnat přítom-
nost těchto symptomů s jejich výskytem u HPO. Dalším cílem bylo zjistit možný 

vliv medikace antipsychotiky na symptomy disociace. 
Metody: Vyšetřovali jsme 31 pacientů se schizofrenií a 36 pacientů s HPO. 

Symptomy disociace byly měřeny škálou disociativních zkušenosti (Dissociative 
Experiences Scale - DES). Symptomy vztažné ke stresu a traumatickým zkušenos-
tem byly hodnoceny dotazníkem pro zjišťování traumatické zkušenosti (Trauma 

Symptom Checklist-40 - TSC-40) a další psychopatologické symptomy škálou Hod-
nocení zdravotního stavu (Health of the Nation Outcome Scales  - HoNOS). U 
všech pacientů jsme také vyšetřovali aktuální denní dávky antipsychotické medi-
kace v ekvivalentech chlorpromazinu. 

Výsledky: Výsledky ukázaly, že symptomy traumatického stresu měřené 
TSC-40 mají signifikantně vyšší skóre ve skupině s HPO. Zjištěné údaje rovněž 
ukázaly, že disociativní symptomy (DES) byly signifikantně korelovány se sym-
ptomy traumatického stresu (TSC-40) a se symptomy hodnocenými na škále Ho-
NOS. Výrazně signifikantní korelace jsme shledali mezi úrovní antipsychotické 
medikace a komponentou depersonalizace / derealizace na škále DES u pacientů 
s HPO.

Závěr: Výsledky podporují důležitou roli disociačních procesů u schizofrenie 
a HPO  a naznačují signifikantní vztah mezi projevy disociace u HPO a antipsycho-

tickou medikací. 
V dalším výzkumu bychom chtěli využít těsné souvislosti mezi koncepcí ště-

pení u schizofrenie a deficitní syntetickou metakognicí. Syntetická metakognice ja-
ko psychický proces je schopností lidské mysli syntetizovat záměry, myšlenky, po-
city a vztahy mezi událostmi a integrovat je do větších komplexních reprezentací 
včetně reflexivních funkcí (myšlení o myšlení). Syntetickou metakognici lze měřit 
analýzou diskurzu za použití standardizovaných postupů.  

Klíčová slova: štěpení, disociace, metakognice, schizofrenie, hraniční 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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