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█ Abstract Self-consciousness is considered in a framework comprising four dimensions which are theo-
retically defined and supported by clinical neuropsychological evidence. Self-monitoring is defined as the 
ability to reflect on one’s own behaviour, with supporting evidence for deficits in this capacity noted in 
anosognosia syndrome. Self-feeling is defined as the capacity to feel all sensations related to one’s own 
body (interoception and exteroception), with supporting evidence from deficiencies occurring in alexi-
thymia, psychosomatic states and Cotard’s delusion. Identity refers to the capacity to recognize an object 
as identical to oneself, based on autobiographic memory; pathological conditions related to this dimen-
sion include delusions of identity and the Zelig syndrome. Ownership is the capacity to perceive the status 
of ones’ own body, and is clinically altered in somatoparaphrenia. All four dimensions are related to spe-
cific brain networks. 
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█ Riassunto Le dimensioni neurocognitive dell’autocoscienza – L’autocoscienza viene inquadrata in base a 
quattro dimensioni, determinate in via teorica e supportate da evidenze cliniche di carattere neuropsico-
logico. L’automonitoraggio è definito quale capacità di riflettere sul proprio comportamento ed è sostenu-
to da evidenze che derivano da quella sindrome denominata anosognosia. Il sentire il proprio sé è la capa-
cità di avvertire tutte le sensazioni del corpo proprio (interocettive ed esterocettive); questa dimensione è 
supportata da evidenze derivanti da condizioni cliniche quali l’alessitimia, le affezioni psicosomatiche e il 
delirio di Cotard. L’identità si riferisce alla capacità di riconoscere come identico a se stesso un oggetto,  
fondata sulla memoria autobiografica; le condizioni patologiche legate a questa dimensione sono il delirio 
di identità e la sindrome di Zelig. Il possesso di sé è la capacità di percepire lo stato del proprio corpo, 
condizione che risulta alterata nella somatoparafrenia. Tutte queste quattro dimensioni sono collegate a 
specifici network cerebrali. 
PAROLE CHIAVE: Automonitoraggio; Sentimento di sé; Identità; Padronanza di sé; Dimensioni neuroco-
gnitive 
 



“Homo sum, nihil humani a me alienum puto”1 

(“I am a man, I believe nothing of human  
nature is extraneous to myself”) 

  

SELF-CONSCIOUSNESS IS SOMETHING THAT 
binds different aspects of a person together, 
something that includes all the experiences of 
the subject, giving a sense of unity; on these 
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bases we consider how self-consciousness 
may function and propose a cognitive model 
containing four “cardinal points” in order to 
interpret various phenomena attributed to 
consciousness.  

We could, incurring some risk, begin with 
the concept of consciousness, defining it as 
the condition in which the mind represents 
itself in a cognitive act. In this sense, the 
mind is considered to be a mental representa-
tion of the brain, and behaviours are consid-
ered as the phenomena of both internal (in-
teroception) and external (exteroception) 
states, perceived by the subject through sen-
sory modalities. From sensory experience, 
the subject elaborates cognitive representa-
tions as models of knowledge about the 
world, accessible to consciousness.2 

Interoception and exteroception are pro-
cesses which allow a subject to feel infor-
mation coming from his own body3 and are 
correlated with his physical and mental con-
ditions. These ongoing processes work im-
plicitly and form the internal status of a sub-
ject. When the signals arising from internal 
organs exceed a subject’s individual baseline, 
there is an alteration of internal status, in the 
direction of greater well-being or malaise. 
This alteration modifies interoceptive flow 
and allows the subject to become aware of his 
own physical condition.  

Knowledge is the necessary substrate of 
awareness that, in turn, is the basic condition 
for consciousness. Awareness involves repre-
sentations of objects. When the object of 
knowledge is one’s self, one experiences con-
sciousness.  

As the reader will gather, consciousness is 
a multifaceted issue, which can be analysed 
from different points of view. Here, we are 
interested in classifying the constituent “di-
mensions” of consciousness. We are going to 
proceed to examine each dimension of con-
sciousness from a neurocognitive perspec-
tive, identifying the brain structures that sus-
tains each dimension and describing disor-
ders in which this dimension is impaired.  

We have identified the first dimension as 

Self-monitoring, defined as the ability to re-
flect on one’s own behaviour. Self-moni-
toring is generated by a sense of agency and 
allows for control of one’s own physical and 
cognitive condition.4 Both the sense of agen-
cy and self-monitoring are born from the 
concept of “free will” and reflect a capacity to 
generate actions, control them and affect the 
environment.5 Self-monitoring is above all a 
medial-prefrontal cortex function and a le-
sion to this area can cause a domain-specific 
disorder of awareness. For example, the self-
monitoring process is impaired in anosogno-
sia,6 a syndrome characterized by denial of 
deficits, such as post-stroke effects7 even in 
the absence of sensorial and proprioceptive 
feedback.8 Anosognosia for hemiplegia is the 
most common form of anosognosia and spe-
cifically entails unawareness of motor im-
pairment. Anosognosic patients deny their 
deficit and claim that their paralyzed limbs 
can still move;9 self-monitoring specifically 
relates to motoric capacities.  

Theories concerning the genesis of ano-
sognosia suggest that denial may be the con-
sequence of damage to a central monitoring 
process.10 For example, in the model pro-
posed by Spinazzola and colleagues it is hy-
pothesized that after a brain lesion, probably 
occurring in the premotor frontal region,11 
the intentional system for action (the sense 
of agency) remains intact while the monitor-
ing systems is impaired. For this reason the 
patient still experiences his intention to 
move, but the intentional system is no longer 
controlled by the monitoring system. This 
results in the patient’s false belief. In this 
model denial is interpreted as a specific dis-
order of monitoring, and anosognosia for 
hemiplegia is attributed to a selective moni-
toring disorder that specifically affects motor 
awareness.  

Anosognosia can be found in amnesic pa-
tients affected by prefrontal damage such as 
post traumatic patients,12 in patients with 
heminattention in prefrontal or parietal areas 
and in patients with behavioural disorders 
due to orbitofrontal damage or in psychotic 
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patients; however, anosognosia can also be 
observed with cortical blindness due to dam-
age to both occipital lobes.13  

Disturbances of self-agency and self-
monitoring also characterize the Anarchic 
Hand Syndrome, a condition in which a pa-
tient performs actions with their anarchic 
hand but considers this hand to be out of his 
control, as if the hand was not his own. This 
disorder, in which the subject is unable to 
program a motor act, can be ascribed to le-
sions of the supplementary motor area, cin-
gulate cortex and medial prefrontal cortex14 
and is described as a syndrome that affects 
agentive self-wareness.15 

In synthesis, Self-monitoring is a crucial 
cerebral function devoted to the control of 
cognitive processing and motor/behavioural 
output, and is based on a subject’s ability to 
represent himself in action. 

Self-monitoring proceeds “in parallel” 
with Self-feeling, referring to the capacity to 
feel all sensations related to one’s own body. 
Self-feeling includes interoception, namely 
attention to internal stimuli, and exterocep-
tion, attention to environmental stimuli. 
Both contribute to maintaining homeostasis 
and are constituent elements of awareness. 
Defined cortical and subcortical regions sus-
tain interoceptive and exteroceptive process-
es. Craig16 has identified the lamina I spino-
thalamocortical pathway of sympathetic af-
ferents which carry information about the 
physiological condition of the body to be 
critical for interoception. Interoceptive mon-
itoring is also based on a wide neural net-
work including the insula, the anterior cingu-
late (ACC), somatosensory and ventromedial 
prefrontal cortices.17 Specifically, there is 
conjoint activity between the insular cortex, 
which conveys information about the inner 
body, and the anterior cingulate cortex which 
collects such information and provides con-
gruent behavioural responses.18 Although ex-
teroception is generally considered to be a 
function of the precuneus and posterior cin-
gulate cortex, Farb and colleagues19 found 
evidence suggesting that the anterior insula is 

also implicated in receiving exteroceptive in-
formation. Both interoception and extero-
ception are processed by cortical midline 
structures. These structures form part of the 
default-mode network which, in turn, is in-
volved in monitoring internal states.20 Inter-
oception, exteroception and related brain 
structures and functions, are reported to be 
impaired in some psychopathological condi-
tions. Neuroimaging studies have demon-
strated structural and functional alteration of 
several brain areas such as insula, amygdala 
and cingulate cortex in patients with anxiety 
disorders associated with increased intero-
ceptive abilities21 while patients with Major 
Depressive Disorder presented reduced fron-
to-insular connectivity associated with re-
duced interoceptive abilities.22 Furthermore, 
Grossi and colleagues23 found evidence that 
insular damage can cause interoceptive 
awareness impairment and impact the self-
feeling aspect of interoceptive awareness. In-
teroception is closely related to emotion (for 
a review see Gu and colleagues).24 Ernst and 
colleagues25 observed that the ability to pro-
cess interoceptive signals (assessed by a self-
report index) was positively associated with 
difficulty in perceiving and recognizing emo-
tions. Our recent study26 confirms this positive 
relationship between interoceptive awareness 
(measured by the Self-Awareness Question-
naire) and alexithymic traits. Moreover, 
Grossi and colleagues27 found that high in-
teroceptive awareness in a group of hypo-
chondriac subjects correlated with lower ca-
pacity for emotion recognition. On these ba-
ses, it is possible to raise the question as to 
whether excessive focus on one’s own body 
might be related to a sort of emotional “ne-
glect”? Our data seem to suggest that if a per-
son is too much engaged with their own 
bodily status, they may lose capacity to rec-
ognize emotions, and therefore reduce their 
emotional awareness. Following this inter-
pretation it seems that consciousness may be 
incomplete. In regard to exteroception, neu-
roimaging studies, e.g. Tapert and col-
leagues,28 have found greater connectivity be-
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tween regions associated with self-referential 
processes in cannabis users. This connectivi-
ty was positively related to the quantity of 
drug used, supporting the role of exterocep-
tion in addiction. 

Disorders of self-feeling can also be found 
in Cotard’s delusion, a psychiatric condition 
in which patients believe they have lost body 
parts and /or their soul, or even believe 
themselves to be dead. This syndrome im-
plies abnormal self-feeling in the sense of a 
loss of bodily sensations29 and the denial of 
the existence of the self. As a consequence, 
body image is incomplete and not integrated 
because patients lack a body experience.30 On 
these bases, we can infer that Cotard’s syn-
drome may reflect disrupted interoceptive 
abilities; in this regard Chatterjee and Mitra31 
described a patient with dementia and gross 
atrophy of bilateral insular cortex who com-
plained that she was dead?. The authors con-
cluded that interoceptive feelings in this pa-
tient were interpreted in terms of negation 
and that the insular cortex might have pro-
duced “delire de negations”. Moreover, Rama-
chandran32 interpreted Cotard’s syndrome as 
a condition in which the subject feels discon-
nected from all his senses, therefore lacks 
emotional experience. The only way that the 
subject has to explain what has happened is to 
believe that he is dead.  

Identity, the third dimension of conscious-
ness, from the Latin “identitas”, refers to the 
identity of an object with respect to itself. 
Identity is everything that makes a person 
recognizable, being the bearer of unique fea-
tures that distinguish him from any other per-
son. Neuroscience interprets identity as a 
whole of non-continuous components, held 
together by “something” that integrates inter-
oception, exteroception, autobiography and 
experiences. The Self is the expression of iden-
tity that thinks our thoughts and performs our 
actions. Jaspers33 considered identity as a 
whole of perception, memory, representa-
tions, thoughts and feeling that, together, cre-
ate the psychic reality of a person. Moreover, 
he introduced the concept of identity con-

sciousness, referring to the awareness of being 
the same over a period of time.  

In psychopathology there are several dis-
orders that affect identity consciousness, e.g. 
depersonalization in which the patient lives 
altered self-experience in terms of out-of-
body experiences, or losing the certainty of 
being himself.  

Delusion of identity is a further example of 
an identity disorder, characterized by the pa-
tient’s belief that he is someone else. Typical 
of such disturbances is the history of Henry 
James, brother of William, author of Principles 
of Psychology, who, after a vascular stroke in 
the right hemisphere (the specific location of 
the lesion is not available), became convinced 
he was Napoleon Bonaparte.34 Pirandello35 
also described a case of delusion of identity, 
in his drama Henry IV where he describes a 
nobleman who participated in a ride in cos-
tume impersonating Henry IV. Following an 
injury, caused by a fall from the horse, the 
protagonist was convinced be really Henry 
IV. As briefly illustrated, delusional are often 
caused by right hemisphere damages and 
might regard self-identity, as in the case of 
Henry James, or other person’s identity as 
Capgras syndrome, a misidentification delu-
sion in which the patients beliefs that his rel-
atives and/or friends have been replaced by 
an identical-looking impostor.  

Finally, Grossi’s group36 described the 
case of a patients affected by Zelig Syndrome 
that also belongs to identity disturbances. 
The patient reported frontal-temporal dam-
age accompanied by behavior disorder repre-
sented by environmental dependency. In par-
ticular, depending on the social context in 
which he was, he assumed the identity of the 
person with whom he was in social relation-
ships in that moment. The patient, thus, 
overlapped the identity of his interlocutor to 
his own identity. The authors described this 
phenomenon as impaired frontal control of 
his own identity inhibition process resulting 
in “attraction” for the identity of others.  

Ownership, the last dimension, can be de-
fined as the capacity to perceive the status of 
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one’s own body, knowing that the bodily sen-
sations I feel belong to my body, and that my 
body is ever present in my mental life.37 The 
sense of ownership also corresponds to the 
awareness that one’s body belongs to one’s 
self and that one’s own body parts belong to 
one’s own body.38 Experience of body owner-
ship can be manipulated through an experi-
ment that induces illusory ownership of an 
artificial hand, the rubber hand illusion.39 
Petkova and colleagues40 conducted a study 
in which participants self-identified with a 
mannequin stroked on the chest, manipulat-
ing, in this way, the sense of body ownership. 
They observed activation of posterior parie-
tal cortex and ventral premotor cortex when 
the tactile stimulations of participants and 
the mannequin were perfectly synchronous. 
Neural activity in ventral premotor cortex 
was also correlated with the strength of illu-
sory ownership of the virtual body. Activa-
tion of a portion of ventral premotor cortex 
is related to illusory body ownership experi-
ence, independently of which body part is 
stimulated (the authors found activation also 
during illusory ownership for a virtual hand), 
suggesting that this brain area is responsible 
for the multisensory integration of the whole 
body as one’s own experience. Moreover, the 
insula is a key region for the sense of owner-
ship, and its activation has been positively 
correlated with the rubber hand illusion. De-
spite this, Tsakiris and colleagues41 found a 
negative correlation between interoceptive 
awareness, measured by the heartbeat detec-
tion task, and the strength of the rubber 
hand illusion, suggesting that people who are 
highly “interoceptive” have a strong sense of 
ownership for their own body and do not feel 
ownership for extraneous stimuli. Insular 
damage can cause a delusion called somato-
paraphrenia in which the patient believes 
that one part of one’s own body belongs to 
someone else.42 Tsakiris43 proposed a neu-
rocognitive model of body-ownership during 
the rubber hand illusion according to which 
right temporo-parietal junction is involved in 
comparing the visual characteristics of the 

rubber hand with a mental model of the body 
that contains information about visual, ana-
tomical and structural properties of the 
body;44 primary and secondary somatosenso-
ry cortices are responsible for a comparison 
between the state of one’s own body and the 
anatomical features of the rubber hand; final-
ly the posterior parietal cortex integrates vis-
ual and tactile information and the insular 
cortex incorporates the rubber hand into the 
pre-existing body model modifying the sense 
of body ownership.45 

In the range of ownership disorders, so-
matoparaphrenia, described for the first time 
by Gerstmann46 as a feeling of non-belonging 
and a tendency to attribute parts of ones’ 
own body to someone else, is classified as a 
delusion of disownership of left-sided body 
parts, often accompanied by motor and so-
matosensory deficits. In most cases, right-
sided lesions cause these deficits and the re-
sulting pathological factors including propri-
oceptive disturbances, altered representa-
tions of the body related to ownership and 
deficits in multisensory integration.  

Body integrity identity disorder also re-
flects disownership as manifested by patients 
who express the desire to amputate one of 
their healthy limbs because they do not ac-
cept this body part and feel themselves to be 
“incomplete”.47 Neurofunctional correlates of 
this disorder include dysfunctional activity of 
the right parietal lobe,48 structural differences 
in the insula, in the superior parietal lobe and 
in both somatosensory cortices.49 As evi-
denced, structural and/or functional altera-
tions of brain areas responsible for mental 
representations of the body and for main-
taining a correct sense of self are implicated 
in ownership disorders.  

Serino and colleagues50 proposed that 
bodily self-consciousness comprises two 
components: body ownership and self-
location. Here, we have tried to extend the 
concept of consciousness also considering 
other dimensions that integrate with that 
pre-existing model. In conclusion, right hem-
isphere damage can impair self-monitoring 
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and cause inappropriate reactions to external 
stimuli and the left hemisphere, receiving in-
appropriate information from the right hem-
isphere, can produce syndromes such as delu-
sions. In Ramachandran’s view,51 the right 
and left hemispheres resolve conflicts be-
tween sensory inputs and ones’ own beliefs in 
different manners: the left hemisphere ig-
nores the discrepancies and goes on; the right 
hemisphere does the opposite. If the right 
hemisphere is damaged and consequently the 
left side of the body is paralyzed, the left hem-
isphere ignores the deficit, if the left side of 
the brain is damaged and the right side of the 
body is paralyzed, the right hemisphere realiz-
es the discrepancy between the motor com-
mand and the impossibility of carrying it out. 
In this view, the right hemisphere seems to be 
crucial for all aspects of self-consciousness, 
and self-consciousness, in turn, appears to be 
crucial for a person’s physical and mental 
health.  

In synthesis we identified four components 
of Self-consciousness in an intuitive way in 
order to frame mental phenomena in which a 
subject is also the object of his own knowledge; 
we supported the theoretical analysis by refer-
ring to pathological conditions exhibited by 
brain damaged patients which illustrate disor-
ders of specific components according to the 
classical neuropsychological method. In this 
way brain areas involved in self-consciousness 
were identified, such as the medial prefrontal 
areas and insular cortex, allowing us to hy-
pothesize Self-consciousness Networks. Contin-
uing along this line of thinking, the identified 
components would be better defined as Neu-
rocognitive Dimensions, namely specific per-
spectives by means of which a person is able to 
know himself. 
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