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Abstract

Moving is a way of experiencing the world and the way we move, as well as the way we perceive the environment around us, is rel-
evant to this experience. The world we live in, however, is more than an ensemble of coordinates and the body is more than a passive
machine ruled by laws of mechanics. A pragmatic view arised in 1920, when Held implied that body schema plays an important role
in the control of action, involving aspects of both central and peripheral nervous systems. This is typically a non-conscious process

and is used primarily for spatial organization of action.

The representation of one’s own body is quite different from any other type of representation. It arises from the continuous and
constant update of bottom-up and top-down information, both from internal and external bodily inputs. These inputs encompass
different sources of information (e.g. visual, proprioceptive, interoception, nociception, motor behavior, etc.) and their interaction
allows for building up body representations. Due to the complexity of such representation, it is widely accepted that there is more
than one single body representation and many studies have tried to functionally fractionate different body representations, although,
up to now, there is not a universally accepted taxonomy [1]. The identification of components of body representation is a challenge
and the main interest in studying the egocentric frame of reference relies on the necessity of better understanding the first-person

experience [2].

The lack of a proper definition of body schema has been leading to enduring methodological and conceptual misunderstandings in
various fields. In rehabilitation, this lack of definition, as well as the unclear contribution of the concept of body schema in the context
of the different frames of reference, ego- and exocentric, create a gap in the translation of this knowledge in the context of improving

patient care.

Establishing a definition of body schema is still very challenging since there is not definitive evidence about the multiple factors
directly influencing it, however a new definition might shed a light on this topic for it considers the contribution of both internal and
external factors: Body schema is a spatiotemporal, continuously updated, modular and coherent representation of the physical body
in the ventral nervous system, integrating a multitude of sensorimotor processes, serving as a guide for movements to be performed

as accurately as possible while adapting to the constraints of the environment.
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Abbreviations Background

CNS: Central Nervous System; PPC: Posterior Parietal Cortex Living creatures, in order to move, confront a physical reality

that has shaped their architecture as autonomous mobile entities
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because they are equipped with instruments adapted to read the
spatial relationships between elements that are discernible by
their sense organs [3]. Moving is a way of experiencing the world
and the way we move, as well as the way we perceive the environ-
ment around us, is relevant to this experience. The world we live in,
however, is more than an ensemble of coordinates and the body is
more than a passive machine ruled by laws of mechanics [4]. Both
are dynamically embedded systems that feed each other in order to
promote inclusiveness and an optimal spatial navigation through-
out the world and its re-entrances, thus requiring the integration of

multisensory information relating to the body in space [5].

For more than a century, sensory and motor maps have been
identified in the cerebral cortex, these maps being mirror images
of the physical arrangement in the body of the sensory inputs or
the motor outputs [6, 7]. Long before that, René Descartes (1596 -
1650) was one of the first philosophers to shed light on the subject
by referring to a differentiation between mind and body [8]. Des-
cartes pointed out that thinking itself does not depend on any ma-
terial thing in order to exist, leading to the conclusion that thoughts
belong to a non-spatial substance that is distinct from matter. How-
ever, Descartes did not account for the fact that he, as a thinking
thing, is in fact a complex material system. He also stated that “a
mind cannot be understood to be shaped or in motion, nor can a
body understand or sense anything” (ibid, Second Meditation, Vol-
ume 7, page 28) and human beings, however, are supposed to be
combinations of mind and body so that that the choices of the mind
can cause modes of motion in the body, and motions in certain

bodily organs cause modes of sensation in the mind.

Although the discussions on the internal spatial representations
of the body were first conceptualised by Miink (1890) and Bonnier
(1905) [5], the discussion of the mind-body distinction started to
receive input from a neurological perspective in 1911 when two
different types of body representation were then proposed, one de-
voted to the appreciation of posture or passive movement and the
other to the localization of body parts. At this time, Henry Head, a
neurologist who pioneered the work on the somatosensory system
and sensory nerves, along with the neurologist Gordon Morgan
Holmes, first used the term “postural schema” to describe the dis-
rupted spatial representation of patients after parietal lobe dam-
age. Head and Holmes discussed two schemas (or schemata): one
body schema for the representation of posture or movement and
another body schema for the localization of stimuli on the body

surface. “Body schema” became the term used for the organized
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models of ourselves [9]. This definition by Head and Holmes lasted
for almost a century until a better understanding of neuroscience
and the working of the brain emerged. This gradually led to a clear-
er differentiation of body schema from body image. Historically, the
concepts of body image and body schema were used interchange-
ably. In order to avoid misuse and confusion, efforts to establish a
proper definition have been made without a clear definition until

today.

In 1920, Held implied that body schema plays an important role
in the control of action, involving aspects of both central and pe-
ripheral nervous systems. This is typically a non-conscious process
and is used primarily for spatial organization of action. It is there-
fore a pragmatic representation of the spatial properties of the
body, which includes the length of limbs and limb segments, their
arrangement, the configuration of the segments in space, and the
shape of the body surface [10], playing an important role, as a clas-

sical example, in the integration and use of tools by humans [11].

With this multitude of relevant aspects regarding the definition
of body schema, it is important to address the lack of a consistent,
comprehensive definition. In order to do that, we will understand
how the body schema concept is defined, what are the main theo-
ries of body schema and discuss both in the context of and with
respect to body-centered (egocentric) vs external (exocentric)

frames of reference.

Statement of the problem

The representation of one’s own body is quite different from
any other type of representation. It arises from the continuous and
constant update of bottom-up and top-down information, both
from internal and external bodily inputs. These inputs encompass
different sources of information (e.g. visual, proprioceptive, intero-
ception, nociception, motor behavior, etc.) and their interaction
allows for building up body representations. Due to the complex-
ity of such representation, it is widely accepted that there is more
than one single body representation and many studies have tried to
functionally fractionate different body representations, although,

up to now, there is not a universally accepted taxonomy [1].

The identification of components of body representation is a
challenge and the main interest in studying the egocentric frame of
reference relies on the necessity of better understanding the first-

person experience [2].
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The lack of a proper definition of body schema has been leading
to enduring methodological and conceptual misunderstandings in
various fields. In rehabilitation, this lack of definition, as well as the
unclear contribution of the concept of body schema in the context
of the different frames of reference, ego- and exocentric, create a
gap in the translation of this knowledge in the context of improving
patient care. This happens mostly by the lack of proper integration
of somatic and sensory impairment into more comprehensive and

inclusive rehabilitation strategies.

Definitions of body schema

Intrinsic spatial abilities are what allow individuals to navigate
the world around them, such as when they manipulate an object,
which can be familiar to them or not, or when they play an accu-
rate sports gesture, flourishing from hours and hours of intense
training. Tolman was the first to bring the idea that individuals use
“cognitive maps” to represent spatial information and navigate in
the environment. Specifically, it is traditionally accepted that the
distinction between two types of “frames” used to represent spatial
information: The egocentric frame, which includes spatial informa-
tion about the location of the individual in the environment, and
the allocentric (or exocentric) frame, which involves the spatial in-
formation about the position of objects relative to each other in the

surrounding environment [12].

From the beginning of the discussion on body schema, Head de-
fined it as a postural model of the body that actively organizes and
modifies the impressions produced by incoming sensory impulses
in such a way that the final sensation of body position, or of locality,
rises into consciousness charged with a relation to something that

has happened before [9].

However, this definition was mainly focused on the functional
distinction between “body schema”, that is a sensorimotor repre-
sentation based on afferent and efferent information that guides
actions, and “body image”, that is a pictorial description of the
body mainly based on visual exteroception, i.e., a more aesthetic
point of view of the body. Although there was an attempt of dif-
ferentiating body image in more fine grained definitions, such as
“visuospatial body map”, which consists of a structural description
of the relationships between body parts (also called “body struc-
tural description” or “topological map of the body”), and a “body
semantics”, which corresponds to a conceptual and linguistic body
representation, all taxonomies seem to agree with the importance

of functional differentiations among different types of body repre-
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sentation, especially for what attains the role of guiding action for

the body schema.

The definition of the body schema has many variations depend-
ing on the field of research wherefrom the definition arises. As
an example, in the studies related to anorexia nervosa, the body
schema definition is defined as “an unconscious, sensorimotor,
representation of the body that is invoked in action”. However, body
schema is not only unconscious or only invoked in action. It is also
used for offline motor simulation, including conscious motor simu-

lation (motor imagery) [13].

There is a consensus among authors on the importance of the
sensory information. However, they define body schema differently
as is listed below. Body schema can be defined as a continuously
integrated and updated by proprioceptive, vestibular and motor
signals in order to maintain accurate spatial representations [14].
Some simplify, defining it as a sensorimotor representation based

on afferent and efferent information that guides actions [1].

A few authors use a more general (superficial) approach, de-
fining body schema as sensorimotor representations of the body
that guide actions without awareness or the necessity of conscious
monitoring [15], or internal spatial and biomechanical representa-
tions of the body, constructed from “on-line” multisensory integra-
tion [16].

In an attempt to scrutinize intrinsic aspects of it, some authors
relegate body schema to motor control and simulation, adding
terms such as body percept (the mental image we have of our bod-
ies) and a representation so-called tactile form (used for certain
kinds of tactile perception) [13], constantly minimizing the defi-
nition of body schema by mentioning briefly in the middle of a
sentence, stating that body schema is comprised of neural repre-
sentations of body size and position [17], that it is an online repre-
sentation of body position in space [18] or too ordinarily put, the

current limb posture [19].

In addition, some authors understand the concept of body sche-
ma by considering only the motor aspects of it, ignoring the sen-
sory aspect of it, defining body schema as intended motor actions
that have an impact on receptive fields and spatial representation
in the CNS [20] or as the dynamic representation of intrinsic spa-
tial relations of the body [21]. Some appeal to approximating the
definition to the concept of postural organization and use the term
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“dynamic postural model”, stating that this so-called model would
serve as an “egocentric reference” and would correspond to the
concept of “body schema”, which can be dated back to the begin-
ning of the twentieth century [9,22].

This highly variable set of definitions can be an issue because
it brings additional inputs to what is already non-standardized
and not clearly well-known. As an example, Haggard and Wolpert
brought up the idea that the best word to be used is “scheme” in-
stead of schema [10]. This was deemed to be non-fruitful and only
caused more noise amid this discussion. Therefore, there is still the
necessity of a clear definition (and terminology) and a better un-
derstanding of the relation between body schema and the ego- and

exocentric frames of reference.

Some features of body schema are described in the literature
and will help guide the search for a better definition. Seven features
were summarized and described by Haggard and Wolpert in order
to provide a better understanding of body schema, which accord-
ing to them is a) Spatially coded: affirming that the body schema
represents position and configuration of the body in space; b) Mod-
ular: postures might be stored as individual entries in a database
and the brain represents different body parts in different neural
modules, using a modular network to represent all postures; c) Up-
dated with movement: body representation used for action is con-
tinuously tracked and updated as we move; d) Adaptable: the body
schema must adapt to changes in the spatial properties of the body;
e) Supramodal: The body schema receives multiple sensory inputs
and integrates them to describe the body as an object in external
space; f) Coherent: the brain maintains a coherent spatial organiza-
tion of the body schema across space and time, ensuring a continu-
ity of body experience, adjusting for biases arising from the use of
multiple sensory systems; and g) Interpersonal: a common body
schema is used to represent both one’s own body, and the bodies of
others, facilitating the integration and coping with other’s gestures

and activities [10].

These features will certainly contribute to the better under-
standing and definition of body schema. However, before this dis-
cussion it is necessary to look at the different frames of reference
that relate to the study of body schema and the main theories of

body schema.

Frames of reference

Two major frames of reference are described in literature, the

egocentric frame of reference, or so-called body-centered, that uses
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a proprioceptive, self-referenced coordinate system; and, the exo-
centric, also called external frame of reference or object-centred,
which uses externally-referenced map of visuomotor space to de-

termine the reaching path towards the object [4].

The egocentric frame of reference is based on subject-to-object
relations and leads to the creation of body-centered representa-
tions (self-centered representations) [14]. An egocentric frame is
fundamental in visuomotor control, as the planning and execution
of an action needs the representation of the target location in re-
lation to the body. Differently, the egocentric frame is supposedly
acquired later in life and is founded on world-based coordinates;
within this reference, locations are described using object-to-ob-
ject relationships, independently from the subject’s point of view
(world-centered representations) [14,23]. It has been a while since
there is a profuse number of papers investigating the relationship
between egocentric and egocentric frames of reference, trying to
explain how these processes combine to provide healthy and ef-
ficient spatial abilities [7]. Generally, most authors agree that both
frames allow for the development of spatial representations neces-
sary to accomplish navigation. Successful navigation does not rely
on one single frame, but requires the ability to switch and combine
different spatial strategies flexibly, depending on the environmen-
tal requirements. Interestingly, a great variability has been ob-
served, as individuals may differ in the way they preferentially use

egocentric or allocentric strategies [24].

Neuroimaging studies have found that the way we perceive oth-
ers affect our motor performance and that different areas of the
cortex, such as the posterior parietal cortex (PPC) are specialized
for egocentric and non-egocentric perspectives [25]. Indeed, the
parietal cortex plays a crucial role in the processes linking sensa-
tion to action, integration of visual and somatic inputs. This is re-
quired for the generation of representations of posture and move-
ment and their spatial relation to external stimuli so that not only
the location of an object in space, but also of the potential actions
on it, are coded. These converging signals co-vary depending on
head position and body orientation as well as auditory and ves-
tibular inputs. Accordingly, the PPC may generate multiple simul-
taneous representations in eye-, head-, body-, and world-centered
frameworks, rather than a single reference for spatial localization
[26].

To identify the movement of a specific body part, the brain con-
structs a representation of the general body structure. In doing

this, the brain relies on the so-called body schema, which encom-
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passes the perceptions and dynamics of an individual’s own body
in relation to that of another. Neuroimaging evidence suggests that
a multimodal representation of one’s own body might be involved

in the perception of other people’s bodies [25].

Theories of body schema

One of the most classic attempts to describe a “representation”
of the way the body schema is reflected in the brain comes from
the work of Wilder Penfield and his associates. It is a very popu-
lar illustration, mainly due to the demonstration on how the body
parts are implemented in the brain through the use of an anthro-
pomorphic image of the so called “sensory and motor homunculus”
(Figure 1) [27]. However, after decades of discussion and further
interpretations of this concept, in the later paper published in 1950
[28], Penfield and Rasmussen added that “although there is usually
a close correspondence between somatic sensory and motor repre-
sentations, the correspondence is not complete. [t must be remem-
bered that the representation of sensation refers to specific areas
and parts while the motor representation refers to movements of
those parts. Different movements of the same part may have dif-
ferent localizations” (Penfield and Rasmussen, 1950, p.215) [29].

Figure 1: Original diagram of the sensory and motor homunculi
(Penfield and Rasmussen, 1950).

It is already known that proprioception functions even before
birth, and the observance of certain imitation gestures in a neonate,
e.g., facial gestures, suggests that although limited, healthy infants
are born with good motor control [29]. This is not different with
the body schema and research suggests that the development of
body schema begins prenatally, as the fetus experiences vestibular,
proprioceptive, and tactile stimuli mainly due to constant tactile
input in the containment of the uterus, strong vestibular-proprio-

ceptive stimulation such as the floating in the amniotic fluid, as well
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as the active fetal movements, that accompanied by the movements
of the mother, have a potential influence on body schema develop-
ment. In addition, processing these sensory inputs is believed to be

relevant for later perceptual and cognitive development [30].

Following with the idea of an innate body schema, developed
prenatally, Melzack affirms that “there is a convincing evidence
that the neonatal brain is genetically programmed to develop neu-
ral networks that subserve the perception of the body” (Melzack.,
etal. 1997, p. 1603) stating that a) there is a neural representation,
or network, of the body that, when active, gives rise to perceptual
experiences of our body; b) the neural representation in question
is distributed in the sensory cortex and the areas throughout pa-
rietal lobes; and c) this so-called neuromatrix is, in part, innately
determined [31].

The development of body schema continues postnatally and
some authors emphasize the theory that sensory impulses are
the origin of body schema as the appreciation of movement itself
is essential for the body schema development, e.g., when children
perform purposeful movement in a certain environment, having
the opportunity to develop and understand the many unfolding re-
sults about their bodies, thus using simultaneous, multiple sensory
sources (e.g., tactile, proprioceptive, visual, and vestibular). In this
scenario they begin to develop awareness on the relationship of
various body parts and to distinguish between their own bodies
and the bodies of others [32,33].

In addition, in the postnatally development of body schema, the
somatosensory input is important for development of the body
schema as well as for perception of the orientation of the body in
space. Active movements of the body also contribute to the devel-
opment of the body schema through many different factors, such as
active exploration of the body’s boundaries and contours when one
learns the difference between self and non-self, what their body
parts are, how they can control them, and what movements of the
body feel like. Furthermore, practice and feedback from movement
help refine the definition and development of the body schema,
building a better body boundary that is made more distinct and
specialized [34,35].

As the development and enhancement of body schema is time-
and experience dependent, the effect of aging on body schema is
also mentioned in aging studies. Spatial abilities and exo /egocen-

tric computations undergo a physiological decline through life as a
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reflex of the related physiological changes of the aging brain. These
neurobiological changes, such as decreasing white matter integrity
and grey matter volume, have been found in post-mortem and neu-
roimaging studies revealing important age-related neurobiological
changes where, in addition to these changes, associative cortices
are more vulnerable to aging deterioration [14]. Since the body
schema is known to rise from a multiple systems fine-tuned rela-
tionship, even for the representing the location of tactile stimuli
in space [36], when these associative cortices are deteriorated, the

result is a change in body schema.

Indeed, older adults often report reduced spatial skills, with
important consequences on quality of life, safety and autonomy.
These spatial impairments can have negative repercussions, as
the elderly may avoid navigating and exploring new environments
[37], which in turn may further affect their lifestyle [14]. This is
an important factor for rehabilitation professionals when design-
ing a treatment plan for elderly and/or patients with neurological

impairments.

In addition to the prenatal, postnatal and aging theories of de-
velopment and decline of body schema, some authors have identi-
fied in the past some aspects of body schema from a psychological
point of view. Francoise Dolto, a French pediatrician and psycho-
analyst, in another attempt to differentiate body schema from body
image, defined body schema as an anatomical entity; a representa-
tive of the human species independent of time and space, identi-
cal for every human being. According to Dolto, body image though
is a particular entity, constituted throughout a subject’s subjec-
tive history, it is a living synthesis of one’s emotional experiences
[38]. Nonetheless, this seems to be difficult to reconcile, as Shontz
(1969) pointed that because Head, in 1911, proposed the concept
of “body schemata” using a physiological perspective, Fisher and
Cleveland [39] pointed that this was a problem because this iden-
tification makes it impossible to investigate experience and/or
behaviour alone [40]. Therefore, the investigation of body schema
calls for a mixed-model approach, where both psychological (be-
havioural) and physiological aspects are considered in order to
contribute evidence towards a common answer without relegating

it to subjective and/or unilateral methods.

Discussion
This question focusses on the study of body schema. However,
the concept of body image and the differentiation of body schema

and body image is necessary, especially when the two concepts are
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intertwined and used interchangeably, as we could observe from
the work of Frangoise Dolto [38] previously described. What is rel-
evant to be discussed from Dolto’s point of view is that there is a
dynamic interaction between body image and body schema as she
states that “a pathological body image can disturb the functioning
of an intact body schema, and vice versa. The most stunning is the
clinical finding that a damaged body schema can go hand in hand
with a normal body image, if a child is allowed to play verbally
with its body in interaction with significant others” (Preester and
Knockaert, 2005, p. 17).

Regarding the relationship of body schema with exo- and ego-
centric frames of reference, there is an understanding that there is
a bi-directionality of this relationship, once the body schema devel-
opment and refining feeds from the relationship with the environ-
ment and the tasks performed in it. As another example, the loca-
tion of tactile stimulation in the skin can be encoded in both frames
of reference (relative to the skin surface or egocentric; and, relative
to the position of the stimulus in external space, exocentric) [36].
Interestingly, as the stimuli is encoded in an egocentric frame of
reference, coordinates of the body are locked and move with it. Al-
smith also points out that this is challenging since the body is not
a single point in space but rather a group of moving parts, leading
to the suggestion that even within the egocentric frame of refer-
ence, each physical part of the body plays a role in determining and
updating the egocentric frame of reference, thus adjusting to task
demands, e.g.,, when the movement is anchored in different parts
of the body [2]. This goes along with the features of body schema
listed by Haggard and Wolpert in 2005, since this fits in the de-
scription of a system that is spatially coded, modular, adaptable,
coherent, and more importantly in this example, updated with
movement [10]. Alsmith also highlights the importance of the head
and the torso as major factors in specifying the egocentric frame of
reference. Although according to the author there is a lack of defini-
tive evidence, it is suggested that the head is a strong candidate due
to the extremely advanced and refined sensory organs, while on
the other side, the torso plays an important role in anchoring the
limbs and providing a firm, voluminous base where the appendices
attach thereto [2].

In an experiment on tool usage and visual receptive field of a
monkey, Martel,, et al. found that when the monkey used a rake as
an extension of its hand there was an enlargement of the monkey’s
visual receptive field as there was the incorporation of the tool as

an extension of the hand. Interestingly, the visual receptive fields
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return to their original size within a few minutes after the tool use
is discontinued, and they do not expand at all if the monkey simply
holds the rake without intending to use it [41]. This also goes to-
wards the features of body schema previously described and is an
indication that body schema, as an internal representation of the
body parts, is not only updated with movement and rapidly influ-
enced by sensory inputs (e.g., vision), but is also task-dependent,
although more evidence is necessary to confirm this statement. Es-
pecially when commenting on the role of sensory perception Hag-
gard and Wolpert imply that interpersonal function necessarily im-
plies a supramodal body schema, since information about others’
bodies is generally visual, while information from one’s own body
is generally tactile or proprioceptive. [10]. The likely presence of
multiple representations of the body within the egocentric frame of
reference makes it difficult to specify a definitive theoretical defini-
tion of body schema and frame of references but rather indicates
an even more complex level, like pieces of a puzzle, working as sub-
representations within each of the reference frames (See figure 2
for an illustration of the complex and sparse processing of spatial

encoding in the healthy brain).

Figure 2: Brain regions identified as active in green in a whole-
brain functional analysis for spatial encoding in healthy individu-
als illustrating the sparse activation across multiple regions of the

brain. Adapted from [24].

Another finding that contributes evidence towards a egocen-
tric body schema is the absence of the phantom limb perception
in people with congenital limb absence, suggesting that an innate
representation is retained and modified throughout life [31] and
most likely provide a template (e.g., neuromatrix as mentioned by
Preester and Knockaert, 2005) from which phantom limbs are per-

ceived following both congenital and/or acquired limb loss [5].

Aging also plays a role in determining the egocentric frame of

reference as a major factor in the development, maintenance and
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refining of one’s body schema. Evidence suggests that there is a
relation between aging and spatial frames. This was conducted
through a series of cognitive tasks and focusing on different cogni-
tive domains (e.g, like spatial memory, spatial navigation, mental
rotation or spatial encoding). These impaired exocentric computa-
tions are usually related to hippocampal deterioration. On the oth-
er hand, the effect of aging on the egocentric frame is more contro-
versial, especially depending on the considered cognitive domain.
Nevertheless, age-related exocentric impairments might as well re-
flect the decreasing ability to switch from egocentric to allocentric
frame of reference, pointing to the direction that indicate the role
of executive functions in affecting such abilities [14]. The limita-
tion of the studies and the lack of definitive understanding of these
impairments, do not eliminate the potential impact of the study of
body schema in rehabilitation research, e.g., investigation related
to increasing elderly falling rates, especially when it is known that
ability to interact with one’s peripersonal space has both a safety

and an action value [42].

Conclusion

Establishing a definition of body schema is still very challeng-
ing since there is not definitive evidence about the multiple factors
directly influencing it, e.g., the clear understanding on which frame
(or frames) of reference wherefrom the body schema would arise.
In addition, as commonly observed in many other cases (e.g., co-
ordination) the definition varies between different disciplines and
even amid rehabilitation researchers and clinicians. Due to this
lack of an accurate definition, there is also an unclear justification
for the choice of measures used to quantify it or even determine
the extent to which the body schema would be related to sensorim-
otor impairments, e.g., patients with compromised visual acuity or

compromised sensorimotor functions post-stroke.

Based on the above-mentioned definitions and discussion on
the main features of body schema, [ would like to propose a novel
definition for body schema that is more accurate and encompasses
its construct that has been long pursued by physical and occupa-
tion therapists [30]: Body schema is a spatiotemporal, continuous-
ly updated, modular and coherent representation of the physical
body in the central nervous system, integrating a multitude of sen-
sorimotor processes, serving as a guide for movements to be per-
formed as accurately as possible while adapting to the constraints

of the environment.

In summary, although there is a relative interest of researchers

from different fields in the investigation of body schema, there is
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not yet a definitive theoretical framework that can determine the

origin and the meaning of body schema. Therefore, future research

is necessary to clarify certain aspects involved in the body schema

investigation that are relevant to rehabilitation, e.g., the use of defi-

cits in body schema (e.g., agnosia, hemi-neglect, etc.) as indicators

of a higher, more intricate relationship between body schema and

egocentric frame of reference.
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