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Abstract Traditional definitions of pain assume that an individual learns about pain through verbal us-
ages related to the experience of injury in early life. This emphasis on the verbal correlates of pain restricts
our understanding of pain to the context of adult human consciousness. In this paper we instead support
the idea that our understanding of pain originates in neonatal experience and is not merely a verbally de-
termined phenomenon. We also challenge the definition of pain as a merely sensory message related to
peripheral tissue trauma. We aim to move beyond this definition by considering the relationship between
the centre (Central Nervous System) and periphery, taking into account certain phenomena such as phan-
tom limbs and interoception. We show that pain helps an individual to develop a sense of awareness of
himself immersed in a social context, and is thus a complex and adaptive phenomenon, that supports bod-
ily integrity and social behavior.
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Riassunto Dolore e coscienza negli esseri umani. Ovvero, perché il dolore favorisce l'identita e la rappresen-
tazione di sé — La definizione classica di dolore presuppone che I'individuo ne apprenda 'uso verbale at-
traverso esperienze dolorifiche legate all'infanzia, favorendo una maggiore attenzione per i correlati ver-
bali del dolore. Questo spesso relega il dolore nel contesto della coscienza dell'uomo adulto. Il presente
lavoro si propone, in primo luogo, di sottolineare alcune evidenze, a partire dall’esperienza neonatale, a
sostegno dell’idea di dolore come esperienza umana e non solo come fenomeno determinato verbalmente.
Un secondo aspetto emerge dalla definizione di dolore, il concepirlo come un semplice messaggio senso-
riale in seguito a lesioni dei tessuti periferici. Ci si propone, pertanto, di andare oltre tale ipotesi conside-
rando il rapporto tra centro (Sistema Nervoso Centrale) e periferia, a partire da alcuni fenomeni come
l'arto fantasma e l'interocezione. Il dolore aiuta inoltre a sviluppare un senso di consapevolezza di sé im-
merso nel contesto sociale; si tratta dunque di un fenomeno complesso e adattivo, dall'integrita fisica alla
dimensione sociale.
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A definition of pain: Implications for con-
sciousness and “experience”

THE INTERNATIONAL ASSOCIATION FOR
THE Study of Pain (IASP) Committee on
Taxonomy (Merskey, 1997) defined pain as
«an unpleasant sensory and emotional expe-
rience associated with actual or potential tis-
sue damage, or described in terms of such
damage>», and further pointed out that
«pain is always subjective. Each individual
learns the application of the word through
experiences related to injury in early life»."' It
would appear that in our community the
concept of pain is based on the definition ra-
ther than the experience of pain.?

This definition, in fact, emphasizes ver-
bally expressed pain.’ Thus, it applies only to
pain that is experienced within the context of
adult human consciousness, and imposes on
all other definitions of pain the impossible
task of demonstrating an experience without
access to the means by which that experience
can be demonstrated.* Among others, this
excludes the experience of infants: newborn
infants are not considered to be conscious
beings but mere complex automatons made
up of different reflexes.’ It was proposed that
infants were incapable of experiencing pain
as defined by the IASP because they lack
consciousness, and that consciousness or self-
awareness develops as a result of accumulat-
ed experiences during infancy. Anand and
colleagues have, instead, proposed that pain
perception is an inherent characteristic of
life, which occurs in all viable organisms that
have a nervous system.

Various findings support the idea of pain
as a human experience and not only a verbal-
ly determined phenomenon: firstly, the fact
that at birth the human neonate is clearly
aware of the events, people, and other objects
within its environment.® When awake, in-
fants continuously use their gaze to explore
and then fixate objects in their environment.
These fixations elicit parental responses. In-
fant states of consciousness are well devel-
oped and have been described as behavioral

states by Brazelton, Prechtl, Amiel-Tison and
others. Dynamic interactive processes be-
tween the neonate and his/her caregiver and
environment occur from the earliest stages.
Further, evidence from studies of postnatal
behavior in preterm infants, which shows
multiple parallels with the behavior and abil-
ity of full term infants as described above,
supports the hypothesis that identity and
consciousness have already developed at the
moment of birth.” If premature neonates at
the very beginning of their life can respond to
and organize their experiences, there is a real
possibility that rudimentary forms of these
abilities are already present in utero. This rais-
es the question of fetal consciousness. It is
known that thalamocortical connections have
already been established in utero.

If cortical activity can be considered a
marker for fetal consciousness, we know that
electroencephalograms (EEGs) show such
activity from 19 to 20 weeks of gestation.
Sustained EEGs can be recorded from fetuses
at 23 weeks’ gestation, the two cerebral hemi-
spheres become synchronous from 26 to 27
weeks, and somatosensory stimuli can elicit
prolonged evoked potentials from sensory
cortex in 25-week preterm neonates.® EEG
recordings and ultrasound studies allow us to
differentiate between the sleep states and
wakefulness of fetuses in the third trimester
of pregnancy.” From about 20 weeks, fetuses
start responding to touch' and sound" with
progressive increases in the complexity of
their spontaneous movements thereafter.'?

Another issue related to the definition of
pain results from the fact that a sensory neu-
rophysiology framework has dominated pain
research from its inception and shaped the
understanding of both philosophers and the
lay public. We argue that the relationship be-
tween the centre (Central Nervous System)
and periphery is an important focus to devel-
op, for a better comprehension of what are
and what are not conscious aspects of pain.

The strictest neurophysiological concept
of pain holds that it is a sensory message re-
lated to peripheral tissue trauma: specifically
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and accurately coded in peripheral nerves,
transmitted by the central neural pathways,
and decoded in the brain. How the signals
which complete the path from periphery to
cortex are interpreted is never formally speci-
fied, but an implicit Cartesian dualism per-
vades the literature. That is, the brain detects
and perceives pathological bodily processes
in a passive and mechanical way. This per-
spective has deep historical roots. Starting
from the view that the body and mind are
separate entities, early philosophers and sci-
entists asserted that pain is a specific modali-
ty, a direct sensory projection system that
brings injury signals from damaged tissue to
the brain, where the mind evaluates them.
This perspective went unchallenged for two
centuries, and it still exerts considerable in-
fluence today. The neurophysiology model
tacitly assumes that a conscious entity some-
how receives and interprets tissue trauma
alarm signals."

Scientists alike assumed, until the 1960s,
that tissue trauma activates specific receptors
and that signals of tissue trauma follow spe-
cific pain pathways through the spinal cord
to a pain center in the brain.'* In this classical
framework, pain is the sensory end product
of an essentially passive information trans-
mission process. Today, pain researchers
recognize that pain has both sensory and
emotional features and can command atten-
tion as well as dominate other cognitive pro-
cesses; so pain has come to be understood as
an extraordinarily complex process.

Nevertheless, the periphery, in a strictly
sensorial sense, is apparently not entirely
necessary in this process, as illustrated by a
particular pain phenomenon: the Phantom
Limb. In this regard, the work of Melzack is
enlightening, since he pointed out that be-
cause the phantom limb feels so real, it is rea-
sonable to conclude that the phantom expe-
rience is subserved by the same neural pro-
cesses in the brain as normal bodily experi-
ence; the relevant brain processes are nor-
mally activated and modulated by inputs
from the body but they can also act in the ab-

sence of any inputs."”” Qualities we normally
feel in the body, including pain, are also felt in
the absence of inputs from the body. This
suggests that the origins of the patterns that
underlie the qualities of experience may lie in
neural networks in the brain; stimuli may trig-
ger these patterns but do not produce them.

The body is perceived as a unity and is
identified as the “self,” distinct from other
people and the surrounding world. The expe-
rience of a unity of such diverse feelings, in-
cluding the self as the center point of orienta-
tion in the surrounding environment, is pro-
duced by central neural processes and cannot
derive from the peripheral nervous system or
spinal cord.

On the other hand, a theory which stress-
es the fundamental importance of central
neural processes raises the question of how
pain is related to consciousness and how, in
pain experience, cognition and emotion ap-
pear to be inseparable. If this is so, then evo-
lutionarily newer structures, namely, the later
stages of cortical development, should have
demonstrable links with limbic structures
and functions and such interconnections
clearly exist. Parts of the frontal lobe origi-
nated in the rudimentary hippocampal for-
mation, while other parts (the paleocortical
trend) originated in the olfactory cortex.
While these two areas are anatomically inter-
connected, the former analyzes sensory in-
formation while the latter contributes emo-
tional tone to awareness of that sensory in-
formation.'

Pribram,"” noting that limbic function in-
volves the frontal and temporal cortices, of-
fered a bottom-up concept for the relation
between cognition and feelings: that is, emo-
tion determines cognition. However, the
multimodal neocortical association areas
project corticofugally to limbic structures,'®
suggesting that cognition can also drive emo-
tion. Because cognition and emotion appear
to be in a reciprocal relationship, we under-
score the interdependency of emotion and
cognition, as they modulate and modify the
pain experience.
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Also, differences in the expression of pain
among people suggests that pain is not mere-
ly an information process: while medical im-
aging demonstrates that many people with
tissue pathology report no pain, it also re-
veals that people disabled by chronic pain
sometimes have little or no identifiable tissue
damage. More importantly, patients seeking
relief from pain rarely complain of unwanted
sensory information; rather, they suffer from
the emotional distress of the pain. Thus,
while sensory qualities are quantifiable and
are the more evident features of pain, they
are only partial indicators of pain as a con-
scious experience. The affective aspects of
pain, while much harder to engage scientifical-
ly, are more important to the sufferer than the
sensory signals. The difference does not derive
from different levels of nociceptive input to
the brain but rather from the complex inter-
dependence of cognition and emotion."”

Chronic pain goes beyond nociception:
Pain matrix and interoception

Clinical researchers often distinguish be-
tween acute and chronic pain. Acute pain is a
complex, unpleasant experience with emo-
tional and cognitive, as well as sensory, fea-
tures that occurs in response to tissue trau-
ma. Pain involves sensory awareness of tissue
trauma accompanied by strong unpleasant
emotions, cognitions, and myriad, normally
protective, physiological arousal responses.
Evolutionary biology provides a good ex-
planatory framework for acute pain. The ca-
pacity to feel pain evolved to promote suc-
cessful adaptation and to increase chances
for survival. The purpose of acute, short-
term pain is evident: it protects against fur-
ther significant injury. Acute pain evoked by
brief noxious inputs has been deeply investi-
gated by neuroscientists, and the sensory
transmission mechanisms involved are gen-
erally well understood.” In contrast, chronic
pain syndromes, which are often character-
ized by severe pain associated with little or
no discernable injury or pathology, remain a

mystery. Furthermore, chronic psychological
or physical stress is often associated with
chronic pain, but the relationship is poorly
understood.

In some cases, pain persists beyond the
healing time needed for recovery from an in-
jury, extending indefinitely because of factors
that are pathogenetically and physically re-
mote from the originating cause. Often, such
pain has little or no relationship to observa-
ble tissue damage. Pain that persists indefi-
nitely under these conditions is chronic pain.
We all know that pain has many valuable
functions. It often reveals injury or disease
and produces a wide range of actions to stop
it and treat its causes. Chronic pain, however,
is clearly not a warning to prevent physical
injury or disease.

Chronic pain is a topic that has profound-
ly influenced the development of many areas
of medicine. Is has been recognized as a dis-
ease’" with a specific nosology; its chronicity
originates from an organic condition no
longer solvable, and the diagnosis specifically
refers to a pain that persists for more than 3
months or beyond the expected time for
healing.”? Unlike acute pain, which has an in-
formative value, chronic pain is purposeless®
and it refers to a specific alteration that can-
not be solved by the regenerative capacity of
the organism. For this reason, chronic pain
has additional requirements beyond classical
biomedical models. Pain medications show
their problematic nature, since resistance
thresholds, addictions and pharmacological
interactions often make it difficult to continue
therapies while maintaining effectiveness.**

Some relevant relationships underlie pain
and self-representation. Indeed, Chapman
and Nakamura propose that pain, like con-
sciousness itself, embodies cognition and
emotion. Because consciousness by its very
existence implicates self, so does pain. Stud-
ies of self in psychological science have a long
history, and an excellent interdisciplinary re-
source illustrates the wealth of existing
knowledge.” Self is a construct with hierar-
chical organization that has different mean-
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ings at different levels of the neuraxis. Multi-
ple levels of the self exist, and each level be-
comes a precondition for the existence of
higher levels. At the level of consciousness,
the self is what each of us considers to be
“me” or experiences as “me”.*

Nonetheless, one can define and investi-
gate the self biologically, psychologically, or
socially. Our concerns here are with the bio-
logical and psychological levels. Multiple psy-
chological dimensions of the self also exist. At
the most fundamental level there is the self-as-
agent, which engages in biological adaptation
and survival. From an evolutionary perspec-
tive, it is the agent for survival. The self as-
agent sets goals, chooses among alternatives,
and engages in behaviors. Animals and hu-
mans both exhibit a self-as-agent, and this self
is, in part, social. That is, it exists not alone but
in relationship to others of its kind.”

The self exists as a central representation
of the body, instantiated at a neurological
level. Melzack’s Neuromatrix Theory*® at-
tempts to describe the nature and role of
higher central mechanisms underlying the
sense of bodily self. The Neuromatrix Theo-
ry proposes a central representation for body
parts that exists independently of stimulation
from the periphery. This formulation derives
from Melzack’s research on phantom limb
pain. In addition, Melzack wanted to intro-
duce adjustments to gate theory.” These ad-
justments do not negate gate theory, since pe-
ripheral and spinal processes are obviously an
important part of pain.” But the data on pain-
ful phantoms below the level of total spinal
section indicate that we need to go beyond the
foramen magnum and into the brain.”*

Starting with the fact that the phantom
limb feels so real, it is reasonable to conclude
that the phantom experience and the body
we normally experience is subserved by the
same neural processes in the brain; these
brain processes are activated and modulated
by inputs from the body but they can act in
the absence of any inputs. All the qualities we
normally feel from the body, including pain,
are also felt in the absence of inputs from the

body; from this we may conclude that the or-
igins of the patterns that underlie the quali-
ties of experience lie in neural networks in
the brain; stimuli may trigger the patterns
but do not produce them.

The body is perceived as a unity and is
identified as the “self,” distinct from other
people and the surrounding world. The expe-
rience of a unity from such diverse feelings,
including the self as the center point of orien-
tation in the surrounding environment, is
produced by central neural processes and
cannot derive from the peripheral nervous
system or spinal cord. The anatomical sub-
strate of the body-self, proposes Melzack, is a
widespread network of neurons that consists
of loops between the thalamus and cortex as
well as between the cortex and limbic system.
This network, whose spatial distribution and
synaptic links are initially determined genet-
ically, is later sculpted by sensory inputs, as a
neuromatrix.”> The loops diverge to allow
parallel processing in different components
of the neuromatrix and converge repeatedly
to permit interactions between the output
products of processing. The repeated cyclical
processing and synthesis of nerve impulses
through the neuromatrix imparts a charac-
teristic pattern: the neurosignature.”

Portions of the neuromatrix are special-
ized to process information related to major
sensory events (such as injury, temperature
change) and may be labeled as neuromodules
which impress subsignatures on the larger
neurosignature. The neurosignature, which is
a continuous outflow from the body-self neu-
romatrix, is projected to areas in the brain, in
which the stream of nerve impulses (the neu-
rosignature modulated by ongoing inputs) is
converted into a continually changing stream
of awareness. The neuromatrix “casts” its
distinctive signature on all inputs (nerve im-
pulse patterns) which flow through it. The
final, integrated neurosignature pattern for
the body-self ultimately produces awareness
and action.

The neuromatrix, distributed throughout
many areas of the brain, processes infor-
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mation that flows through it, and ultimately
produces the pattern that is felt as a whole
body. The neuromatrix produces a continu-
ous message that represents the whole body
in which details are differentiated within the
whole as inputs come into it. When all senso-
ry systems are intact, inputs modulate the
continuous neuromatrix output to produce
the wide variety of experiences we feel. As
Melzack says,

We may feel position, warmth, and sever-
al kinds of pain and pressure all at once. It is
a single unitary feeling just as an orchestra
produces a single unitary sound at any mo-
ment even though the sound comprises vio-
lins, cellos, horns, and so forth.>

Similarly, at a particular moment in time
we feel complex qualities from all of the
body. In addition, our experience of the body
includes visual images, affect, “knowledge” of
the self as well as the meaning of body parts
in terms of social norms and values.

Self, awareness and pain — interoception

Recent anatomical studies have explored
the neural pathways that create the con-
sciousness of the body in the mind and de-
fined the concept of interoception as the
sense of the physiological condition of the
entire body.*”

Cannon proposed the concept of an in-
ternal set of parameters underlying the phys-
iological state of the body and he defined the
concept of homeostasis,*® which implies an
internal construct able to sense the state of
the body, instant by instant. Before Craig’s
work on the lamina I spinothalamocortical
system, the concept of interoception relied
on a broader definition of somatic awareness
that also included proprioception. Tradition-
ally, proprioception referred to distinct dis-
criminative cutaneous sensations, such as
pain and temperature, relayed to the soma-
tosensory cortex by the thalamic ventrobasal
complex, while interoception represented the
sense of visceral information from specific
afferent pathways that include vagal, glosso-

pharyngeal, facial and spinal afferent activity,
along with information from mechanorecep-
tors, chemoreceptors, and osmoreceptors.”’

Recent neuroanatomical studies indicate
that the right anterior insula cortex (AIC) col-
lects a meta-representation of the interocep-
tive activity in humans.” This representation
is shaped upon subsequent cinemascopic im-
ages of the status of the entire body and pro-
vides the subjective substrate for the percep-
tion of the material self as a physical and sepa-
rate entity, through a process that directly
leads to subjective feelings and self-awareness.
There is evidence that small-diameter (Ad and
C) primary afferent fibres fundamentally in-
nervate all tissues of the organism. These fi-
bers converge in a specific neural region, on
the most superficial layer of the spinal dorsal
horn, called the lamina I*” which projects to a
relay nucleus in the posterolateral thalamus.*
Although, the lamina I neural region has been
linked to pain and temperature specific affer-
ent labelled lines, recent evidence shows that
the Ad and C small-diameter fibres convey
homeostatic inputs from all tissues.*

This complex physiological interoceptive
cortex is incrementally activated by tempera-
ture, pain, cardiorespiratory function, hun-
ger, thirst,” local metabolic information,
immune and hormonal activity, and mechan-
ical stress.” Moreover, lamina I spinobulbar
neurons respond selectively to muscle con-
tractions, providing additional evidence that
the interoceptive system incorporates a wide
range of bodily information, including from
the muscle Ad and C fibres.* Lamina I neu-
rons also integrate many cutaneous C fibres
that are sensitive to slow and weak mechani-
cal activation, suggesting that interoceptive
cortex incorporates sensual (limbic) touch®
among other afferent inputs. This conceptual
framework, originally proposed by Craig,
supports Damasio’s somatic marker hypoth-
esis* and James’ theory of emotions” and is
consistent with recent imaging studies on
homeostatic processing and emotional
awareness.*

It is interesting to discuss the relationship
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between interoceptive mechanisms, self-
representation and self-awareness.

Firstly, awareness of interoceptive sensa-
tions is a relevant topic that allows us to dis-
tinguish between perception and detection of
interoceptive information. Detection implies
a response characterized only by afferent
physiological information, while perception
usually involves more elaborate appraisal
processes that integrate all the information
available to the organism, such as expecta-
tions, memories, attention, and cognitive
evaluations.”

Then, interoception can be subdivided in-
to at least two different constructs which are
not necessarily interrelated: interoceptive ac-
curacy (IAc) and interoceptive awareness
(IAw).”® IAc is the ability to accurately per-
ceive changes in homeostatic meta-repre-
sentations, while IAw represents the integra-
tion of the conscious perception of these bodi-
ly signals® into a complex network forged
from emotions, experiences, and expecta-
tions.>* In the interoceptive system, composed
of the anterior insular cortex (AIC), the ante-
rior cingulate cortex (ACC), the prefrontal
cortices and the somatomotor and somatosen-
sory cortices, the AIC represents the core of
the meta-representation that integrates all the
active physiological processes inside the or-
ganism. The size and activity levels of the AIC
are correlated with individuals’ accuracy in
sensing their own heartbeat.”® Nevertheless,
interoceptive awareness (IA) can be concep-
tualized both as a trait-like sensitivity and as a
state-like condition since it can be manipulat-
ed through processes that alter autonomic ac-
tivity.>

Several studies have shown evidence for a
neurological pain matrix associated with
chronic conditions.” In this regard, the in-
teroceptive matrix plays an important role in
pain perception and possibly in chronic pain
conditions. Specific regions® in the dorsal
posterior insula, are selectively activated in
every fMRI study that uses noxious heat ap-
plied to the hand,” and these same regions
are active in chronic pain subjects®® and show

evoked activity in neuropathic pain sub-
jects.”” The cortical interoceptive matrix is
also associated with the subjective perception
of pain, the anticipation of pain, the subjec-
tive reduction of pain and the subjective gen-
eration of pain.®

Moreover, an fMRI study on placebo an-
algesia provided evidence that the ACC and
AIC co-activate during the subjective sup-
pression of pain® suggesting that the behav-
ioral motivational agent located in the ACC
can actively modulate the interoceptive pat-
tern in the AIC through the predictive expec-
tation of pain, according to Craig’s anticipa-
tory global emotional moment theory. Fur-
thermore, specific evidence suggests that the
interoceptive matrix also responds to sympa-
thetic activation® while the anterior and pos-
terior insula influence the subjective experi-
ence of pain.®®

Therefore, the interoceptive matrix seems
to play an important role in the processing of
pain sensations and partial evidence seems to
confirm that it plays the same important role
in chronic pain disorders. Craig has demon-
strated the role of the ACC in the interocep-
tive matrix, suggesting how the ACC might
represent the behavioral agent that is able to
alter meta-representations inside the AIC.
Conjoint factors, from experiences to expec-
tations, can deeply influence interoceptive
awareness and, although self-reported
measures for IAw are possible, particular at-
tention must be dedicated to the assessment
protocol to exclude possible confounding
factors related to perceptual biases.*

Results from various studies provide a
complex picture that can be fully evaluated
only after considering multiple dimensions.
Finally, it seems that IAc is lower in subjects
with chronic pain conditions. However, defi-
cits in the IAc are clearly identified in only 3
studies.” Although Craig’s definition broadly
expanded the concept of interoception and
although spontaneous sensations seem to be
related to interoceptive awareness® the task
and the protocol of this study seem to be bi-
ased by perception factors.
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Therefore, Craig defined interoception as
a sense of the physiological condition of the
entire body, directly related to the sensation
and experience of self.” Although this defini-
tion expanded the narrow concept of intero-
ceptive visceral information that dominated
the old theoretical frameworks, it also added a
different level of complexity to field research.
With respect to the assessment of interocep-
tion, the most reliable task for assessing IAc is
the heartbeat perception task®® along with the
heartbeat discrimination task.®” The reliability
of these tasks has been supported by fMRI ev-
idence that correlates heartbeat detection with
the activity and the dimensions of the AIC1,”
one of the core neurological systems in the in-
teroceptive matrix.”! Even though the heart-
beat task is susceptible to several factors, such
as age, gender and BMI, these influences can
be partially compensated through procedures
for matching control groups. Also, by admin-
istering the Spontaneous Sensations Protocol
(SPS) along with the Multidimensional As-
sessment of Interoceptive Awareness (MAIA)
questionnaire. Although the SPS assessment
protocol seems sensitive to interoceptive
awareness factors, spontaneous sensations are
related to perceptual factors, for example they
are modulated by visual attention” and thus
special consideration must be applied in the
design of the study to reduce risk of bias. Spe-
cial attention should also be paid to psycho-
logical and psychopathological factors in tasks
which rely on perceptual processes, consider-
ing that anxiety and psychopathological con-
ditions can strongly alter results, both in
healthy and in chronic pain subjects.

A look back to pain definition

Returning to the definition of pain, pain is
a useful framework for the debate on con-
sciousness, subjectivity, and the brain be-
cause it is typically taken to be a paradigm
for the exploration of consciousness. Gillett”
offers a philosophically rich analysis both for
the importance of subjectivity in thinking
about consciousness, and for the focus on

lived experiences that characterize the phe-
nomenon of consciousness. Gillet refers to
«the emergent reality of individual cognitive
and neurobiological activity as a being-in-
the-world-with-others».”* Searle” has also
noted that pain does not satisfy criteria for
ontological objectivity, because pain is «not
equally accessible to all observers>» and hence
«must be somebody’s pain [...] And what is
true of pain is true of conscious states gener-
ally».”® Neuroscientists working on pain have
frequently characterized the meaning of pain
in terms of its neuroscientific meaning. In
contrast, Fields”” inverts the hierarchy by con-
cluding that we cannot understand the neuro-
science of pain if we leave out the meaning of
pain in people’s lives and communities.

Indeed, human experiences of pain are
modulated by top-down pathways in addition
to bottom-up processes. That is, a variety of
neural systems and pathways profoundly affect
the experience of pain itself and the common
notion of pain as originating at, for example,
the site of organic injury appears to be over-
simplified. Thus, Fields argues that we have to
unpack what pain means in people’s lives and
communities to understand, even at a neuro-
scientific level, the phenomenon of pain.

In any case, these approaches are crucial be-
cause they focus on the role of subjectivity in
consciousness. The meaning of subjectivity and
its relevance to thinking about consciousness
are definitive matters for neuroethicists to con-
sider, matters that are as central as matters re-
lated to pain.”®

We can see that phenomenology is ulti-
mately not about purely individual or private
concerns.” Instead, it seeks to develop a
broader interpretation of a particular phe-
nomenon (or experience) from the perspec-
tives of several individuals. Our experience of
reality is based on socially shared understand-
ings, many of which we take for granted. The
experience of the person with chronic pain
constitutes a specific “lifeworld” based on the-
se “intersubjective” understandings.** Phe-
nomenology may be especially helpful in ex-
ploring individuals’ lived experiences of the
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lifeworld because it focuses on these taken for
granted socially shared aspects of experience.®

From this perspective, body-mediated ex-
periences like the experience of pain become
a place of consciousness but put in a social
context. Merleau-Ponty offered a concept of
the body that has an embodied sense of in-
tentionality. That is, the body is the locus of
consciousness and is therefore «that which
causes [things] to begin to exist as things,
under our hands and eyes»;** thus «con-
sciousness projects itself into a physical world
and has a body, as it projects itself into a cul-
tural world and has its habits».** As embod-
ied persons, we exhibit a “bodily identity”;
for example, in the unique manner in which
we do “bodily” things as above. This bodily
behavior «not only identifies the body as
“mine” but also reflects the body as a social
and cultural entity».** Starting from these
phenomenological descriptions of the nature
of perception and action (or embodiment), it
can be understood that illness «is not simply
a biological dysfunction of a body part, but a
pervasive disturbance of our being in the
world [...where...] we see the habits, which
anchor our everyday routines, disrupted>.*
This kind of disruption in one’s daily way of
being and one’s ability to act effectively in
the world means that illness, such as chronic
pain, is an existential and relational phenom-
enon as well as a biological one.

To resume, phenomenology provides in-
sight into chronic pain as a phenomenon that
erodes both identity and a sense of agency.*

To conclude: Why pain supports our
sense of being and our daily “emotional”
experience

Pain has an adaptive role with respect to
ourselves and others, and it is a useful tool in
daily experience. For evolutionary reasons, all
living organisms are equipped with a repertoire
of typical pain behaviors, evoked by stimuli
that threaten their integrity or survival.

Some humans can fake them and hide
them, but for the most part, these behaviors

are reliable/predictable and are coordinated
with physiological responses that are defen-
sive and adaptive in nature. These behaviors
and physiological mechanisms have been
highly conserved, despite the progressively
increasing complexities of genetic and social
evolution.

For evolutionary reasons, we are also
equipped with the capacity to recognize the
pain of others and respond with compassion-
ate, tending behaviors. These behaviors and
capacities are pre-rational in operation, that
is, when we see someone in pain, we do not
rationally infer that they are in pain, we in-
stinctively react to their pain.*”

Negative emotion is the most evident fea-
ture of pain and it is the component that
helps us adopt adaptive avoidance behaviors
in case of danger, but it is not without nega-
tive implications. In fact pain can cause ex-
treme aversiveness, an ability to annihilate
complex thoughts and other feelings, an abil-
ity to destroy language, and a strong re-
sistance to objectification.®® If pain involves
powerful, negative emotion, then it is hardly
surprising that pain can produce anguish, es-
pecially when it persists. Pain-as-emotion is
important because it involves extensive and
elaborate patterns of physiological arousal.

This CNS arousal influences the overall
health and well-being of the person, and can
contribute to strong, aversive subjective expe-
rience. Psychologically, the emotional aspect
of pain is important because emotion serves a
communicative function. While we cannot
share directly in another’s sensory pain expe-
rience, we can observe the emotional expres-
sions occasioned by another’s pain and we
typically react empathically and affectively to
those expressions. Put another way, emotional
expression makes possible the second person
reality of pain, which at the sensory level it is
purely first person. Empathy also develops
from experiences of pain and it is a helpful ca-
pacity for daily life in a social environment. So
pain can be considered not only an individual
dimension of life, which supports the integrity
of the person, but also social and adaptive to
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social contexts.*’

In addition, the emotional dimension of
pain plays a strong role in consciousness by
producing and summarizing information
that helps determine alternative coping be-
haviors. According to MacLean, emotions

impart subjective information that is in-
strumental in guiding behavior required
for self-preservation and preservation of
the species. The subjective awareness of
affect is characterized by a sense of bodily
pervasiveness or by feelings localized to
certain parts of the body.”

This insight underscores the direct contri-
bution of emotional arousal to cognition.”
Within the contents of consciousness, threat is
the realization of a strong negative feeling state
and not a coldly calculated informational ap-
praisal. The emotional magnitude of a pain is
the internal representation of the threat associ-
ated with the event that produced the pain. *

Finally, we can say that pain needs con-
sciousness to be perceived and to become the
complex phenomenon described above, not
merely a sensorial phenonmenon, but one
which also helps the individual to develop a
sense of awareness of himself (starting from
physical sensations) and his immersion in a so-
cial context (starting from empathy). Pain is
thus a complex phenomenon and is adaptive,
supporting bodily integrity and social behavior.

Notes

' See H. MERSKEY, Pain, Consciousness, and Behav-
ior, in: «Pain Research and Management», vol.
II, n. 2, 1997, pp. 118-122.

2 See K.J.S. ANAND, C. ROVNAGHI, M. MARLENE
WALDEN, J. CHURCHILL, Consciousness, Behavior,
and Clinical Impact of the Definition of Pain, in:
«Pain Forum>, vol. VIIL, n. 2, 1999, pp. 64-73.

3 See K.J.S. ANAND, K.D. CRAIG, New Perspectives on
the Definition of Pain, in: «Pain», vol. LXVII, n. 1,
1996, pp. 3-6; K.D. CRAIG, Implications of Concepts
of Consciousness for Understanding Pain Bebaviour
and the Definition of Pain, in: «Pain Research and
Management>, vol. I, n. 2, 1997, pp. 111-117.

4 See K.J.S. ANAND, C. ROVNAGHI, M. MARLENE
WALDEN, J. CHURCHILL, Consciousness, Behavior,
and Clinical Impact of the Definition of Pain, cit.

> See S. DERBYSHIRE, Comment on editorial by Anand
and Craig, in: «Pain», vol. LXVII, n. 1, 1996, pp.
210-211; A.R. LLOYD-THOMAS, M. FITZGERALD, Do
Fetuses Feel Pain? Reflex Responses do not Necessarily
Signify Pain, in: «British Medical Journal», vol.
CCCXIIL, n. 7060, 1996, pp. 797-798.

¢ See K.J.S. ANAND, C. ROVNAGHI, M. MARLENE
WALDEN, J. CHURCHILL, Consciousness, Behavior,
and Clinical Impact of the Definition of Pain, cit.

7 See K.J. AITKEN, C. TREVARTHEN, Self/Other Or-
ganization in Human Psychological Development, in:
«Development and Psychopathology>, vol. IX, n. 4,
1997, pp. 653-677; H. ALS, Developmental Care in
the Newborn Intensive Care Unit, in: «Current
Opinion in Pediatrics>», vol. X, n. II, 1998, pp. 138-
142.

8 See V. KLIMACH, R-W.L. COOKE, Maturation of the
Neonatal Somatosensory Evoked Response in Preterm
Infants, in: «Developmental Medicine and Child
Neurology>, vol. XXX, n. 2, 1988, pp. 208-214.

? See D. ARDUINI, G. RiZZ0, C. GIORLANDINO, H.
VALENSISE, D. DELL’ACQUA, C. ROMANINI, The
Development of Fetal Bebhavioral States: A Longi-
tudinal Study, in: «Prenatal Diagnosis>», vol. VI,
n. 2, 1986, pp. 117-124.

19 See H. PRECHTL, Ultrasound Studies of Human
Fetal Behavior, in: «Early Human Develop-
ment>, vol. XII, n. 2, 1985, pp. 91-98.

! See P.G. HEPPER, S. SHAHIDULLAH, The Begin-
nings of Mind-evidence from the Behavior of the
Fetus, in: «Journal of Reproductive and Infant
Psychology>, vol. XII, n. 3, 1994, pp. 143-154.

12 See J. DE VRIES, G. VISSIER, H. PRECHT, The
Emergence of Fetal Behavior, in: «Early Human
Developement>, vol. XII, n. 2, 1982, pp. 301-322.

13 See C.R. CHAPMAN, Y. NAKAMURA, 4 Passion of
the Soul: An Introduction to Pain for Consciousness
Researchers, in: «Consciousness and Cognition>,
vol. VIIL, n. 4, 1999, pp. 391-422.

!4 See J.J. BONICA, The Management of Pain, Lea
& Febiger, Philadelphia 1953.

15 See R. MELZACK, Evolution of the Neuromatrix
Theory of Pain. The Prithvi Raj Lecture, in: «Pain
Practice>, vol. V, n. 2, 2005, pp. 85-94.

16 See D.N. PANDYA, C.L. BARNES, J. PANKSEPP, A7-
chitecture and Connections of the Frontal Lobe, in:
E. PERECMAN (ed.), The Frontal Lobes Revisited,
Erlbaum, Hillsdale (NJ) Erlbaum 1987, pp. 41-72.

'7 See K.H. PRIBRAM, The Biology of Emotions and



176

Venturella & Balconi

Other Feelings, in: R. PLUTCHIK, H. KELLER (eds.),
Emotion: Theory, Research, and Experience, vol. I,
Academic Press, New York 1980, pp. 245-269.

18 See B.H. TURNER, M. MISHKIN, M. KNAPP, Or-
ganization of the Amygdalopedal Projections from
Modality-specific Cortical Association Areas in the
Monkey, in: «Journal of Comparative Neurolo-
gy>, vol. CIXI, n. 4, 1980, pp. 515-543.

1 See C.R. CHAPMAN, Y. NAKAMURA, 4 Passion of
the Soul: An Introduction to Pain for Consciousness
Researchers, cit.

20 See K.J.S. ANAND, C. ROVNAGHI, M. MARLENE
WALDEN, J. CHURCHILL, Consciousness, Behavior,
and Clinical Impact of the Definition of Pain, cit.

21 See D. N1V, M. DEVOR, Chronic Pain as a Dis-
ease in its Own Right, in: «Pain Practice>, vol. IV,
n. 3,2004, pp.179-181.

> See H. MERSKEY, N. BOGDUK (eds.), Classification
of Chronic Pain: Descriptions of Chronic Pain Syn-
dromes and Definitions of Pain Terms, 11 ed., IASP
Press, Seattle 1994; R.D. TREEDE, W. RIEF, A. BARKE,
Q. Az1z, M.I. BENNETT, R. BENOLIEL, M. COHEN, S.
EVERS, N.B. FINNERUP, M.B. FIRST, M.A. GIAMBER-
ARDINO, S. KAASA, E. KOSEK, P. LAVAND’HOMME, M.
NIcHOLAS, S.PERROT, J. SCHOLZ, S. SCHUG, B.H.
SMITH, P. SVENSSON, J.W. VLAEYEN, S.J. WANG, 4
Classification of Chronic Pain for ICD-11, in:
«Pain>», CLVI, n. 6, 2005, pp. 1003-1007.

» See M. ALLEGRI, C. LUCIONI, S. MAZZI, G. SER-
RA, Il costo sociale del dolore cronico in Italia, in:
«Global and Regional Health Technology As-
sessment>, vol. IL, n. 1, 2015, pp. 33-42.

24 See C.R. CHAPMAN, Y. NAKAMURA, 4 Passion of
the Soul: An Introduction to Pain for Consciousness
Researchers, cit.

»* See J.D. BROWN, The Self, McGraw-Hill, Boston
1998.

% See J.T. WILKE, Personal Identity in the Light of
Brain Physiology and Cognitive Psychology, in:
«Journal of Medicine and Philosophy>, vol. VI,
n. 3, 1981, pp. 323-333.

7 See C.R. CHAPMAN, Y. NAKAMURA, A4 Passion of
the Soul: An Introduction to Pain for Consciousness
Researchers, cit.

% See R. MELZACK, Phantom Limbs and the Con-
cept of a Neuromatrix, in: «Trends in Neurosci-
ence>, vol. XIII, n. 3, 1990, pp. 88-92; R.-W. MEL-
ZACK, The Challenge of Pain, Penguin, London
1996, 11 ed.

¥ See C.R. CHAPMAN, Y. NAKAMURA, 4 Passion of
the Soul: An Introduction to Pain for Consciousness
Researchers, cit.

30 See R. MELZACK, Evolution of the Neuromatrix
Theory of Pain. The Prithvi Raj Lecture, cit.

31 See C.R. CHAPMAN, Y. NAKAMURA, A4 Passion of
the Soul: An Introduction to Pain for Consciousness
Researchers, cit.

32 See R. MELZACK, Phantom Limbs, the Self and
the Brain (the D.O. Hebb Memorial Lecture), in:
«Canadian Psychology», vol. XXX, n. 1, 1989,
pp. 1-14; R. MELZACK, Phantom Limbs and the
Concept ofa Neuromatrix, cit.

33 R. MELZACK, Evolution of the Neuromatrix The-
ory of Pain. The Prithvi Raj Lecture, cit

3 Ivi, p. .

3 A.D. CRAIG, How do you Feel? Interoception: The
Sense of the Physiological Condition of the Body, in:
«Nature Reviews. Neuroscience>», vol. III, n. 8,
2002, pp. 655-666; A.D. CRAIG, Interoception: The
Sense of the Physiological Condition of the Body, in:
«Current Opinion in Neurobiology>, vol. XIII, n. 4,
2003, pp. 500-505.

% See W.B. CANNON, Bodily Changes in Pain,
Hunger, Fear and Rage, an Account of Researches
into the Function of Emotional Excitement, Harper
& Row, New York 1963, II ed.

7 See A.D. CRAIG, How do you Feel? Interoception:
The Sense of the Physiological Condition of the
Body, cit.

3% See A.D. CRAIG, Interoception: The Sense of the
Physiological Condition of the Body, cit.

% See J. SANDKUHLER, B. BROMM, G.F. GEBHART,
Nervous System Plasticity and Chronic Pain, Else-
vier, Amsterdam/New York 2000.

“ See A.D. CRAIG, How do you Feel? Interoception:
The Sense of the Physiological Condition of the
Body, cit.

# See A.D. CRAIG, Interoception: The Sense of the
Physiological Condition of the Body, cit.

“ See F. CERVERO, W. JANIG, Visceral Nociceptors:
A New World Order?, in: «Trends in Neurosci-
ence», vol. XV, n. 10, 1992, pp. 374-378; A.IGGO,
Cutaneous Mechanoreceptors with Afferent C Fi-
bres, in: «Journal of Physiology>, vol. CLI], n. 2,
1960, pp. 337-353; S. MENSE, H. MEYER, Different
Types of Slowly Conducting Afferent Units in Cat
Skeletal Muscle and Tendon, in: <«Journal of
Physiology>, n. 363, 1985, pp. 403-417.

% See A.D. CRAIG, How do you Feel? Interoception:
The Sense of the Physiological Condition of the
Body, cit.

“ See L.B. WILSON, D. ANDREW, A.D. CRAIG, 4c-
tivation of Spinobulbar Lamina I Neurons by Static
Muscle Contraction, in: «Journal of Neurophysi-



Pain and Consciousness in Humans

177

ology», vol. LXXXVII, n. 3, 2002, pp. 1641-1645.
4 See A.B. VALLBO, H. OLAUSSON, J. WESSBERG,
Unmyelinated Afferents Constitute a Second Sys-
tem Coding Tactile Stimuli of the Human Hairy
Skin, in: «Journal of Neurophysiology>, vol.
LXXXI, n. 6, 1999, pp. 2753-2763.

% See A.R. DAMASIO, Descartes’ Error: Emotion, Rea-
son, and the Human Brain, Putnam, New York 1994.
¥ See W. JAMES, The Principles of Psychology, Chi-
cago, Encyclopaedia Britannica

% See H.D. CRITCHLEY, R.N. MELMED, E. FEATH-
ERSTONE, C.J. MATHIAS, R.J. DOLAN, Volitional
Control of Autonomic Arousal: A Functional Mag-
netic Resonance Study, in: «NeuroImage», vol.
XVI, n. 4, 2002, pp. 909-919; A.R. DAMASIO, T.]J.
GRABOWSKI, A. BECHARA, H. DAMASIO, L.L.
PONTO, J. PARVIZL, R.D. HICHWA, Subcortical and
Cortical Brain Activity During the Feeling of Self-
generated Emotions, in: «Natural Neuroscience>,
vol. III, n. 10, 2000, pp. 1049-1056.

# See A.D. CRAIG, Interoception: The Sense of the
Physiological Condition of the Body, cit.

% See N. FARB, ]J. DAUBENMIER, C.J. PRICE, T.
GARD, C. KERR, B.D. DUNN, A.C. KLEIN, M.P.
PAULUS, W.E. MEHLING, Interoception, Contem-
plative Practice, and Health, in: «Frontiers in
Psychology>», vol. VI, 2015, Art. Nr.763; S.N.
GARFINKEL, A.K. SETH, A.B. BARRETT, K. SUZUKI,
H.D. CRITCHLEY, Knowing Your Own Heart: Dis-
tinguishing Interoceptive Accuracy from Interocep-
tive Awareness, in: «Biological Psychology>», n.
104, 2015, pp. 65-74.

51 See E. CEUNEN, L. VAN DIEST, J.W. VLAEYEN,
Accuracy and Awareness of Perception: Related, yet
Distinct, in: «Biological Psychology», vol. XCII,
n.2,2013, pp. 426-427.

52 See O.G. CAMERON, Interoception: The Inside
Story — A Model for Psychosomatic Processes, in:
«Psychosomatic Medicine», vol. LXIII, n. 5,
2001, pp. 697-710.

>3 See H.D. CRITCHLEY, S. WIENS, P. ROTSHTEIN,
A. OHMAN, R.J. DOLAN, Neural Systems Support-
ing Interoceptive Awareness, in: «Nature Neuro-
science>, vol. VI, n. 2, 2004, pp. 189-195.

54 See R. SCHANDRY, M. BESTLER, P. MONTOYA,
On the Relation between Cardiodynamics and
Heartbeat Perception, in: «Psychophysiology>,
vol. XXX, n. 5, 1993, pp. 467-474.

%> See M.C. LIMA, F. FREGNI, Motor Cortex Stimula-
tion for Chronic Pain: Systematic Review and Meta-
analysis of the Literature, in: «Neurology>», vol.
LXX, n. 24, 2008, pp. 2329-2337; R. Melzack, From

the Gate to the Neuromatrix, in: «Pain - Supple-
ments», vol. VI, 1999, pp. 121-126; R. MELZACK,
Pain — An Overview, in: «Acta Anaesthesiologica
Scandinavica», vol. XLIII, n. 9, 1999, pp. 880-884;
R. MELZACK, Pain and the Neuromatrix in the Brain,
in: «Journal of Dental Education», vol. LXV, n. 12,
2001, pp. 1378-1382; R. MELZACK, Evolution of the
Neuromatrix Theory of Pain. The Prithvi Raj Lecture,
cit.; K. WIECH, H. PREISSL, N. BIRBAUMER, Neuroim-
aging of Chronic Pain: Phantom Limb and Musculo-
skeletal Pain, in: «Scandinavian Journal of Rheuma-
tology. Supplement>, n. 113, 2000, pp. 13-18.

¢ See A.D. CRAIG, How do you Feel? Interoception:
The Sense of the Physiological Condition of the
Body, cit.; A.D. CRAIG, Interoception: The Sense of
the Physiological Condition of the Body, cit.

%7 See J.C. BROOKS, T.J. NURMIKKO, W.E. BIMSON,
K.D. SINGH, N. ROBERTS, fMRI of Thermal Pain:
Effects of Stimulus Laterality and Attention, in:
«NeuroImage», vol. XV, n. 2, 2002, pp. 293-301;
S.W. DERBYSHIRE, A.K. JONES, Cerebral Responses
to a Continual Tonic Pain Stimulus Measured Using
Positron Emission Tomography, in: «Pain», vol.
LXXVI, n. 1-2, 1998, pp. 127-135; R.K. HOFBAUER,
P. RAINVILLE, G.H. DUNCAN, M.C. BUSHNELL, Cor-
tical Representation of the Sensory Dimension of
Pain, in: «Journal of Neurophysiology», vol.
LXXXVI, n. 1, 2001, pp. 402-411.

>8 See R.C. KUPERS, .M. GYBELS, A. GJEDDE, Positron
Emission Tomography Study of a Chronic Pain Pa-
tient Successfully Treated with Somatosensory Tha-
lamic Stimulation, in: «Pain>», vol. LXXXVII, n. 3,
2000, pp. 295-302.

% See R. PEYRON, L. GARCIA-LARREA, M.C.L.
GREGOIRE, P. CONVERS, A. RICHARD, F. LAVENNE,
F.G. BARRAL, F. MAUQUIER, D. MICHEL, B. LAU-
RENT, Parietal and Cingulate Processes in Central
Pain. A Combined Positron Emission tomography
(PET) and Functional Magnetic Resonance Imaging
(fMRI) Study of an Unusual Case, in: «Pain», vol.
LXXXIV, n. 1, 2000, pp. 77-87.

€ See J.C. BROOKS, T.J. NURMIKKO, W.E. BIMSON,
K.D. SINGH, N. ROBERTS, fMRI of Thermal Pain:
Effects of Stimulus Laterality and Attention, cit.; P.
PETROVIC, E. KALSO, K.M. PETERSSON, M. INGVAR,
Placebo and Opioid Analgesia — Imaging a Shared
Neuronal Network, in: «Science», vol. CCXCV, n.
5560, 2002, pp. 1737-1740; A. PLOGHAUS, L
TRACEY, ]J.S. GATI, S. CLARE, R.S. MENON, P.M.
MATTHEWS, ].N. RAWLINS, Dissociating Pain from its
Anticipation in the Human Brain, in: «Science>, vol.
CCLXXXIV, n. 5422, 1999, pp. 1979-1981; N.



178

Venturella & Balconi

SAWAMOTO, M. HONDA, T. OKADA, T. HANAKA-
WA, M. KANDA, H. FUKUYAMA, J. KONISHI, H. SHI-
BASAKI, Expectation of Pain Enhances Responses to
Nonpainful Somatosensory Stimulation in the Anteri-
or Cingulate Cortex and Parietal Operculum/Po-
sterior Insula: An Event-related Functional Magnetic
Resonance Imaging Study, in: «Journal of Neurosci-
ence>, vol. XX, n. 19, 2000, pp. 7438-7445.

¢! See P. PETROVIC, E. KALSO, K.M. PETERSSON,
M. INGVAR, Placebo and Opioid Analgesia — Imag-
ing a Shared Neuronal Network, cit.

2 See C. MAIHOFNER, F. SEIFERT, R. DECOL, Acti-
vation of Central Sympathetic Networks During In-
nocuous and Noxious Somatosensory Stimulation, in:
«Neurolmage>, vol. LV, n. 1, 2001, pp. 216-224.

¢ See F.B. POMARES, I. FAILLENOT, F.G. BARRAL,
R. PEYRON, The “Where” and the “When” of the
BOLD Response to Pain in the Insular Cortex. Dis-
cussion on Amplitudes and Latencies, in: «Neu-
rolmage>, vol. LXIV, n. 1, 2013, pp. 466-475.

¢ See A.D. CRAIG, Interoception: The Sense of the
Physiological Condition of the Body, cit.

% See S. DUSCHEK, C.I. MONTORO, G.A. REYES DEL
PASO, Diminished Interoceptive Awareness in Fi-
bromyalgia Syndrome, in: «Behavioural Medi-
cine>», online first 2015, October 2" - doi:
10.1080/08964289.2015.1094442; H. FLOR, M.
FURST, N. BIRBAUMER, Deficient Discrimination of
EMG Levels and Overestimation of Perceived Ten-
sion in Chronic Pain Patients, in: «Applied Psycho-
physiology and Biofeedback», vol. XXIV, n. 1,
1999, pp. 55-66; S. WEISs, M. SACK, P.
HENNINGSEN, O. POLLATOS, On the Interaction of
Self-Regulation, Interoception and Pain Perception,
in: «Psychopathology>, vol. XLVII, n. 6, 2014, pp.
377-382.

% See G.A. MICHAEL, J. NAVETEUR, The Tickly
Homunculus and the Origins of Spontaneous Sensa-
tions Arising on the Hands, in: «Conscious and
Cognition», vol. XX, n. 3, 2011, pp. 603-617;
G.A. MICHAEL, J. NAVETEUR, M.A. Duruy, L.
JACQUOT, My Heart is in My Hands: The Intero-
ceptive Nature of the Spontaneous Sensations Felt
on the Hands, in: «Physiology and Behaviour», n.
143, 2015, pp. 113-120, online first 2015, Febru-
ary 21th - doi: 10.1016/j.physbeh.2015.02.030

¢ See A.D. CRAIG, How do you Feel? Interoception:
The Sense of the Physiological Condition of the
Body, cit.; A.D. CRAIG, Interoception: The Sense of
the Physiological Condition of the Body, cit.

@ See R. SCHANDRY, Heart Beat Perception and
Emotional Experience, in: «Psychophysiology>,

vol. XVIII, n. 4, 1981, pp. 483-488.

® See J. BRENER, C. KLUVITSE, Heartbeat Detec-
tion: Judgments of the Simultaneity of External
Stimuli and Heartbeats, in: «Psychophysiology>,
vol. XXV, n. 5, 1988, pp. 554-561.

7% See H.D. CRITCHLEY, S. WIENS, P. ROTSHTEIN,
A. OHMAN, R.J. DOLAN, Neural Systems Support-
ing Interoceptive Awareness, cit.

71 See A.D. CRAIG, How do you Feel? Interoception:
The Sense of the Physiological Condition of the
Body, cit.; A.D. CRAIG, Interoception: The Sense of
the Physiological Condition of the Body, cit.

7> See M.R. LONGO, E. AZANON, P. HAGGARD, More
than Skin Deep: Body Representation Beyond Primary
Somatosensory Cortex, in: «Neuropsychologia>, vol.
XLVIII, n. 3, 2010, pp. 655-668; G.A. MICHAEL, ]J.
NAVETEUR, The Tickly Homunculus and the Origins
of Spontaneous Sensations Arising on the Hands, cit.

7> See G.R. GILLETT, The Subjective Brain, Identi-
ty, and Neuroethics, in: «American Journal of Bi-
oethics», vol. IX, n. 9, 2009, pp. 5-13.

74 Ivi, p. S.

7> See J.R. SEARLE, The Rediscovery of Mind, MIT
Press, Cambridge (MA) 1992.

7 D. GOLDBERG, Subjectivity, Consciousness, and
Pain: The Importance of Thinking Phenomenolo-
gically, in: «The American Journal of Bioethics»,
vol. IX, n. 9, 2009, pp. 14-33.

77 See H. FIELDS, Setting the Stage for Pain: Allegori-
cal Tales from Neuroscience, in: S. COAKLEY, K.K.
SHELEMAY (eds.), Pain and Its Transformations:
The Interface of Biology and Culture, Harvard Uni-
versity Press, Cambridge (MA) 2007, pp. 36-61.

78 See D. GOLDBERG, Subjectivity, Consciousness,
and Pain: The Importance of Thinking Phenome-
nologically, cit.

7 See C.L. FRY, 4 Descriptive Social Neuroethics is
Needed to Reveal Lived Identities, in: «The Amer-
ican Journal of Bioethics — Neuroscience», vol.
IX, n. 9, 2009, pp. 16-17.

8 See M.A. NATANSON (ed.), Phenomenology and
Social Reality: Essays in Memory of Alfred Schutz,
M. Nijhoff, The Hague 1970.

81 See A. SCHUTZ, T. LUCKMANN, Structures of the
Life World, vol. 1., Northwestern University Press,
Evanston (IL) 1973.

8 M. MERLEAU-PONTY, Phénomenologie de la per-
ception, Gallimard, Paris 1945 (En. trans. Phenom-
enology of Perception, translated by C. SMITH,
Routledge, London 2005, p. 169).

8 Ivi, p. 158.

8 S.K. TOOMBS, Handbook of Phenomenology and



Pain and Consciousness in Humans

179

Medicine, Springer, Dordrecht 2001.

8 H. CAREL, Nursing and Medicine, in: S. LUFT, S.
OVERGAARD (eds.), The Routledge Companion to
Phenomenology, Routledge, London/NewYork 2012,
Pp. 623-632, here p. 624.

% See M. OSBORN, J.A. SMITH, The Personal Expe-
rience of Chronic Benign Lower Back Pain: An In-
terpretative Phenomenological Analysis, in: «Brit-
ish Journal of Health Psychology>, vol. III, n. 1,
1998, pp. 65-83; J.A. SMITH, M. OSBORN, Pain as
an Assault on the Self: An Interpretative Phenome-
nological Analysis of the Psychological Impact of
Chronic Benign Low Back Pain, in: «Psychology
Health>», vol. XXII, n. 5, 2007, pp. 517-534; P.
KOMESAROFF, Experiments in Love and Death:
Medicine, Postmodernism, Microethics and the
Body, Melbourne University Press, Melbourne
2008.

8 See K.J.S. ANAND, C. ROVNAGHI, M. MARLENE

WALDEN, J. CHURCHILL, Consciousness, Behavior,
and Clinical Impact of the Definition of Pain, cit.

8 See E. SCARRY, The Body in Pain: The Making
and Unmaking of the World, Oxford University
Press, Oxford 1985.

% See C.R. CHAPMAN, Y. NAKAMURA, 4 Passion of
the Soul: An Introduction to Pain for Consciousness
Researchers, cit.

0 P.D. MACLEAN, The Triune Brain in Evolution.
Role in Paleocerebral Functions, Plenum, New
York/London 1990, p. 425.

1 See M. BALCONI, A. BORTOLOTT]I, Self-report,
Personality and Autonomic System Modulation in
Response to Empathic Conflictual versus Non Con-
flictual Situation, in: «Cognition and Emotion>,
vol. XXVIIL, n. 1, 2014, pp. 153-162.

%2 See C.R. CHAPMAN, Y. NAKAMURA, A4 Passion of
the Soul: An Introduction to Pain for Consciousness
Researchers, cit.



