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KEYWORDS Abstract Background: Chronic pain remains an unresolved issue in clinical prac-
Interoceptive aware- tice despite the extensive research investigating its behavioural and neural corre-
ness; lates. Evidence demonstrates that chronic pain results in altered representation
Chronic pain; of the body in the brain. Arguably, this impacts on the perception of the self and
Body awareness; its associated processes; namely, interoceptive awareness and body awareness.
Self-perception; However, there is minimal research investigating the links between interoceptive
Mindfulness; awareness, body awareness and chronic pain.

Manual therapy Objectives and method: This case—control study investigated the relationship be-

tween chronic pain and interoceptive awareness; and the links between interocep-
tive awareness and body awareness. A sample of 59 participants comprising of 22
patients with chronic pain and 37 individuals without a history of chronic pain were
assessed using a heartbeat monitoring task (HBMT) and the Body Awareness Ques-
tionnaire (BAQ). The HBMT was used to measure interoceptive awareness; and
the BAQ to measure body awareness. Data from variables regarded as potential
confounders, were also collected.

Results: The findings did not reveal a statistical significant difference in interocep-
tive awareness and body awareness across the groups. Moreover, activities likely to
enhance proprioception or mindfulness based practice did not influence interocep-
tive awareness. Notwithstanding this, a positive trend was identified between body
awareness and mindfulness based activities.

Conclusions: Several limitations of this study suggest scope for further research
investigating putative changes in interoceptive awareness in the presence of
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chronic pain and the effect of osteopathic treatment on the perception of the self.
The role of mindfulness based activities in the management of chronic pain is also

discussed.

© 2014 Elsevier Ltd. All rights reserved.

Implications for practice

e Treatment of chronic pain remains an unre-
solved issue. It is important for osteopaths to
have a thorough understanding of the neural
processes underlying this complex phenome-
non to better inform their practice.

e Chronic pain has been associated with
disruption of the perception of self. Further
research could investigate the putative links
between interoceptive awareness and chronic
pain and the effect of osteopathic treatment
on the perception of self. This could better
inform the use of osteopathic treatment in
the management of chronic pain.

e This study also explores mindfulness-based
practice in association with body awareness.
Mindfulness-based practice is effective in the
management of chronic pain; however, its
effects onto body awareness and interocep-
tive awareness are largely unknown and
further research could increase support for its
use in clinical practice.

Introduction

Chronic pain is a complex and at times debilitating
phenomenon, the management of which repre-
sents, to this day, a challenge in clinical practice.
Consequently chronic pain is the centre of bur-
geoning research which aims at a better under-
standing of this phenomenon in order to achieve
successful management according to the in-
dividual’s context.”? Recent advances in neuro-
science have enabled a clearer understanding of
the behavioural and neural correlates of pain and
how these can affect the individual. Pain is a sen-
sory, cognitive and emotional experience.’ This
experience results from the complex integration
and modulation of nociceptive and non-nociceptive
stimuli within a network of spinal pathways and
central nervous system (CNS) structures.* ’ This
network, known as the ‘pain matrix’, includes,
mainly, the somatosensory cortices (S1, S2), the

insular cortex, the anterior cingulate cortex and
the thalamus.”® '® However other cortical and
subcortical regions such as the hippocampus,
amygdala, basal ganglia and the cerebellum are
typically implicated, depending upon the in-
dividual’s set of circumstances."’ This suggests that
the pain experience may differ in each individual
according to their own processing of pain.’#'°
Research demonstrates that structural and
functional changes are found in this neural
network in association with chronic pain, i.e. pain
persisting beyond the time of tissue healing.
Although causality cannot be clearly established,
the array of chemical, functional and structural
neural changes contributes to changes in the in-
dividual’s behaviour, emotions and perception of
the self.’”"* The perception of the self is regarded
as a superset of self-consciousness that includes
the elements of body schema, body image and
body ownership and body awareness; the latter is
considered as the conscious awareness of all in-
ternal and external stimuli. Recently, there has
been an increasing interest in the understanding of
the neural network underlying the perception of
the self within the context of psychopathologies
and disorders of body awareness, including those
experienced by chronic pain sufferers.’®"® Evi-
dence demonstrates that the representation of the
body in the brain is associated with the result of
the integration of multisensory stimuli across
several CNS structures.'®'® In particular, a
growing body of evidence highlights the role of the
insular cortex, site of integration of interoceptive
stimuli, in the perception of the self.?
Interoception has been defined as the “sense of
the physiological condition of the body”, i.e. the
perception of all internal bodily cues.?’ Intero-
ceptive awareness has been investigated in rela-
tion to psychopathologies such as anxiety and
depression, on the assumption that different
attention to oneself would contribute to different
perception of external stimuli and therefore
different behavioural responses to such stim-
uli.?*?® For example Dunn and colleagues”® found
that interoceptive accuracy is positively linked
with anxiety and that instead symptoms of
depression weaken this link. Similarly Pollatos and
colleagues’® found that in healthy individuals
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symptoms of anxiety are associated with high
interoceptive awareness whereas reduced intero-
ceptive awareness is associated with depression.
However, research exploring the links between
interoceptive awareness and chronic pain remains
scarce.

The insula plays a role in both the ‘pain matrix’
and the neural network underlying the represen-
tation of the body in the brain.”'%?%%7-2% Consid-
ering the CNS changes that are associated with
chronic pain,'®'>2° 73" this crossover would sug-
gest that a disruption in the interoceptive pathway
may contribute to changes in body awareness
experienced in long-term pain. The particular role
of the insula has also been highlighted by Tracey
and Bushnell*? in their review of the most recent
data from neuroimaging studies on pain. Moreover
Craig®® proposes a new view of pain as a homeo-
static emotion. Craig identifies a direct thalamo-
cortical homeostatic afferent pathway that
projects to the posterior insula where it forms a
representation of the interoceptive information
that subserve homeostasis. This cortical image is
re-represented in the middle and anterior insula
where it is associated with motivation, affection
and emotion; providing the “awareness of the
material self as a feeling entity”.?* In this view
pain is processed in the insula as part of the
interoceptive feedback and as such it elicits a
behavioural response. Here, we posited that
chronic pain sufferers would differ in interoceptive
sensitivity from healthy individuals.

There is growing acceptance, amongst both
healthcare practitioners and the patient popula-
tion, of manual therapy as a component of chronic
pain management.***> Therefore, an increasing
body of literature attempting to explain the
mechanisms of action of the ‘hands-on’ approach
of manual therapy has emerged. Some of the
mechanisms that have been proposed involve
direct or indirect stimulation of the dorsal peri-
aqueductal gray in the medulla, resulting in
increased sympathetic activity and hypo-
algesia®®*’; influence on early sensory processing
and somatosensory integration within the CNS
structures involved in these processes®®; reflex
activity of the segmental spinal cord level modu-
lating nociceptive input.>* “*' However, the puta-
tive effects of manual therapy on the perception
of self in individuals affected by long-term pain are
under-researched. Moreover, the links between
interoceptive awareness, body awareness and
chronic pain are largely unknown. To this end, we
explored the links between interoceptive aware-
ness and body awareness in adults with chronic
pain.

Methods
Design

We used a case—control design to compare mea-
surements of interoceptive awareness and body
awareness in chronic pain sufferers and healthy
individuals without a history of chronic pain.

Participants

A sample of 59 individuals was recruited from the
British School of Osteopathy (BSO) patient and
student populations. The cases (n = 22) were
drawn from the BSO outpatient clinic, with pain
symptom duration of 3 months or longer. Partici-
pants in the control group (n = 37) were healthy
individuals, recruited from the student and staff
populations at the BSO and without a history of
chronic pain in the last 5 years. All participants
were over 18 years of age, without a history of
diagnosed cardiovascular, rheumatological or res-
piratory conditions, psychopathologies (e.g.,
depression, anxiety), white coat syndrome or
eating disorders; moreover they did not present to
the clinic with an acute injury. This was done to
minimise participants’ distress and eliminate po-
tential bias.”*?® Verbal and written consent was
obtained from all participants.

Study measures

Heartbeat monitoring task

A heartbeat monitoring task (HBMT) was used to
obtain and compare interoceptive awareness
measures in the case and control groups. This
HBMT is an adaptation of the Mental Tracking
Method,”” a method widely used to measure
interoceptive awareness and with good test—ret-
est reliability.”* In accordance with previous
studies*>* the amount of time intervals for
heartbeat counting differed from the original. The
HBMT consists in one short (15 s) training session
and four time intervals (100 s, 45 s, 35sand 25s) in
which the actual experiment takes place.

The Body Awareness Questionnaire

The Body Awareness Questionnaire (BAQ) was used
to compare body awareness in the case and control
groups. The BAQ was developed with the aim
of creating a quantitative measure for the ability
of an individual’s attentiveness to normal
physiological bodily processes without focussing on
emotional states.”” It has both good internal
consistency (coefficient alpha = 0.82)* and good
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reliability compared to other measurements of
body awareness.“

Demographic data and Body Mass Index

We developed a questionnaire to collect de-
mographic data and confounding variables
considered to influence interoceptive awareness.
Several studies have reported that age, gender and
Body Mass Index (BMI) influence the ability to
accurately perceive one’s heartbeat.?* 26:4347~4°
BMI is a measure of individual’s body weight rela-
tive to their height.’® Height and weight were
obtained using a scale with a measuring rod (Adam
Equipment, MDW-250L, Milton Keynes) and recor-
ded directly on the laptop that was used for this
study. In addition, it is reasoned that interoceptive
awareness is comprised of all the afferent infor-
mation arising within the body, including proprio-
ceptive ones.“®>" There is evidence that physical
activity enhances proprioceptive awareness.”” For
example, Jola and colleagues found that profes-
sional trained dancers (with at least two years of
training) displayed better proprioceptive skills
than non-dancers.’* Therefore we deemed appro-
priate to record each participant’s occupation and
leisure activities as well as the number of years
that those activities had been practised for.
Moreover, activities that involve a mind-body
approach such as meditation may influence inter-
oceptive awareness,® thus we obtained similar
information regarding these types of activities. We
classified as activities deemed to influence the
participant’s proprioceptive awareness, occupa-
tion and leisure activities, involving balance
training and body control skills such as, for
example, dance, swimming and martial arts. Ac-
tivities such as Thai Chi, yoga, meditation, Fel-
denkreis and Alexander Techniques®™ were
classified as involving a mind-body approach. Ac-
tivities likely to influence interoception, e.g. the
practise of manual therapy, were also included.
Manual therapy requires skilled palpation to
enable clinicians to locate anatomical structures
and identify changes in bodily tissues. Proprio-
ception has been considered to be a component of
palpation, thus manual therapy, if seen as practice
of palpation skills, would potentially influence
interoception.®® This information was considered
as possible confounding factor as potentially
influencing interoceptive awareness. Data con-
cerning putative confounding variables were
included in the statistical analysis. One point was
assigned to each year of practice for each activity,
up to ten years and eleven points were assigned
where the number of years of practise was greater
than ten.

Procedure

The study was approved by the BSO Research and
Ethics Committee and all participants gave their
verbal and written informed consent. The setting
for the study was the BSO outpatient osteopathic
clinic. All data collection was conducted in a
consultation room with constant temperature,
light and noise setting. The room was distant from
the street side and the clock was removed to
create a neutral environment and to minimise
disruption to participants’ concentration. The
study was first piloted with a total of six partici-
pants to test the validity and repeatability of the
procedures; data obtained were excluded from the
main study. Participants were drawn from the
outpatient clinic as well as the staff and student
populations. They were recruited by a poster
campaign; the BSO internal email system was also
used to help in the recruitment of participants
within the student and staff populations. Partici-
pants were taken individually to the room by one
of the researchers, and then asked to complete
the BAQ and demographic data questionnaires.
Questionnaires were anonymised by reference
number allocation. Upon completion of the ques-
tionnaires, height and weight measurements were
recorded.

Participants were then briefed on the HBMT and
asked to count their heartbeat silently and without
taking their own pulse for a training session of 15 s.
This was followed by four different time intervals
(100s, 45 s, 35 s and 25 s), which were signalled to
participants by a bleep. The time intervals were
defined by audio cues and randomly presented
using a MatLab programme designed for this pur-
pose; they were alternated with rest periods of
30 s in between. Simultaneously, an ECG machine
(CamNtech Ltd., Cambridge) was used to record
their actual heartbeat.”*?%*?

Data analysis

Interoceptive awareness was calculated from the
results of the HBMT, using an equation proposed in
previous studies that made use of this method:****

%Y (1 — (|recorded heartbeats

— counted heartbeats|) /recorded heartbeat)

Body awareness was calculated as the mean of
the scores of the BAQ.” Descriptive statistics
were computed for demographic data HBMT and
BAQ scores, using SPSS statistics version 20.0.
Using the Mann—Whitney U test we tested the null



26

C. Ribera d’Alcala et al.

hypotheses ‘there is no difference in interoceptive
awareness between chronic pain sufferers and
healthy individuals in this sample’ and ‘there is no
difference in body awareness between chronic
pain sufferers and healthy individuals in this sam-
ple’. The null hypothesis ‘there is no association
between interoceptive awareness and body
awareness’ was tested using the Spearman’s rho
correlation. The impact of age, BMI, occupation,
activities enhancing proprioceptive skills, mind-
fulness based activities, gender and pain on
interoceptive and body awareness was tested
using t-tests and Mann—Whitney U (for between-
group differences) and Spearman’s rho and Pear-
son’s correlations (for associations between vari-
ables). We also assessed for predictors of
interoceptive awareness using a backward step-
wise linear regression model, based on findings
from previous studies****>'; we predicted that
aside from pain, other variables such as age, BMI,
gender, physical activities and activities involving
a mind-body approach would influence interocep-
tive awareness. The significance level for all ana-
lyses was set at p < 0.05.

Results

Demographics and preliminary analyses

A sample of 59 individuals completed the study,
with 22 participants in the chronic pain group
(n = 22; mean age = 48.3; SD = 15.1) and 37 in the
control group (n = 37; mean age = 26.1;
SD = 11.9). Interoceptive awareness was calcu-
lated for all participants with the exception of one
(n = 58) due to technical errors. All the other
variables were measured for all participants
(n = 59). All variables were tested for normality,
based on skewness (-2 < z < 2), kurtosis
(—2 < z < 2), and Shapiro—Wilk (p > 0.05) values.
On the basis of the distribution, t-tests and Man-
n—Whitney U were used to assess the differences
between the two groups. Table 1 shows the indi-
vidual values of the chronic pain and control
groups for all variables in this study.

Interoceptive and body awareness and
chronic pain

We predicted that a difference in interoceptive
awareness, measured by the HBMT, would be
found between the two groups. A Mann—Whitney U
did not reveal a statistically significant difference
in HBMT scores between the chronic pain and the
control group U(56) = 370, Z = —0.30, p = 0.77.

Table 1 Mean scores and standard deviations (SD)
per group.

Chronic Control group

pain group

Mean SD Mean SD

(n =22) (n =37)
HBMT score 0.65 0.27 0.7 0.20
BAQ score 4.34 1.48 4.53 0.72
Age (years) 48.27 15.09 26.05 11.93
BMI (kg/m?) 26.93 4.95 23.89 3.12
Occupation 0 0.00 2.31 3.26

(years)

Activities (years) 25.73 36.48 18.16 13.26

Mindfulness-based 6.27
activities

(years)
Year of study 0 0.00 2.65 1.18

11.76  3.25 5.23

Therefore, the null hypothesis ‘there is no differ-
ence in interoceptive awareness between chronic
pain sufferers and healthy individuals’ could not
be rejected.

Similarly, we predicted that significant
between-group differences in body awareness,
measured using the BAQ, would be found. A Man-
n—Whitney U did not reveal statistically significant
differences in BAQ scores between the chronic
pain and the control group U(57) = 401, Z = —0.09,
p = 0.93. Therefore, the null hypothesis ‘there is
no difference in body awareness between chronic
pain sufferers and healthy individuals’ could not
be rejected.

To explore the putative association between
interoceptive awareness and body awareness we
used a Spearman’s rho correlation test. The anal-
ysis did not reveal a statistically significant asso-
ciation between variables [r(56) = -0.04,
p = 0.38]. In addition, we conducted a within-
group analysis, which did not reveal a significant
association between interoceptive awareness and
body awareness in both chronic pain
[r(19) = —-0.11, p = 0.32], and control group
[r(35) = —0.001, p = 0.50]. Based on these find-
ings, we could not reject the null hypothesis ‘there
is no association between interoceptive awareness
and body awareness’.

Supplementary analyses

Supplementary analyses were conducted to assess
the impact of age, BMI, occupation, activities
enhancing proprioceptive skills, mindfulness based
activities, gender and pain on interoceptive and
body awareness (see Table 2). Statistical
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Table 2 Correlations between variables.* indicates a significant correlation p < 0.05.
Variables N df r Sig. (1-tailed)
Age (years) — Mean BAQ score 59 57 0.15 0.13
Age (years) — Total HBMT score 58 56 0.10 0.23
BMI (kg/m?) — Mean BAQ score 59 57 0.07 0.31
BMI (kg/m?) — Total HBMT score 58 56 —0.07 0.30
Occupation (years) — Mean BAQ score 59 57 0.13 0.17
Occupation (years) — Total HBMT score 58 56 0.05 0.35
Activities (years) — Mean BAQ score 59 57 —0.17 0.10
Activities (years) — Total HBMT score 58 56 0.16 0.11
Mean BAQ score — Total HBMT score 58 56 —-0.04 0.38
Total HBMT score — Mindfulness-based 58 56 —0.23* 0.04
activities (years)
Gender — Mean BAQ score 59 57 0.07 0.31
Gender — Total HBMT Score 58 56 —0.12 0.18
Pain — Mean BAQ score 59 57 0.08 0.26
Pain — Total HBMT score 58 56 0.10 0.22
significant differences between the chronic pain Discussion

and the control group were only found for age
t(57) = 7.91, p < 0.001; BMI U(57) = 231,
Z = —2.76, p = 0.01; and years of occupation
involving activities enhancing proprioception
U(57) = 231, Z = —3.53, p = 0.00. To examine the
links between interoceptive awareness (HBMT
scores), body awareness (BAQ scores) and all other
variables, we used Spearman’s rho and Pearson’s
correlations. A statistical significant association
was found only between interoceptive awareness
and years of mindful activities [r(56) = —0.23,
p = 0.04].

Considering the use of mind-body approach ac-
tivities and therapies to improve a ‘mindful’ non-
judgmental body awareness in the therapeutic
context,” it was hypothesised that perception of
physiological bodily processes would be enhanced
by mindfulness related activities. However, the
practise of activities involving a mind-body
approach was mainly reported by chronic pain
sufferers. The negative correlation was therefore
further investigated removing the outliers and a
positive trend, although not significant, was found
between HBMT score and years of activities with a
focus on the mind-body connection (see Fig. 1).

To investigate the relation between the vari-
ables that were hypothesised to influence intero-
ceptive awareness (age, gender, BMI, chronic pain,
body awareness, proprioception and mindfulness
related activities) a backward stepwise linear
regression was used. This analysis did not identify
any significant predictors for interoceptive
awareness (see Table 3). On the basis of the as-
sumptions for linear regression, residuals were also
tested for normality and they resulted normally
distributed.

The aim of this case—control study was two-fold:
firstly, to investigate the relationship between
chronic pain and interoceptive awareness; and
secondly, to investigate links between interocep-
tive awareness and body awareness. Supplemen-
tary analyses were performed to investigate links
between interoception and putative confounding
variables such as activities involving a mind-body
approach, activities enhancing proprioceptive
skills, age, gender and BMI. To the best of our
knowledge, this is the first study investigating the
role of interoceptive awareness in individuals
affected by chronic pain. We predicted that the
interoceptive aspect of self-perception, as
measured via the HBMT, would differ between
chronic pain sufferers and healthy individuals. We
also predicted that changes in interoceptive
awareness would be positively correlated with
changes in body awareness, as measured by the
BAQ. In addition we posited that other factors
(age, gender, BMI, activities enhancing proprio-
ceptive skills and activities involving a mind-body
approach) would influence interoceptive accuracy.
Based on the results of our analyses we identified a
positive trend between body awareness and
mindfulness related activities; however, we could
not reject the study’s main two null hypotheses.
The main limitations of the study are discussed to
highlight possibilities for further research. More-
over, the observed positive trend is considered
within the context of a developing interest in
mind-body therapies and mindfulness training as
part of chronic pain management.

Clear limitations of the study included a small
sample size, which was further reduced by
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equipment failure with one participant, and diffi-
culties in recruiting homogeneous groups of par-
ticipants. On this point, there is evidence that age
and BMI affect interoceptive awareness,*”"’
therefore differences between cases and controls
could have influenced the results.

The employed methodology also included
certain limitations. Some confusion amongst par-
ticipants could have been caused by not using the
suggested standard instructions for the HBMT.>®
Moreover, despite evidence supporting the HBMT
as a reliable method for measuring interoceptive
awareness,’** neuroimaging methods such as
functional magnetic resonance imaging (fMRI) or
positron emission tomography (PET) utilised in
recent studies in this field’>?"?” may be more
appropriate. Furthermore, we recorded activities
that would potentially influence participants’
proprioception and interoception. However,
despite recording the number of years that each
activity was practiced for, we failed to obtain in-
formation related to the frequency of practise. To
measure body awareness we used the BAQ, which
at the outset of the study, was regarded as one of
the most reliable body awareness question-
naires.” However, new insights into self-
perception suggest that body awareness is the
sum of more complex cognitive, sensorimotor and
emotional processes,’”°”*® and as such, a more
complete measurement is needed. Recently,
Mehling and colleagues®® have developed a ques-
tionnaire for the assessment of self-perception
which encompasses several dimensions of self-
awareness and we suggest its use in future studies.

We consider that particular attention should be
given to the population from where the study

T T
.800000 1.000000

Positive trend between interoceptive awareness and mindfulness based activities.

sample was drawn. All chronic pain sufferers were
drawn from the BSO outpatient clinic; therefore,
they all received osteopathic manipulative treat-
ment (OMT) on a regular basis. It has been
hypothesised that, osteopathy greatly relies on
touch to affect multimodal receptors present in
the skin, fascia and joints, through a series
of manipulative and myofascial techniques, and
thus elicit changes in the function of bodily
tissues.“O41:69762 ‘Wwithin the interplay of multi-
sensory stimuli that together result in an online
representation of the body in the brain, touch is
undoubtedly of great importance.'®%*%* Consid-
ering the role played by tactile stimuli in an in-
dividual’s body schema, it is plausible to argue
that OMT, or manual therapy in general, should be
considered as a confounding factor in any study
into body’s representation. Further investigation is
therefore suggested into the effects of OMT on
body schema controlling for the use of OMT. This
would enable us to assess possible effects of
osteopathic treatment on individuals’ interocep-
tive and body awareness and consequent applica-
tions in clinical practice. For this purpose and to
further reduce sampling bias we also suggest that
further studies should use consecutive sampling of
chronic pain sufferers, including new patients who
would have not previously been exposed to OMT.
In addition, patients suffering from psychopa-
thologies such as anxiety or depression were
excluded from the study to minimise participants’
distress. However, there is robust evidence
demonstrating that the affective and emotional
component of chronic pain are intrinsic factors of
the pain experience.”'*% % To this end the
emotional components of the pain experience
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Table 3 Backward stepwise linear regression model.
Model R Square df F Sig. B Std. Error Beta
1 (Constant) 0.122 55 0.956 0.474 0.265 0.382
Gender —0.033 0.061 —0.083
Age 0.006 0.003 0.414
BMI 0.006 0.009 0.112
Pain 0.172 0.086 0.413
Activities Total —0.001 0.002 —0.096
Mindfulness Total —0.002 0.005 —0.068
Mean BAQ —0.026 0.031 —0.138
2 (Constant) 0.119 55 1.101 0.375 0.283 0.376
Gender —0.034 0.061 —0.085
Age 0.006 0.003 0.428
BMI 0.006 0.009 0.105
Pain 0.176 0.085 0.423
Activities Total —0.001 0.001 —0.13
Mean BAQ —0.031 0.028 —0.165
3 (Constant) 0.113 55 1.277 0.289 0.172 0.316
Age 0.006 0.003 0.414
BMI 0.008 0.008 0.137
Pain 0.186 0.082 0.447
Activities Total —0.001 0.001 —0.097
Mean BAQ —0.031 0.028 -0.167
4 (Constant) 0.107 55 1.531 0.207 0.139 0.309
Age 0.005 0.003 0.359
BMI 0.009 0.008 0.156
Pain 0.178 0.081 0.429
Mean BAQ —0.025 0.025 —0.133
5 (Constant) 0.09 55 1.718 0.175 0.082 0.303
Age 0.005 0.003 0.353
BMI 0.007 0.008 0.131
Pain 0.168 0.08 0.403
6 (Constant) 0.075 55 2.145 0.127 0.296 0.198
Age 0.005 0.003 0.35
Pain 0.149 0.077 0.358

Dependent Variable: Total_score.

cannot be dismissed. Depression and anxiety are
associated with long-term pain, as well as negative
emotions such as fear, frustration and anger.®®®’
Several studies have shown changes in
interoceptive awareness in relation to depression,
anxiety and panic disorders.”* ?*°® Furthermore,
the insula, considered to play a key role in
interoceptive awareness, has been shown to play
a fundamental role in emotional response and
behaviour.'”?®  However in this study the
emotional response part of the individual’s pain
experience was not reported. We therefore sug-
gest that to explore the true implication of inter-
oceptive awareness in chronic pain, research
should be conducted in a population of chronic
pain sufferers that includes a record of the
emotional experience associated with the in-
dividual’s pain processing, as this association

would provide a more thorough analysis of the
potential differences in interoceptive accuracy.
To conclude, we would like to draw attention to
the positive trend identified between activities
involving a mind-body approach and interoceptive
awareness. Osborn and Smith’® found that in the
presence of chronic pain, the parts of the body
that ache are rejected from the ‘self’ and are not
considered as part of one’s body. It has also been
shown that higher acceptance of one’s body in
pain allows for a better quality of life and is
associated with lower negative emotional response
to pain.””’? Mindfulness is a non-judgmental
awareness of the self and the surrounding stim-
uli.>*”3 The link between mindfulness and ‘adap-
tive’ body awareness*® has been considered
beneficial in the management of chronic pain.
Indeed, there is an increasing use of body
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awareness therapies and mindfulness based in-
terventions in the care of chronic pain suf-
ferers.”*’> We therefore argue that further
research should be carried out to investigate the
links between interoceptive awareness and activ-
ities involving a mind-body approach. This would
provide a better understanding of the use of body-
mind therapies and mindfulness practice as com-
ponents of chronic pain management and further
support it.

Conclusion

Further investigation is suggested into the role of
interoceptive awareness and its role in chronic
pain. This would enable clinicians and researchers
to have a better understanding of this complex
phenomenon and potential implications in the
therapeutic approach to chronic pain. Particular
attention should be given to the possible effects of
osteopathic treatment and other forms of manual
therapy on body schema through tactile and pro-
prioceptive stimulation; this could further support
the use of manual therapy in the management of
chronic pain. Moreover further investigation
should be carried into the use of mindfulness
practise in the management of chronic pain as well
as its effects onto body awareness and interocep-
tive awareness.
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