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ABSTRACT

A number of factors have been identified as generally reliable predictors of individual
differences in responses to acute pain (e.g. sex, personality traits and cultural affiliation).
These factors constitute relatively stable, long-term characteristics of an individual.
However, there 1s also significant within-individual variation in response to acute pain,
suggesting that factors other than individual characteristics also influence pain response.
It 1s known that affective-motivational state is a significant component of pain, and it has
been argued also that the process of automatic evaluation effects changes in affective-
motivational state through the activity of limbic structures associated with the detection and
processing of emotionally valenced environmental information. This thesis proposes that

through this mechanism, qualities of the immediate environment can act as modifiers of

pain response.

A series of experiments were conducted to test for the effects of manipulation of social,
contextual and environmental features on responses to a mechanical pain stimulus. The
results show that manipulation of preparatory information and locus of perceived control
within the experimental dyad resulted in significant changes in response to the second of
two pain stimuli of 1dentical intensity. Also, both the sex of the assessor and the presence
of a negatively valenced feature in the test environment were shown to influence pain
response significantly. These results are in line with evidence from research into
automaticity and automatic evaluation, and recent evidence concerning the roles of limbic

areas 1n emotional processing and pain.

The results provide further insight into the nature of acute pain, and suggest that individual
variation 1n pain response may be explained in terms of an integrated biopsychosocial
model, which includes what 1s known of the neural bases underlying the sensory and
aftective-motivational components of pain (the pain matrix), but also acknowledges the
roles of socially acquired, long-term cognitive structures relating to individual traits, and
the influence of automatic evaluation. The results have significant implications for clinical
and research practices as they indicate that qualities of the environment may impact upon
clinical and experimental pain measurement. Moreover, they indicate that individuals can
be ‘primed’ for pain by qualities of their environment and as a result, may suffer
unnecessarily during acutely painful clinical procedures. However, awareness of these

principles may be useful 1n developing methods of reducing suffering in those situations.
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INTRODUCTION

Investigations concerning individual differences in the perception of pain have concentrated

largely on factors differentiating pain response between individuals. Factors such as sex,
ethnicity, cultural affiliation and personality factors have been shown to be determinants
of traits in the perception and reporting of pain. However, individuals respond differently
to pain at different times. The same stimulus applied to the same individual at a different

time often provokes a different response. This thesis investigates factors which influence

within-individual varniation in pain perception.

Work pertinent to the study of pain perception has been done in the area of experimental
social psychology. Research investigating automaticity, particularly the preattentive

evaluation of features in the environment and the subsequent effects on basic emotional-
motivational states (the automatic evaluation effect) may provide an insight into how the
perception of pain can be influenced by factors other than individual characteristics, or the
qualities or 1ntensity of the pain stimulus. There are a number of limbic structures that are
associated with the detection and processing of emotionally salient environmental
information (including information relating to pain). These structures are responsible for
the classification of incoming information and the initiation of approprate (adaptive)
affective-motivational responses to that information. These responses result in either a
positive or negative emotional state, and a greater behavioural propensity to approach or
avoid a given stimulus or situation, consonant with that state. A number of the structures
involved in processing incoming information constitute a significant part of the medial
division of the pain matrix, which is involved in processing nociceptive information, and

is responsible for the emotional-motivational responses to it.

In light of the relationship between emotion, motivation and pain (and the fact that they are
mediated by several of the same limbic structures), individual variation 1n pain perception
over time may be attributable to the automatic evaluation process. It 1s known that attective-
motivational response is a significant component of the pain experience, therefore it seems
likely that emotional-motivational state prior to a painful event will influence the perception

of, and response to a pain stimulus. In practical terms, the perception of pain at any given



time will be (at least partly) dependent upon factors other than characteristics of an
individual or the intensity or qualities of a pain stimulus. It is proposed that the social
context in which a pain stimulus is applied; beliefs concerning the situation, who applies
the stimulus and salient features of the immediate environment which are not related to the
stimulus per se, all will be significant modifiers of pain perception. In short, it is proposed
that social, contextual and environmental factors, through processes of automatic
evaluation, influence the emotional significance of a situation in which a painful procedure

occurs, and thus influence the ultimate pain experience.

The following Chapters begin by examining the phenomenon of pain in order to provide a
working definition for these investigations. Following this, literature on factors influencing
individual differences in pain perception is reviewed, examining similarities in mechanisms
of function, and their relationship to emotional and autonomic responses to painful stimuli.
The neurological bases of emotion, motivation and pain are reviewed, particularly with
respect to the relationship between automatic limbic processes, affective-motivational state
and pain, leading to a review of the literature from experimental social psychology

Investigating automaticity and the automatic evaluation effect; its influence on affective-

motivational state and the implications for the perception of pain.

Defining pain

The paradoxical nature of pain

Pain 1s a complex phenomenon, and one of the first problems encountered in pain research
1s defining the phenomenon under investigation. Most people will have experienced pain
at some point 1n their lives; anything from a stubbed toe to major trauma or 1llness. It 1s
therefore reasonable to assume that everybody will to some degree have an implicit
understanding of the nature of pain and an experiential insight into the qualities of the
experience. However, if one were to select people at random and ask for a definition of pain
(as the author has done), the most frequent responses would probably be a description,
rather than a definition. People tend to define pain either in terms ot its qualities (for

example, sharp, shooting, dull, aching and so-on), or in terms of their emotional response

to it (for example, distressing, annoying or depressing).



Due to the abstract and personal nature of the pain experience, creating an all encompassing
definition of pain 1s problematic, and such definitions usually will be flawed. The
experience of pain does not appear to conform to any laws, rather it tends to follow certain
rules, to which there are often exceptions. A principal confound is that pain is not directly
observable. It 1s a personal experience, entirely unique to the sufferer. In this, 1t shares
qualities in common with hallucinations. The pain a person feels cannot be known to an

observer, only their behavioural responses to it (€.g. groaning, grimacing or antalgic gait).

Even verbal report (heavily relied upon as a method of pain measurement and a means of
providing access to the subjective experience), 1s only a behaviour from which the observer
draws inferences concerning the internal state of the sufferer (e.g. Liebeskind & Paul,
1977). The observer then relates these behaviours to his or her own experience. This has
obvious limitations. For example, consider a person suffering the pain of appendicitis,
being observed by a person who has never suffered appendicitis; the observer can make no
valid inferences concerning the qualitative nature of the sufferers’ pain, and can only make
assumptions concerning the intensity and location of the pain based upon the behaviours
of the sufferer. Furthermore, such assumptions depend upon whether the sufferer is stoic,
or vociferous. The knowledge of pain in another is therefore an assumption on the part of
the observer, though it is not an assumption to be made lightly. In hospitals for instance, the

working philosophy is that a patients’ pain is what the patient says 1t 1s.

Another confounding principle is that often there is no correspondence between degree of
physical trauma, and the subsequent expression of pain. Traditional sensory models of pain,
held in the early and middle parts of the twentieth century, argued a direct correspondence

between the intensity of noxious stimulus and the experience of pain. That 1s, that pain was
purely a sensory experience with an unpleasant quality (e.g Chapman, 1984). However,
those models fail to account for the experience of pain in the absence of any discernable
cause. For example, psychogenic pain, such as that which can be experienced in
hallucinations (e.g. those occurring in schizophrenia), pain experienced during conversion

hysteria (Weisenberg, 1977), or psychologically induced pain (e.g. Bayer, Baer, & Early,
1991).



Nor do they account for differences in pain experience in the presence of physical damage,
e.g., the phenomenon of people undergoing what would by western cultural standards be
considered painful mutilating rituals, with no apparent suffering. An example of this is the
Indian hook-swinging ceremony, which involves a chosen man (the celebrant) having steel
hooks 1nserted under the skin and muscle on each side of his spine and then being
suspended from these hooks by ropes attached to a cart. He 1s then wheeled from village
to village, blessing crops and children. During the ‘ordeal’ the celebrant shows no sign of

suffering, rather he seems to be 1n a state of exultation (Melzack & Wall, 1982).

Chapman (1984) relates the story of a 9 year-old boy he observed 1n hospital, just after the
boy had undergone a nephrectomy.

“As soon as he recovered from the anaesthetic, the boy was transferred to his
room. He was given no drugs for postoperative pain in accordance with his
surgeon's normal practice.

A colleague and I had involved the boy in a transcutaneous electrical stimulation
experiment in which electrodes were attached under the bandage and stimulation
was initiated before the patient regained consciousness. As the youngster lay in
bed with his hands outside the covers, the surgeon and his associates came to
visit. The surgeon told him that he could not drink water for the entire day and

gave other instructions.

Since an experimental intervention was being tried, they repeatedly asked if he
felt any pain in his belly. He said, “No, it doesn't hurt’, to repeated queries, and
everyone was impressed with the apparent success of our intervention.

After the surgeon and his retinue had gone, the boy talked more casually with the
others in the room. When asked whether there was anything he feared, he began
to cry and confessed his terror of the expected operation that would remove his
kidney. His surprised nurse tried to reassure him that the surgery had already
been done, and that there was nothing to worry about. He refused to believe her.
‘But don’t you remember?’ she contended, ‘That's why they put you to sleep this
morning...so they could do the operation’. The little boy looked very threatened.
It's not true!’ he shouted, ‘It's not true!’ When asked why it couldn’t be true, he
asserted confidently, ‘Because I haven't got any bandages'. We asked him to feel
his belly, since his hands were outside of the bedclothes. When he did, an
expression of astonishment came over his face, and he broke into tears,
screaming, ‘It hurts! It hurts!’ Thus, the boy’s ‘analgesia’ occurred because no
one had told him that he had been operated and not because of our stimulation

therapy” (Chapman, 1984, p1256).

10



Under these circumstances, 1t would have been tempting and understandable to assume the
boy had no pain because nothing physical had changed in the few minutes of the
conversation. Clearly, something significant had changed, at least as far as the boy was
concerned. A nephrectomy 1s a fairly major surgical procedure and as stated, the boy was
given no post-operative analgesia. At least as interesting as the boys’ reaction to his

discovery of the bandages, 1s the apparent absence of any suffering prior to that discovery.

It may be concluded that the sutfering associated with a wound (in this case the result of
a surgical procedure), 1s not necessarily a direct result of it. Moreover, that the eventual
suffering of this boy was associated more with a change in his psychological state than his
physical state. But what had changed? It i1s possible that the boy felt surprise or
consternation that the procedure had taken place without his knowing it. But certainly, with

the boys’ discovery of his bandages would have come the knowledge that his fears had been

realized and that he had been cut.

These examples illustrate some of the problems associated with attempts to define pain.
They also demonstrate a dissociation between stimulus and pain experience. In other words,

the ultimate experience of pain is dependant upon more than just the intensity or quality of

the stimulus.

A working definition

Sternbach (1968) defined pain as an abstract concept that refers to: 1) A personal and
private sensation of hurt. 2) A harmful stimulus which signals current or impending tissue

damage. 3) A pattern of responses which operate to protect the organism from damage.

That pain is an abstract concept and a personal and private experience 1s unarguable.
However, exceptions to the second point have been shown above. Moreover, as noted by
the International Association for the Study of Pain (IASP), the stimulus is not pain per se

(IASP, 1994). The third point refers not to the experience of pain but to escape and

avoidance behaviours associated with it. Thus it 1s not so much a definition of pain, as an
evolutionary rationale for its existence. It describes the most basic biological function of

pain; to warn an organism of impending or actual damage and thus allow the organism to

11



avold, or imit the damage and, in the presence of damage, to cause the organism to alter

its behaviour in such a way that promotes healing of the injury (Chapman, 1984).

Although there are exceptions, as a general rule physical trauma results in pain, but as noted
above, there appears to be a lack of correspondence between degree of trauma and the
ultimate experience of pain. As stated by May (1993), to be of any use, any definition of
pain must account for this apparent paradox. It must include not only what is known about
the physiological basis of neuronal transmission and the general rule that physical damage
results 1n pain, but also the apparent lack of correspondence between degree of physical
damage and the severity of the resultant experience. The Gate Control Theory of Pain

(Melzack & Wall, 1965; Wall, 1978) was the first to attempt to accommodate these points.

The Gate Control Theory of Pain proposes a gating mechanism in the dorsal horns
(substantia gelatinosa) of the spinal cord, consisting of inhibitory interneurons. These are
proposed to synapse with large myelinated afferent fibres (A[} fibres), small thinly
myelinated and non-myelinated primary afferent fibres (A0 and C fibres respectively), and
large projection neurons. A0 fibres are thought to mediate sharp, pricking, immediate pain,

whilst C fibres are thought to mediate slow, diffuse, dull or aching pain.

The primary afferent fibres enter the dorsal hom, which consists of layers of cells or
laminae (of which there are six, where laminae II and III form the substantia gelatinosa).
C fibres terminate in laminae I and II. AO fibres terminate in laminae I and V. Ao and A3

fibres terminate 1n laminae III and V. These laminae contain cells which are especially

responsive to activation of A0 and C fibres.

In essence, the Gate Control Theory proposes that volleys from large diameter (A[3) fibres
excite inhibitory interneurons in the substantia gelatinosa, which in turn inhibit the activity
of large projection neurons, thereby ‘closing the gate’ to nociceptive volleys. Activation of
A0 and C fibres are said to inhibit activity of the inhibitory interneurons, thus facilitating

transmission of primary afferent volleys by the central projection transmission neurons, or

‘opening the gate’.

12



Significantly, the Gate Control Theory proposes a mechanism of central control. Melzack
and Wall (1965) note that 1t 1s now firmly established that stimulation of the brain activates

descending afterent fibres which can influence afferent conduction at the earliest synaptic

levels of the somesthetic system. They suggest that is it thus possible that CNS activities

subserving attention, emotion and memories of prior experience, exert control over sensory

(nociceptive) input, and present evidence that these central influences are mediated through
the Gate Control system. More recent research has revealed the existence of powerful active
central control systems (via fibres descending from higher system to lower ones),

implicating the nucleus raphe magnus and periaqueductal grey area (see for example
Liebeskind & Paul, 1977). Liebeskind and Paul suggest that other central systems of pain

modification may exist, intracerebral as well as cerebrospinal.

The Gate Control Theory of Pain goes some way in accounting for the lack of
correspondence between degree of tissue damage and reported pain. Although the Gate
Control Theory is a theory of pain perception, it has important implications for any
definition of pain. Liebeskind and Paul (1977) suggest that all the mechanisms described
above, in combination, are sufficient to account for the experience of pain, but none 1n
isolation. Therefore, the experience of pain is the result of the combined activity of many
peripheral and central nervous system structures. Nociceptive volleys from primary atferent
fibres are evaluated in terms of prior experience, current attentional states and meaning, and

current emotional state.

More recent definitions of pain take into account these different mechanisms and the impact
of psychological state and define pain as an entirely subjective, multidimensional
experience involving sensory-discriminative, cognitive-evaluative and emotional-
motivational components (see for example Chapman, 1984; Weisenberg, 1977). Axons
from primary afferent (A0 and C fibres) project via the spinothalamic tract to the higher
central nervous system (CNS). Ascending nociceptive volleys passing up the spinothalamic
tract terminate project to a number of different CNS areas. Those projecting to the
ventrobasal (lateral) thalamus and somatosensory cortex are involved in the sensory-
discriminative component of pain. Projections to the reticular formation, the intralamina
(medial) thalamus and the limbic system are associated with aversive, cogmtive and

emotional-motivational components of pain.

13



The sensory-discriminatory component refers to the neurophysiological mechanisms which

facilitate detection of noxious stimuli, and allow the sensation to be localized in space, time

and intensity. However, as noted, pain is more complex than an elementary sensory

experience. It also involves the attribution of meaning to the circumstances surrounding the

paintul event through cognitive processes such as memory, belief, expectancy and intention

(Chapman, 1986).

The cognitive-evaluative component refers to the cognitive appraisal and interpretation of
the situation, and the subsequent meaning of the pain to the individual, within their
cognitive framework. For example, consider two middle aged men attending a business
dinner. One has been warned by his doctor that he is at serious risk of heart disease, whilst
the other has been told he is in perfect health. After the dinner, both suffer an attack of
severe indigestion. The man warned by his doctor is aware of his risk of heart disease, and
1n light of that knowledge is likely to interpret the chest pain as a signal of a potentially life-
threatening event. Thus, whilst the cause of pain may be the same for each man, the
significance of the pain will be different, due to differences in pre-existing knowledge

between them.

The emotional-motivational component refers to the emotional response to the sensation
and the situation 1in which 1t occurs, and the resultant motivation towards escape and
avoidance behaviours. Examples such as the one above also are commonly used to describe
the relationship between emotion and pain. Under the circumstances described, the
emotional response of the two men in the example will be very ditterent. The man who
received the warning from his doctor, and who will have formed a more negative cognitive
interpretation of the pain, may become extremely anxious and fearful. This anxiety and tear

will certainly compound the experience and result overall in more severe suffering.

Chapman (1986) provides a similar example.

“In some instances, recurrent bouts of pain may trigger emotional arousal even
though the experience is all too familiar to the patient. This occurs when the
pain may signal an acute life-threatening event. Many heart disease patients
with angina pectoris repeatedly experience high anxiety with each successive
onset of retrosternal pain, because such pain may herald a fatal heart attack.
In this case, the uncertainty about survival associated with the pain generates

anxiety.” (Chapman, 1986, p.164).

14



Whilst examples such as these are generally sound in respect of emotional responses to pain
being influenced by existing knowledge and beliefs, the relationship between emotion and
pain 1s a complex one. Negative affect is strongly associated with pain, but states of arousal
such as fear and anxiety may be both a result of, and a compounding factor in the
experience of pain (Craig, 1978; Robinson & Riley ITI, 1999). Thus there has been much

confusion as to whether emotional processes should be considered as causes or

consequences of pain (Craig, 1978).

The use of dichotomous terms such as “sensory-discriminatory” and “emotional-
motivational” are useful in distinguishing between aspects of the pain experience. However,
Liebeskind and Paul (1977) suggest that other dichotomous terms sometimes used 1n
attempts to specify the origin of pain, such as “physiological’ versus “psychological”, or
“organic” versus “functional” promotes a division between pain patients into those seen as
having ‘real’ pain, and those suffering ‘imagined’ pain. This may result in insufficient or
inappropriate treatment being provided to patients perceived as not having ‘real’ pain and

who are therefore considered to be engaging in attention seeking behaviours.

As stated previously, this kind of judgement is discouraged 1n clinical practice, under the
general philosophy that a patients’ pain is what the patient says it 1s. Nonetheless, 1t must
be tempting, when confronted with a patient complaining of pain that has no discernable
origin and a large affective component, to label the patient a ‘moaner’ or an “attention
seeker’, and unfortunately, this temptation is reinforced by those occasions when 1t 1s
known to be true (there are circulated between accident and emergency departments, lists
of individuals who are known to present regularly showing signs of extreme pain, solely
with the aim of receiving prescriptions for controlled drugs). Liebeskind and Paul suggest

that when considering the source of pain, it is more reasonable to distinguish only between

pains of peripheral, central or unknown origin.
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All the above has been taken into account in the [ASP definition of pain, presented below.

Pain:

An unpleasant sensory and emotional experience associated with actual or potential tissue
damage, or described in terms of such damage.

Note: The 1nability to communicate in no way negates the possibility that an individual is
experiencing pain and 1s in need of appropriate pain relieving treatment.

Notes: Pain 1s always subjective. Each individual learns the application of the word through
experiences related to injury in early life. Biologists recognize that those stimuli which cause
pain are liable to damage tissue. Accordingly, pain is that experience we associate with actual
or potential tissue damage. It is unquestionably a sensation in a part or parts of the body, but
it 1s also always unpleasant and therefore also an emotional experience. Experiences which

resemble pain but are not unpleasant, e.g., pricking, should not be called pain. Unpleasant
abnormal experiences (dysesthesias) may also be pain but are not necessarily so because,
subjectively, they may not have the usual sensory qualities of pain.

Many people report pain in the absence of tissue damage or any likely pathophysiological
cause; usually this happens for psychological reasons. There is usually no way to distinguish
their experience from that due to tissue damage if we take the subjective report. If they regard
their experience as pain and if they report it in the same ways as pain caused by tissue damage,
it should be accepted as pain. This definition avoids tying pain to the stimulus. Activity induced
in the nociceptor and nociceptive pathways by a noxious stimulus 1s not pain, which 1s always
a psychological state, even though we may well appreciate that pain most often has a proximate

physical cause (LASP, 1994)'.

This definition of pain acknowledges the purely subjective nature of the experience, that
it is always a psychological state and also an emotional experience. Also, 1t acknowledges
the fact that whilst pain is usually the result of actual or potential tissue damage, this 1s not
always the case; that activity in nociceptive pathways induced by a noxious stimulus 1s not
in itself pain, but that the reported experience of pain 1n the absence on any
pathophysiological cause, should be considered pain. Thus, for the purposes of this
investigation the working definition of pain shall be that provided by the IASP, whilst

accepting as a given the multi-dimensional nature of the experience.

Implicit within this definition of pain is that because of the lack of direct correspondence
between tissue damage and pain experience due to differences in interpretation, affective
and attentional states, the same person subjected to the same stimulus at different points in
time may suffer entirely different pain experiences. Similarly, different people subjected

to the same pain stimulus may also suffer entirely different pain experiences.

-

| The IASP Pain Terminology list may also be viewed at http://www.iasp-pain.org/terms-p.html
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Indeed, there 1s a significant body of research investigating individual differences in the
perception of experimental pain. Many factors have been shown to influence the experience
of pain, and most of these factors have been shown to do so reliably. Chapter Two reviews
briefly some of the principal factors which are acknowledged as having an influence on the

perception of pain between individuals.
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CHAPTER 2

INDIVIDUAL DIFFERENCES IN THE PERCEPTION OF PAIN

Individual differences in pain perception have long been investigated and have been
approached 1n at least three main ways: from the standpoints of personality variables, sex

differences, and ethnic and cultural determinants. The following sections review some of

the salient literature, highlighting particularly the role of emotional arousal in the mediation

of these factors.

Sex

Although there 1s a general consensus that there are sex differences 1n the perception of
pain, there 1s some debate surrounding the source of these differences. Some differences
seem to depend upon stimulus type, for example some researchers have found that females
rated supra threshold thermal pain stimuli significantly higher (more painful) than males
(e.g. Feine, Bushnell, Miron, & Duncan, 1991; Fillingim, Maixner, Kincaid, & Silva,
1998), whilst others have found no such difference (e.g. Bush, Harkins, Harnngton, &
Price, 1993; Lautenbacher & Rollman, 1993). However, a fairly robust result has been

obtained using pressure (mechanical) pain stimuli (Fillingim & Maixner, 1995; Riley 111,

Robinson, Wise, Myers, & Fillingim, 1998).

In studies using pressure algometry, males generally report higher pressure pain thresholds
(e.g. Brennum, Kjeldsen, Jensen, & Jensen, 1989; Fischer, 1986, 1987; Mersky & Spear,
1964). However, the interpretation of such results requires caution. There may be
physiological sex differences in response to pain stimuli (Feine et al., 1991; Fillingim &
Maixner, 1995), or alternatively, there may be gender related differences in response to
non-related qualities of the stimuli, such as the degree of anxiety evoked by stimulus onset-
time and duration, which reflect an increased capacity for males to modulate pain through

psychological means (Feine et al., 1991; Lautenbacher & Rollman, 1993).
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Fillingim and Maixner (1995) note that pain response between the sexes may vary along
any of the different dimensions of pain; sensory, affective or cognitive. Thus, the qualities

of the stimulus, as well as intensity will have an influence, for example tonic pain (e.g. cold

pressor and 1schemic pain) has a significant unpleasant quality, as well as being intense.

Fillingim and Maixner point out also that a relatively neglected area of research 1s that of
physiological and cortical responses. There are sex associated differences in respect of
other, non-painful stimuli. For example, females exhibit greater facial electromyographic
responses to emotional imagery compared to males, and males and females show different
cardiovascular responses to laboratory stressors (Fillingim & Maixner, 1995). They suggest
that both gender associated developmental differences and phasic fluctuations of gonadal
hormones influence pain perception by modulating the activity of mechanisms associated
with central modulation of pain (anterior, ventromedial and arcuate nucler of the
hypothalamus, medial preoptic area, periaqueductal grey area, amygdala, nucleus raphe
magnus and the locus coeruleus). This is supported by evidence showing that pain
perception in females varies depending on the phase of the ovulatory cycle (Riley 11,
Robinson, Wiseb, & Price, 1999), and through the use of oral contraceptives or with the

presence or absence of dysmeorrhea (Feine et al., 1991).

That being said, sex differences in pain response have also been shown in neonates
(Guinsburg et al., 2000), but by age 8, males and females have been shown to begin to
differentiate between intensity and unpleasantness. Goodenough (1999) reports that
subjected to venipuncture, there was a significant etfect for age (but not sex) on pain
intensity scores (older children reporting less intense pain), and a significant effect for sex

(but not age) on unpleasantness ratings, with females reporting greater unpleasantness.

Whilst Sternberg (1995) generally endorses the model proposed by Fillingim and Maixner,
particularly the aspect proposing that ditferences in pain response between the sexes may
stem from differences at the level of intrinsic pain modulatory systems, Rollman (1995)
expressed some reservation towards the more physiological aspects of the model. He argues
that many of the studies reviewed by Fillingim and Maixner may have confounded anxiety

with pain and that differences in anxiety between the sexes may in fact be responsible for

reported differences 1n pain response INn many cases.
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However, 1n a rebuttal, Fillingim and Maixner (1995) reaffirm their acknowledgement of
psychological factors and moreover that pain responses between males and females may
retlect differences in patterns of emotional arousal (i.e. that pain responses may include

gender differentiated evaluations of the unpleasant quality of the pain, as well as the

intensity).

Indeed, there are autonomic correlates to pain response between sexes. Differences have
been shown 1n a number of different autonomic indexes such as cardiovascular response
(Al Absi, Buchanan, Marrerob, & Lovallo, 1999) and adrenocortical response (Al Absi,

Petersen, & Wittmers, 2002) suggesting that emotional arousal plays a significant role in

the perception of pain between the sexes.

It 1s important to note that the central regions listed by Fillingim and Maixner as important
areas 1n differential pain response form part of the limbic brain and reticular activating
systems which are also associated with emotional arousal and the processing of affect (see
Chapter Three). Moreover, given that emotion (including anxiety) 1s a significant
component of the experience of pain, 1t 1s possible that Fillingim and Maixner and Rollman
are 1n fact arguing the same case from different perspectives (physiological and
psychological respectively), as two people arguing that the grass 1s greener on their side of

the fence, where 1t 1s 1n fact the fence that 1s the artificial construct.

In any event, as emotion is an intrinsic component of the pain experience, any increase 1n
negative emotion would serve only to make the experience more unpleasant, which would

be reflected in subsequent verbal reports through such terms as ‘worse pain’. The role of

emotional arousal, whether viewed from a physiological perspective or apsychological one,

is generally acknowledged as being an important determinant in different pain response
between the sexes (Al Absi et al., 1999; Al Absi et al., 2002; Fillingham & Maixner, 1995;
Fillingim, Edwards, & Powell, 1999; Goodenough et al., 1999; Rollman, 1995).
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The onigin of sex related differences 1n the perception of pain is most likely a combination
of inherent biological differences in central (limbic) structures associated with the
processing of emotion, and developmental differences in gender related traits acquired

through social learning. There 1s evidence to suggest that the acquisition of gender identity
through social learning may also have some influence on the development of central
structures associated with emotional processing through neural plasticity. In any event, it
1s apparent that sex associated differences in the perception of pain stem to a significant

degree from differences 1n patterns of emotional response to qualities of the stimulus other

than simply intensity.

Ethnicity and cultural background

As well as sex associated differences, small but important social and cultural differences
1In pain response have also been shown. Again, social learning and differences in patterns
of emotional arousal have been strongly implicated in ethnic and cultural differences 1n

response to pain.

Bates et al. (1993) investigated 372 individuals, from six ethnic groups, undergoing
treatment for chronic pain at a multi disciplinary pain-pain management centre. The ethnic
groups were Hispanic, Polish, Italian, Irish French Canadian and Old American. Bates et
al. found that the best predictors of reported pain intensity were ethnic group atfiliation and
locus of control. They discovered clear and consistent patterns of behavioural, attitudinal
and emotional responses. Members of the Hispanic group reported their pain more
frequently and more emotionally than members of any other group, and reported higher
degrees of associated anxiety anger and tension. Second highest were members of the
Italian group. Consistently lowest on these response categories were members of the Polish
group. Many members of the Hispanic and Italian groups reported that emotional

expression of pain was an appropriate response to that pain, whilst members of the Polish

and Old American groups indicated that non-expression was the 1deal response.
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Weisenberg (1977) reports a study in which significant differences in trait anxiety between
black, white and Puerto Rican dental patients were found. Attitude differences were also
obtained, revealing differences in willingness to deny, avoid or get rid of the pain. It is a
significant point that both generation and degree of heritage consistency appear to modify
the intluence ot ethnic atfiliation on the pain experience (Bates et al., 1993). Bates and
Rankin-Hill (1994) found later that ethnic identity was a significant predictor of locus of
control style, and suggest that the psycho-social experiences as a member of an ethnic group

1s probably the source of differences in locus of control style.

The examples above implicate strongly the role of social learning in pain response within
cultural groups. It 1s not likely that there 1s any significant neurophysiological differences
between different races, and probably fewer differences of significance between same-sex
members of different races than between different-sex members of the same race. Indeed,
sex differences within cultures may also be partly a function of cultural and behavioural

influences such as cultural expectations concerning appropriate gender-roles and behaviours

(Fillingim & Maixner, 1995; Otto & Dougher, 1985; Riley III et al., 1998).

Bates et al. (1993) proposed a biocultural model to provide an heuristic basis for
conceptualising the relationship between culture and pain. This model assumes no inherent
neurophysiological differences between members of different ethnic groups. Rather, 1t
suggests a mechanism by which social learning and socially acquired patterns ot pain

response “...may influence the neurophysiological processing of nociceptive information,
as well as psychological, behavioural and verbal responses to pain” (Bates et al., 1993,

p109). This is strongly supported by evidence of neural plasticity in central regions

associated with emotion. Data from animal studies have shown that environmental events
have a profound impact on the development of the neural circuitry of emotion. Further,

recent research has shown neurogenesis in areas of the limbic brain, indicating that neural

plasticity continues throughout adulthood (see Davidson, Jackson, & Kalin, 2000).

It is a truism to say that at some stage early in life, the experience of pain must be novel.
At that time, reactions to it are likely to be the most basic and not subject to social mores
or gender-role expectations. However, parents devote a considerable amount of time and

effort in helping their children cope with the inevitable periods of sickness and injury that
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occur. During this time, i1t has been observed that the pain reactions of children changes

from a spontaneous reflexive and global activity, to reactions which indicate sensitivity to

the immediate context and demonstrate anticipation and goal directed action (Craig, 1978;

1986).

The transition between spontaneous patterns of behaviour in response to pain to a sequence
ot behaviours suggesting fear of impending pain, the reaction to the painful event itself and
anger following the event has been recorded as early as 7-8 months (Craig, 1978). In
helping their children through painful events, and particularly through their own reactions
to the responses of their children (e.g. “hush now! Be brave...big boys don'’t cry™), parents

also begin to establish boundaries for what is considered appropriate behaviour for each

gender within the society.

Parents also pass on their own fears and anxieties (or lack thereof) concerning pain.
According to Craig (1986), the influence of social learning becomes most apparent when
children acquire maladaptive or over anxious behaviour patterns within their families. A
good example of this can be seen in phlebotomy out-patients clinics (blood test rooms). It
1s a tairly common sight in blood-rooms that parents bringing in their children for a blood
test, will provide a running commentary to the child “it’s ok, there’s nothing to worry
about, it won 't hurt, it’ll all be over soon”, whilst shielding the child’s eyes from what is
happening around them and thus denying them the opportunity to see for themselves that

other people are accepting venipuncture with little or no signs of pain.

Fairly soon, the child who was sitting placidly in the waiting room five minutes ago, is

reduced to a state of extreme anxiety. This degree of attention and concern from the parent

can only signal that something terrible 1s about to happen. Subsequently, such children will

not sit for venipuncture and the procedure has to be delayed, and the child’s fear and
anxiety builds. Conversely, the children of parents who behave ‘normally’ and allow the
child to explore its surroundings, ask questions and satisfy their curiosity generally tend to

be calmer, accepting venipuncture more or less with equanimity and in some cases even

interest.
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Within any culture, parents, peers and societal ideals play a principal role in determining
the approprniate behavioural responses to pain and painful situations. Combined with
personal experiences of pain, these provide the basis for the attitudes of the individual
towards pain and painful situations. Further, (and in common with research into sex
associated differences) the evidence suggests that social learning is a determinant of
subsequent patterns of affective and autonomic arousal. Weisenberg (1977) notes that
differences between ethnic groups appears to be related to the reaction or tolerance
components of painrather than threshold discrimination, which suggests that social learning
within a culture 1s a more predominant factor in ethnic differences in pain perception than

any biological differences. Underlying attitudes and anxiety reactions appear to be a major

source of ethnic differences.

There 1s also evidence that differences in cultural attitudes influence psychophysical and
autonomic function. For example, psychophysical and autonomic correlates between
Y ankee (the term used by Weisenberg to describe American Protestants of British descent),
Irish, Italian and Jewish ethnic groups and pain response have been shown. Yankees,
described as phlegmatic 1n attitude towards pain, showed the fastest rate of diphasic palmar
skin potentials 1in response to electrical pain stimuli. Irish participants, described in similar
terms to the Yankees as being undemonstrative, but in a repressive rather than phlegmatic
way (1.e. inhibiting their responses and concerns toward the pain), showed a lower palmar
skin resistance. Italian participants, described as being oriented 1n the present and focussing
on the immediacy of pain showed a significant positive correlation between heart-rate and
upper pain threshold. And Jewish participants, described as being future oriented (1.€.
expressing concern regarding future implications of the pain stimulus), showed a sigmificant

negative correlation between upper threshold and heart rate (Sternbach & Tursky, 1965;
Tursky & Sternbach, 1967).

Ethnic origin and cultural affiliation have been shown to be determinants of individual
differences in pain response. However, the origins of these differences do not stem from
any inherent neurophysiological differences between ethnic groups, but from social
learning. Parental and societal values concerning appropriate behaviours in response to pain

influence the development of individual attitudes towards pain and painful situations.

24



Whilst there are inherent biological differences between the sexes, social learning implicit

in the acquisition of gender-role 1s implicated in the development of sex associated

differences 1n patterns of emotional and autonomic arousal in response to pain. In the same

way, and 1n light of recent evidence conceming neural plasticity (e.g. Davidson et al.,
2000), 1t 1s likely that social learning implicit in the acquisition of cultural identity and

societal values results in long-term differences in the way in which nociceptive information

1s processed (as suggested by Bates, (1993)), and in the development of patterns of

emotional and autonomic arousal 1n response to painful events.

The element 1n common with both sex and cultural differences in response to pain and
painful situations is the influence of social learming. Social learning directs the development
of styles of emotional processing peculiar to gender roles within cultural groups and to
different cultural groups. However, individuals within any group may respond differently
to pain and painful situations, as a result of combinations of characteristics peculiar to the
individual. Personality factors have also been shown to influence the way in which

individuals respond to pain.

Personality factors

There is a large body of research investigating personality factors in relation to pain and
coping. Factors, such as introversion/extroversion, neuroticism, Locus of Control (Rotter,
1966), self-efficacy (Bandura, 1977) and the perception of control have been shown to

influence pain response. These latter three are interrelated.

Introversion/Extroversion

Introversion/extroversion and neuroticism have been shown to be associated with
differences in pain response. For example, Lynn and Eysenck (1961) took measure of
extroversion and neuroticism using the Maudsley Personality Inventory (MPI), and
measures of pain tolerance using radiant heat stimulus. They report a strong positive
correlation between extroversion and pain tolerance (» = 0.69), and a moderate, negative

relationship between neuroticism and pain tolerance (r = -0.36).
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Roome and Humphrey (1992) investigated the relationship between analgesic intake and

personality factors in a population of thirty-two chronic back-pain sufferers. In this
Instance, measures of extroversion using the Eysenck Personalty Questionnaire (EPQ) were
accompanied by measure of health locus of control, taken using the Multidimensional

Health Locus of Control scale (MHLC). The results show a positive correlation between

neuroticism and analgesic usage (r=0.41), anegative correlation between extroversion <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>