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Foreword

Healthcare exists to prolong life and to improve health-related quality of
life. Governments, which are servants of the people, provide a healthcare
service for the people. What is it we want this service to achieve? When you
look at what we do, it becomes apparent that most of what we spend our
time and money on is improving health-related quality of life.

The presence of chronic pain is one of the main variables in determin-
ing health-related quality of life. Despite this, we are not so good at
directing our healthcare system to do much about it. Healthcare systems
have developed into structures where the emphasis is on treatment of the
underlying disease with the presumption that this will manage the pre-
senting symptoms. When this approach (the traditional medical model)
does not always work we should ask ourselves why.

A Europe-wide telephone survey in 2004 of a random but representative
sample of citizens in 16 countries found that 19% of the population had
experienced chronic pain for more than 6 months and had suffered it in
the preceding month. The actual average duration of pain was 7 years. The
most common condition was ‘back pain’ (24%) and the commonest cause
attributed by those asked was ‘arthritis’ (35%). One person in five had lost
his or her job due to pain and a similar number had been diagnosed with
depression; 40% felt that their everyday activities had been affected by
pain. There was a considerable variation of prescribing practice for pain
from one country to another. Only 2% volunteered that they had been
referred to a pain-management clinic (www.painineurope.com).

The prevalence of chronic pain in our community is enormous. Many of
those sampled would probably benefit from quite simple medical, educa-
tional and behavioural intervention. Some might well need referral to a
specialist pain management unit and others might prove relatively
intractable. We need to wake up to the reality that our traditional ideas
about patient and pain management are undergoing a revolution. This
revolution has occurred within the pain management specialties but now,
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if we are to tackle pain in our society, we need understanding and com-
mitment from all those involved in treating patients, many of whom will
have unresolved persistent and intrusive pain.

Chronic Pain Management is deliberately aimed at this audience and as
such will be a major contributor to patient welfare far beyond the pain-
management clinic.

Simon Thomson MBBS, FRCA, FIPP
2004



Preface

Pain, and particularly chronic pain, is a debilitating and disabling condi-
tion. Persistent pain can interrupt all aspects of a person’s life and every
nurse will experience people who are suffering chronic pain with varied
degrees of interruption to their lives. Those caring for people in pain need
to be aware of the impact of chronic persistent pain on the lives of suffer-
ers and those close to them in order to have any degree of understanding
and empathy of the situation they are in.

The nature and complexity of pain create a challenge for any nurse com-
ing into contact with a chronic pain sufferer. The nurse needs to recognize
that there are many elements with equal complexities that form an indis-
tinguishable part of the whole pain experience.

In our experience of working with chronic pain sufferers we have
become aware of a gap in the literature pertaining to the nursing manage-
ment of chronic pain patients. One of the inspirations for this book came
from the publication of Recommendations for Nursing Practice in Pain
Management (The Pain Society, 2002), which clearly defines the competen-
cies required in order to underpin clinical practice with evidence-based
approaches.

The aim of this book is to enable the reader to become competent in the
assessment, planning and evaluation of an episode of care, while enabling
the nurse to empower those experiencing chronic pain to understand their
pain and ultimately to take responsibility for their own management.

It will cover many aspects of the chronic pain experience while attempt-
ing to identify the various models associated with the delivery of chronic
pain techniques. It looks at the delivery of care by professionals working in
both the community and hospital setting as well as looking at how those suf-
fering pain can be involved actively in their management. However, it will
only look at chronic pain management with respect to adults.

The editors have sought authors from different backgrounds — from aca-
demia as well as from health-professional arenas — thus striking a balance
between theory and practice. The book has been set out with each chapter

ix
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containing learning objectives. The reader can try to achieve them through
reflective practice.

Chronic Pain Management will be particularly useful for final year nursing
students, qualified hospital and community-based nurses, and any health
professional caring for people in chronic pain.

Reference

The Pain Society (2002) Recommendations for Nursing Practice in Pain
Management. London: The Pain Society.
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Editors’ note

The aim of this book is to enhance the use of the Recommendations for
Nursing Practice in Pain Management developed by the Nursing Focus in
Pain Management working party of the Pain Society (2002).

The Pain Society competencies use core elements of Benner’s (1984)
work in defining a path from novice to expert. Three levels of proficiency
are highlighted: novice, intermediate and higher-level practice. This book
aims to provide the reader with an understanding of the nature of chronic
pain and how it affects the whole construct of the patient and surrounding
environment. We have therefore concentrated on the competencies devel-
oped by the working party of the British Pain Society (formerly the Pain
Society) at the novice and intermediate levels.

Recommendations for nursing practice in pain management are avail-
able from the British Pain Society website: www.britishpainsociety.org.

Nursing competencies in pain management

The competencies addressed in this book are as follows.

Chapters 3, 4,5,7,8,9, 10 and 11

Communicating with patients and clients in ways that empower them to
make informed choices about their health and healthcare and actively to
promote their health and wellbeing

At novice level

Recognizing, having knowledge of and experiencing the role of a patient’s
advocate in communicating accurate information to patients in pain.
Strategies used to empower them.
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At intermediate level

Planning for, and application of, principles used in information giving,
which include assessing the needs of the patient in pain, teaching others to
use these skills and the psychosocial principles inherent in empowerment.
Analysing the effectiveness of such principles and approaches.

Chapters 4, 5, 6, 8 and 9

Assessing individuals holistically, using a range of different assessment
methods and reaching valid, reliable and comprehensive patient and client-
centred conclusions that manage risk and are appropriate to needs,
context and culture

At novice level

Recognizing the importance of, having knowledge of and experiencing
responsibility for the care of a defined group of patients who may be in
pain, using strategies to minimize risk, assessing patients’ needs and rec-
ognizing own limitations as an accountable practitioner. Accessing
available pain specialists for help and advice if they are required.

At intermediate level

Planning for, and applying, risk-management strategies and ensuring that
the ward or team uses valid and reliable methods of pain and risk assess-
ment. Educating the ward or team in assessment procedures and observing
outcomes. Accepting and prioritizing pain-management referrals.

Chapters 6, 8, 9 and 10

Determining therapeutic programmes that are based on evidence, in the
interests of patients and clients, and that involve other practitioners when
this will improve health outcomes.

At novice level

Recognizing the importance of, having knowledge of, and being able to
administer analgesic and therapeutic regimens as prescribed by other
healthcare professionals following safe practice guidelines, supervision and
training. Referring patients to available pain specialist nurses as patients’
needs require.
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At intermediate level

Planning for and applying therapeutic regimens safely, recommending
analgesics from prescription protocols, and prescribing and administering
nurse-led interventions in pain management. Educating the ward staff or
team to manage patients in pain using evidence-based practice.

Chapters 6, 8, 9 and 10

Managing complete programmes of care effectively by working in partner-
ship with others, delegating aspects to optimize health outcomes and
resource use, and providing appropriate support to patients and clients.

At novice level

Recognizing, and having knowledge of and experience in providing sup-
port for the management of complete episodes of pain and care.
Understanding the importance of holism in patient care and in pain man-
agement. Undertaking delegated care safely and in accordance with the
wishes of the patient.

At intermediate level

Planning for and delegating aspects of total patient care to staff following
assessment of patients’ needs and staff abilities. Promoting holism in pain
management and auditing care outcomes.

Chapters 1, 5, 7, 8 and 10

Making sound decisions, which are ethically based in the interests of
patients and clients in the absence of precedents and protocols, in part-
nership with patients, clients and other professionals.

At novice level

Recognizing, and having knowledge and experience of, the basic ethical
principles inherent in pain management and nursing. Understanding pro-
fessional and legal responsibilities of the nurse in the care of patients.
Seeking advice from senior colleagues when ethical problems arise, prece-
dents do not exist and standard protocols do not apply. Supporting the
patients in informed choice or in order to make ethical decisions.
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At intermediate level

Responding to a lack of precedents and protocols by planning for and
applying an ethical approach to assessing, managing and delegating care of
patients in pain. Educating others in using legal and ethical principles.
Supporting and helping the development of protocols and standards to
address ethical issues. Appreciating ethnic diversity in developing strate-
gies for ethical approaches to the management of pain in cultural groups.

References

Benner P (1984) From Novice to Expert. Sydney: Addison-Wesley.
The Pain Society (2002) Recommendations for Nursing Practice in Pain
Management. London: The Pain Society.
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Introduction

It is often very difficult to manage chronic pain. Frequently there is no easy
answer for the professional to give or for the patient to accept.

Chronic pain has different dimensions, which are often very much
interwoven, so it is not always appropriate to use only one model of care.
The medical model often refers to the organic causes of pain and needs to
be involved in developing some of the answers. Patients with chronic dis-
eases often develop chronic pain. However, not all patients suffering
chronic pain can determine when or why the pain started.

This book will attempt to help the reader to understand the chronic pain
experience from the perspective of the patient and the professional. It
starts with an examination of models of care and works through the back-
ground of pain theories before looking at assessment and treatment
strategies. The use of case presentations and learning objectives will chal-
lenge the reader to understand the links between the models and
treatment/management strategies.

The authors acknowledge that it would be an impossible task to cover all
options available for the treatment of chronic pain in this book. We feel
that an understanding of acute pain has an important role to play in chron-
ic pain, especially when acute pain is undertreated, so we have briefly
discussed the link between acute and chronic episodes. We feel that it is
important to explain some of the treatment strategies available to the pro-
fessionals in developing planned episodes of care. Often the best way to
manage a patient is by using multiple treatments. These treatments are not
always developed sequentially — sometimes they overlap. We are also aware
that many NHS trusts are unable to offer all that is available and presented
within this book. Presenting them this way provides an opportunity for
readers to challenge the merits of their practice as it stands now.
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CHAPTER ONE

Models of health and illness

ANNIE SHELDRAKE

Aim

To provide an overview of the models used to understand chronic pain, the
limitations inherent in the earlier models and the complexity needed to be
incorporated in the later ones. To illustrate that the single most important
factor in chronic pain management is that the individual is regarded as a
whole, not a segment of compartmentalized pain.

Objectives

To introduce the reader to a view that individuals with chronic pain
need professionals and service provision that are focused on them as
whole individual people rather than just body parts in pain.

To provide an overview of models and theory construction in order that
the reader can recognize different levels of explanation and how these
impact upon understanding, care and treatment considerations.

To provide the reader with an understanding of why the medical model
is unsatisfactory when applied in isolation during the management of
chronic pain.

To highlight the development of thinking and model formulation with
respect to chronic pain development and maintenance.

To introduce the factors that are understood to contribute to a chronic
pain experience and the models that have been formulated to meet
current understanding.

To provide a brief overview of a pain management programme.

To illustrate the above with three case studies and draw together the
presented points using the experiences of the three patients.
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Chronic pain

It is impossible to imagine what it must be like to feel excruciating, unre-
lenting pain every waking moment of one’s life - to have something so
unavoidable impinge upon every conscious moment so that your very
being becomes the pain and nothing else exists outside of it. Every attempt
to make the pain go away fails, every explanation’s inadequacy becomes
apparent. Still the pain remains and along with it the belief, wish and hope
that something or someone will make it all go away and that life can return
to the way it was.

This is the domain of chronic pain. The overall prevalence of chronic
pain found within the general population in a region of Scotland was
53.8% (Elliott et al., 2002). Shamefully, perhaps, in 2004 there was still no
definitive explanation for its development or maintenance. Perhaps, how-
ever, this just highlights the complex issues and range of factors that seem
to contribute to an experience of chronic pain. In the context of limited
understanding it is easy to imagine why people - chronic pain sufferers and
professionals alike - become frustrated, despondent and helpless.
However, there is an increasing understanding of what chronic pain is not
(curable) and a changing view, as a consequence, of how to realistically
approach chronic pain management without being burdened by the unre-
alistic expectation of a cure.

In this chapter the changing perspective will be explored by examining
the progress and use of conceptual models that have promoted and devel-
oped understanding. First, a brief overview of models and theory
construction will be presented in order to establish recognition of their
importance in directing conceptualization, care and treatment considera-
tions. Secondly consideration will be given to the theory and models that
have traditionally informed explanations of pain, examining the impact
and limitations these have had with respect to understanding chronic pain.

These limitations can be seen to provide the forum from which current
thinking has progressed. The factors that need to be considered in explan-
ation of the development and maintenance of chronic pain will then be
explored together with the way in which they have been encapsulated in
the construction of current models and theory to understand chronic
pain.

In particular, the need to consider chronic pain using a generic biopsy-
chosocial model will be explored together with the way in which this has
been incorporated, not only in the approach to assisting individuals but
also as an essential component of chronic pain-management programmes
(PMPs). Three cases will be presented to highlight the impact of different
levels of explanation and intervention on the management of chronic
pain.
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Levels of explanation

Scientific enquiry is about seeking to understand observable phenomena.
The enquiry embarks on a systematic process of gathering information
that may be formulated to aid understanding and, in the case of clinical
settings, used to improve direct care. Empirical generalization and theory
formation are two levels of explanation at which scientific systematization
occurs. The first relates directly to observable information including char-
acteristics, events or attributes. The second, theory formation, refers to
unobservable possible explanations of why the observable characteristics,
events, attributes may go together. Different theoretical approaches will
formulate different explanations. Theory formation is an important
aspect of understanding as it develops from and generates testable
hypotheses that, in turn, substantiate or repudiate the theoretical
formulation.

A further conceptual level of scientific organization is that of models.
Models are closely related to theories but are more accurate representations
of reality, highlighting those elements of the world under investigation. For
example, an engineer may study the effect of wind on a specific car shape
by creating a model of the car shape. In social sciences a model is usually
created with symbolic components and the relationships between them
specified. Each type of model, both the physical and the symbolic, makes
explicit the known relationships between each element of study.

Why is it important to consider levels of explanation with respect to
understanding chronic pain? A simplistic answer is that chronic pain is still
viewed from a largely monocular, if dichotomous, perceptive. Traditionally
a physical cause needed to be established, with the assumption that this
could be eliminated or anaesthetized. If no physical cause was established
the pain was labelled ‘idiopathic’. It was then attributed to psychological
causes with the implication that pain exists ‘in people’s minds’. By impli-
cation, the pain is then regarded by medical professionals as not real and
the individual is seen as ‘making it up’. Chronic pain, then, was regarded
as either organic or psychological. Almost without exception, those suffer-
ing chronic pain have been on the receiving end of this belief system. Not
only does this end up ensuring that they feel helpless and alone, it does not
bring understanding of chronic pain any closer as these two positions are
clearly inadequate explanations when considered in such a mutually exclu-
sive way.

The less simplistic answer is that chronic pain develops over time and
persists long after a physiological cause is assumed to have ceased. This per-
sistence, in the absence of physiological factors, is curious and has
challenged assumptions that pain is experienced only in the presence of
noxious stimuli. Essentially pain can become benign but intractable.
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The perception of pain therefore does not appear to ‘behave’ in a linear
manner, remaining long after the original injury has receded and healed.
As a consequence the management of chronic pain has challenged both
medical and psychological understanding, remaining a particularly diffi-
cult problem.

The medical model

In medicine the medical model is perhaps the most familiar and promi-
nent example of a symbolic representation of reality. The medical model in
essence reflects an understanding about pathological processes by identi-
fying observable consistent patterns of symptoms, their causes and the
course of these symptoms. This model is primarily a disease model reflect-
ing organic processes and does not include the role of psychological or
social factors. It is a persuasive and powerful model that has, as a result,
generated a fantastical faith in its ability to restore and cure.

Although the medical model is really a very pure linear model it is often
used very generally when describing processes that appear to involve phys-
ical states to be managed by physiological means. In fact Bonica (1990)
suggests that in chronic pain it is the pain that is the disease as it has
become the malevolent force.

On the face of it, pain does appear to reside in the field of medicine,
occurring as it does in the physical body. As a consequence the tools avail-
able to medicine - medication, surgery and physiotherapy - are, where
necessary, applied to the management of the pain. The problem is that
when pain becomes chronic it does not seem to respond at all well to these
tools. In fact in many cases these tools may compound the problem and
create different problems including doctor shopping, excessive pharmaco-
logical intervention, intrusive surgery, and increasing disability and
suffering. It could be argued that this also reflects a poor understanding by
physicians both of the state of being human and of the somewhat distort-
ed use of the medical model. The fact is that the effects of environmental
social events, psychological factors and emotions are all translated, inter-
preted and responded to by neurophysiological systems. These
neurophysiological systems are sophisticated, holistic representations of us
that do not exclude our perceptions and interpretations of our world and
can exert precision conditioning and reconditioning. They are quite capa-
ble of distorting pain perception, increasing disability, and producing
severe and unrelenting nociception. However, the medical model frame-
work tends to be used without due respect to this level of
neurophysiological sophistication and, as applied to chronic pain manage-
ment, largely continues to exclude and ignore the multiple other factors
that are implicated in chronic pain development.
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As stated, pain has traditionally (and still is to a large extent) been con-
sidered from the perspective of a medical model. As the setting for most
management of pain is in a hospital by medical-model-trained staff the
questions for attention are primarily diagnostic and relate to cure. Which
medical practitioner examines the pain will depend largely on which part
of the body the pain occurs in and consideration is generally centred on
the area of the body the pain manifests in. This is reinforced by the fact
that most individuals know exactly where they are feeling the physical pain
and generally have an exact knowledge when they acquired it.

During our pain-management programme, the pain anaesthetist used a
wonderful analogy to help people understand this process. Imagine an ele-
phant. Each specialist doctor has a particular part of the elephant that they
are considering. If the medic is a tail specialist he or she is unlikely to con-
sider the trunk. If the medic is an ear specialist he or she is unlikely to
consider the stomach. And so forth. In fact they might not even recognize
that they are dealing with a whole fully functioning elephant (it is a long
way from one end of an elephant to the other!). This selective view of the
elephant is important as it informs and increases understanding of specif-
ic parts, which are often very complex and specialized. However, the
danger is that by not considering the whole elephant the view may be too
selective and miss other things that are contributing to the problem. For
sake of imagination, it may be that the poor elephant’s trunk is sore
because he is not eating the correct diet (organic/environmental), that he
is bored and is using his trunk to ease his boredom (psychological) and that
his trunk has become the object of another elephant’s attention because it
is also bored (social/environmental).

In response to their specific areas of expertise the experts also have a
bag of specific and highly specialized medical interventions that they can
use to ‘treat’ the part they are experts in. Added to this is the complication
that the elephant really does want to feel well again so he will try anything.
This is a jointly experienced pressure between the specialist and the ele-
phant (psychosocial).

In most medical situations this compartmentalizing is acceptable and
necessary and does not, in fact, create problems. However, in some areas
of medicine, such as rehabilitation, palliative care, oncology and chronic
pain, this view is considered to be too selective and does not provide a
breadth of understanding about the individual to improve functioning. It
could be argued that the aim of all interventions is to achieve functional
restoration and this often necessitates consideration of the individual’s psy-
chological and social world as well as their physical one.

Early explanations of pain reflected this linear compartmentalized view.
These included ‘specificity’ theory proposed by Muller in 1842 and ‘pattern’
theory proposed by Goldscheider in 1894 (for a comprehensive overview see
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Melzack and Wall, 1996). Both perspectives considered pain purely as a phys-
iological sensory response. However, these sensory models of pain were
limited in predicative abilities and unable to explain a number of observable
and interesting phenomena, which present as puzzling if nothing else.

The example of Beecher’s (1956) account of soldiers, wounded at Anzio,
is consistently quoted as highlighting the complex issue of pain itself.
Soldiers returned with penetrating and horrendous injuries, required no
analgesics and reported that they were not in significant pain. This, and
laboratory work, led Beecher (1960) to draw a conclusion that no simple
relationship exists between a stimulus that elicits pain and a response. At
the other extreme is the butcher who, while hanging meat, suspended him-
self by the hook. Terrified he cried out in excessive pain. The hook,
however, had not touched his arm - it had merely pierced his coat (Tuke,
1884). Both of these examples implicate the influence of meaning on the
experience of pain, anticipation of future consequences and memory.

Other observations that theoretical understanding needs to explain
include:

* amputees who are often in extreme and continual pain long after their
wound and limb have been removed;

* pain often spreads from the site of the original injury to unpredicted
and unrelated areas of the body;

* pain can persist even after the connections between the peripheral and
central nervous systems have been surgically severed;

* pain can be reactivated by the gentlest stimuli and occur without the
presence of any apparent stimulus;

* pain can become chronic and intractable.

Psychological explanations

Labelling chronic pain as ‘idiopathic’ led to a whole new area of explana-
tion involving psychological exploration of individual characteristics that
might have been causing the pain. Psychodynamic theorists regarded
intractable pain as an expression of emotional disturbance arising from
unconscious and unresolved conflicts. Conceptualizing chronic pain in this
way led to research that examined the aetiological significance of early fam-
ily relationships, socio-economic status, birth order, marital adjustment,
depression and personality disorders. However, aetiological evidence is
largely unsubstantiated and of questionable significance (Roy, 1985;
Gamsa, 1990). Gamsa (1994) summarizes that, whereas there may be some
individuals whose pain is caused by emotional conflict, a purely psycho-
logical explanation is not satisfactory for most people and again fails to
consider the complexity of the presenting issues.
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Behaviourists such as Fordyce et al. (1968) believed that the development
of pain into a chronic state, and the maintenance of this state, occurs because
pain behaviours such as facial and postural expression, verbalization, med-
ication use and seeking medical explanation become reinforced. Taking the
view that it is only through these behaviours that any of us can know that
someone is in pain they proposed that these behaviours occur for two rea-
sons: first as a ‘respondent’, which is the nociceptive (a nociceptor is a
receptor preferentially sensitive to noxious stimuli) reflex to stimulation; sec-
ond, as an operant, sensitive to pain-reinforcing consequences. Chronic pain,
it is suggested, is the consequence of pain behaviours being reinforced long
after the respondent element of the original injury has ceased. As a conse-
quence a behavioural treatment for chronic pain would be to eliminate
contingent behaviours (Turks and Rudy, 1983; Fordyce, Roberts and
Sternback, 1985) and replace them with ‘well behaviours’. A decrease in pain
behaviour is therefore identified as treatment success.

That pain behaviours can be demonstrated to be under control of envir-
onmental influences does indicate that they may become maladaptive
patterns of behaviour and open to amelioration. However, to regard pain
behaviours as the sole contributor to chronic pain after the noxious stimuli
are no longer present is also a linear perspective about the experience of
pain. More importantly, though, just because people do not skow that they
are in pain does not mean they are not in pain. Often individuals in
chronic pain will go to great lengths to ‘hide’ their suffering from family and
friends, especially when they have been in pain for many years. This in itself
can present as a problem, undermining the intimate levels of a relationship.

Investigation by cognitive theorists on intervening variables such as
expectations, self-statements, beliefs, self-efficacy, attributions, locus of
control and coping styles have established that these factors also contribute
to the experience of pain (Turk and Rudy, 1983; Bandura et al., 1987;
Turner 1991). Cognitive interventions that challenge meanings and
thought patterns have been found to be effective in reducing the experi-
ence of pain and improving quality of life (Herman and Bapiste, 1981;
Nicholas, Wilson and Goyen, 1992). These aspects will be considered
where relevant later in the chapter and relate to a cognitive-behavioural
understanding often incorporated in PMPs.

Biopsychosocial explanation

This is not a precision model but its tenet is central to understanding pres-
ent conceptualizations of chronic pain. This is that there are three areas of
interactive influence that affect an individual:

1. the physiological state of the individual’s body, organs and organic processes;
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2. the individual’s psychological world, including interpretations, thoughts,
feelings, responses (both internal and external) and learning; and

3. the individual’s external social/environmental world. This includes the
family such individuals live with, the family they were brought up by, the
cultural context they live in, and the type and sources of information to
which they respond.

These three areas are assumed to be intimately related and influential on
each other. In using such a model there needs to be consideration and
exploration of how, what, where and why each area contributes to the pre-
senting observable phenomenon.

The evidence for considering chronic pain from the perspective of a
biopsychosocial model is that the pain will not have eased with recovery,
will probably have increased in sensitivity, lowering thresholds and increas-
ing intensity, and will probably be poorly controlled by traditional
methods. Poor control leads to psychological trauma, increasing emotion-
al distress and creating a whole range of secondary debilitating problems.
These include increased levels of anxiety and depression, fear of disability
and societal stigmatization. Anger, frustration, helplessness, hopelessness
and inadequacy are all commonly reported feelings associated with being
in chronic pain. A significant decrease in all activities occurs and life is less
likely to be seen as pleasurable. Increasing isolation and changes in inti-
mate relationships are common. Socio-economic status often changes,
which can cause further distress and suffering.

Case example: AD

To highlight the multiple levels of influence and the journey that an indi-
vidual might take let us consider AD - a 57-year-old man who, in 1993,
lifted a weight that he estimated as being twice as heavy as a 56 Ib bag of
potatoes. After a few days of intense pain he went to his GP who recom-
mended seeing an osteopath. This proved unhelpful as the osteopath
suspected he had a prolapsed disc. Eventually, after a number of weeks of
physiotherapy to gain some mobility, he was admitted for surgery to have
his L4-5 and L5-S1 discs removed. Decompression surgery was necessary
again a few weeks later at L2 - the sacrum. For a few days after each surgi-
cal intervention AD was pain free. However, within days the pain had
returned. AD describes these initial months as the ‘start of a long road of
despair, as I could not accept what had gone wrong’.

AD then embarked on a process of trying to find pain relief. He received
monthly epidurals, midazolam spinal injections and finally, in 1998, a
spinal-cord stimulator was implanted following comprehensive physical
and psychological assessment. At the same time as receiving all these he
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was being prescribed a range of pharmaceutical interventions among
which were amitriptyline, morphine sulphate, carbamazepine and tra-
madol. (See Chapter 6 for discussion on interventions and Chapter 9 for
medication.) At the time of our first meeting he reported taking three non-
steroidal anti-inflammatory drugs (NSAIDs), slow-release morphine, an
antidepressant and an anticonvulsant.

The funny part about it [was] none of it was really giving much pain relief. I
was getting more and more depressed. I think my family felt it more than I
did as I was really not in control. After two years of all this medication I was
a zombie in a lot of pain.

It is helpful here to consider who this man is. AD presents as an extreme-
ly self-reliant man who likes to feel that he is in total control. He can be
cantankerous, single-minded, sceptical and suspicious. He holds fixed
beliefs about things and has a strong sense of duty and traditional role val-
ues. He is determined and courageous as well as fragile and vulnerable. He
requires straight answers to straight questions and does ‘not suffer fools’.
In 1964 he fell 38 feet, suffered a crush fracture and walked 7 miles to the
nearest hospital because he did not want to ‘bother anyone’. He discharged
himself from hospital when they recommended 2 weeks’ traction — because
he was getting married. In essence AD’s life was determined by his per-
ception of being in control and being able to manage anything and
everything. However, the experiences following his injury in 1993 began a
process of challenge and change for AD.

I felt so useless as a man having been so independent all my life and never
asking anyone to do anything for me. I now had to ask for help with just
about everything and that was so degrading. I felt when my wife was carrying
the heavy bags and I nothing, that people were saying, ‘look at that big bloke
letting his little wife carry those bags’. Over a period of time this slowly built
up without me realizing what was going on.

This poignant comment by AD highlights the need for a multifactorial
biopsychosocial model, to help unpack all the influences associated with
the pain and AD’s and others’ responses to it. The suffering individual’s
experience cannot be stressed enough. AD had experienced a physical
injury with a severity that very quickly needed surgical intervention. It may
have removed the cause - the prolapsed discs — but he continued to be in
severe, debilitating pain. This pain drove him to take increasingly large
amounts of medication, including morphine, and endure significant intru-
sive medical interventions. Over time this impacted significantly on his
mood and his ability to live his life independently. Initially AD attributes
much of this to the tablets he was taking. However, psychologically he was
increasingly struggling with many changes and losses. His role as a man
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and all the levels of responsibility he attributed to the role had changed and
he was no longer able to identify himself in society or with his family as a
valuable member. His sense of self-worth was decreasing and as a conse-
quence he was increasingly feeling inadequate and suicidal. At this stage
AD was referred to the pain-management programme for assessment (dis-
cussed later).

The biopsychosocial model provides an important perspective on chron-
ic pain. As Gallager (1999: 825) points out ‘not only does chronic pain not
have an anatomic and neurophysiologic substrate, but also involves the con-
ditioning of the neurophysiologic systems both by the pain itself and by
psychosocial experience’. The effective treatment of chronic pain demands,
then, that individuals are considered from a multidimensional perspective
that includes consideration of their physical, psychological and social states.

One of the important and significant uses of the biopsychosocial model
should be in its application in clinical practice prior to the pain reaching a
chronic state - less than 12 weeks. Failure to consider a prolonged experi-
ence of pain from a multidimensional perspective is likely to lead into a
well-documented process of doctor shopping, high medication use,
decreased psychological control and coping, increasing use of intrusive
interventions, and an inevitable and predictable decline in psychological
and social wellbeing. Gallagher argues that using the biopsychosocial
model enables the clinician to take an analytic approach. This is then used
to elucidate the relevant information, organize it categorically and reach a
workable formulation/hypothesis. This formulation directs coordinated
treatment, ensures early referral to specialist pain-management profession-
als, and identifies priority problem areas and subsequent goal
management. The model therefore provides a systematic and conceptual
means of considering the complexity of chronic pain, its development,
maintenance and points at which intervention may be most effective.

One impact of using a biopsychosocial approach early on is that it acts
as a systematic guide for all clinicians involved. This increases understand-
ing of what is and is not achievable. It helps move the clinician from a
position of trying to cure to one of achieving pain control and preventing
functional deterioration. This increases the opportunity to develop more
realistic goals and limit the indiscriminate use of medication and intrusive
surgical interventions. In neurophysiological terms there is also the oppor-
tunity to prevent any permanent damage/change to finely balanced
neurophysiological systems. Familiarity and adoption of the biopsychoso-
cial model at all levels in healthcare, from primary care through to
secondary care, ensures that the individual is at all times represented holis-
tically in the mind of the clinician.

A second impact of using the model is for individuals and their families,
enabling them to gain an understanding of the potential relationships
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between the contributing factors. The reasons why individuals seek advice,
from whom they seek it, and what they then do with the advice when they
are unwell, are complex and by no means fully understood (for a compre-
hensive and interesting review see Skevington, 1995). However, most people
(Weiner, 1985) actively seek a causal explanation. The question ‘why?’ is felt
by Weiner to occur when an individual is facing a situation of great impor-
tance where loss, stress or unexpected outcomes are involved. The
attributions that they use to explain the causes have been found to link
closely with an individual’s perception of responsibility and control (Rotter,
1966). During a biopsychosocial consultation the clinician is more rapidly
able to establish an understanding of these factors. This can then be used to
assist individuals to consider their causal explanations, attributions and the
degree of personal responsibility they take for managing the pain. The con-
sultation process itself acts as an intervention opportunity as the individual
is encouraged to consider a multidimensional understanding of their pain.
This can begin a process of empowerment to take back control rather than
relinquishing it to the pain, the physician or the medication.

Providing an opportunity to consider their ongoing pain as a complex
interrelationship is an educational process and one that is fundamental.
The biopsychosocial model provides an important conceptual model to
assist in this education process. Education improves understanding, dispels
myths, reduces helpless feelings, enables individuals to learn about them-
selves and their bodies, and provides them with an important rationale for
the treatment interventions they are being encouraged to use such as relax-
ation, exercise and pacing.

The model is an important means to conceptualize an understanding of
the complexity of issues that appear to contribute to the development and
maintenance of pain into a chronic state. It enables a wide range of per-
spectives to be considered and can help to prevent some of the inherent
difficulties associated with a linear model. The biopsychosocial model is an
integrated umbrella model that subsumes a variety of different theories
and models from each of the three areas. These include the gate-control
theory and the cognitive-behavioural model.

The gate-control theory

The biopsychosocial model provides a generic conceptualization of the
areas of influence in chronic pain but it is the gate-control theory that has
drawn together research and phenomenological information and concep-
tualized the physiological structures to account for many of the above
observations.

Conceptualized by Melzack and Wall in 1965, it is the most influential
and current working physiological model of pain. This theory is not
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entirely satisfactory in that aspects of it remain hypothetical and assump-
tions are made about the properties of the nervous system including the
neural pathways and structures involved. However the essential strength
of the model is the identification of top-down processes such as inhibitory
descending pathways and the identification of brain structures related to
learning and avoidance of pain through pain memories. These are under-
stood to have a significant influence in the modulation of pain and relate
to psychological factors.

In summary, the theory proposes that stimulation is detected by fast,
large afferents and slow, small afferents terminating in the substantia
gelatinosa (SG) of the dorsal horn of the spinal column. Impulses from
these afferents are ‘summed’ in the SG. Impulses are then transmitted to
the central transmission cells or T cells, also situated in the dorsal horn of
the spinal cord. Output to the T cells depends on the summing process in
the SG. Activation by a large, fast fibre will excite the suppressor cells, clos-
ing the gate. Small, slow fibres open the gate by inhibiting the suppressor
cells that activate the T cells. The balance between the inhibitory and exci-
tatory impulses is critical to the firing of the T cells. If large, fast fibres are
reduced in number as a consequence of damage then impulses from the
small, slow fibres are excessive, the gate remains open and pain continues.
T cell output transmits information to the local reflex circuits and the brain.

Pain is identified and evaluated by the brain in terms of its physical
properties and past experience. This evaluation activates cognitive, affec-
tive and motivational systems in the frontal cortex. Connections with the
frontal cortex and the structures in the limbic system account for the
strong interplay between emotion and higher order evaluation. The theory
also proposes that escape from and avoidance of pain are learned. Centres
in the intralaminar and medial nuclei of the thalamus match incoming
information with memories of past experiences, enabling learning to take
place and be consolidated (Wall and Melzack, 1983).

The gate-control theory has the potential to incorporate observed pat-
terns of pain and acknowledges the probable role of higher cortical
processes. Melzack’s (1973) view is that pain has three components: sen-
sory—discriminative, motivational-affective and cognitive-evaluative. The
identification of higher-level integration in the experience of pain is impor-
tant as it implicates the role of psychological and social elements as well.

The cognitive-behavioural model

In the early 1960s and 1970s, behavioural management was used to treat
chronic pain (see review Fordyce, 1968, 1973). This is significant as behav-
ioural management is based on learning theory. Learning theory
identified and developed by researchers such as Ivan Pavlov (1849-1936)
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and Edward Thorndike (1874-1949) is extremely important to our under-
standing of both animal and human behaviour. Learning theory postulates
a number of important things about how we learn to behave in the way we
do. Behaviour is anything that we can observe/see both in others and in
ourselves. Moving your hand to scratch your head is a behaviour as is
watching somebody grimace and hold their back as they get up. Behaviours
are happening all the time in every situation where people or animals are.

In brief, learning occurs because there are consequences of behaving in
a particular way. How we behave affects how others behave to us and how
others behave affects how we behave to them.

This is called the ABC of behaviour. It stands for:

* Antecedent - the circumstances or situation prior to the behaviour;

* Behaviour - how we respond to the antecedent/consequence;

* Consequence - the effect that that behaviour has on subsequent behav-
iours that will follow from it.

This is an intricate ongoing process where one behaviour becomes the con-
sequence and antecedent for another and so on ad infinitum.
Behaviours are learned in this process through three primary routes:

* By association or classical conditioning. If we’re hungry we eat; if we are
thirsty we drink. If we burn ourselves on a flame we remove ourselves
from harm.

* Through reinforcement or operant learning. Things or events that we enjoy
and things that we avoid because we don’t enjoy them are called oper-
ants or reinforcers. An operant can be anything that increases the
likelihood of the behaviour being repeated. Operants may be helpful or
unhelpful in terms of chronic pain but they will always lead to an
increase in a particular behaviour. So if people find that the pain is less
if they don’t do anything, they will stop doing things and thereby avoid
the pain (avoidance learning) and increase the probability of not doing
things in the future. In a similar manner if we have a headache we take
pain-relieving medication because we have learned that it leads to a
reduction in the pain. Demonstrated in AD’s observation, however, is
one of the problems associated with such solid learning: pain medica-
tion continues to be taken long after it has stopped working in the way
we have learned.

* We also learn not do things through punishment. Punishment is any aver-
sive stimulus that occurs following an operant behaviour and decreases
the likelihood of that behaviour being produced again.

Through association, reinforcement and punishment, patterns of behav-
iour are learned and unlearned and new ones learned to replace them. Set
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patterns of behaviour develop between people and by people. These pat-
terns may or may not always be helpful for us as individuals but they can be
difficult to change because each behaviour is part of an ABC responding
process.

In the context of pain it is true to say that we know that people are in
pain only if they tell us and/or they behave in a way that leads us, as
observers, to infer that they are in pain. Without pain behaviour we would
not know. There are multitudes of pain behaviours including facial expres-
sion, medication use, verbal tone, posture and inactivity. All of these
behaviours are subject to the same routes of learning and development of
behaviour patterns both by the individual in pain and by the people who
respond to them. The role of avoidance learning, contingent reinforcers,
conditioned aversive stimuli and the lack of well behaviours have all been
identified as significant in the development of chronic pain behaviours, as
has the role of significant others and health professionals who are consid-
ered important in contingency learning associated with pain behaviours.

In a typical behavioural PMP, pain behaviours are identified and then
ignored (Cairns, 1976). One aims to reduce or eliminate medication, a con-
tingent behaviour, and family members are provided with information
about reinforcement and the importance of ignoring pain behaviours.
Activity levels are increased to counteract physical de-conditioning and
goals established for effective reinforcement of well behaviours (Fordyce et
al., 1968; Fordyce 1976).

Authors such as Roberts and Reinhardt (1980) concluded from running
behavioural groups that a significant amount of chronic disability in peo-
ple with chronic pain is due to learned behaviour and that behavioural
programmes prevented and reduced chronic pain and associated disability
through the reduction of reinforcements of pain behaviours.

However, programmes that these authors and others ran were criticized
for neglecting the myriad of other factors that could have been contribut-
ing to improvement, that levels of stoicism were increased rather than the
pain being treated (Schmidt, 1987) and that they failed to meet individual
needs (Merskey, 1985). Although these are valid criticisms, the roles of pain
behaviours and learning are important factors to consider in formulating a
biopsychosocial understanding of a person’s response to pain.

Pure behavioural approaches to pain management are no longer con-
sidered appropriate but attention is always drawn to the role of pain
behaviours when considering factors associated with chronic pain manage-
ment. Put simply, if someone is ‘gaining’ from their pain continuing then
these behaviours need to be considered as a possible contributing element.
This whole question regarding the function of the pain for the individual
is probably highlighted most when litigation issues are pending. As a clini-
cian it is also one of the hardest aspects to approach with some people. It
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needs to be done in a timely manner and when trust and engagement have
been established.

As a personal observation, it appears that people gain from their pain
because they are unable to find more appropriate means of having their
needs met. In one PMP a young mother with a large family and a multitude
of financial worries discovered that she ‘used’ her pain to create space for
herself. It gave her permission to leave her duties and spend time alone.
Work with her focused on finding more appropriate strategies to manage
and cope with the demands placed on her and on identifying specific ‘her
time’. As a consequence her pain became less prominent and problematic.

As a consequence of the limitations associated with behavioural pro-
grammes and evidence of the role of cognitive factors in chronic pain
treatment a more general cognitive-behavioural approach (Skinner et al.,
1990) is used to help formulate a psychological understanding of a person’s
responses to pain.

The cognitive-behavioural model is an important conceptual model
used for considering the impact, development and management of
chronic pain. This model was first proposed by Aaron Beck (1976) as a cog-
nitive therapy model for the treatment of emotional disorders. Beck
approached emotional disorders from the perspective that ‘Man has the
key to understanding and solving his psychological disturbance within the
scope of his own awareness’ (Beck, 1976: 3). This is achieved through cor-
recting misconceptions and problem solving using thought and thinking as
a consciously available source of information. Beck argues that an individ-
ual, through observation and consideration of his or her thoughts, wishes,
feelings and actions, is capable of self-monitoring and self-instruction. By
becoming aware of these thinking patterns - specifically those that are
unhelpful and destructive - individuals can begin to challenge and restate
their position in a more helpful and productive manner.

Cognitive-behavioural treatments have grown in popularity and have
developed from Beck’s original thinking. The model is an integral part of
all mental health services and is increasingly being employed in many areas
of health psychology. In considering chronic pain the premise is that idio-
syncratic attitudes, beliefs, attributions, expectations, memories and
assumptions interact with sensory, behavioural and emotional factors.
Thought patterns, feeling states and coping skills exert an important influ-
ence on nociception, on the level of distress and suffering experienced,
and on individual disability and adjustment.

Individuals are introduced to the concept that there is an intimate inter-
action and influence exerted by five areas of life experience (Greenberger
and Padesky, 1995 - see Figure 1.1). These five areas are thinking, feeling,
behaviour, physical responses and the environment (the biopsychosocial
model):
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Figure 1.1 Model of influencing interactions.

* Thinking. This refers to the aspect of us that arguably makes us human.
Thoughts are constant and continual even if we are not always conscious
of them. They are not observable and they are generally automatic -
they just pop into our heads.

* Feelings. These are a reflection of our emotional world and experiences.
They are also constant and continual. We may not always be consciously
aware of them and they are also unobservable to others. However, we rec-
ognize them in others through behaviour and one-word labels such as
anger, sadness, happiness. Feelings have different intensities and some-
times it is possible to muddle feelings up - for example, by thinking that
we are feeling anger when we are feeling anxious. This may occur because
our physical autonomic response to both these feeling states is very, very
similar. We may also experience several feelings at once.

* Behaviour. This is any response, act or activity. Behaviours are always
observable by others. They are constant and continuous. We are con-
stantly but unconsciously revising behavioural patterns as a consequence
of learning from changing environmental demands. Behaviours can be
difficult to label accurately given that they are also directed by people’s
internal unobservable world of thoughts and feelings.



Models of health and illness 17

* Physical reactions. These are any and all of the body’s responses to both
internal and external stimuli. They include such things as heart rate,
dizziness, shaking, muscle tension, sweating, breathing, ‘butterflies’,
headaches, pain and so forth.

* Environment. This is anything external to individuals both from their
past and in their present. Environmental influences include family, cul-
ture, gender, neighbours, religion and media. It also includes learned
beliefs and expectations that we have about our environment as these
have been formed by the aspects of our environment. In essence we do
not exist in a bubble isolated from the impact of the world around us
and the world around us can have a profound impact on our internal
world (thoughts and feelings) and behaviour.

These five areas are considered to affect the experience of pain both in a
helpful way by decreasing the experience of pain and in an unhelpful way
by increasing the experience of pain depending on the influence of each
area at the time.

For example, individuals may think that their pain will never be less than
itis. This may lead to their feeling increasingly despondent, frustrated, mis-
erable and sorry for themselves. Behaviour is likely to reflect these feelings.
As activity reduces, physical deconditioning occurs, which increases the
likelihood of pain persisting (in evolutionary terms our physical health
ensures our survival). From each of these interconnections the experience
of pain can be increased, decreasing self-worth and increasing unhelpful
thought patterns and behaviour.

If, however, individuals think that, although their pain is bad today, if
they relax and do something pleasant, then in a few minutes or hours it will
be less painful, they can move onto something else. They are more likely to
experience feelings of control rather than helplessness and helpful
thoughts rather than bleak, unhelpful thoughts. Consider for a moment a
thought that you last had about yourself and the impact this had upon how
you felt, what you then did and the impact on your next set of thoughts.

By shifting thinking in this way, and learning how these five areas relate
to and influence each other, individuals are able to begin considering
themselves and their pain in a different light. They can move from being
people in pain to people in pain.

It is the latter position that many people have lost as the pain has in-
vaded every aspect of their life and consciousness. They have often lost
their sense of themselves and the things they need and enjoy as a person
relinquishing these things in a misguided attempt to try to control the pain.
As AD’s comments highlight, this is often an insidious and gradual process
that takes over the person. Assisting people to consider the above interac-
tions is not easy but most people (not all) are able to begin to identify
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changes in their pain experience as they learn how their whole beings
interact and impact upon it. It is also of course a model of living as well and
many people benefit from the opportunity to reflect and think upon the
powerful impact of these influences in all aspects of their lives.

Summary

The amount of research on pain and chronic pain has generally been deter-
mined by individual theoretical positions. This effectively led to singular
treatment approaches such as medication, behavioural programmes and
family therapy.

Adopting a multifactorial approach has increasingly been the challenge
for a modern working conceptualization of chronic pain. Greater under-
standing regarding the potential role of a variety of factors (physical,
behavioural, cognitive and social) in the development and maintenance of
chronic pain indicates this, as have the ongoing limitations with tradition-
al treatments. Clearer scientific understanding and the development of the
gate-control theory, which incorporates understanding of the ascending
and descending central nervous system, has provided a schematic repre-
sentation of how these factors impact upon pain perception.

Pain management

Increasing scientific exploration and explanation, leading to the evolution
of the biopsychosocial model as the best representation of how to
approach the problems associated with chronic pain, suggested a need for
a multidisciplinary approach to the management and treatment of chronic
pain. In 1960, Dr J Bonica, an American anaesthesiologist, recognized that
there was no single specialist who could manage the complexity of diffi-
culties presented by people in chronic pain. The need for a
multidisciplinary approach was therefore identified. This provides the
most appropriate means of using the model and ensures individual pro-
fessional disciplines involvement. The development of PMPs was a next
step in this progress. These are structured programmes currently endorsed
by the Association of Anaesthetists of Great Britain and Northern Ireland
and the Pain Society.

General aims of pain-management programmes

The aim of PMPs as stated by the Pain Society (1997) ‘is to reduce the dis-
ability and distress caused by chronic pain by teaching sufferers physical,
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psychological and practical techniques to improve their quality of life. It
differs from other treatment provided in pain clinics in that pain relief is
not the primary goal’.

Hendler (1981) regards the aim of PMPs as a process of rehabilitation
that fosters self-reliance. The aims adopted by PMPs are not about deliver-
ing a pain-free existence or a cure. In adopting this particular position
sufferers and professionals are removed from these constricting and unre-
alistic expectations (Eccelston, Williams and Stainton, 1997).

Structure and content

Pain-management programmes assume a number of things that inform the
structure and content:

* that pain is not consistent over time;

* that the experience of pain is complicated;

* that pain is multifaceted;

* that not enough is known about pain to ‘promise’ no pain; and

* that people can be helped to gain a greater degree of control over the
pain experience through education and taught techniques.

Pain-management programmes treat groups of individuals as inpatients or
as outpatients. Gentry and Owen (1986) identity seven clinical reasons for
group work with chronic pain sufferers. These include, for clients, the com-
mon problems they face, economical use of time, amelioration of social
isolation factors, credible feedback, alternative perspectives, a new refer-
ence group and for the therapist the reduced chance of dependency.

The structure and content of PMPs fit broadly into the categories of
education, group discussion and skills training. Of interest is a comment by
Weir, Woodside and Crook (1988) on PMPs. They suggest that ‘difficulties
in understanding, describing and teaching the treatment process [of the
PMP are] that several different conceptual models are implicitly used in the
clinical formulation and subsequent therapeutic approaches but rarely
identified as such’ (Weir et al., 1988: 109).

As stated above, the two models generally associated with directing the
content of PMPs are the cognitive-behavioural model and the gate-control
theory. Pain-management programmes typically introduce the gate-control
theory as this provides an opportunity for clinicians to introduce the role
of higher descending cortical influences and to challenge beliefs about
pain as more than an organic response. Turk and Rudy (1983) refer to this
as ‘re-conceptualizing the problem’. It also provides an opportunity for
individuals to recognize that they can close pain gates and, by doing so,
decrease the pain threshold.
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Beliefs about pain and its causes are regarded as an important challenge
for PMPs. Edwards et al. (1992) compared the beliefs of people in pain and
people not in pain. Individuals not in pain believed that psychological fac-
tors such as thought patterns, coping and anxiety could all influence pain.
Individuals in pain regarded their pain as organic and tended to deny psy-
chological influences. Jensen, Karoly and Huger (1987) identified five
beliefs held by chronic pain sufferers:

. that a doctor will get rid of the pain;

. that they are not in control of the pain;

. that others are responsible for helping when a person is in pain;

. that pain is permanent and leads to disability and an inability to work;
. that medication is the most useful.
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These beliefs tend to highlight the reason why PMPs aim to develop self-
reliance and a sense of greater personal control.

Skills training

Increasing perceived control is central to the task of PMPs and therefore
skills training through practice and education is at the heart of the pro-
grammes. A number of different skills are incorporated including
relaxation, increasing exercise and activity levels, pacing, challenging pain
behaviours and unhelpful thinking patterns, and developing strategies for
coping.

Relaxation

A significant emphasis in PMPs is on teaching skills such as decreasing
levels of muscle tension and lowering autonomic arousal. This increases an
individual’s awareness of their physical responses to the pain and other
influences. Tension and relaxation are mutually exclusive states and there-
fore cannot occur at the same time. However, studies that have assessed
whether there is a link between pain and physical changes such as muscle
tension, vascular changes and autonomic arousal are extensive but gener-
ally inconclusive. Flor and Turk (1989) reviewed 47 studies that considered
the relationship between these physiological responses and pain in people
with tension headaches, lower back pain and temporomandibular pain.
They found no evidence of an elevated or different physiology. They did,
however, identify that stressful events are linked to physiological changes.
This is significant because pain is generally regarded as a stressor.

A number of studies investigated the benefits of relaxation or biofeed-
back based on the rationale that pain is a stressor. Evidence collected
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indicates that biofeedback and relaxation can alleviate pain (Haynes et al.,
1975; Blanchard et al., 1978; Keefe et al., 1981; Linton, 1984). Cox,
Freundlich and Meyer (1975) compared biofeedback, relaxation and med-
ication placebo in 27 individuals with chronic tension headaches.
Relaxation and biofeedback were equally as effective, but were superior to
medicine placebo post-assessment and at 4-month follow-up. Linton and
Gotestarn (1984) demonstrated that relaxation was just as effective as
behavioural programmes. However, there may be differential effects with
behavioural programmes - for example, reducing medication use and
increasing activity.

A review by Turner and Chapman (1982) concluded that although these
methods are used in PMPs there is little direct evidence to support the
assumptions on which they are practised, namely that they reduce muscle
tension and lower arousal. Furthermore the reasons why these treatments
are effective are poorly understood but it may be that they provide an extra
resource and/or increase an individual’s perception of control and coping.

Exercise and activity

Lack of exercise and poor fitness have been associated with above-normal
levels of negative emotions, anxiety, confusion, anger, tension and depres-
sion (Sheehan, 1994) and exercise is regarded as a significant contributor
to health and wellbeing. Exercise and improving fitness play a central role
in PMPs. Physical deconditioning leads to poor muscle strength, flexibility,
endurance and low mood. Individuals generally believe that they will do
even more damage if they exercise. They may feel frightened when they
start exercising after a period of inactivity because they hurt. However, this
is a normal physical response. It highlights the interaction of thoughts, feel-
ings, behaviour and physical response in decreasing activity.

Pacing

Individuals in pain tend to be active when their pain feels less. During these
periods of activity the tendency is to do as much as they can and to excess.
This often causes several days of severe discomfort. It develops into an
unhelpful pattern, which eventually reduces activity levels to virtually
nothing.

Pacing is a technique that involves doing less more often and planning
equal levels of activity each day. The associated loss of physical fitness as
exercise decreases, excessive discomfort following periods of activity, avoid-
ance behaviours and an increase in unhelpful thinking and emotions
support the inclusion of exercise in PMPs (see Chapter 8).
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Stress and coping

Banks and Kerns (1996) identified pain as a particularly potent and unique
stressor. They conclude that pain is nearly always aversive and has the abil-
ity to pervade consciousness in a manner that is all too often inescapable.
This is partly supported by 35% of volunteers who identified their lower
back pain as the most stressful aspect in their lives. However, it is not clear
how many other stresses individuals had in their life generally.

Pain is also stressful in that cognitive appraisal of it may determine that
the pain is dangerous. In acute pain this is often the case and it is a timely
warning to stop. However, attributing chronic pain to danger arouses anx-
iety, particularly when the pain persists after self-medication and medical
interventions have been tried. Anxiety becomes a fear of lasting pain, that
the pain will be progressive and associated with disability, and that the pain
signals an underlying disease. Constant and inescapable anxiety leads to
high levels of stress as individuals find themselves in a position that they
are unable to influence.

The symptoms of this associated anxiety can include somatic, cognitive,
intense feelings and escape avoidance behaviours (Lethern et al., 1983;
Fernandez and Turk, 1992; LaRocca, 1992; McCraken, Zayfert and Gross,
1992). Sequelae of chronic pain, such as loss of job, relationship difficulties
and disability, are also significant stressors. These and the associated fears
contribute to the stress of pain so that individuals may often be at their
limit in terms of implementing cognitive and behavioural coping strategies
and tolerating the emotionality of pain (Banks and Kerns, 1996).

Cognitive models such as stress inoculation training (Meichenbaum,
1977) have had an important influence on current PMPs, specifically
because the training emphasizes the importance of strategies to defend
against stressful situations and teaches specific coping strategies. Assisting
individuals to consider the stressors in their lives and strategies to reduce
them is an important aspect of pain management.

Cognitive errors

A number of cognitive errors in thinking have been associated with
chronic pain (Melzack and Wall, 1982, 1996). These include dichotomous
black-and-white reasoning, catastrophization, selective abstraction, person-
alization, overgeneralization and arbitrary reference (see Beck, 1976, for
descriptions). Cognitive errors are thought to represent a maladaptive cog-
nitive interpretation of pain (Turk and Rudy, 1988). This exacerbates,
attenuates, maintains and distorts the experience of pain and suffering
(Turk, 1994). These errors are linked to depression (Jensen et al., 1987;
Philips, 1989; Smith, Peck and Ward, 1990; Sullivan and D’Eton, 1990;



Models of health and illness 23

Slater et al., 1991), severity (Flor and Turk, 1988) and disability (Flor and
Turk, 1988; Smith et al., 1988). The cognitive errors that people make are
explored in PMPs as part of an understanding of the role of unhelpful
thinking. Individuals are encouraged to identify and challenge them.

Strategies to improve coping

Current PMPs emphasize coping rather than cure. Coping is regarded as
the effort the individual makes to manage and minimize negative experi-
ences. PMPs help this process of managing and minimizing negative
experience by teaching strategies.

Strategies typically included in cognitive-behavioural PMPs are divided
into those that modify pain-related cognitions and those aimed at modify-
ing cognitive responses to stress (Meichenbaum, 1977; Turk and Genest,
1979). Strategies taught might include a number of the following (Tan,
1982):

* Imaginative inattention. Individuals are taught how to relax and imagine
themselves in an environment that is safe, pleasant and incompatible
with the pain - such as lying on a beach.

* Imaginative transformation of pain. Sensations associated with the pain
are given different labels such as tingling, tightness, numbness and cold.

* Imaginative transformation of context. Pain is acknowledged but the con-
text in which it occurs is changed. An example might be carrying a heavy
child out of danger. Bravery rather than fear becomes an associated
emotion.

* Attention diversion. Attention is directed to other things such as counting
backwards, or using environmental cues such as counting ceiling tiles.

* Somatization. Attention is turned onto the pain but in a detached man-
ner, focusing on bodily changes and sensations.

Tan (1982) analysed 27 studies that had taught a variety of cognitive
strategies. Fifteen indicated that these strategies were superior to those
generated by the individual themselves. The other 12 studies failed to
demonstrate significant differences, suggesting that they may not all be
helpful to all individuals. Chaves and Barber (1974) identified a number of
individuals in their study who would have preferred to use their own strate-
gies. This may reflect individuals’ different beliefs and attributional style
(Buchanan and Seligman, 1995) and, accordingly, require different strate-
gies (Williams and Keefe, 1991) and imaginative flexibility when helping
people to consider alternatives.
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Control

Coping strategies are regarded as playing a significant role in changing
beliefs that individuals hold about the degree of control they have and as a
consequence help to improve their self-efficacy. Both control and self-effi-
cacy have been found to be important aspects in pain perception.

The concept of locus of control (Rotter, 1966) refers to the beliefs that
individuals have about whether outcomes are under their control (inter-
nal locus of control) or controlled by things other than themselves
(external locus of control). Beliefs about control have been found to exert
significant influence on behaviours, thoughts and feelings. Harakapaa et
al. (1991) found that, of 476 individuals with chronic lower back pain,
those who had an internal locus of control and used exercise regimens
were less disabled on the completion of either inpatient or outpatient
PMPs. Skevington (1983) identified that people with chronic back pain
were more likely to be depressed and distressed by their pain if they
believed events happened because of chance. A study by Turk, Rudy and
Kerns (1988) investigated the relationship between perceived locus of con-
trol and perceived interference of pain and depression. Both external
locus of control and high perceived interference increased the likelihood
of depression and influenced the relationship between pain severity and
depression. Sullivan and D’Eton (1990) found that the more individuals
believed in personal control the less likely they were to regard the pain as
interfering with their lives.

However, it is not clear whether PMPs increase a measure of internal
control and hence change pain or whether a reduction in pain enables
internal control to be regained.

Self-efficacy

Self-efficacy theory (Bandura, 1977) maintains that change, whether behav-
ioural or cognitive, relates to people’s beliefs about their ability to gain
mastery. This concept is important for PMPs, as a degree of mastery over
the pain is a primary objective. An increase in self-efficacy is considered to
occur through the processes of improving coping strategies, understand-
ing and implementing changes in the interactions of thoughts, feelings,
behaviour, physical reactions and environment.

A study by Bandura et al. (1987) assessed perceived self-efficacy and pain
control in a laboratory experiment. It demonstrated that cognitive strategy
training increased perceived self-efficacy and the ability of the individual to
endure and alleviate pain.

Increasing self-efficacy in PMPs has not been satisfactorily demon-
strated, although Schiaffino, Revenson and Gibofsky (1991) showed that
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strong self-efficacy beliefs were associated with greater problem
solving, coping and less disability a year later.

Family dynamics

Increasingly PMPs involve family members at some stage. The foundations
of this are partly related to the influence of behavioural therapy and partly
due to the increasing understanding of the function of family dynamics on
the pain experience. Roy (1986: 113) states that even a ‘well-functioning fam-
ily, can, in a very short space of time, become almost totally dysfunctional
when one of its members assumes the role of a chronic pain patient’.
Research evidence indicates the significant role that families can have on per-
petuating and prolonging the pain experience (Block, Kremer and Gaylor,
1980; Roy 1982). Changes in roles, interpersonal relationships, financial bur-
dens, emotional support, sexual gratification, and disability and family
activities are also identified as reasons to involve family members.

Summary

The above highlights the variety of different elements that contribute to a
PMP. The elements range from increasing physical activity to evaluating
and considering the interaction of thoughts, feelings, behaviour, physical
responses and the environment. Each element has found its place in the
PMP process through, paradoxically, both poor and improved under-
standing.

Relationships

A failure to provide and understand why a pain-free existence for all indi-
viduals is not currently possible has challenged both conceptualization and
treatment of pain. While cure remains elusive a difference can be made in
the lives of chronic pain sufferers by taking a holistic and respectful view of
them and their situation.

Through working with individuals in chronic pain the author’s experi-
ence is that PMPs can be in danger of becoming the ubiquitous ‘pill’ for
those individuals who cannot be managed by medication and have become
challenging to the medical profession. They appear to be used as the last
staging post rather than a crucial early holistic response. Most significantly,
the biopsychosocial approach is rarely adopted and used outside of these
programmes, even within pain clinics, which often makes it extremely diffi-
cult to break cycles of dysfunction even when someone has attended a PMP.
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The doctor and ‘patient’ have a relationship that is a social process large-
ly defined by the role expectations each occupies. At a simplistic level this
is to cure (the doctor) and be cured (the patient). However, there are only
a certain number of available options with which to attempt this expected
cure (think elephant and specialist). During acute stages of pain the
expectation on both sides is likely to be relatively realistic and in most cases pain
is permanently and effectively alleviated. However, as pain becomes chronic,
the doctor’s and the patient’s expectations are challenged increasingly.

Eventually chronic pain sufferers begin to realize that the doctor is not tak-
ing their pain away. As a consequence they appear either to become
disillusioned with the medical profession or to continue to ‘collect’ both doc-
tors and medication. In both cases it is probable that the role expectations
held about doctors are challenged and the limitations of their profession dis-
covered. Taylor (1979) describes two different behavioural/emotional
repertoires of the patient who has had many hospital admissions and proce-
dures. There is the angry, demanding, critical and suspicious individual who
becomes known as the ‘bad patient’. In comparison there is the passive, inan-
imate and highly compliant individual who is regarded as a ‘good patient’. It
is possible that, as patients’ role expectations change regarding the doctor’s
ability to cure their pain, they also begin to adopt one of these two positions
with all the associated unhelpful and helpful consequences.

Equally, in this social process the doctor is likely to be confronted by his
or her own fallibility and limitations as patients appear time and time again
with little change in their presentation. It is the experience of the author
that both the ‘good’ and the ‘bad’ patients present a challenge for the doc-
tor. Part of this challenge is managing the internal dissonance that is
generated by not being able to fulfil a fundamental role expectation, which
is to be able to cure and ‘make better’. As a consequence doctors appear to
use every available intervention, both pharmaceutical and surgical, at their
disposal in order to:

* ‘dispose’ of the patient who inadvertently creates the emotional dis-
comfort;
* maintain the expectation that they can cure.

The reality, however, is that there are only so many options available to doc-
tors if they retain a medical model as the single point of reference with
respect to pain. The typical chronic pain sufferer eventually exhausts these.
The development of PMPs has increased the options available and has pro-
vided an opportunity to break the cycle for both the doctor and the patient
by acknowledging that to cure and to be cured is not possible. However, the
lead up to attending a PMP is often a long and drawn-out process where
neither side appears able to accept and acknowledge that a ‘cure’ is not the
solution.
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The view of the PMP as the ubiquitous pill and last resort is in some ways
unfortunate, destroying many things such as trust and belief in healthcare.
However, it is the author’s opinion that, unless things change dramatically
in the social process between doctor and ‘patient’ and a biopsychosocial
approach is adopted from the outset, it is unlikely that ‘patients’ would be
able to let go of a belief that they can be pain free sooner.

The search for a pain-free existence and a label that makes sense of the
pain are important to people. Uncertainty is an uncomfortable position to
occupy - especially when people have no idea how long something is going
to last and the outcome is ambiguous. This is likely to be an experience
shared by both the clinician and the sufferer. Viney (1983) identified six
significant emotions associated with severe illness where anxiety, anger and
denial were common themes. Also noted was that uncertainty and not
knowing increased people’s general levels of vulnerability and helplessness.
Skevington (1995) suggests that the ambiguous meaning of a person’s ill-
ness is constantly being negotiated in a dynamic process where meaning is
constructed even in the absence of not knowing.

In many respects the social process between the doctor and patient role
expectations becomes a grieving process in which individuals begin to
acknowledge and accept their losses so that they can move forward from
the position of ‘a person in chronic pain’ to being a ‘person with chronic
pain’. This is a necessary and emotionally painful journey (nearly always, in
the author’s view, reflected in the person’s physical pain experience)
towards an acceptance that they may always be in chronic pain and that
they need to find alternative ways of coping and opening new avenues in
their lives.

Summary

The consequences of chronic pain are far reaching and affect all relation-
ships that chronic pain sufferers have and the relationship that others have
with them. The impact of meeting someone who is in excruciating, unre-
lenting pain and whose suffering is so apparent can leave everyone feeling
helpless and stuck.

Individual stories

AD

AD’s experience during the PMP was certainly very challenging. Following
the assessment it was left to him to consider whether to join the group and
it took a number of weeks for him to reach the decision to do so. As he
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turned the corner he established some good life-changing goals, paced
himself, and considered his thinking patterns. He also shifted from being
in a constant rage with the world to a more relaxed and comfortable posi-
tion where he could take his time and let go of some of his need to always
be in control. He is still in pain, he takes no medication and is doing more
now than he has done in 7 years.

JS

JS is a 50-year-old woman who, in 1987, was involved in a road traffic acci-
dent. A year and a day later she was operated on following a radiculogram
(also known as a myelogram), which showed she had two herniated discs.
The year between the accident and surgery had been torturous, not only
due to the severity of her pain but also because of her experience that no
one was listening to her. For approximately 3 years she was relatively pain
free but gradually the pain ‘sneaked back’. It was considered to be caused
by scar tissue near the sciatic nerve.

Prior to the accident, JS worked and trained racehorses. The pain pre-
vented her from continuing with this and she had not ridden a horse since
because she did not think she could or should. She was working long hours
as a cleaner and had identified that the days she did not work the pain was
less bearable. She had adapted to her pain by not letting anyone know and
made jokes constantly about herself in order to cover up her vulnerability.
JS was determined not to let the pain impact too greatly on her life even
before coming on the course and in many respects she had found her own
strategies of how to manage the pain. However, the strategies generally
involved ‘being stoical’ and just getting on with it. She did not believe she
had the right to identify and consider her own needs; she felt unable to say
‘no’ and regarded herself as useless if she stopped even for a rest. She was
taking a cocktail of medication including co-proxamol, amitriptyline and
caffeine.

During the PMP she was an important member providing light relief
and compassion for others. She is a carer and often deflected others’ care
for her away with a joke or by dismissing their observations, particularly
those that were complimentary. During the course she learned how to take
care of herself more and how her joking acted as a deflection and a
defence. She recognized that sometimes it was necessary for her to joke
things away but at other times this prevented people from taking care of
her. She learned that saying ‘no’ was all right and that nothing major would
happen as a consequence. She slowed down to a degree but was never able
to stop taking the medication, partly, I think, because she continued to
work at an extremely hard rate.

Although she still works at a high rate she now changes what she is doing
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so she is not in one position for hours on end (she used to iron for at least
3 hours without a break). She also recognizes her limitations and does not
try to move wardrobes on her own any longer! She discovered that she can
ask for help and that this does not mean she is a lesser person.

JS very quickly took to relaxation and she continues, 3 years after the
course, to listen to her relaxation tape every night. Her greatest discovery
was how she had let her pain defeat her, making her believe she could not
do the things she enjoyed. She has recently ridden a horse again.

She says that meeting other people was the most important aspect of the
PMP. In the PMP setting she did not feel she had to prove herself to anyone.
She had always felt that she needed to prove she could still do things even
though, paradoxically, she had given so much up. The degree of control she
gave to others was actually quite high. This was reflected in her thinking not
only about what she should or should not do but also in the levels of expec-
tation she held. She had to be ‘good’ rather than ‘good enough’.

JS remains in pain and what the PMP offered her regarding her pain
managing strategies was limited. However she took an enormous amount
away, which improved her self-respect, and her ability to relax and define
her own parameters. She was able to use the assertiveness and communi-
cation elements of the PMP to good effect. Her activity levels outside work
increased and she no longer bars herself from doing things that she thinks
she would enjoy.

JAS

JAS is a 30-year-old mother of two. Two years after the birth of her second
child she bent over and pulled out a bed, hurting her lower back. This ini-
tial pain eased over time but returned 6 months later. A cyclical pattern
developed where JAS was in some pain, although not excruciating pain,
but was then in severe pain for a period of time. The medications she took
included co-proxamol, co-dydramol and diazepam and, at the time we met,
she had also been on antidepressants for a number of months.

The time between the pain developing and our meeting was approxi-
mately 3 years. In this time she describes herself as having become more
and more isolated and doing less and less. The depression she was feeling
had increased to the degree that she felt that life was not worth living. Her
pain had escalated beyond a cyclical pattern so that she was now experi-
encing constant and disabling pain. JAS’s husband was largely responsible
for doing the household chores, which served to increase her sense of
worthlessness.

She had met with the pain anaesthetist a number of times prior to her
referral to a PMP. However, she felt increasingly that the painkillers
were not helping and that no one knew what was causing the pain. This
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intensified a feeling of despondency and hopelessness as she struggled with
an increasing sense that her life was going to consist of her being constant-
ly in pain and dependent upon other people. At the time the PMP came up
she felt at her most desperate and she was willing to try anything. As a con-
sequence of this desperation she did not experience any difficulty with the
thought that she was being sent to meet with a clinical psychologist. During
the course of the assessment she began to recognize the possibility that her
pain experience could relate to her mood, her view of herself and her life at
that time. JAS was open and receptive to the biopsychosocial model.

At the outset of the course JAS felt like a fraud because she perceived
the other participants as more extreme in their disability. However, she
rapidly recognized the similarities and that they understood how she was
feeling. The sense of shared experience and understanding was an impor-
tant factor for JAS.

She was a valuable member of the group because she was able to con-
sider and work with the models being presented. She was able to recognize
the interrelationship of her thoughts, feelings and behaviour and the
impact on her pain experience. For a time she struggled with the thinking
element but patiently worked with it and diligently recorded her experi-
ences in order to bring them back to the group and consider the
relationships. Both her mood and pain improved during the course.
Eventually she felt able to apply for a job. With the encouragement of the
group she applied, was interviewed and has been working for several years.

As JAS says, setbacks happened and they were extremely hard to cope
with after the course had finished as she felt back on her own again.
However, she has continued to refer back to the manual that charted the
PMP elements. She has continued with her relaxation and exercises and is
acutely aware that her pain links intimately with the emotional stress she is
experiencing in her life.

She regards the reappearance of her pain as a form of communication
and feels that she needs to listen to it by considering what in her life is prob-
lematic and disturbing her. By doing this she has found herself able to
address the ‘real’ cause of the pain with the result that the pain rapidly dis-
sipates and she can move on again.

JAS’s case illustrates that, on the surface, some people’s experience of
chronic pain can appear to be physiological. While it is highly probable that
physical injury occurred initially, it has long since resolved and the pain has
taken on a meaning and function in the individual’s life. She has learned to
recognize the meaning of her pain and that it relates more to how she is
feeling psychologically than physically. She also now knows that if she does
not address the psychological issues the pain increases and she begins to
feel low. The vicious cycle is then more in danger of becoming entrenched
and the control slips away from her and towards the pain.
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Conclusion

Turk (1994: 45) states that pain ‘involves conscious awareness, selective
abstraction, appraisal, ascribed meaning, and learning’. It ‘is best viewed as
a perceptual and not purely sensory process’. This view is a significant
departure from a purely sensory understanding of pain and has emerged
from attempts to understand the factors that contribute to the complex
ways that pain and chronic pain present.

Different conceptual models have been found to be useful in helping
both theoretical understanding of the development of pain into a chronic
condition and clinical treatment. It is necessary to identify scientifically
driven conceptual theories and models not only to symbolically represent
what is known but also to improve understanding by testing the predictions
made by the models.

Theories and models that regard pain as more than a purely sensory
experience include the biopsychosocial model, gate-control theory and cog-
nitive-behavioural theory. The generic biopsychosocial model has been
highlighted as a powerful and necessary approach in understanding, assess-
ing and treating chronic pain. This model has been found to be extremely
useful and appropriate as it supports the evidence suggesting that chronic
pain is not a linear bottom-up sensory dysfunction. Using the model as a
holistic approach ensures consideration of chronic pain as something that
is derived from and maintained by a range of potentially contributing fac-
tors that interrelate in a complex manner. This can then incorporate
understanding offered by theories and models from other disciplines.

Multidisciplinary PMPs are continuing to develop and inform under-
standing. They are highly structured and complex. They begin a process of
reconceptualizing the problems that people are experiencing and offer
alternatives to an expectation of a pain-free existence. This process should
occur at an earlier stage than it often does and clinicians from all disci-
plines should be more familiar with current understanding about pain and
the factors that contribute to its development into a chronic state with all
the consequent suffering.
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CHAPTER TWO

Physiology of chronic pain

MARK JOHNSON
Aim

To introduce the concepts that underpin the physiological mechanisms
contributing to clinical pain. In order to ascribe physiological mechanisms
to pain it is important to analyse the nature of pain itself.

Objectives
At the end of this chapter the reader will:

* have an understanding of the processes involved in pain transmission;
* be aware of different types of pain.

Introduction

In 1992, the International Association for the Study of Pain (IASP) Task
Force for Acute Pain concluded that healthcare professionals without suf-
ficient knowledge on the physiology of pain were more likely to give a low
priority to pain treatment because of the misguided belief that hurting is
normal and harmless (Ready and Edwards, 1992). If healthcare profes-
sionals are also overfearful of addiction or respiratory depression
associated with giving opioid analgesics like morphine, patients are likely to
receive insufficient analgesia (Cousins and Power, 1999). Patients in pain
experience a variety of physiological changes that can be detrimental to
their health such as increased blood pressure, altered blood gases, delayed
gastric emptying, urinary retention and the production of ‘stress hor-
mones’ (Figure 2.1). It is important to manage the patient’s pain
appropriately to reduce the incidence and severity of these adverse physio-
logical effects.

36
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Interestingly, healthcare professionals often find the experience of
learning about pain physiology painful! One reason for this could be the
level of attention given to physiological and pharmacological minutiae in
the literature, leaving readers with an overwhelming sense of incompre-
hensible complexity. Healthcare professionals need to know the basic
physiological concepts that underpin symptoms and response to treat-
ment, rather than physiological minutiae, so that they can make informed
clinical decisions and actions.
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Figure 2.1 Physiological response to pain.

The nature of pain
Defining pain

The word ‘pain’ is used to describe unpleasant sensations that are often asso-
ciated with injury to the body. However, most sensory experiences are
difficult to describe; try to explain the difference between the colour blue
and red to a person who has never been able to see. Sensations are personal
experiences and we learn to use certain words to try to convey these experi-
ences to others so that a shared understanding of the meaning of these
words develops in society. An accurate definition is ‘pain is what the patient
says it is’ because we can only be confident that a sensory experience is
painful when a person uses the word ‘pain’ to describe it. Consequently, the
assessment of a patient’s pain is related to patients’ ability to articulate
exactly what it is they are experiencing. Words like ‘shooting’, ‘stabbing’,
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‘aching’, ‘lanciating’ are often used to describe the characteristics and nature
of pain. They are often accompanied by words that convey our feelings about
pain like ‘distressing’, ‘uncomfortable’ and ‘annoying’. Our ability to select
and use such words depends on our previous experience of pain and on the
use of the words by others around us. A wide variety of factors may influence
the words used by patients to describe pain experience such as gender, cul-
ture and environmental setting (Melzack, 1975; Melzack and Katz, 1999).
The IASP defines pain as: ‘an unpleasant sensory and emotional expe-
rience associated with actual or potential tissue damage, or described in
terms of such damage’ (Merskey, 1986, 1991). This definition highlights
that pain can be produced without actual tissue damage (by potential tis-
sue damage) and that pain has sensory and emotional dimensions to it.

Dimensions of pain

Pain is often described in terms of sensory, affective (emotional) and cogni-
tive (thinking) dimensions (Figure 2.2) (Melzack and Katz, 1999). The sensory
dimensions of pain relate to the intensity, location and quality of the pain, and
are sub-served by neural circuitry that is called the nociceptive system. The
nociceptive system has evolved to detect events (i.e. stimuli) in our internal
and external environment that are noxious (noci) and have the potential to
produce tissue damage. When noxious stimuli are detected the nociceptive
system elicits behaviours that attempt to reduce the impact of tissue damage
on the body, such as withdrawal reflexes and escape responses (Figure 2.3).

PAIN

AFFECTIVE DIMENSIONS

This pain is unpleasant!
(limbic system)

COGNITIVE DIMENSIONS
What'’s causing this pain?

(frontal lobe of cerebrum)

SENSORY DIMENSIONS

My back aches!
(nociceptive system)

Figure 2.2 The dimensions of pain.
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TISSUE DAMAGE

Nociceptive system

- .

Reflexes Perception
/ \ ‘Pain sensation’
/ \
Withdrawal reflex to Sympathetic Elicits behaviours Conscious aware-
reduce further tissue  reflexes to mobilize to promote healing, ness of noxious
damage energy for action e.g. immobilization  stimulus for future
and guarding avoidance

Figure 2.3 Responses elicited by the nociceptive system.

The nociceptive system can generate a sensory experience that we learn to
recognize as pain so that we become consciously aware of the noxious stimuli.
All sensations (for example, touch, vision, hearing, taste and smell) are
generated by neural activity in the higher centres of the brain and not by the
body parts that detect the stimulus. This is clearly observed when a limb is
severed from a person’s body and that person can no longer feel someone
else touching the severed limb because the neural connections between the
limb and brain have been broken. It was thought that the somatosensory cor-
tex of the cerebrum of the brain would generate the intensity, location and
quality of pain because it receives neural input from the surface of the body
(for example, the skin). This somatic (‘body parts’) input arrives from the
opposite side of the body (contralateral) and in an ordered fashion (Figure
2.4). Each somatic structure can be mapped across the surface of the
somatosensory cortex to form a homunculus (‘little man’) (Penfield, 1968).
Sensitive parts of the body such as the hands and face have proportionately
larger areas of the cortex devoted to processing incoming information com-
pared with less sensitive areas such as the trunk. The area of the
somatosensory cortex devoted to processing incoming information is related
to the density of sensory receptor cells in the body part. However, it has been
found that the removal of inputs to the somatosensory cortex, or removal of
the somatosensory cortex itself, does not appear to alter pain in the long
term in humans (Tasker, 1994; Gybels and Tasker, 1999; Ingvar and Hsieh,
1999; Treede et al.,, 2000). This suggests that the somatosensory
cortex does not generate the sensory dimensions of pain as such and that the
physiological mechanisms involved are more complex than first thought.
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Figure 2.4 Somatotopic (‘body map’) representation in the central nervous system.
Somatosensory receptors send information into the central nervous system at given
segments of the spinal cord, forming a dermatomal map. Somatosensory pathways in
the central nervous system project in an ordered fashion to given areas of the contra-
lateral somatosensory cortex. Large areas of the somatosensory cortex are given over
to processing input from body parts that have fine discrimination creating a
distorted body map termed a ‘homunculus’.

The affective dimensions of pain relate to emotions and feelings associated
with pain and are described using words like distress, unpleasant, discomfort,
annoying and terrifying. The limbic system, which is often considered to be
the ‘emotional centre’ of the brain, contains structures such as the amygdala,
hippocampus and cingulate gyrus (Figure 2.5). The cingulate gyrus plays a
crucial role in the affective dimensions of pain as demonstrated in brain imag-
ing studies and in surgical techniques such as cingulotomy which reduce the
emotional aspects of patients’ pain (Gybels and Tasker, 1999; Ingvar and
Hsieh, 1999). The cognitive dimensions of pain relate to thoughts associated
with pain and involve analysing the cause of the pain and determining the
most appropriate behaviour to remove the pain. The frontal lobe of the cere-
bral cortex is likely to be involved in generating cognitive dimensions of pain.

The relative contribution of sensory, affective and cognitive dimensions
to pain varies according to an individual’s situation. Patients with pain of
known cause and short duration, such as post-surgical pain, are likely to
have fewer affective and cognitive contributions to their pain when com-
pared with patients with long-standing pain of unknown cause. Thus,
approaches to pain management must be flexible and multidisciplinary.
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Figure 2.5 Areas of the cerebrum involved in affective and cognitive dimensions of
pain. The limbic system comprises many regions of cerebral cortex and subcortical
nuclei that are implicated in the affective dimensions of pain. The frontal lobe plays
a crucial role in thought processing and is likely to contribute to the cognitive
dimensions of pain.

Pain and injury

The IASP definition states that pain may arise from actual or potential tis-
sue damage and this suggests that the link between pain and injury may be
variable. Observations support this premise (Figure 2.6):

Pain despite considerable tissue damage, as seen when military person-
nel request no analgesic medication following traumatic battlefield
injury. In this situation pain seems to have been suppressed.

Pain when movements are made that normally do not produce pain, as
seen when walking on a twisted ankle. In this situation, pain seems to
have been exaggerated or amplified.

Pain that persists beyond the normal time expected for the injury to
heal, as seen in phantom limb pain, which persists despite the healing of
the original damage in the stump of the amputated limb. In this situa-
tion pain seems to occur in the absence of ongoing tissue damage.

Pain in body parts that differ from the site of injury, as seen in patients
experiencing pain down the left arm during a myocardial infarction. In
this situation pain seems to be referred to another part of the body.
Pain that is out of proportion to the injury, as seen when a sliver of metal
embeds itself under a fingernail to produce excruciating pain.
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* In contrast, tissue damage that is life threatening, such as a large malig-
nant tumour, may go unnoticed. In these situations pain appears to vary
according to different body tissues and structures.

These examples demonstrate that the relationship between pain and injury
is not always predictable and depends to some extent on circumstance.

The analysis of the nature of pain has shown that pain is not a unitary
phenomenon. It is likely that a variety of physiological mechanisms will
contribute to the different aspects of pain described in this section. In
many respects, the notion of a ‘pain system’ that is both multidimensional
and dynamic has only recently been accepted.

Injury but no pain? Pain but no injury?
(e.g. congenital analgesia)

Severe pain but minor injury?

Severe injury but minor pain? (e.g. sliver under fingernail)

(e.g. battlefield analgesia)

Injury Pain

Injury healed but pain persists?
(e.g. chronic back pain)

Pain in an uninjured part of body?
(e.g. referred pain)

Pain during normal activity?

(e.g. walking on twisted ankle)

Figure 2.6 The variable link between pain and injury.

The physiology of pain: evolution of knowledge

Physiological knowledge can change with time so that what is believed to
be a ‘fact’ today may well be dispelled as ‘fiction’ in the future. Once fiction
is accepted as ‘fact’ it proves very difficult to reverse. In addition, physio-
logical concepts have to be simplified for general consumption and this can
lead to misrepresentation of information. Ultimately medical knowledge
exists with a certain amount of instability.

Specificity theory

Over 300 years ago, Descartes suggested that there was a physiological
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system specifically dedicated to generating the sensation of pain. The the-
ory implied that the pain system would faithfully reproduce pain whenever
it was activated by an injury to the body. The specificity theory had an enor-
mous impact in physiology, becoming the mainstay of many medical
textbooks and having a marked effect on the approaches used to manage
pain. Approaches like cutting ‘pain pathways’ using cordotomies, rhizo-
tomies and cortical ablations became popular but were found to provide
limited long-lasting pain relief. Clinical observations of patients in pain also
suggested that the link between pain and injury was more variable than
allowed for in the specificity theory.

The pattern theory of pain

This theory offered an alternative and for many years competed with the
specificity theory for acceptance. The pattern theory suggested that sensa-
tions were coded in the frequency (rate) of nerve impulses travelling in
‘non-specific nerve pathways’. As the intensity of a stimulus increased, more
nerve impulses would be produced resulting in stronger and stronger sensa-
tions until pain was finally produced. Nowadays, a combination of specificity
and pattern mechanisms is believed to contribute to pain sensation.

The central summation theory of pain

In the 1940s the central summation theory of pain suggested that the cen-
tral nervous system (CNS) played a role in amplifying input from
peripheral systems so that weak stimuli such as light touch could, under
certain circumstances, produce pain (Livingston, 1943). This theory
helped to shift focus away from peripheral mechanisms contributing to
pain and towards the role of the CNS. The suggestion in the 1950s that the
CNS could also suppress incoming noxious information and reduce pain
sensation (Noordenbos, 1959) paved the way for a seminal paper by
Melzack and Wall (1965) often referred to as the gate-control theory of
pain.

The gate-control theory of pain

This theory suggested that a metaphorical gate in the spinal cord regulated
the flow of noxious information en route to higher centres in the CNS. If
the gate were open, noxious information could reach the brain to generate
a sensation of pain (Figure 2.7). If the gate were closed, noxious informa-
tion could not reach the brain and a sensation of pain would not result. In
physiological terms the ‘gate’ is synaptic junctions between neurons.
Impulses arriving at the spinal cord in afferent fibres transmitting noxious
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events would open the gate by releasing excitatory neurotransmitters
whereas impulses arriving at the spinal cord in afferent fibres transmitting
non-noxious events would close the gate by releasing inhibitory neuro-
transmitters. Moreover, impulses arriving at the spinal cord in pathways
descending from the brain (descending pain inhibitory pathways) could
also close the gate by releasing inhibitory neurotransmitters.

The gate-control theory of pain inspired a period of intense research
into various ways of closing the ‘pain gate’ with techniques like trans-
cutaneous electrical nerve stimulation (TENS), spinal cord stimulation,
acupuncture and centrally acting drugs like opioids.

In recent decades attention has focused on the physiology and pharma-
cology of hyperalgesia (‘above pain’) that accompanies tissue damage (Woolf,
1994). During hyperalgesia the nociceptive system becomes ‘sensitive’ to
stimuli at both peripheral and central sites (termed peripheral and central
sensitization respectively). Under normal circumstances the nociceptive sys-
tem returns to its ‘normal’ pre-sensitized state once the injury heals,
although this is far less likely to occur if there has been nerve damage.
Persistent sensitization is likely to be a critical factor in some chronic pain
conditions observed in clinical practice (Woolf and Salter, 2000). Normal,
short-term sensitized and persistent sensitized states of pain appear to be
closely related to the physiological mechanisms that contribute to transient,
acute and chronic pain respectively (Melzack and Wall, 1988) and to physio-
logical, inflammatory and neuropathic pain respectively (Woolf, 1987).

Central
nervous system

Peripheral
nervous system

Figure 2.7 The ‘pain gate’. Activity in nociceptive fibres, as generated by injury,
opens the ‘pain gate’ so that it can access higher levels of the brain where it is
processed to create a sensation of pain.
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The neuromatrix theory of pain

This theory attempts to explain how pain sensations belong to the individ-
ual and has received much attention in the last decade (Melzack, 1990). It
is claimed that the neuromatrix is a collection of neurons that are genetic-
ally predetermined to represent somatic structures and are modified
throughout life according to the patterns of nerve activity elicited by every-
day sensory stimuli. Nerve activity generated in the neuromatrix provides
us with a flow of conscious awareness that we recognize as sensations that
feel like they belong to ourselves. The neuromatrix theory of pain provides
a plausible explanation for the symptoms of unusual conditions like phan-
tom limb pain where pain occurs in limbs that no longer exist because of
amputation. It is suggested that the neuromatrix tries to interpret the
abnormal afferent input arising from nerves damaged by amputation and
creates a phantom limb sensation.

At present, we know that pain is not a unitary phenomenon produced
by a ‘hard-wired’ pain system but rather a dynamic sensation generated by
a nociceptive system that can alter its sensitivity according to need and cir-
cumstance. Perhaps the easiest way to explore the physiological processes
that produce pain is to consider brief transient pain, acute pain following
tissue damage and persistent pain following the apparent healing of an
injury. The mechanisms that produce these types of pain are sometimes
called physiological pain, inflammatory (nociceptive) pain and neuro-
pathic (pathophysiological) pain respectively (Woolf, 1987).

Types of pain
Transient, acute and chronic pain

Transient, acute and chronic pains are defined according to pain duration.
Transient pain is defined as: ‘Pain of brief duration and little consequence’
(Melzack and Wall, 1988). It is the pain sensation that immediately follows
a noxious event and usually consists of a sharp intense ‘first’ or ‘fast’ pain
followed by a ‘slow’ or ‘second’ dull aching sensation (Table 2.1). If tissue
damage is minimal (as when stubbing a toe, for example) the pain subsides
quickly with no need for concern. Transient pain acts to prevent further
injury by initiating escape and protective responses and by giving us an
awareness of the type of stimuli that produce pain so that we can avoid
them in the future. Humans rarely seek medical attention for transient
pain resulting from minor accidents.

Acute pain is defined as: ‘Pain of recent onset and probable limited dura-
tion. It usually has an identifiable temporal and causal relationship to injury
and disease’ (Ready and Edwards, 1992). Acute pain differs from transient
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pain because the stimulus generates appreciable tissue damage (Table 2.1).
This results in physiological processes and behaviours that serve to promote
healing, such as inflammation, tenderness and guarding behaviours to
reduce additional damage to the injured body part. Often the injured area
becomes sensitive to stimuli that hinder the repair of tissue, such as move-
ment and touch. For example, when walking on a twisted ankle the pain
sensation appears to be amplified so that walking produces pain and addi-
tional twisting of the ankle produces pain of much greater intensity than

Table 2.1 The characteristics of transient, acute and chronic pain

Characteristic Transient Acute Chronic

Nature of Transitory noxious Transitory noxious Often unknown

primary ‘pain’ Potential tissue Actual tissue damage or persistent,

stimulus damage ongoing tissue damage
related to disease

Magnitude of Often predictable Often predictable Often no relationship

initial pain Pain shortlived Pain related in May be predictable

sensation and of little magnitude and depending on disease

resulting from
primary ‘pain’
stimulus

Sensations
generated in
response to
subsequent
stimuli

Physiological
mechanisms

Function

Semantic
correlates

consequence

Normal

Non-noxious stimuli
produce non-noxious
sensations

(e.g. touch)

Noxious stimuli
produce pain

Nociceptive system
activated

Prevent tissue dam-
age through escape
responses

Memory of noxious
stimuli for future
avoidance

Physiological pain
Nociceptive pain

duration to the
severity of the injury

Amplified

Non-noxious stimuli
produce non-noxious
sensations (e.g. touch)

- allodynia

Noxious stimuli produce
exaggerated pain -
hyperalgesia

Nociceptive system
activated with accom-
panying sensitization

Prevent further tissue
damage through escape
responses

Promote healing
through immobilization
of injury

Nociceptive pain
Inflammatory pain

Amplified

Non-noxious stimuli
produce non-noxious
sensations (e.g. touch) -
allodynia

Noxious stimuli produce
exaggerated pain -
hyperalgesia

Intractable sensitization
due to pathophysiology in
nociceptive system
Nociceptive system contin-
uously activated with
accompanying sensitization

Maladaptive with no clear
purpose

Prevent further tissue
damage to promote healing
through immobilization of
injury

Neuropathic pain
Pathophysiological pain
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normal. These symptoms of allodynia (tenderness) and hyperalgesia (exag-
gerated pain) are the result of the nociceptive system increasing its
sensitivity to input from the periphery. Hyperalgesia is defined as: ‘An
increased response to a stimulus which is normally painful’ (Merskey, 1986).
Primary hyperalgesia occurs at the site of injury and secondary hyperalgesia
occurs in the healthy tissue that surrounds the injury. Allodynia is defined
as: ‘Pain due to a stimulus which does not normally provoke pain’ and may
be considered as tenderness (Merskey, 1986). The presence of spontaneous
ongoing pain in the absence of any stimuli also serves to immobilize the
structure to aid recovery. The duration of acute pain is closely related to the
severity of the injury and the time course for healing.

Chronic pain is defined as ‘pain lasting for long periods of time.
Chronic pain commonly persists beyond the time of healing of an injury
and frequently there may not be any clearly identifiable cause’ (Ready and
Edwards, 1992). Pain may persist for many reasons including ongoing tis-
sue damage (nociception) as in advanced cancer, a persistent neurological
condition (for example, multiple sclerosis) or a degenerating disease (for
example, arthritis) (Woolf, 1994) (Figure 2.8). However, in some cases the
aetiology of chronic pain is difficult to identify especially when pain per-
sists despite the apparent healing of the injury. This may be because the
nociceptive system itself may have become dysfunctional (Table 2.1).

Normal, suppressed and sensitized pain

The nociceptive system appears to operate in different states (Table 2.2)
(Doubell, Mannion and Woolf, 1999). In its normal state, the nociceptive
system generates transient pain sensations so that avoidance behaviour can

Chronic pain

No known cause

\

Pain outlasts expected
healing time

-

/ \

Advanced cancer Degenerating disease

4

Persistent neurological condition

Figure 2.8 Aetiology of some chronic pains.
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be instigated and so that we can remember to avoid the stimulus in the
future. In its normal state, the nociceptive system generates pain that usu-
ally mirrors the intensity of the stimuli. In its suppressed state, the
nociceptive system generates pain sensations that are lower than expected
from the stimulus. This occurs in situations such as important sporting
events when actions need to be completed despite the presence of noxious
stimuli. Pain suppression is commonly achieved by rubbing parts of the
body close to the site of injury or by mental activities like distraction and
motivation. In its sensitized state, the nociceptive system generates acute
pain sensations that are of greater intensity than expected such as tender-
ness (allodynia) and exaggerated or amplified pain (hyperalgesia). This
encourages behaviours that guard the injury from additional stimuli that
may hinder tissue healing.

Time course of an injury

The types of pain and changes in sensitivity of the nociceptive system can
be clearly seen if you follow the time course of events that occur after a
typical ‘household injury’ (Figure 2.9). If you hit your finger with a ham-
mer you immediately withdraw your hand in a reflex action. This
withdrawal reflex is a rapid response to remove your finger from the
source of the danger and to prevent any additional accidental hammer
blows. The withdrawal reflex often occurs before you experience pain.
After a few seconds a sharp, intense, localized pain occurs in the finger,
which is followed by a dull, aching, spreading pain. These first (fast) and
second (slow) transient pain sensations result from direct activation of the
nociceptive system operating in its normal state. Rubbing the body close
to the injury provides some pain relief as it suppresses the nociceptive sys-
tem. If appreciable tissue damage has occurred the injury becomes
inflamed and is characterized by oedema, redness and soreness, with sen-
sations of spontaneous pain, allodynia and hyperalgesia. The nociceptive
system is now operating in a sensitized state. As the tissue heals with time
the nociceptive system returns to its normal state and spontaneous pain,
allodynia and hyperalgesia disappear. However, sometimes the nocicep-
tive system fails to revert to its normal state and remains sensitized despite
the apparent healing of tissue. In this situation the nociceptive system
itself may have become dysfunctional leading to a chronic pain condition.

The physiology of nociception - normal state

The internal environment of the body is monitored by sensory receptor
cells that send information to lower levels of the CNS (such as the brain
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Tissue damage

seconds Withdrawal and ANS reflexes
Sensations of first and second pain

% % Inflammation develops

minutes/hours Inflammation established
% % Sensations of hyperalgesia/allodynia

days/months Tissue heals
% % Hyperalgesia/Allodynia disappears

months/years Pain persists despite healing
Figure 2.9 Time course of an injury. ANS, autonomic nervous system.

stem and spinal cord). Information about noxious events arriving at the
CNS may generate nociceptive reflexes and/or the sensation of pain.

Nociceptive reflexes

Reflexes are fundamental to survival as they produce rapid, involuntary
and predictable responses to stimuli. The nociceptive system evolved to
detect stimuli that produce potential or actual tissue damage and to elicit
responses that remove the noxious stimuli. This can be achieved without
necessarily having to generate painful sensations.

Withdrawal (somatic) reflexes

All of us have stepped on something sharp or hot and lifted our leg in a
reflex action without thinking about it and before the sensation of pain has
been generated. If you had to wait for the information about the noxious
stimulus to travel to the brain and for your brain to process it, generate a
pain sensation and then decide and execute the most appropriate response
you would probably incur a significant amount of tissue damage. The neu-
ral circuitry involved in the withdrawal reflex forms the building blocks of
the nociceptive system (Figure 2.10).
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Noxious, or tissue-damaging, stimuli are detected by nociceptors. These
have been defined as: ‘[sensory] receptor(s) preferentially sensitive to a
noxious stimulus or to a stimulus which would become noxious if pro-
longed’ (Merskey, 1986). Nociceptors are tissue-damage receptors rather
than pain receptors as the brain, not the receptors, produces the ultimate
sensation of pain. In battlefield analgesia, nociceptors are clearly active
without a person experiencing pain (Beecher, 1955). Nociceptors convert
noxious stimuli into nerve impulses in a process called transduction. The
nerve impulses travel to the spinal cord along peripheral transmission
pathways. The spinal cord acts as a link between the incoming information
from nociceptors and the outgoing information sent along the motor neu-
rons to skeletal muscles to generate the response. During the withdrawal
reflex excitatory interneurons in the spinal cord switch on activity in the
motor neurons that innervate flexor muscles so that more nerve impulses
reach the neuromuscular junction generating the release of acetylcholine
(Figure 2.10). Acetylcholine is a neurotransmitter that binds to and
activates nicotinic receptors that are present on the post-synaptic mem-
brane of skeletal muscle fibres and this triggers a sequence of events that
leads to muscle contraction. Inhibitory interneurons in the spinal cord
switch off activity in the motor neurons that innervate extensor muscles so
that fewer nerve impulses reach the neuromuscular junction reducing the
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Figure 2.10 The withdrawal reflex. Arrows indicate flow of neural information.
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release of acetylcholine. Therefore the extensor muscle remains relaxed.
This coordination of the contraction and relaxation of opposing muscle
groups is necessary to move body parts away from the noxious stimuli
(Dubner and Ren, 1999).

The consequence of activity in the neural circuitry that forms the with-
drawal reflex is seen in some patients who have sustained skeletal muscle
contractions resulting from sustained nociceptor activity (Figure 2.11).
This nociceptor-induced muscle activity is potentially damaging because it
creates a positive feedback loop of contraction producing additional con-
traction and pain that is greater than the original stimulus (Andersson and
Kokota, 1987).

Sympathetic (autonomic) reflexes

Noxious stimuli also initiate autonomic nervous system (ANS) reflexes that
increase sympathetic activity, producing vasoconstriction in peripheral
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Figure 2.11 Motor reflexes contributing to pain. When cutaneous nociceptors
become active (1) they send neural information to the dorsal horn of the spinal cord
causing activation of interneurons (2) which release excitatory neurotransmitters (3).
The resultant activity in somatic efferent neurons releases acetylcholine at the neuro-
muscular junction producing a muscle contraction (4), which leads to ongoing muscle
contraction and muscle spasm detected in muscle nociceptors (5). The afferent infor-
mation arising from muscle nociceptors (dashed line) itself generates further muscle
contraction via a positive feedback loop using excitatory interneurons and somatic
motor neurons (6).
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tissue leading to ischaemia (Figure 2.12). The ischaemia is detected by noci-
ceptors, which initiate a reflex increase in sympathetic activity, additional
ischaemia and further activity in nociceptors. The sympathetically induced
ischaemia may contribute to pain in conditions such as fibromyalgia where
patients experience pain, weakness and stiffness in skeletal muscle.
Sympathetic reflexes also increase circulating levels of noradrenaline (nor-
epinephrine) which can sensitize nociceptors and change smooth muscle
activity in other parts of the body such as the gastrointestinal tract, creat-
ing pain that is not directly linked to the original stimulus (Andersson and
Kokota, 1987).

Increased sympathetic activity also produces a stress response, sometimes
called the fight-flight—fright response, resulting in widespread physiological
changes in the body. These changes include changes in pulmonary ventila-
tion (breathing), increased heart rate and reduced gastrointestinal motility
and bladder emptying which contribute to adverse effects such as altered
blood gas concentrations, hypertension, constipation and urinary retention
respectively (see Figure 2.1). In the short term this reflex stress response is
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Figure 2.12 Sympathetic reflexes contributing to pain. When a cutaneous nociceptor
becomes active (1) it sends neural information to the dorsal horn of the spinal cord
(2) causing the activation of interneurons that release excitatory neurotransmitters
(3). The resultant activity in pre-ganglionic and post-ganglionic sympathetic neurons
causes vasoconstriction in peripheral tissue leading to ischaemia (4) and the release of
noradrenaline (norepinephrine) which sensitizes cutaneous nociceptors (5). The
resultant ischaemia and noradrenaline increase activity in cutaneous nociceptors (6)
and further input into the spinal cord, creating a positive feedback loop.
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regulated by the release of noradrenaline from post-ganglionic efferent
nerve fibres and by adrenaline (epinephrine) from the adrenal medulla.
Noradrenaline and adrenaline accumulate at the site of injury and are known
to sensitize cutaneous nociceptors contributing to hyperalgesia. If the stimu-
lus persists stress hormones such as cortisol, thyroid hormones and human
growth hormone are released as part of a resistance reaction to help the
body fight the stressor. Cortisol breaks down fats and proteins to provide the
body with additional sources of energy and it is also a potent anti-inflamma-
tory agent. So if pain persists and the body is exposed to high concentrations
of cortisol muscle wasting, suppression of the immune system and gastroin-
testinal tract ulceration can occur. Clearly, patients must receive appropriate
pain-relieving interventions to reduce the plethora of reflex-induced physio-
logical changes that occur as a result of nociceptor activity.

The sensation of pain

Fortunately, our behaviours are not entirely governed by reflexes. If they
were we would be unable to save a child who had fallen into a fire because
every time we placed our hand close to the fire it would be withdrawn in a
reflex action. We have the ability to over-ride the withdrawal reflex in order
to remove the child from the flames. However, our memory of previous
encounters with fire makes us aware of the potential consequences of our
actions because we know that placing our hands in fire is painful and that
pain is associated with tissue damage. Sensations and emotions provide
flexibility to the way that we can respond to stimulus by helping to drive the
direction, intensity and persistence of behaviours.

We learn to avoid stimuli that produce pain because they are likely to
damage our tissue. Pain sensations also create unpleasant emotions that
reinforce the aversion to the stimuli. Individuals with congenital insensi-
tivity to pain do not have physiological circuitry to detect noxious stimuli
and therefore they do not learn to avoid damaging temperatures, pressures
and chemicals. They often have injuries resulting from encounters with
stimuli that most people avoid such as pressure sores from prolonged sit-
ting or kneeling or loss of teeth from chewing hard objects. They often
have missing digits because of accidents with hot or sharp objects. In
healthy individuals the physiological circuitry to detect noxious stimuli
consists of nociceptors and peripheral transmission pathways, central
transmission pathways and processing by the cerebrum.

Nociceptors and peripheral transmission pathways

Nociceptors are free nerve endings that respond to high-intensity thermal
and mechanical stimuli and to noxious chemicals produced by the body
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following injury. Peripheral transmission fibres are often described in rela-
tion to their nociceptors.

A-fibre nociceptors form small-diameter myelinated afferents (A-delta)
which send action potentials into the CNS at conduction velocities above
2 ms™ although they are usually in the 25 ms™ range (A-delta) (Figure 2.13)
(Raja et al., 1999). They respond best to extremes of hot and cold and to
high intensity mechanical events producing sensations associated with
‘first’ or ‘fast’ pain. A-fibre nociceptors provide discriminative information
about the noxious stimuli, such as precise location. They are often linked
to ‘pricking’, ‘sharp’ and ‘severe’ pain. A-fibre nociceptors have been sub-
classified into type 1 with a predominance of A-fibre mechanothermal
nociceptors and type 2 that are less responsive to mechanical stimuli. Both
types of A-fibre nociceptor are likely to be sensitive to irritant chemicals.

C-fibre nociceptors also respond to noxious thermal and mechanical
events but are particularly sensitive to chemicals released during cell dam-
age such as hydrogen ions (H"), potassium ions (K"), serotonin (5-HT) and
bradykinin (Figure 2.13). They form small-diameter, unmyelinated affer-
ents and have slower conduction velocities than A-fibre nociceptors (below
2 ms™, usually in the 0.5 ms™ range). Information travelling in C-fibre noci-
ceptors reaches the brain after that arising from A-fibre nociceptors and is
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Figure 2.13 A-fibre and C-fibre nociceptors. C-fibre nociceptors are directly activated
by certain substances released by cell damage and are sensitized by certain chemical
byproducts of cell damage. Receptor subtypes exist for A-fibre and C-fibre nociceptors
and it is likely that there is some overlap in stimuli for activation between the groups.
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likely to contribute the ‘second’ or ‘slow’ pain sensations that are ‘dull’ and
‘aching’ in character.

This description of nociceptors is perilously simplistic. Many subtypes of
nociceptor have been described and nomenclature can be complex. For
example, nociceptors that respond to thermal, mechanical and chemical
stimuli are often called polymodal nociceptors and a significant propor-
tion of C-ibre nociceptors is likely to be polymodal. However, it is now
known that many A-fibre nociceptors are also polymodal. In addition, non-
nociceptive receptors are known to signal pain when the nociceptive
system becomes sensitized.

Central transmission pathways

Peripheral nociceptive afferents influence activity of nociceptive transmis-
sion neurons in the spinal cord and brain stem. These central nociceptive
transmission neurons project to higher brain centres such as the reticular
formation, thalamus and hypothalamus (Figure 2.14). The central nocicep-
tive transmission neurons are activated directly by peripheral afferents or
indirectly by interneurons, which are themselves under the influence of
peripheral and central inputs. These interneurons not only influence the
activity of projection neurons but also coordinate somatic and sympathet-
ic efferent activity involved in reflex responses. Two commonly described
central nociceptive transmission neurons are nociceptive-specific (NS) neu-
rons and wide dynamic range (WDR) neurons. These neurons form
pathways which project to the thalamus (spinothalamic tracts, STTs), the
brain-stem reticular formation (spinoreticular tract, SRT), and the hypo-
thalamus and forebrain spinohypothalamic tract, SHT) (Craig and
Dostrovsky, 1999).

Nociceptive-specific neurons are predominantly found in lamina I of the
dorsal horn. They respond to high-intensity stimuli and transmit informa-
tion rapidly in direct pathways like the spinothalamic tract from which
information is sent to sensory areas of the cerebrum (for example,
somatosensory cortex) to signal the intensity, quality and location of the
noxious stimuli. WDR neurons are predominantly found in lamina V of the
dorsal horn. They respond to non-noxious and noxious stimuli including
A-Afibre and C-fibre nociceptors and A-fibre ‘touch’ afferents, hence ‘wide
dynamic range’. WDR neurons form multi-synaptic pathways projecting to
the reticular formation in the brain stem and the limbic system and the
frontal lobes in the cerebrum. Central nociceptive transmission neurons
also project to the hypothalamus via spinohypothalamic tracts to elicit sym-
pathetic changes as described earlier.
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Figure 2.14 Nociceptive pathways and their relationship to sensory, affective and
cognitive dimensions of pain. SHT, spinohypothalamic tract; SRT, spinoreticular tract;
STT, Spinothalamic tract.

Processing of noxious information by the cerebrum

The role of the cerebrum in generating painful sensations has attracted
much interest over the last decade due to improved neuroimaging tech-
niques such as positron emission tomography (PET) and functional
magnetic resonance imaging (fMRI). When healthy subjects experience
experimentally induced pain a variety of brain areas becomes active in line
with our understanding of the anatomy of the nociceptive system. For
example, activity has been reported in the thalamus and somatosensory
cortex (sensory dimensions), the cingulate gyrus and insula (affective
dimensions), and the prefrontal cortex (cognitive dimensions) (Ingvar and
Hsieh, 1999). Interestingly, patients with chronic pain exhibit different pat-
terns of brain activity when compared with healthy subjects experiencing
experimentally induced pain. For example, the thalamus has been found to
decrease its activity in patients with chronic neuropathic pain. Clearly,
there is no brain centre purely devoted to pain experience and different
brain areas may become active when pain arises in different situations.

The physiology of nociception — suppressed state

Activity in the nociceptive system can be suppressed as described by the gate-
control theory of pain. The ‘pain gate’ is opened by activity in peripheral
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nociceptor transmission pathways (A-fibre and C-fibre nociceptors), releas-
ing excitatory neurotransmitter substances on to central nociceptive
transmission neurons and resulting in the onward transmission of noxious
information to the brain. The ‘pain gate’ can be closed by activity in large-
diameter A-fibres that transmit non-noxious information about touch and
pressure, possibly via interneurons releasing inhibitory transmitter sub-
stances such as y-aminobutyric acid (GABA) and enkephalins (Figure 2.15).
This results in inhibition of central nociceptor neurons and a reduction in
the transmission of noxious information from the spinal cord to the brain.
Rubbing the skin close to painful or damaged areas of the body is the sim-
plest way to generate non-noxious A-fibre activity, hence ‘rubbing the pain
better’. TENS uses electrical currents to selectively activate non-noxious
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Figure 2.15 Endogenous pain suppression systems. Two main systems reduce activity
in central nociceptive projection cells. Spinal modulation takes place via activity in
non-noxious afferents such as Ap ‘touch’ fibres, which inhibit ongoing activity in
central nociceptive transmission cells through an inhibitory interneurons (-) releasing
y-aminobutyric acid (GABA). Supraspinal modulation takes place via descending pain
inhibitory pathways influencing brain-stem structures like the periaqueduatal grey
(PAG), nucleus raphe magnus and nucleus raphe gigantocellularis (nRG).
Neurotransmitters implicated in descending pain inhibitory pathways include opioids,
noradrenaline/norepinephrine (NAd), 5-hydroxytryptamine (5-HT) and enkephalin
(Enk). Excitatory [+], inhibitory [-].



Physiology of chronic pain 59

A-fibre without activating peripheral nociceptive transmission fibres in order
to close the pain gate and produce pain relief for patients. In many respects
TENS ‘electrically rubs pain better’. Physiological studies demonstrate that
activity of central nociceptive transmission neurons is markedly reduced dur-
ing TENS (Garrison and Foreman, 1994).

The ‘pain gate’ can also be closed by activity in descending pain
inhibitory nerve pathways that arise from supraspinal (‘above spinal cord’)
structures. The periaqueductal grey (PAG) and the raphe nuclei (for exam-
ple, nucleus raphe magnus and nucleus raphe gigantocellularis) are
important brain-stem nuclei that process information in the descending
pain inhibitory pathways, and these structures reduce nociceptive activity
and pain when stimulated. Descending pain inhibitory pathways reduce
activity in central nociceptive transmission neurons by a variety of mech-
anisms. They directly inhibit central nociceptive transmission neurons or
indirectly inhibit central nociceptive transmission neurons through
inhibitory interneurons (Figure 2.15). Presynaptic inhibition of peripheral
nociceptive transmission terminals also occurs, reducing the amount of
excitatory neurotransmitter released. The involvement of multiple
inhibitory mechanisms implicates many transmitter substances including
opioid peptides, serotonin and noradrenaline (acting on ay-receptors)
(Fields and Basbaum, 1999).

The physiology of nociception - sensitized state

Under normal physiological conditions, low-intensity mechanical stimuli
are detected by mechanoreceptors and processed by the nervous system to
produce non-painful mechanical sensations such as ‘touch’ and ‘move-
ment’. Similarly, thermal stimuli are detected by thermoreceptors to
generate non-painful ‘hot’, ‘warm’ and ‘cold’ sensations. High-intensity,
potentially damaging mechanical and thermal stimuli are detected by noci-
ceptors and can produce painful sensations. However, if the skin is
damaged due to disease or injury low-intensity stimuli may produce pain
(allodynia) and high-intensity stimuli may produce severe pain, which is
exaggerated in intensity (hyperalgesia). For example, applying moderate
pressure to a bruise may produce pain and accidentally knocking it against
an object may produce pain that is far higher than would be expected for
healthy tissue. This sensitivity to stimuli helps to elicit behaviours that pro-
tect injured sites from further damage, like guarding the bruised tissue.
This sensitivity to stimuli is known to occur following injury to cutaneous,
visceral and muscle tissue and is due to changes in the physiology of
peripheral tissue (peripheral sensitization) and central nervous system
(central sensitization) (Figure 2.16).
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Figure 2.16 Peripheral and central sensitization.

Peripheral sensitization

When cells are damaged through injury or disease algesic (pain-producing)
substances accumulate in the extracellular fluid. Some of these algesic sub-
stances directly leak out of damaged cells (Figure 2.17). Others are
synthesized from non-algesic precursor chemicals that have themselves
leaked out of damaged cells or have arrived in the area as a result of plasma
extravasation (‘outside vessel’) or lymphocyte migration (Figure 2.17). In
addition, nerve impulses generated by the nociceptors invade distal branch-
es of its own free nerve endings resulting in the secretion of substance P into
the surrounding tissue fluid (Figure 2.17). The chemical soup that accumu-
lates at the site of injury produces vasodilatation, increased blood flow,
increased permeability of blood vessels and plasma extravasation, resulting
in symptoms of redness, heat and swelling. In addition, algesic substances
activate and sensitize nociceptors, resulting in pain that tends to occur when
the inflamed area is touched or moved rather than being spontaneously
present in the absence of stimuli (Levine and Reichling, 1999).

C-ibre nociceptors have a fundamental role in the detection of algesic
substances released as a consequence of tissue damage. Some of the sub-
stances (for example, bradykinin, 5-HT, H’, and K") directly activate C-fibre
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nociceptors, generating action potentials that propagate to the CNS. Other
substances (such as prostaglandins, leukotrienes, noradrenaline, adeno-
sine, adenosine b-triphosphate [ATP] and nitric oxide) sensitize
nociceptors by lowering their threshold of activation so that the nocicep-
tors begin to fire at lower intensities of stimuli. As the algesic substances
begin to accumulate and diffuse into the tissue fluid they may alter the
physiology of surrounding tissue. However, current evidence suggests that
this does not produce any appreciable sensitization of nociceptors or con-
tribute to secondary hyperalgesia in the healthy tissue that surrounds the
injury (Raja et al., 1999).

Non-steroidal anti-inflammatory drugs (NSAIDs) such as ibuprofen and
diclofenac as well as aspirin act peripherally to reduce the formation of
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Figure 2.17 Peripheral events following cell damage. Substances released as a result
of cell damage directly activate nociceptors (1). Cell damage also leads to the synthesis
of leukotrienes (LTs) and prostaglandins (PGs) which act to sensitize nociceptors (2)
and contribute to the inflammatory response through vasodilatation and plasma
extravasation. Afferent impulses also invade the free nerve endings of the nociceptor
causing the release of substance P (SP) which also causes vasodilatation and plasma
extravasation (3). LT and PG synthesis is catalysed by a variety of enzymes including
phospholipases, lipoxygenases (Lipox) and cyclo-oxygenases (COX) that can be inhib-
ited by corticosteroids, NSAIDs and COX-2 inhibitors. DRG, dorsal root ganglion.
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prostaglandins and are the most commonly used analgesics for the man-
agement of inflammatory pain. NSAIDs inhibit the activity of the enzyme
cyclo-oxygenase (COX) which catalyses the formation of prostaglandins
(PGs) from arachidonic acid at the site of tissue damage. Prostaglandins
have a variety of actions throughout the body including sensitization of
nociceptors. Inhibiting the activity of COX NSAIDs reduces the synthesis
of PGs and therefore peripheral sensitization. COX exists in two isozymes
(COX-1 and COX-2) with COX-2 being responsible for the synthesis of PGs
involved in inflammation and sensitization of nociceptors. Many NSAIDs
are non-selective and inhibit both isozymes, producing gastric side effects
due to the presence of COX-1 in the gastric mucosa. Recently, drugs that
selectively act on COX-2 have been developed in an attempt to reduce side
effects and improve efficacy. These COX-2 inhibitors (such as celecoxib,
etodolac, rofecoxib and meloxicam) are now used for short-term treatment
of acute inflammation in joints caused by arthritis (Seibert et al., 1994).

Central sensitization

Neural information arising from the site of tissue damage enters the CNS
in the dorsal horn of the spinal cord where a complex array of processing
takes place leading to sensitization of central nociceptive neurons (Figure
2.18). C-fibre nociceptor input following cell damage contributes to a sec-
ond pain sensation, which is known to increase in intensity over time. This
has been termed ‘wind-up’ and is due to a decline in the threshold of exci-
tation of central nociceptive transmission neurons with NMDA (n-methyl
d-aspartate) receptors (Dickenson and Sullivan, 1987). This ‘wind-up’
results in central nociceptive transmission neurons amplifying their output
to noxious and non-noxious inputs, resulting in hyperexcitability within the
CNS and exaggerated pain sensations. The receptive fields of central noci-
ceptive transmission neurons also expand so that they become responsive
to stimuli applied to areas of tissue that do not normally activate them.
Furthermore, inputs from large-diameter, non-noxious, A-beta-fibres nor-
mally associated with touch and innocuous stimuli start to activate central
nociceptive transmission neurons contributing to allodynia and secondary
hyperalgesia (Cousins and Power, 1999; Doubell, 1999; Raja et al., 1999).
The pharmacology of central sensitization has received much attention
and is complex. The central terminals of peripheral nociceptive afferents
release a variety of neurochemicals, which can be broadly divided into pep-
tides (for example, substance P, calcitonin gene-related-peptide [CGRP],
somatostatin, vasoactive intestinal polypeptide [VIP]) and amino acids
(such as glutamate), although other candidate transmitters exist (such as
nerve growth factor and nitric oxide) (Yaksh, 1999). These neurochemicals
act on various receptors including neurokinin receptors (for example,
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Figure 2.18 Properties of sensitized central nociceptive neurons.

substance P) and NMDA receptors (for example, glutamate). It is the action
of these neurochemicals that makes central nociceptive transmission neu-
rons hypersensitive to additional incoming noxious and non-noxious
information. The NMDA receptor, which is located on the membrane of
the central nociceptive projection neurons, has received much attention
because of its potential role in the transition from acute to chronic pain.

NMDA receptors are activated by sustained release of glutamate and
substance P from peripheral nociceptive afferent input (Figure 2.19). This
causes an influx of Ca™ into the central nociceptive transmission neuron,
which sets in motion a sequence of events that changes the neuron’s
excitability and structure. This results in reorganization of neuronal cir-
cuitry within the CNS (central neuroplasticity). The NMDA antagonist
ketamine has been used with variable success in an attempt to prevent the
onset of central sensitization for neuropathic pain, skin pain from burns
and cancer pains. Pre-emptive analgesic interventions have also been used
prior to surgical procedures to reduce potential long-term consequences of
central sensitization associated with postoperative pain.
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Figure 2.19 NMDA (n-methyl-d-glutamate) receptor action. A high level of afferent
activity in nociceptor afferents leads to the release of glutamate (G) and substance P
(SP). The neurotransmitters may be released from separate fibres or co-released from
the same fibre. The NMDA receptor is primed by the removal of Mg* which takes
place by concurrent activation of AMPA receptors, which depolarizes the central noci-
ceptive neuron, and the activation of neurokinin (NK-1) receptors, which activate sec-
ond messengers. Glutamate also activates the NMDA receptor to open the Ca* channel
leading to long-term changes in the structural and functional abilities of the central
nociceptive cell.

The physiology of damaged nerves — chronic pain state

Much of the discussion to date highlights the action of a ‘healthy’ nocicep-
tive system that can change its sensitivity according to circumstance. The
sensitized nociceptive system assists healing of tissue and should revert to
its normal presensitized state once the tissue healing has taken place. If
tissue damage persists because of ongoing degenerative disease, activity in
the nociceptive system may also persist leading to chronic pain. However,
sometimes the nociceptive system does not revert to its normal presen-
sitized state despite the apparent healing of peripheral tissue, resulting in
prolonged central sensitization and persistent pain. This is particularly
familiar when there has been damage to nervous tissue.
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Proximal and distal nerve lesions

Pain resulting from injury to neural tissue is termed neuropathic pain and
includes a range of conditions observed in the clinic such as postamputa-
tion pain in the stump, phantom limb pain, nerve entrapment,
postherpetic neuralgia, trigeminal neuralgia, brachial plexus avulsions and
nerve damage associated with metabolic and/or nutritional status.
Neuropathic pain is characterized by pain on movement, tenderness, spon-
taneous dysaesthesias and spontaneous pain. Patients with neuropathic
pain often describe unusual sensations such as ‘shooting’, ‘burning’ and
‘electrical’ coupled with mechanical and/or thermal allodynia and hyper-
algesia. There are differences in the aetiology, clinical presentation and
response to treatment for the variety of neuropathic pains because of the
number of contributing factors (Figure 2.20) (Devor and Seltzer, 1999).
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Figure 2.20 Factors contributing to neuropathic pain.

When peripheral nerves are damaged distal to the cell body, as happens
in deafferentation syndromes such as limb amputations and peripheral
neuropathies, the distal branches of the nerve fibre initially degenerate. A
process of regeneration whereby axonal sprouts appear and attempt to re-
innervate their peripheral target follows this (Figure 2.21). A clump of
regenerating neuronal sprouts, termed a neuroma, forms when the axonal
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sprouts fail to find their target. Spontaneous nerve activity in the absence
of stimuli (termed ectopic firing) may arise at the neuroma itself (primary
site) and/or at the dorsal root ganglion (secondary site). This can generate
pain in the absence of stimuli. Neuromas have also reduced thresholds of
excitation so when pressure is applied to the injurious area excessive
amounts of nerve impulses result, producing further sensitization of cen-
tral nociceptive transmission neurons and persistent hyperalgesia and
allodynia (Wall and Gutnick, 1974; Devor and Seltzer, 1999).

When nerves are damaged proximal to the cell body the lack of normal
afferent input makes central nociceptive cells spontaneously hyperactive
(Figure 2.22). This happens with brachial plexus avulsions when the spinal
nerves are wrenched out of the spinal root leaving the patient with limb
paralysis and insensitivity to touch but an ongoing spontaneous pain due
to central sensitization.

Clearly, prolonged central sensitization appears to be a familiar con-
tributing factor to pain following nerve damage. However, peripheral nerve
lesions will also affect sensory, motor and autonomic nerve fibres. This will
alter the normal balance of activity that resides within the CNS, which may
also contribute to pain sensations. For example, lesions of large-diameter
nerve ‘touch’ fibres will remove their effect to damp down activity in the
central nociceptive neurons by ‘gate-closing’” mechanisms.
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Figure 2.21 Nerve lesions proximal to the cell body of the dorsal root ganglion (DRG).
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Figure 2.22 Nerve lesions distal to the cell body of the dorsal root ganglion (DRG).

Reorganization of central neuronal circuits

Nerve damage not only affects functional activity within the nervous system
but also leads to structural reorganization, which can lead to irreversible
peripheral and central pathophysiology. The role of reorganization of cen-
tral neuronal circuits in the brain has received attention in recent years,
culminating in the proposal of the neuromatrix theory of pain (Melzack,
1990). This theory attempts to explain how pain sensations appear to
belong to the individual. Melzack proposed that the brain has neural cir-
cuitry that assembles somatosensory input so that somatosensations feel
like our own. Melzack called this circuitry the neuromatrix and believed
that it is genetically built and modified according to the patterns of nerve
activity elicited by sensory input throughout life. The patterns of nerve
activity, termed the neurosignature, are believed to provide a flow of sen-
sations like pain that we recognize as belonging to ourselves.

The theory is particularly useful in explaining unusual sensations asso-
ciated with deafferentation syndromes like phantom limb pain following
amputation. In these situations the nervous system ‘rewires’ and sensations
are generated in body parts that no longer exist (phantom sensations).
Research has found that the loss of normal afferent input to the region of
the somatosensory cortex results in reorganization of the circuitry so that
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areas that still have normal sensory input begin to invade areas that do not.
This can generate unusual sensations such as phantom sensations includ-
ing pain (Flor et al., 1995, 1998; Montoya et al., 1998). The neuromatrix
theory of pain may prove very useful in developing knowledge on how
nervous system damage and cortical reorganization contribute to persist-
ent pain states.

This section emphasized the role of nerve damage in the development
of neuropathic pain. However, some chronic pains, such as pains of mus-
culoskeletal, vascular and visceral origin, do not involve neuropathy.

Deep structures contributing to pain

Deep somatic and visceral structures

Most information about the physiology of pain has been derived from stud-
ies that have focused on superficial structures such as the skin. However,
many clinical pains arise from deep somatic tissue (skeletal muscle and
joints) and visceral tissue (smooth muscle of the gastrointestinal, renal and
vascular systems). The skin has evolved to signal encounters with noxious
stimuli from the external environment and therefore generate escape
behaviours coupled with a sharp and localized pain. However, nociceptors
in deep somatic and visceral tissue are more likely to encounter noxious
stimuli arising from damage or disease and do not respond as readily to the
same stimuli as those found for cutaneous tissue. Consequently, deep
somatic and visceral pain differs from cutaneous pain because it is dull,
poorly localized and tends to immobolize the injured structure (Table 2.3).

Nociceptors in skeletal muscle respond to high-intensity mechanical and
thermal events and to algesic agents. Skeletal muscle is very sensitive to
ischaemia and generates a severe pain if the muscle contracts during the
ischaemic episode. Joint nociceptors respond to extreme movements of
the joint or intense pressure around the joint capsule. Joint nociceptors
become sensitized during inflammation so that nociceptors begin to dis-
charge in the absence of movement or in the presence of minor
movements of the joint (Mense and Simons, 2001). It is likely that such
peripheral sensitization contributes to the pains associated with the large
group of chronic inflammatory joint conditions such as rheumatoid arthri-
tis, osteoarthritis and ankylosing spondylitis.

Visceral structures such as the gastrointestinal tract, ureter and bladder
are particularly sensitive to twisting, distension and chemical irritants (such
as stomach acid) but are relatively insensitive to cutting, heat or pinching. It
is likely that pain associated with these stimuli is subserved by A-fibre and C-
fibre afferents. Pain and discomfort arising from visceral structures are one
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Table 2.3 The characteristics of pain arising from superficial versus deep tissue

Characteristic

Superficial

Deep

Tissues involved

Intensity

Quality

Location

Temporal aspects

Related symptoms

Cutaneous, mucous

Usually linked to severity of
damage

Sharp, pricking, stinging —
definite

Precise and well localized
Related to site of stimulus/
source of injury and/or
dermatome

More often constant than
periodic

Autonomic symptoms occur
only if tissue damage is
moderate and involves deep

Muscle including heart,
smooth and skeletal; fascia,
periosteum, joint and
connective tissue

Less likely to be linked to
severity of damage

Dull, sore, aching - fuzzy

Vague and poorly localized
May be referred to another
area of the body

More often periodic and
building to peaks of intensity
than constant

Autonomic symptoms often
present including nausea,
vomiting, sweating,

tissue palpitations

Adapted from Cousins (1987).

of the most common presentations in primary care and can signal a wide
range of conditions. For example, pain in the abdomen may result from
appendicitis, Crohn’s disease, ectopic pregnancy, biliary colic, cholecystitis,
pancreatitis, gastrointestinal ulcers, carcinomas, constipation and irritable
bowel syndrome, to name but a few. Pains in the chest are particularly
important, as clinicians need to differentiate cardiac ischaemia from dis-
eases of the aorta, lung or oesophagus and from disorders of somatic
structures such as myofascial pain of thoracic muscles, chest injury and her-
pes zoster. Clearly, the aetiology and pathophysiology underlying visceral
pains vary considerably and a range of different stimuli may elicit nocicep-
tor activity (Cousins, 1987; Blendis, 1999; Procacci et al., 1999; Raja et al.,
1999).

There appear to be few central nociceptive transmission neurons dedi-
cated to visceral input and this may contribute to the poor localization of
visceral pain. Deep somatic and visceral afferents are cabled in nerve
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bundles that primarily innervate structures like the skin or are cabled in
nerve bundles with autonomic fibres like the splanchic nerve. Visceral
input projects onward via spinoreticular and spinothalamic tracts as seen
for cutaneous pathways and this is likely to contribute to the mechanism of
referred pain.

The physiology of referred pain

Referred pain is pain that is felt at body sites that are remote from the site
of tissue damage and pathology. Pathology in deep structures often pro-
duces muscle contraction, tenderness, and characteristic patterns of skin
sensitivity and pain. For example, pain associated with myocardial infarc-
tion is distributed not only in the central chest beneath the sternum but
also down the left arm. Pain associated with oesophageal damage is
referred across the skin of the thorax and that associated with diaphrag-
matic damage in the shoulder. Often pain is referred to the cutaneous area
innervated by the same spinal segment (dermatome) as that for the viscer-
al structure. One theory of referred pain suggests that a single branched
primary afferent arising from deep visceral and cutaneous tissue supplies
the same central nociceptive transmission neuron, although evidence sug-
gests that only a small proportion of afferent nerve cells have dual input
(Figure 2.23). The convergence—projection theory of referred pain sug-
gests that separate primary afferents arising from deep and cutaneous
tissue supply the same central nociceptive transmission cell. In both
instances information arising from the central nociceptive transmission
cell is interpreted by the brain as coming from cutaneous afferents (Figure
2.23). This is because there are proportionately more cutaneous somatic
afferent neurons converging on central nociceptive transmission neurons
than there are visceral afferent neurons converging on central nociceptive
transmission neurons. Hence pain sensation is more likely to be referred to
cutaneous somatic structures. Nociceptive reflexes may also contribute to
referred pain. Input from visceral nociceptors is known to generate a reflex
muscle contraction that may be sustained and generate muscle tenderness
and an additional source of nociceptive input. Hence the projection of
pain arising from deep somatic and visceral structures to remote body
sites, which can be a source of confusion to both clinician and patient, may
be due to a combination of peripheral and central mechanisms (Fields,
1987).
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Figure 2.23 Referred pain. Branched-afferent and convergent-projection theories of
referred pain result in the brain being unable to discriminate the source of the incom-
ing noxious information (arrows) as arising from visceral structures like the heart
(rather than somatic structures like the skin). This results in pain referred to somatic
structures.

Conclusion

Many primary analgesic interventions in regular use today act on the out-
dated concept of a hard-wired ‘pain pathway’ (Figure 2.24). We now know
that pain is not a unitary phenomenon and many factors may influence the
way that we experience pain. In this chapter we have explored some of the
physiological processes that contribute to the multidimensional and
dynamic nature of pain sensation:

* The nociceptive system has evolved to detect stimuli that produce
actual or potential tissue damage in order to elicit responses to reduce
damage and aid healing.

* The nociceptive system is dynamic and its state of sensitivity can be
altered.

* It converts noxious stimuli into nerve impulses in order to generate
reflex responses to protect the body from (further) injury, and to yield
pain sensations so that we can avoid the noxious stimuli in the future.
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Figure 2.24 Sites of action of primary analgesic interventions.

Nociceptive system activity can be suppressed to reduce pain sensation
in circumstances where we need to escape from threatening situations.
The nociceptive system becomes sensitive following tissue damage so
that pain is amplified in order to immobilize injured body parts to pro-
mote tissue healing. This sensitization, which takes place peripherally
and centrally, normally disappears when the damaged tissue heals.
However, when there has been nerve damage the nociceptive system
appears to maintain its sensitive state despite the apparent absence of
ongoing tissue damage.

This mechanism may be a significant factor in some chronic pain states
and appears to be maladaptive and due to a nociceptive system that has
itself become dysfunctional because of changes in its functional and
structural organization in the CNS. It is therefore hardly surprising that
we have such difficulty managing these chronic pain states.
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CHAPTER THREE
Living with pain through the eyes
of the sufferer

KAREN MACKRODT
Aim

This chapter aims to provide the reader with an understanding of individ-
uals suffering with chronic pain. It will pull together, from personal
accounts, the complexities of chronic pain and how suffering changes the
perception of those who suffer but also of those living with someone in
pain.

Objectives

* To introduce the reader to the ways in which individuals view their own
pain.

* To develop an understanding of how individuals in pain perceive the
attitudes of the professional health team and how their attitudes towards
the team have imprinted on their understanding of their pain.

* To introduce the themes generated by individuals when seeking
help/cures/advice in developing an understanding of their pain.

Introduction

Pain is universal and complex and individuals react to their pain in com-
plex ways. As professionals we can underestimate how much pain people
endure on a daily basis. We may reduce their pain experience by viewing it
as just a limb or painful site without looking at the far-reaching impact such
pain has on them and their families.

People express themselves differently, therefore we must understand
them on an individual basis. ‘One cure does not cure all.” People with
chronic pain appear to endure many tasks and pressures. Simple things
become giant mountains to climb. Life becomes insular and the person
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often withdraws as the pain continues. Anyone who has ever suffered pain,
whether for a few hours or a few days, will appreciate the impact that
chronic pain has on individuals and their surrounding environment.

This chapter aims to encompass the thoughts and beliefs of the indi-
vidual with chronic pain. Eight patients (four male, four female), known
to two chronic pain services, were interviewed to develop an understand-
ing of how they and their significant others have lived with their pain,
how they dealt with it through various treatment regimens, and how they
found professionals’ behaviour towards them changed as the pain con-
tinued.

Nurses are directed to try to manage pain as a problem instead of attend-
ing to the person who is living the experience. Nurses tend to lead or teach
about how to live with pain when it is a persistent presence. Living with
chronic pain changes one’s quality of day-to-day life. Numerous authors
have explored the relationships among pain, suffering and quality of life
(Browne, 1996; McMillan, 1996; Carson, 1998; Buchi et al., 2002;
Blomgqyvist, 2003). Leder (1984) considered several paradoxes linked with
pain. Leder claimed that pain prompts a focusing on the one sensation that
is pain. At the same time, pain prompts people to look outside for relief.
Relief from pain can come with movement, with things that bombard
other senses (counter-stimulation) and by focusing one’s attention in a dif-
ferent way (distraction). According to Leder, pain can restrict people from
any involvement in the present yet can remind them of other times and
places when pain was not present.

Living with pain

It is very difficult to imagine how you can live with a constant pain in your
body. Patients in two chronic pain clinics volunteered to be interviewed for
this chapter. One of the patients interviewed put it beautifully in a simple
sentence: ‘It isn’t the pain which Kkills you but one that nags away at you. It
is like having someone tapping away on your shoulder all the time. You
can’t ever brush it off.” One could infer from this statement that pain is a
constant interruption.

The same person asked the question: ‘When you are in pain all the time,
you don’t have the luxury of having days of no pain or some pain. When you
are in pain all the time at what point do you tell people that you are in pain?’

To gain an insight into the lives of people in chronic pain, time was
spent with individuals to gather their own story. Box 3.1 gives an overview
of the interview process.

To begin with, the interview text was read several times and as open-
mindedly as possible to gain a naive understanding of the meaning of the



Living with pain

77

Box 3.1

Eight patients known to two chronic pain clinics were interviewed.
Patients were seen in their own homes due to the sensitive nature of
the interview content. It was felt inappropriate to have them in the
hospital environment as it might have detracted from the informality
needed.

One patient was interviewed in the pain clinic in a private room.
One patient had come to the hospital when the interviewer was
actually at her home so her husband, her chief carer, was interviewed
instead.

They were asked to ‘Go back to the beginning and tell me your story.’
Each interview was tape recorded and transcribed verbatim.

All interviews averaged 2 hours.

From the transcripts, statements were placed into contexts/themes.
Four themes and nine subthemes were generated using Parse’s

human being theory (1992, 1995).
* From this the body of the chapter was born.

participants’ experiences of living with pain. The text was then divided into
meaning units, each consisting of a sentence, several sentences, a para-
graph or several paragraphs with similar meaning in relation to the chapter
aims. The meaning units were transformed through reanalysis of the con-
text to give formulated meaning concerning the men’s and women’s
experiences of living with chronic pain. These were then related to each
other and organized into themes and subthemes (Table 3.1).

Table 3.1 Interview texts organized into themes and subthemes

Theme

Subtheme

Experiencing the body as an
obstruction

Losing the ‘old self’

Experiencing unhelpful attitudes

Experiencing helpful attitudes

Living with a reluctant body
Living daily with a body in pain

Transcending to the past
Not being in control
Not being a useful person/partner/parent

Not being listened to
Constant battles and failures

Gaining some control
Having to nurture hope
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Experiencing the body as an obstruction

The theme of experiencing the body as an obstruction consists of two sub-
themes: living with a reluctant body and living daily with a body in pain.
These themes relate closely to those highlighted in Paulson et al.’s (2002)
study on men experiencing fibromyalgia pain.

Living with a reluctant body

All experienced some level of reluctance on the body’s part to do activities
because the pain stopped them from doing them. On good days one man
felt a fraud. He pushed himself, especially in the garden. He’d had to give
up work because of the pain. He’d stopped doing things in the garden
because of the pain. He felt guilty doing the garden and not working. He
said that if he could cut the grass he should be able to work. Another man
carried on working after a lifting injury hurt his back. He had to drive a
long distance to work. As the days went on the driving became more
uncomfortable. He did all the right things - he had a hot bath, took
painkillers and used hot liniments in order to be able to do the drive.
Eventually he was unable to work because of the pain.

One woman was pregnant at the time and bent over and heard a ‘snap’
in her back. She lay on the floor and managed to get her neighbour to send
for the doctor. He blamed it on the pregnancy and said it was contractions
and the baby was coming. When the baby eventually came the contractions
went but the back pain stayed. As the children grew the pain remained in
her back. She would spend ages lying on the floor with small children
around her. Her husband would get up in the morning and make sand-
wiches and drinks for her and the children because she couldn’t stand or
walk. Another man took an hour and a half to put his socks on in the morn-
ing. His wife would dress him at 4 o’clock so he could leave for work at the
normal time. There were many other examples of activities that individuals
wished to perform but were unable to because of their pain and disability.
All found that they had the willingness in mind but inability in body to do
daily tasks. They talked about not achieving or struggling with small tasks
previously not even thought about.

Living daily with a body in pain

From waking to going to bed all felt the pain invaded their lives. One man
described his pain as unbelievable. He described it as a ‘cranking inside the
head’. Every so often the pain builds up and then a bang occurs, the pain
comes out and totally debilitates. All activity stops; all normal thoughts are
curtailed until the pain is back under control. Severeijns et al.’s (2001)
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study demonstrated that chronic pain patients who catastrophize their
pain experience more pain intensity, feel more disabled by their pain prob-
lem and experience more psychological distress.

Many had experienced that it was impossible at first to make plans, as
they often did not know from one day to the next if they would have the
energy to carry out their jobs or chores. They began to live one day at a
time, sometimes minute by minute. One participant said the pain had
‘chipped’ away at her. She felt like ‘Medusa’. Another felt she was in a cage
and wished she could ‘leg it’ and go anywhere that didn’t have any pain in
it. One told of his experience of taking painkillers. He’d never taken as
much as an aspirin before his back problem; now he had them for break-
fast, dinner, tea and supper. Others also commented on the way that their
pain altered their behaviour during the day. One woman expressed her
pain to others by fidgeting from one position to the other. She found this
stopped others always asking her about her pain. The meaning of living
with chronic pain was uniquely presented in each description and yet all
participants described their anguish and forbearance that shaped their
day-to-day lives.

Losing the ‘old self’

This theme consists of three subthemes: reflecting on the past, not being
in control and not being a useful person/partner/parent.

In illness, the relationship to the body is changed. Instead of being one’s
body, one is confronted with faving a body in a different way than when
healthy (Paulson et al., 2002). It means losing the familiar and experien-
cing a sense of discontinuity with the world (Quinn, 1991). According to
Corbin and Strauss (1987), chronic illness crashes into a person’s life and
separates the person in the present from the person in the past. In recon-
structing a new timeline, the person also reconfigures his or her old self,
the one that ‘used to be’. This self may remain in a small or large part, but
for many their physical suffering is mediated through a sense of loss
(Radley, 1994).

Reflecting on the past

All the people interviewed felt cheated by the way in which the pain had
changed their lives. One man was a plasterer and had been in the army and
had run in marathons. When he lost the use of his legs and had to use a
wheelchair he felt frustrated and angry that it had happened to him. He
looked back at how he had been and what he was now. He felt humiliated at
times with the pain and frustrated when it was out of control. ‘You go to
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school, you study and you leave school. You get a job and get a house and
family. That is your life. With me life stopped dead and - crash bang wallop
- I had to restart my life at 40. You have to retrain your thoughts and think
about your life.” Another told how her career as a nurse was ‘going out of the
window’ and friends that she had made came to see her less and less. When
she went home from hospital she felt like she had ceased to exist because she
didn’t see anybody, only family. All saw themselves as different from the peo-
ple they once were. One man fell off a ladder, went to hospital and was told
he had a crush fracture of his thoracic vertebrae and would be on traction
for 6 weeks. He didn’t like that idea as he was getting married within that
period so he discharged himself. He now states, 40 years later, ‘I find it hard
to accept and it is the horrible words, “if only I had done”, or “if only I
hadn’t done” I wouldn’t be what I am now.” (There is some self-blame here.)

All told of what they were and how much they had achieved before they
had suffered with pain. They had all lived their lives to the full before the
pain developed. People around them could see they were happy and full of
energy. When the pain developed it wasn’t only their lives that were affect-
ed but the lives of their loved ones too. Now it was a matter of getting up
and surviving the day without too much distress. Pain-relieving alterations
are made to habits and routines of daily life in response to the pain. One
woman had her own business. So did her husband. They lost their busi-
nesses, their shop and their house through their ill health. Constant pain
affects all the unseen environmental issues too. The carer highlighted the
fact that his wife will not accept her limitations and where she is now: ‘She
thinks she can do what she did years ago. She has to set new horizons and
have those that are achievable rather than the unachievable. Great advice
but when you are in constant pain it isn’t always easy to hear logically.” The
change included remembering, keeping busy with distracting activities and
retreating from others.

Not being in control

People who experience high levels of stress caused by chronic pain over a
long period of time feel that nothing they do matters. They feel helpless,
trapped and unable to avoid negative outcomes. As a result these people
often stop striving for goals. They come to believe they have no control
over their lives, and may fail to exert control over situations in which some
success could be possible. They had developed what Seligman (1975)
described as ‘learned helplessness’. This theory demonstrated that people
learn to be helpless by being in uncontrollable situations that lead to
repeated failure.

One woman with back pain said that it was ‘difficult’ for everyone else
to know what she was feeling. ‘It isn’t visual. Because there is nothing
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missing and nothing to see so your brain tells you if you see someone with
one arm you know they have a problem. If you are just standing there then
it isn’t visible.” Many told of the frustrations felt from not being in control
of their situation. To use a phrase from Chapter 1, they were experiencing
themselves as people in pain and not people in pain. One told of the devas-
tation she felt when she was told that she could no longer teach. She was
due for promotion but was told to give up her job. Following this she had
a disabled car sticker and couldn’t get out of the car one day because of the
severe pain she was experiencing. A neighbour came over and commented
that ‘it’s all right for you to be parked in the disabled area’. She was feeling
terrible and just ‘let rip” at her. It made her realize that she wasn’t going to
cope with work and she accepted the offer of medical discharge.

According to Klinger et al. (1999) depression has been highly correlated
with occupational adaptation and pain. Those individuals who adapted
more activities and experienced more pain also report more feelings of
depression. One man became depressed because of the constant pain he
felt. Looking back he feels that he made the pain worse himself because of
the constant frustration and the fact that it was always on the mind. ‘It is
on your mind all the time, whether your brain plays tricks with you. Other
problems arise because of the state of your mind.” All told of going through
stages of self-pity and ‘why me?’ phases. One stated that she ‘played along’
because she was desperate for help. She and others stated they would have
done anything anyone said to them to help with the pain.

All felt the suffocating feeling of having doors shut in their faces. Time
and time again, after each and every surgical procedure, they received false
hopes of being pain free. All the participants had given their self-control
over to the professionals at some stage and it was hard to regain that con-
trol without help from others.

Not being a useful person/partner/parent

All have found it difficult to come to terms with a less active life. None of
the eight participants was working. Adjustments include spending more
time at home, seeking assistance for instrumental activities of daily living
such as shopping and laundry, decreasing participation in activities such as
sports and social activities, and using rest during an activity in order to
complete it (Henriksson et al., 1992).

The men felt useless because their role had changed within the house-
hold. Their wives were now the breadwinners. Self-esteem shifts to a
negative position. The women in the group felt they were unable to do the
household chores and so felt guilty in a different way because it was hard
even to prepare evening meals at times because of the pain. One told of
hating herself. She said ‘I didn’t want anyone to know how much pain I was
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in. I thought I had become a pain in the bum to other people. People don’t
want to know how much pain you really are in, so you lie to them, you hide
the truth.” One woman felt she had a long way to go before she was ready
for society. Throughout her twenties and thirties she had been in pain. She
had lost the knack of talking socially to people. She hadn’t experienced
going to the pub and meeting members of the opposite sex because she
had either been in hospital or at home in bed with pain.

Partners’ behaviour towards them shifted too. One told of her husband
becoming too protective. ‘It came to the point when I dropped something
he would pick it up. If I went down on my knees he would already be there
before I had got down.” Another told of the reality of having to have a ‘false
retirement’ before actually being at the age for retirement. He felt he was
under pressure to go back to work even though it was a struggle. The hus-
band of one woman felt that there had been a gradual shift in his
responsibilities within the home. He found himself doing more and more
of the daily routines. One man said ‘I feel stupid that I do not feel like a
man anymore. She’s carrying three bags of shopping and I am carrying
none. I wonder what she is thinking. It is degrading.’

Relationships with spouses faltered. One told: ‘My relationship with my
husband was very distant. My whole day was in pain, going to bed, getting
up and then going back to bed. Being intimate was totally out of the ques-
tion. I couldn’t stand anybody near me because of the actual physical part
of all that. I didn’t want to do anything, not that I didn’t want to, I just
couldn’t.’

Another told of the fact that he hadn’t had a sexual relationship with his
wife for over 10 years. ‘I tell her I love her every day and I am always giving
her cuddles and kisses. The only thing is she used to give me cuddles and
squeeze me and I would lock up. So now she doesn’t do that. That side of
it has gone from her.” The carer stated there are many times that his wife is
in pain and she sleeps a lot due to the medication, but there is no spon-
taneity. ‘It certainly has been lost, but you just adjust to things.” One told
of the fact that when she had gone out with men on dates they couldn’t
cope with the fact that she had a pump implanted into her abdomen. They
would shy away once they found out. She believes that to have a successful
relationship ‘the person has to accept you for what and who you are, gad-
gets and all’. She felt it could be easier to continue relationships if they
were already established, well before the pain problem occurs.

One man found that his twin sons were deeply affected at first. His
youngest was affected the most. He said: ‘At one time his dad would coach
football, his dad went to work 7 days a week, his dad brought the money in,
then all of a sudden there is dad unable to do anything much.” When the
boys wanted new football boots he was unable to buy them so they both
went out and found a little job to save up for them. The man knew that if
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he had still been earning they wouldn’t have thought of doing anything like
that. His pain had made them grow up too quickly.

Another asked her grown-up children whether they had seen her miser-
able all the time they were growing up without her joining in. They said no.
They just accepted it as that was their life. ‘We went out together and dad
“did” and I sat on the side clapping and laughed, which was the way they
saw it.” Another mother also felt saddened that her pain had made her chil-
dren lose their childhood. She does see the positive side and feels they are
very independent and confident. However, the downside of this is that she
feels that she has to hide her pain from them and try to manage more than
she really can to let them live their lives.

All found that when the pain is bad they become isolated in some
respect with the pain. One explained that she hadn’t lost her circle of
friends of five or six good ones, just the hangers on. Due to not being able
to work others found they missed their work colleagues and, slowly,
through time, even these dwindled to only a few. Hospitals became their
social life at one point or another.

Experiencing unhelpful attitudes

This theme consists of two subthemes: not being listened to and constant
battles and failures.

Not being listened to

Not only did professionals fail to listen to the interviewees but members of
their families and friends behaved in the same way. Madjar (1997) high-
lighted that pain can create a gulf between those who are in pain and those
who are not. One said of his friends: “The friends don’t understand it. I ask
them to trust my judgement. They don’t think I can trust myself; they are
even taking that away from me.” The same man stated that, one evening,
his friend asked him to go to the pub. His wife asked: ‘Will you be all right?’
He thought: ‘Why can’t she leave me alone?” Many felt that they had to live
their lives so they didn’t upset anyone even though it caused them mental
anguish to do so. Many felt that others were being overprotective when, in
fact, they were smothering them with their kindness.

At the beginning many believed in what the medics told them without
questioning their ability or the rate of success. One recounted that she was
so naive or desperate and that she just ‘swallowed what they said’. She
hadn’t asked any questions about the surgery. She says: ‘I remember these
wonderful words ringing in my ears - you will be all right now, get on with
your life, the only thing is you will never be able to ride a bike again.” Two
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years later she needed another operation. Again she was told that it would
change her life. On the face of it she says ‘I then realized the operation
hadn’t been the solution; on a practical level it hadn’t solved anything and
equally on a psychological level my hopes had been dashed again.’

Others told of being given false expectations by the surgeons that they
would return to work with minimal problems. Many felt that they hadn’t
been given honest expectations and that the surgery would give back their
life without pain. Some were given statistics to work with on how much
pain relief would be gained; others were given timescales to return to work.
Too often the ‘caring’ professionals criticized what they were doing or what
they were not doing. One explained that she had seen a surgeon who
hadn’t a clue as to what she was feeling. He had told her that it was all in
her head and there wasn’t anything wrong with her because the X-rays did
not show up any physical problem. She felt that he believed she was ‘mak-
ing it up’ and the pain wasn’t real.

It wasn’t just the medics who expressed unhelpful attitudes towards
them. One told of a physiotherapist at a rehabilitation centre who acted as
if she was related to an ‘SS officer’. She couldn’t get down to the floor with-
out the assistance of a chair during an exercise programme. The
physiotherapist took the chair away and left her stranded for 6 hours until
someone came to look for her. She was cold, hungry, desperate, exhausted
and in terrific pain. This was not helpful behaviour from the professional.
It left this person distraught and in too much pain to continue with the
programme. She lost the trust in the professionals supposedly ‘caring’ for
her. She didn’t complain because she felt she had to play the game. Where
would she go if she were discharged?

The same person found that she would inform doctors and nurses about
her limitations but they appeared not to believe her. She stated they would
sweep these to one side and expect her to work within their set limitations,
which were unsuitable for her, and that she felt they then branded her as
‘not trying’. One expressed great sadness that following a major operation
she was left screaming in pain and was told to be quiet, ending up with a
pulmonary embolus. She says: ‘It frightened me, it really frightened me
and I found a change in the nurses’ attitudes. I was frightened of the
nurses in case I made too much fuss.” Some nurses had compassion and
others didn’t. A number of nursing studies have highlighted the paradox
that nursing requires nurses’ participation in acts that can inflict pain and
cause suffering to other human beings (Madjar, 1999; Nagy, 1999; Allcock
and Standen, 2001). The participants didn’t expand on their concept of the
‘uncaring’ nursing and medical staff they experienced but those who
experienced this were hurt by the way they had been treated.

Many also expressed anguish at some of the nurses’ attitudes to them
while recovering from surgery. One being an ex-nurse herself said: “The
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nurses don’t like it if you are a nurse. I was told that because I was an
orthopaedic nurse I would be able to quote all the right symptoms for the
problem. In the end I asked my GP to stop putting down that I was a nurse.
He thought he was being helpful, but he wasn’t!” Blomqvist (2003) demon-
strated that problematic, demanding or unpopular patients are considered
to be uncooperative or to be coping less well and lacking visible indicators
of pain.

Constant battles/failures

At the stage when these people were interviewed they had all gone through
many procedures and investigations by the medical profession and many
changes in their lifestyles. Many battles were against the professionals who
were aiming to get them better. Lack of communication and honesty was a
large theme and everyone experienced it. They were all at some point ‘play-
ing the game’ to gain results with their pain at each medical hurdle. Madjar
(1999) points out that carers must not doubt the reality of a person’s pain
but should acknowledge its existence.
Another says:

I found the medical profession gave me an attitude over time. Through get-
ting different diagnoses and because you can’t be yourself because the pain
is there all the time, and your aim is to get it sorted. It doesn’t give you any
room to look at different things in different ways. It is the professional’s atti-
tude that reflects on the patient. It can put doubts in your own mind that
make you think that you are not in as much pain as you think you are. There
were times when I didn’t feel a person just the 1.4/5 person coming through
the door and nothing else.

Hall et al.’s (1999) study demonstrated that the physician’s job is to detect
morbidity. Physicians have a low threshold for ‘seeing’ signs of emotional
distress. They may also make assumptions about the distress and discon-
tent experienced by those with chronic illness.

The husband of one woman said: ‘We have tried everything to get rid of
the pain. She has tried Reiki and seems to get some relief from it but it only
sends her to sleep for the rest of the day. She has tried physiotherapy, mas-
sage but they all have limited effect.” Others became caught in the trap of
taking more and more medication to try to reduce the pain.

One explained that she had been referred to a residential pain-manage-
ment programme to improve the way she dealt with the pain. It uses a
cognitive-behavioural approach. When she went up to the assessment,
someone said ‘you have caused all this pain by having six operations, and
by the way, you are now a drug addict’. He offered her no assistance in
dealing with these statements. A week later she received a letter saying if
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she had problems with stairs she could not come on the programme. She
didn’t go, but felt they wanted fit, well people for the programme.

One man now has a spinal cord stimulator in place to help with his pain
(see Chapter 6 for an explanation). He underwent intensive assessment
(psychological and physical) to determine whether this would be an appro-
priate treatment for him. He perceived that it could take 70% of his pain
away. He recounted that he would have done it even if they had said that it
would provide 7% relief. However, professionals working in chronic pain
clinics tend to suggest that they could provide a maximum of 50% relief and
anything over this is a bonus. He now says of the device ‘the body gets used
to it quicker than it does to drugs. I can put it on and immediately the pain
goes away. The second it is switched off the pain comes back. If I have the
stim on I can’t move my head at all. The simplest movements can increase
the intensity to unbearable mode. It normally sits on the table unattached.’

Experiencing helpful attitudes

Gaining some control

Having a chronic illness is extremely stressful. There are a number of rea-
sons why believing that you have personal control can affect the amount of
distress experienced in the face of such stress. Perceiving control may influ-
ence the predictability of outcomes. Perceiving that you are in control of
the situation can set an upper limit to how bad the outcome will be. It often
makes you feel better emotionally (Wallston, 1993).

Many started to shift their locus of control from believing others had the
power to help them to having a greater internal locus where they started to
believe in themselves again. One of the greatest changes occurred for some
following attendance on pain-management programmes. One expressed it
as the ‘road to Damascus’. All the people on the programme were saying
the same things as her. She found she could talk openly about the pain in
a relaxed way. One woman felt that when she attended the chronic pain
clinic: “There was a shift that happened. Not straight away, but there was a
definite shift with my thought processes and with my self-worth. If I can get
back some control, try to do something positive and find myself again I can
start to live again.’

Another found that following the procedure to put an implantable
pump for delivering morphine into her system made a huge difference to
her life. She says:

Once I had the pump working, I felt for the first time in years awake. I would
read the papers and watch the news but I wouldn’t take anything in when I
was taking the morphine orally. Now I am so alert I realize now what I have
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been missing all these years. It was obvious that I had turned into a walking
zombie. When I became awake I was seeing things for the first time. Family
has noticed a difference in me; I no longer have hollow eyes. It was amazing
to get up one morning and feel awake. I couldn’t get used to it at first but it
is so nice. I hadn’t realized what I had become.

Another said:

Through using relaxation techniques I can now use it when I am hurting bad.
I can separate myself, not completely so it doesn’t hurt but I can distance
myself. Just being able to accept it and being more objective. ‘Do I have to do
it?” ‘No, but I don’t need to avoid it completely.” I have stopped saying sorry
to everyone for what I am not achieving. Now it doesn’t worry me.

Participants also commented that the activities they continued to do were
important, and that activities that they no longer did were less important.
Therefore they had adapted how they did activities that were most important.

Others have developed their hobbies more to enable them to achieve
things. One woman has become the editor of a charity newsletter while
pursuing other things in her own time. Pacing becomes paramount in
achieving things on a daily basis. Through pacing many were taking holi-
days and visiting friends again. They have learnt to develop a strategy for
themselves, which works for them. Through this they have learnt to be able
to ‘do things again’. They had learned to alter their value systems to main-
tain their quality of life, for example, dropping activities that are no longer
feasible and replacing them with other activities (Rejeski, 1996).

Lazarus and Folkman (1984) consider coping to be a process that changes
over time and across situations. So by changing the situation or changing
their feelings about it they developed more helpful coping strategies.

Having to nurture hope

Hope can be defined as ‘the feeling that what is wanted can be had or that
events will turn out well’. Hope is a complex human experience. It is a mix-
ture of feelings that centre on the belief that there are solutions to human
problems and needs (Lange, 1978).

Despite being pessimistic about ever being without pain in the future, all
of those interviewed retained various wishes and goals in life. They had
given up hope of living life without pain and had accepted that there would
always be some level of pain in their lives. By believing this and striving to
get the most from the situation they were living in, they had developed
hope that they would get the most from what they had.

Dale Genova-Strickland (1997) expressed the experiences she had living
with chronic pain. She says of the theory behind On Death and Dying by
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Kiibler-Ross (1969): ‘Of the stages you go through when you learn you are
terminally ill and faced with the reality that you are going to die. First, you
have denial; then bargaining; then anger; then acceptance. Chronic pain is
much the same. Chronic pain in its own right is terminal.” Does this
suggest that pain may not totally go away until death? She says:

Life changes because of the pain, yet you refuse to believe this has happened.
That is the denial. Then comes the bargaining. No bargains can be made.
Then, the anger. Angry with everyone for not realizing I hurt. Angry because
I was suffering and my life was changing before me in every direction. Anger
because doctors, lawyers and everyone questioned me, wanting to know. The
anger only leads to more. The acceptance is when I have accepted this life
with pain. It has taken five years for this acceptance to take hold. It hasn’t
changed the pain, it has only allowed me to laugh again.

These words from a person suffering like the eight people interviewed
identifies clearly what their transition has been like. You can see that they
have now attained some level of acceptance. A poem by a chronic pain suf-
ferer of many years sums up what her feelings and thoughts about her
constant pain are.

A poem by a chronic pain sufferer (June Pears)

Pain is something you cannot see, a silent partner, there
constantly.

Each morning you wake up, you hope and pray the pain won’t
be as bad today.

You try to be cheerful, and carry on, hoping tomorrow the pain
will be gone.

People say ‘you look well’, you don’t let on your days are hell.
You try to come to terms with what you have got, but peace
within, you definitely have not.

The days go by, the tears often fall, the road is long, the
mountain tall.

But day-by-day, you try your best, but life’s a bitch, you’ve lost
your zest.

That ‘get up and go’, enjoy life to the full when you’re in pain,
it isn’t a life at all.

Miracles happen, so they say, I just hope one comes my way.
To wake up in the morning free from pain my life would be
worth living again.

To plan a future, to laugh and smile, to find peace, just for

a while.

You can’t see the pain, or feel the mental stress the way you
feel, you’re a total mess. But somehow your inner strength sees
you through, you hope and pray life will be kinder to you.
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All the participants had started to accept, and some had gone further into
accepting, that they should live their lives as best they could but all had a
place in their minds that asked for a miracle to happen.

Comprehensive understanding

A life full of pain implies constant pain and the inability to lead a ‘normal
life’. A healthy body is taken for granted until it is no longer functioning
normally. In order to lead as normal a life as possible all the sufferers had
to search for relief of pain and nurtured hope despite treatment failings.
Pain is more likely to cause suffering when it is out of control, its intensity
is overwhelming, its source is unknown, its meaning is very serious and it
shows no signs of ending.

Figure 3.1 is a pictorial representation of illness. It emphasizes the
dimensions of illness and can clearly identify the themes and subthemes
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Figure 3.1 Pictorial representation of illness. (Courtesy of Tom Sensky Department
of Psychological Medicine, Imperial College London, West Middlesex University
Hospital.)
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that the eight chronic pain participants experienced. All had varying
degrees of loss of their older self and many had developed their own ways
of dealing with the pain and the situation they were now in. It was inter-
esting to hear how they had all emerged with different viewpoints and the
losses at this stage in their lives were not as prominent as previously.

Conclusion

Enhanced understanding of the experience of living with chronic pain pre-
pares nurses and health professionals to be more open to discover how
individuals live in enduring discomfort. As the poem reminds us, we can-
not ever truly understand another person’s pain experience. Health
professionals have a responsibility to listen to people if they want to speak
about their pain and to respect those who do not wish to tell.

Nurses have a responsibility to learn how people want and prefer to use
their medication and other therapies. Carson (1998) feels that nurses
should strive to attain specific outcomes:

* all patients should have the opportunity to discuss personal concerns
about pain and comfort;

* care plans should flow from the patient/family perspective of concerns
and desires;

* every concern about pain should be addressed and evaluated by the
patient/family.

People who live with pain learn the intricate ways in which things help
and hinder, and they know how much relief they want and when it might
be best to try a different strategy. Nurses and other professionals have a
role, which is listening, providing comfort and acting when requested. This
may be a more helpful approach to these people than gaining large
amounts of information via a lengthy assessment, which can hinder nurses
and professionals from truly understanding lived experiences of pain.
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CHAPTER FOUR

Appraising pain

CAROL MACKINTOSH
Aim

To present an overview of the key issues that affect the appraisal of pain
and to indicate how these issues can affect subsequent clinical practice.

Objectives
By the end of the chapter the reader will:

* be able to recognize the range of issues that affect the appraisal of pain;

* be able to identify the complex interrelatedness of these issues for the
individual experiencing pain;

* be able to identify how these issues affect the clinical appraisal of pain;

* be aware of the skills necessary to ensure that optimum appraisal of pain
can occur.

Introduction

The accurate appraisal of pain requires a creative, holistic assessment of
the individual experiencing pain. This chapter identifies some of the issues
that contribute towards this appraisal: the nature of pain itself, the com-
plexity of individual variations in the experience, the ability of healthcare
professionals and pain sufferers to recognize and communicate effectively
the pain experience and, finally, the place of assessment as a method of
attempting to overcome many of these issues.

Pain is regarded in this chapter as a consistent phenomenon, and
although differences exist between the different types of commonly
occurring pain (acute pain, chronic pain, malignant pain) these do not
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detract from the centrality of key factors in the appraisal of pain that are
common throughout all its occurrences.

This chapter aims to increase awareness of these key factors and their
impact on the appraisal of pain, as well as offering an insight into how
assessment may offer a mechanism to improve the appraisal and subse-
quent management of pain for sufferers and healthcare workers.

The nature of pain

Pain is an elusive phenomenon that contains not only physiological but
many humanistic and emotional qualities which ensure that the appraisal
of pain is a difficult and complex task. It is the emotional and human
nature of the pain phenomenon that is perhaps the most difficult concept
for healthcare professionals in the present day to recognize and under-
stand. This is clearly indicated in the rather dry definition of pain first
offered by the International Association for the Study of Pain (IASP) in
1979 and now regarded as standard: ‘an unpleasant sensory and emotion-
al experience associated with actual or potential damage or described in
terms of such damage’ (IASP, 1979: 249).

Subsequent definitions remain equally elusive and unsatisfactory offer-
ing limited deconstructions, whether made from a personal or professional
perspective, as if the intangibility of the actual pain phenomenon forms a
complex barrier preventing understanding. This is no different in chronic
pain, which is simply defined as “pain that persists past the time of normal
healing’ (Strong, 1999: 13).

Many of the differences between chronic and acute pain are largely
attributed to this longevity, exacerbating many of the issues that occur in
all painful experiences, but also as a direct consequence of its persistence,
giving rise to its own unique problems. These differences are summarized
in Table 4.1.

However, the nature of this pain remains equally elusive and ill defined.
As Degenaar (1979: 303) concludes in his argument on the nature of pain,
the perspective from which the pain is viewed is perhaps the most impor-
tant factor: ‘neurologists speak in terms of nerve impulses, psychologists
in terms of emotional qualities, philosophers in terms of sensations, feel-
ing, suffering and meaning, and theologians in terms of guilt and
punishment.’

If the nature of pain remains elusive, attempts to appraise it are auto-
matically compromised by this inability to comprehend or define the
actual phenomena. Consequently, the appraisal of pain must always be
regarded as a limited and inexact skill. This does not mean that appraisal
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Table 4.1 Differences between acute and chronic pain

Acute pain Chronic pain
* Pain is a symptom * Pain is a disease
* Well-defined onset and likely ¢ Ill-defined onset
duration
* Identifiable pathology * Pathology often unidentifiable
* Objective clinical signs * Absent or adapted pathology
* Response to tissue damage * Peripheral central changes in somato-

sensory cortex

* Biological function * Unknown biological function
* Often relieved by treatment * Does not respond to treatment
* Associated with anxiety * Associated with depression
* Works well with the biomedical * Does not work well with the medical model
model
¢ Involves the individual * Involves the family, social network and
lifestyle

Adapted from Wittink and Michel (1997).

should not be attempted but, instead, appraisal must be placed firmly
within the context of this inexactitude. Appraisal of pain may never be
exact, but skilled appraisal can provide a good approximation of the indi-
vidual’s experience and act as a firm foundation for subsequent
management and treatment.

Individual variations in the pain experience

A range of factors has been accredited with determining, to a greater or
lesser degree, responsibility for many of the individual variances in re-
ported pain. Most frequently identified factors include:

* age;

* gender;

* psychological factors - personality type, anxiety, depression, prior ex-
perience and culture.

These may affect people with chronic pain in exactly the same way as all
pain sufferers.
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Age

There have been a number of long-standing suggestions that age influ-
ences how pain is perceived, with particular reference to the young and the
elderly (Mather and Mackie, 1983; Melzack et al., 1987; Short et al., 1990;
Briggs, 2003). This affects not only the sufferer of the pain but also the
carer for that person. Donovon et al. (1987) reported that dissatisfaction
with pain relief is higher in younger patients and this is tentatively sup-
ported by the work of Burns et al. (1989), who found that analgesic
requirements of 100 patients using PCA (patient-controlled analgesia)
decreased with increasing age. Where individuals are not in control of their
own pain control similar findings have also been reported. Lay et al. (1996)
found that the amount of prescribed and administered opioid given to 80
cardiac surgery patients decreased in patients aged 65+ and that this dif-
ference became greater as postoperative days passed.

None of these findings is conclusive and the impact of age if any remains
unclear. McCaffery (1983) suggests that these differences may indicate that
individuals merely express their pain differently, either as a result of age,
or as result of the social norms of their own generation.

Gender

The genders of both the sufferer and the carer have also been reported as
a key factor in determining individual variance; however, this is inconclu-
sive, with Cohen (1980) and Burns et al. (1989) reporting higher levels of
analgesic consumption by men, and Feine et al. (1991) also reporting, in an
experimental rather than a clinical study, that gender-based sensory differ-
ences do exist. Taenzer et al. (1986), Bush et al. (1993) and Mackintosh and
Bowles (1997) reported no differences in reported levels of pain between
the genders in clinical subjects.

Although many healthcare professionals may cite anecdotal evidence to
support gender differences in the pain experience, it appears likely that no
such differences exist beyond the normal variations for each individual
regardless of sex.

Psychological factors - personality types

Gender and age-related differences in individual pain perception remain
inconclusive but psychological factors may have greater effect. The com-
monest factors so far indicated are: levels of introversion and extraversion,
coping styles, anxiety traits and depression.

Taezner et al. (1986) found that extraverted patients reported more
pain and consequently received more analgesics. However, in a partial



96 Chronic Pain Management

replication of this study, Weisenberg and Caspi (1989) found extraversion
had no significant effect on reported pain ratings or pain behaviour. The
related but dissimilar issue of verbalization may cause this effect, with
Hamers et al. (1996) highlighting higher levels of pain reporting by more
verbal patients, as well as higher levels of recognition of pain by staff from
more verbal patients.

How the individual copes with pain can also have a significant effect.
Copp (1974, 1985) identified a model of pain coping styles with five differ-
ent approaches:

type 1: pain is powerful and the coper is a passive victim;

type 2: the pain is invading (invader) and the coper is the combatant;
type 3: the pain is the reality and the coper is responsive to it;

type 4: the pain is cunning and the coper is reactive to it;

type 5: the pain is demanding and the coper is interactive with it.

Sl ® N =

Copp used this model to develop an instrument called the Pain Coping
Style Inventory, which has been extensively used in work with people ex-
periencing pain of a chronic nature (Umlauf et al., 1986; Crow et al., 1996).
This work indicates that people with positive coping styles (for example,
types 2 and 3) are much more likely to find ways of coping with a painful
experience than people with a more negative or passive coping style (for
example, types 1 and 4), who may experience higher degrees of difficulty
in coping with similar amounts of pain resulting in higher levels of pain
verbalization, as well as higher levels of anxiety.

Anxiety

Anxiety has also been identified as a strong indicator of individual varia-
tions in pain, with higher levels of anxiety resulting in higher reported
levels of pain. Hayward (1975) was an early exponent of this link and sug-
gested that, if giving information reduces anxiety, then postoperative pain
can also be reduced. These findings are implied in the earlier work of
Chambers and Price (1967) and confirmed by Taezner et al. (1986), who
found that higher levels of trait anxiety and neuroticism increased pain
perception, and these were the two most important factors in predicting
pain responses. However, immediate preoperative anxiety (state anxiety)
was not a significant factor. This is contrary to the findings of Thomas et
al. (1995) who found state anxiety to be a significant predictor of post-
operative pain and individuals with high levels of state anxiety gained the
greatest benefit from using PCA.

It is apparent from these studies that anxiety in both forms (state and
trait) is clearly linked to higher levels of reported pain, and that reductions
in anxiety can also result in reductions in reported pain levels. This is of
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particular importance in chronic pain where the lack of identifiable pathol-
ogy often leads to increased anxiety (and suspicion) about the likely
underlying cause of the pain.

Depression

Depression is closely linked to trait anxiety. Taezner et al. (1986) found that
depression measured the night before surgery was a more significant indi-
cator of postoperative pain than anxiety. Depression is also closely linked
to chronic pain, and is frequently appraised alongside the actual reported
pain, and may contribute as many difficulties to the chronic pain sufferer
as the pain itself. Levels of reported depression among chronic pain suf-
ferers are high with a well-established interrelationship (Haley et al., 1985;
Sanders et al., 1992).

Prior experience/knowledge

The individual’s prior experience and expectations of pain have also been
regarded as a key factor in determining individual variance (Cohen, 1980;
Walmsley et al., 1992; Thomas and Rose, 1993; Carr, 1997). However, as
with the previously considered factors the impact this may have is incon-
clusive, with Cohen (1980) reporting no correlations between any prior
experiences or expectations of pain and the actual pain reported, and
Walmsley et al. (1992) and Carr (1997) reporting positive although varying
degrees of correlation.

Culture

Cultural differences complete the range of variables that are commonly
suggested as key determinants of individual variance in the experience of
pain. Early work by Zola (1966: 628) suggests that, when reporting condi-
tions to a physician, a ‘socially conditioned selective process may be
operating’. Zola (1966: 616) remarks, specifically on differences between
Irish and Italian patients and their reports of pain for the same condition,
that ‘it is striking that the pattern of response can vary with the ethnic back-
ground of the patient’.

Davitz et al. (1976, 1977a, 1977b) looked extensively into the impact of
culture, not only on the individual’s perception and reporting of pain but
also on the impact cultural background may have on healthcare profes-
sionals’ perceptions of others’ pain. The bulk of their work confirmed that
some form of cultural stereotyping seemed to exist between the different
ethnic groups studied, and this is confirmed by the subsequent work of
Streltzer and Wade (1981), Greenwald (1991) and Edwards et al. (2001),
with Streltzer and Wade (1981: 402) concluding that, in the ‘milieu
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(environment) of under-treatment of pain, some cultural styles are more
susceptible to under-treatment than others’.

Consequently, although various factors are recognized as influencing the
individual pain experience, the extent and interrelationship (if any) by
which they do so remain unclear. This leaves sufferers and carers with many
difficulties in the interpretation and appraisal of the pain experience.

The recognition of pain

The importance of recognizing and managing pain is well documented.
There is a clear ethical obligation for all healthcare professionals to act in
their patients’ best interests, which must include the necessity of alleviating
both pain and suffering wherever possible (Lisson, 1987; Greipp, 1992;
Copp, 1993). Consequently the need to recognize, assess and manage pain,
whether from the pain sufferers’ or healthcare workers’ perspective, is
undisputed. However, it is equally indisputable that the ability of health-
care professionals to do so is far below that required.

Within the community the incidence of pain is very difficult to gauge as
reporting is haphazard and difficult to coordinate; however, figures for the
UK suggest that the uncertainty in factual reporting of pain is itself a clear
indicator of the lack of recognition that currently exists in all facets of pain
appraisal and management.

Documentation

This picture of lack of recognition of pain is compounded by an equal fail-
ure to document reported pain in either nursing or medical records. This
was first reported by Camp (1987), who observed that less than 50% of pain
assessments from a sample of 84 patients taken from medical, surgical and
oncology settings were documented. Not only that, but of those that were
actually documented less than 50% were congruent with a pain assessment
of that patient carried out not more than 10 minutes later by the
researcher. Camp was forced to conclude that ‘nurses have not found pain
sufficiently important to merit complete assessment and documentation’
(Camp, 1987: 594). (See also Chapter 5.)

Albrecht et al. (1992) reported that nurses believed they documented
pain much more frequently than they did in reality, with few perceiving the
importance of documenting pain at all. Clarke et al. (1996) audited nursing
documentation and found that 76% of charts had no documentation of
pain assessment. Carr (1997) reported that, even after an extensive pilot of
a pain assessment tool and care plan, 44% of patient evaluations did not
include any references to pain. MacLellan (1997) reported that 77% of
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patients had no documentation of pain on record in either medical or
nursing notes beyond ‘analgesia given’, and Meurier (1998), in an audit of
pain assessment for patients with myocardial infarctions, found that all
areas of pain documentation were inadequate, with assessment at a very
superficial level where it takes place at all.

Discrepancies between nurse and patient assessments

This lack of recognition of pain is also illustrated in the discrepancies that
occur between pain sufferer and healthcare professional where actual doc-
umentation of pain does take place. Iafrati (1986), in a small study of the
correlation between nurses’ and their patients’ assessment of pain, found
that 31% correctly assessed their patients’ pain, 34.5% underestimated it,
and 34.5% overestimated it. Choiniere et al. (1990) in a larger study of 42
patients and nurses reported correct assessments at 30%, underestimation
at 43% and overestimation at 27%. Zalon (1993), in a study of 119 regis-
tered nurses and patients, found that only 34.5% of pain assessments were
accurate, whereas nurses underestimated the amount of pain their patients
reported in 45.4% of cases and overestimated in only 20.2%.

Healthcare professionals themselves reveal considerable awareness of
the problems with recognition of pain. Fox (1982) found that 65% of
nurses surveyed felt inadequate in their management of pain. Von Roerin
et al. (1993), in a survey of 899 medical staff based in the eastern states of
the USA, found that 86% believed that pain was undermedicated. Lloyd
(1994) found that 70% of nurses believed that they underestimated
patient’s pain. This picture is also reflected in the extensive need for edu-
cation to achieve appropriate pain recognition and management.

The under-recognition of pain

When discussing the factors that contribute to the underrecognition of
pain at their simplest level they can be divided into two main areas: factors
that prevent or exacerbate the communication of pain by the sufferer, and
factors that prevent or exacerbate healthcare professionals’ difficulties in
recognizing pain.

The sufferer

Only limited numbers of studies specifically consider under-recognition of
pain by sufferers, although some studies do report that, in some instances,
considerable differences exist between sufferers’ expectations of pain and
relief and those of healthcare professionals.
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Carr (1990) reports a continuing dichotomy between sufferers’ and
healthcare professionals’ expectations about pain, including the belief
from sufferers that nurses would recognize when they were in pain and
give them analgesia accordingly although, in contradiction, nurses believed
that sufferers should report pain to them so that they could then treat it.
Linked to this, evidence in Carr’s study suggests that, even if on question-
ing sufferers stated they would report pain to a nurse, in practice few of
them appeared to do so.

It becomes apparent that sufferers may not always be helpful in assisting
carers in the recognition of pain. Ferrell et al. (1991) found that 17% of
nurses, as a reason for less than adequate pain recognition, as well as 35% of
nurses reporting problems with the patient and their family as a further bar-
rier, cited lack of cooperation from sufferers. Von Roenin et al. (1993)
reported similar findings, with 62% of doctors surveyed stating that patient
reluctance to report pain was a major barrier to recognition, compounded
by reluctance among sufferers to take analgesics when prescribed. Juhl et al.
(1993) reported that only 64% of 191 postoperative patients would inform
staff if they were in pain, and Clarke et al. (1996) indicated that patient bar-
riers to adequate pain recognition were a more important factor in the
under-treatment of pain than nurses’ knowledge or education about pain.

Mackintosh (1994b) and Carr (1997) both attempt to identify what the
barriers may be that prevent sufferers from always cooperating or report-
ing pain, and conclude that many sufferers use minimizing techniques
towards their own pain. These include concepts such as the belief that
others are worse off than themselves, fear of further medical interventions
including injections and opioid drugs, and minimal expectations of pain
relief. This is also evidenced by a number of studies that report high inci-
dence of unacceptable levels of pain, coupled with high levels of patient
satisfaction with the pain management they have received (Cohen et al.,
1980; Weis et al., 1983; Mackintosh and Bowles, 1997).

Whatever specific causal factors are evidenced it is apparent that suffer-
ers themselves have some part to play in the underrecognition and
subsequent poor appraisal of pain, and that their participation and co-
operation is essential in order to ensure that sufferers received optimum
care (Watt-Watson and Stevens, 1998).

Healthcare professionals

Numerous factors have been cited as responsible for under-recognition of
pain by healthcare professionals; these include:

* inappropriate knowledge about pain;
* lack of appropriate education on pain for healthcare professionals;
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¢ difficulties of communication;
* professional carer characteristics.

Inappropriate knowledge about pain

Virtually every study that has identified difficulties in the recognition,
assessment and management of pain has also highlighted areas of know-
ledge deficit held by healthcare professionals, and indicates this as partly
responsible for the poor quality pain care received by sufferers. Early stud-
ies, including the works of Cohen (1980) and Fox (1982), found that nurses
held exaggerated fears about opioid addiction, made irrational choice of
analgesic drugs and had inadequate knowledge of how analgesics worked.
Hamilton and Edgar (1992), with a sample of 318 qualified nurses, con-
tinued to find that fear of addiction remained a major constraint to
appropriate use of opioid analgesia. Nurses remained unclear about the
properties of opioids and were uncertain of the differences between acute
and chronic pain. This lack of knowledge about analgesics is also a recur-
rent theme in many subsequent studies, including Mackintosh (1994a),
McCaffery and Ferrell (1995), Carr (1997), Howell et al. (2000) and
Mackintosh and Bowles (2000). Clarke et al. (1996) also found that nurses
lacked knowledge of non-pharmacological pain interventions, the use of
adjunctive medications, and the anatomy and physiology of pain.

Lack of appropriate education on pain for healthcare professionals

Education in appropriate methods of recognizing, assessing and managing
pain has been regarded as a key factor in improving quality of care received
by sufferers, and this would seem to be an obvious solution to many of the
difficulties identified above. Weis et al. (1983) clearly identified education
as a possible solution to the clinical problems identified in his study, as do
Van Roenin et al. (1993), McCaffery and Ferrell (1995) and Mackintosh and
Bowles (2000).

This is further supported by the work of Wilson et al. (1992), Dalton et
al. (1996), McCaffery and Ferrell (1997) and Howell et al. (2000), who all
demonstrate improvements in attitudes and knowledge towards sufferers
of pain and pain management by healthcare professionals, following spe-
cific pain education programmes, whilst Clarke et al. (1996) showed a
significant correlation between the higher level of nurse’s education and
the most accurate knowledge about pain recognition.

However, knowledge does not necessarily result in positive changes in
practice. Lack of change in clinical behaviour towards sufferers of pain has
been reported in studies where high levels of accurate knowledge con-
cerning pain and its management were present (Dalton et al., 1996, 1998;
Howell et al., 2000), with Langeveld et al. (1997) reporting that, although
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levels of knowledge about pain among the 174 nurses surveyed were good,
this was not reflected in clinical interventions used, and that level of
nurses’ education had no impact on this finding.

Difficulties of communication

Communication is a fundamental part of the ability to recognize and
appraise pain. However, the effectiveness and efficacy of healthcare pro-
fessionals’ communication skills have been constantly challenged and
appear to be an ongoing source of stress, friction and anxiety for both
healthcare professionals themselves and those they care for (Jarrett and
Payne 2000; Lloyd et al., 2000).

These communication difficulties all have a significant impact on the
recognition of pain. If healthcare professionals cannot communicate effec-
tively with those they care for, then their ability to recognize pain, assess it
and manage it must be severely constrained.

Professional carer characteristics

The final key area that has been linked with the consistent pattern of
underrecognition of pain concerns the professional characteristics of
healthcare professionals themselves (Harrison, 1991). These include fac-
tors such as the clinical setting in which professional carers work (Camp,
1987; Pitts and Healey, 1989), the length of time working in the healthcare
profession (Choiniere et al., 1990; Lander, 1990; Hamers et al., 1994), and
the medical diagnosis or the presence of pathology in the pain sufferer
(Halferns et al., 1990; Short et al., 1990; Hamers et al., 1994). However,
these factors are mainly inconclusive; other studies indicate only minimal
differences in appraisal of pain as a consequence of professional experi-
ence (Halferns et al., 1990; Field, 1996a).

It becomes apparent that a vast range of factors may be responsible for
the consistent and continuing difficulties in the appraisal of pain that
result in the under-recognition, which has been extensively reported above.
Individually these factors all have varied and uncertain levels of impact on
the pain experience, but taken together they produce a considerable
cumulative effect, all resulting in a consistent trend towards the under-
recognition of pain, the lack of pain appraisal and subsequent poor man-
agement of pain.

The appraisal of pain

In order to overcome many of the above factors, which severely limit the
recognition and subsequent appraisal of pain, it is good practice to adopt
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an objective and methodical approach to the appraisal and assessment of
pain (Von Roenin et al., 1993; Field, 1996b; Mackintosh and Bowles, 1997).
As Dunn (2000) argues, the formal assessment of an individual’s pain con-
veys three essential meanings to the person in pain.

1. That the individual’s complaint of pain is believed.

2. That the pain is being taken seriously.

3. That carers want to know what the pain is like for the person experien-
cing it.

It is, however, essential to emphasize that assessment cannot and should
not be used to either prove or disprove whether reported pain is actually
present as no objective determining measure of pain currently exists
(McCaffery and Pasero, 1999). Formal assessment is also essential as an aid
to successful management as ‘without accurate pain assessment, pain will
not be relieved successfully and the efficacy of different pain treatments
cannot be measured’ (Thompson, 1989: 149).

Pain should be assessed at a number of stages: initially after first onset
(where possible) so that a full baseline assessment can take place, against
which subsequent treatments can be measured; at suitable intervals follow-
ing any interventions or treatments; and following any reported change in
the sufferer’s pain (Dunn, 2000).

Pain assessment can take a number of different forms, all dependent on
the needs of the individual experiencing the pain, as well as the needs of
the healthcare professionals attempting to appraise and manage it.
However, key factors in assessment are essential in all areas of pain ap-
praisal and management, and should be applied in practice wherever
possible even in the swiftest and most urgent pain assessment.

The assessment of chronic pain also has some additional features, which
are as a direct consequence of its nature:

* pain is a disease;

¢ it has an ill-defined onset;

* the pathology is often unidentifiable;

* there is absent or adapted pathology;

* there are peripheral central changes in somatosensory cortex;
* there is no known biological function;

* pain does not respond to treatment;

* it is associated with depression;

¢ it does not work well with the medical model,;

* it involves the family, social network and lifestyle;

* the pain exists by itself and not merely as a symptom;

* its timespan is vague and unpredictable;

* appraisal does not depend on an established pathology;
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* pain has no purpose;

* appraisal must go beyond efficacy of treatment;

* appraisal must include psychological state;

* appraisal must go beyond the medical model;

* appraisal should cover all relevant aspects of the sufferer’s life.

Consequently the appraisal of chronic pain may have more levels of com-
plexity than pain in its simple acute form. However, the key factors in
assessment remain unchanged.

Key factors in assessment

Six key factors are commonly identified as the basic essentials of all pain
assessment (McCaffery and Pasero, 1999; Dunn, 2000). These are:

1. Location. Where the pain is, or if multiple pain sites are present where
they all are. (Individual pain sites should be assessed separately as they
may all be different.)

2. Description. What each pain is like - hot, burning, stabbing. This may be
a useful indicator of the cause of the pain, and it may also be useful to
identify words the sufferer uses to label their own pain.

3. Duration. How long the pain has been present, as well as factors that
trigger it off, and any variations in the pain so far.

4. Intensity. How much the pain hurts. This may be quantified in a num-
ber of ways either by simply recording the sufferer’s own words or by
using a formal pain assessment tool.

5. Influencing factors. Those factors that either aggravate or help relieve
the pain - for example, position, temperature or activity.

6. Previous treatment. What may have worked for the same or similar pain
in the past?

These key factors can be used in a number of different ways but most
commonly as the basis for direct questioning of the individual pain suffer-
er. They also form part of the basis of a number of different
pain-assessment tools and can be encompassed in a formal manner when
used together with a recognized assessment tool.

Pain-assessment tools

A wide range of pain-assessment tools is currently available. As yet there is
no one pain-assessment tool that meets the needs of every individual ex-
periencing pain, or every clinical area, and it may be necessary to use a
combination of tools for the individual pain sufferer as well as be familiar
with a range of tools for each clinical area. As Dunn (2000) argues the key
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element is to use a tool that is readily understandable by the person with
pain, rather than hold to a specific format.

The majority of pain-assessment tools all use the sufferer’s self-report as
the determining factor. These can be used only when the sufferer is capa-
ble of reporting the pain him- or herself, and this self-report should be
considered the gold standard as the measure of the sufferer’s pain
(McCaffery and Pasero, 1999).

The commonest and most frequently used brief self-report pain-assess-
ment tools are: descriptive scales, numerical scales and visual analogue
scales (VAS). These scales are used almost exclusively to measure the inten-
sity of the individual’s pain. These scales are generally considered as easy
and quick to use, understandable by most pain sufferers and carers, and
flexible enough to be used in a variety of clinical situations with some con-
sistency with use over time (Fordham and Dunn, 1994; Scott, 1994;
Hawthorn and Redmond, 1998; McCaffery and Pasero, 1999; Main and
Spanswick, 2000).

Examples of commonly used pain-assessment tools

Descriptive scales usually consist of a range of words describing pain on a
continuum ranging from ‘no pain’ to ‘unbearable pain’. These may be ver-
bal scales used in an oral manner, or they may be available on paper for
sufferers to indicate where their pain actually is.

The words used to describe the pain may be predetermined — mild, mod-
erate and severe pain - or the sufferer’s own words can be used.

Numerical scales work on a similar principle asking sufferers to describe
the intensity of their pain in numbers rather than words, with a common
scale of 0 = no pain and 10 = unbearable pain. These scales may be used
orally, but are most commonly used in a written paper form, with either a
horizontal or a vertical line, normally 10-cm long. Scales may be left blank
with only defining numbers at each end, or may be marked at equal inter-
vals along their length. Different numbers may also be used, for example
0 to 5 or 0 to 100.

Visual analogue scales, also known as graphic rating scales, follow the
same principle asking the sufferer to indicate the intensity of their pain on
a line, which is marked at either end only, usually with ‘no pain’ at one end
and ‘unbearable pain’ at the other. The line may be horizontal or vertical.
Sufferers are then asked to place a mark on the line indicating roughly
where they believe their pain currently is.

Faces rating scales work on the same principle, but rather than using
words or numbers instead represent the intensity of the pain experienced
in a pictorial manner normally using faces, with faces ranging across the
scale on a continuum from smiling to grimacing and crying. Of these the
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Wang-Baker scale is the commonest, most frequently used for children or
for adults who may have difficulty conceptualizing their pain as a word or
number (Wang and Baker, 1988).

It is important to stress that brief assessment tools are reliant on self-
report, are mainly used to assess one dimension of the pain experience and
its intensity, and offer only a very superficial and limited interpretation of
the sufferer’s pain. For these to be used effectively they should form only
one part of a fuller holistic individual assessment, which addresses all of
the six key factors identified above.

In order to overcome the limitations of these brief pain-assessment tools
a range of more complex and frequently multidimensional tools is also
available. Again these are heavily reliant on self-report as the key deter-
mining factor but cover a wider range of factors affecting the pain
experience. These are less flexible in their application as they may take
considerable time to complete and are most frequently used in the assess-
ment of chronic pain.

The McGill Pain Questionnaire is perhaps the best known complex tool;
first developed in 1971, it uses a complex range of scoring categories to
identify the individual’s pain score. It has subsequently been developed in
a brief form; this assessment tool remains largely within the remit of the
chronic pain clinic assessment. It has been largely replaced by a number of
other complex tools, which are more clinically focused and have a simpler
structure for both the user and the healthcare worker.

The Initial Pain Assessment Tool is advocated by McCaffery and Pasero
(1999) as providing a detailed initial assessment that incorporates all six key
factors of appraisal, as well as providing a documented record of this
appraisal, with the addition of a drawing of the human body, which can be
used to mark the location of the pain as well as any movement. This has
been successfully used in a variety of clinical areas where the nature of the
pain allows an in-depth initial assessment to take place.

A similar complex tool is the Pain Audit Collection System (PACS),
which incorporates measures of pain intensity with measures of func-
tional/behavioural abilities to create the Brief Pain Inventory (BPI); this
may also be used to audit the efficacy of treatment interventions. The sim-
plicity and brevity of this tool have resulted in its increasing popularity,
especially for the assessment of chronic pain (Pain Society, 1999).

Either of these tools may also be used in conjunction with a variety of
other assessment tools (including the brief assessment tools discussed
above), all considering different aspects of the pain experience; these
may include measures of functional ability such as the Oswestry Disability
Index, as well as measures of mood or psychological state including the
Hospital Anxiety and Depression (HAD) index. It is important to note
that the more complex the form of pain assessment the more time-
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consuming it is for both sufferer and healthcare worker, and this can lead
to frustration and confusion, as well as resulting in more complex diffi-
culties of interpretation by both the sufferer and the healthcare
professional.

Pain assessment, where self-report is unavailable for whatever reason, is
always complex and unreliable and should be avoided wherever possible.
Studies of pain sufferers with degrees of cognitive impairment all suggest
that simple pain tools such as numerical and descriptive rating scales
should be initially attempted and may be useful in a variety of conditions,
which may not be predictable (Fanurik et al., 1998; Delac, 2002). Where
these measures are utterly inapplicable it may be possible to use behav-
ioural tools as a potential indicator of disturbances in behaviours that may
be triggered by unrecognized pain but these can be used only in long-term
or chronic pain situations (Feldt et al., 1998a, 1998b, 2000). Consequently
where assessment of pain is virtually impossible, pain should be treated in
the same manner as is considered best practice for any individual with a
similar complaint (Manfredi et al., 2003).

Problems with pain assessment tools

It is possible to argue that the inadequacy of these tools and the cumber-
some nature of their use may be a major preventive to their widespread
acceptance and use (Harrison, 1991; Field, 1996a; Meurier, 1998; Bell,
2002), and, even where extensive resources and education have been
involved in the introduction of pain assessment tools into clinical practice,
findings have been disappointing (Carr, 1997). There is also a body of evi-
dence that suggests that many healthcare professionals do not use them as
they are simply disliked as inaccurate, unnecessary, time-consuming
encumbrances, or that healthcare professionals prefer to use their own per-
sonal subjective assessments (Nash et al., 1993; Hamers et al., 1994;
Meurier, 1998; McCaffery et al., 2000).

These difficulties with pain assessment, compounded by the highly sub-
jective and variable nature of the pain they are attempting to assess, ensure
that formal documented assessment of pain remains to a large degree
haphazard and of uncertain purpose.

Conclusion

The appraisal of pain is a complex, multifaceted process determined by the
highly individual and subjective nature of pain itself. Yet accurate holistic
appraisal of pain is essential for the pain sufferer in order to act not only
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as an aid for diagnosis and treatment but to ensure that the sufferer’s pain
is treated in a manner that conveys both belief and respect for their indi-
vidual pain experience.

Pain appraisal involves many aspects: the individual variations in the
experience for the sufferer as well as individual variations both personal
and professional. The art and skill of appraisal involve drawing all these
elements together to create an holistic individual assessment that is as accu-
rate and objective as possible, to form a firm basis for successful treatment
and management, providing the highest levels of care possible. Measuring
pain is a key to treating it. Pain measurement is not just for clinical trials,
nor even for audit. It should be something done regularly, like taking a
temperature or measuring blood pressure (Moore et al., 2003).
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CHAPTER FIVE
Barriers to effective pain
management

ALISON GRAY

Aims

L]

To explore beliefs and attitudes held by healthcare professionals that
could present a barrier to effective pain management.

To explore patients’ and families’/carers’ beliefs and expectations
regarding pain management that could present a barrier to effective
pain management.

To explore how the healthcare system as a whole can affect pain
management.

Objectives

To understand why pain can be undertreated due to the beliefs and
attitudes shared by healthcare professionals and patients.

To challenge current practices in order to improve the patient’s
condition and reduce the pain they experience.

To understand the nurse’s role in facilitating change through challeng-
ing beliefs, assumptions and misconceptions.

Introduction

The under-treatment of pain has been repeatedly highlighted in the nurs-
ing press, yet with the wide range of medications and interventions
available the question remains: ‘What prevents pain from being managed
effectively and why?’

This chapter seeks to explore how the beliefs and attitudes of health pro-

fessionals and the patients and families they come into contact with affect
the management of pain within the hospital environment. It will question
why ‘Barriers are treated as merely clinical failures, free of any significant
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moral implications’ (Rich, 2000) rather than as an ethical and moral obli-
gation that needs addressing in terms of why some people suffer
needlessly. Procedures are also suggested that may be developed and put
in place to minimize or prevent pain. These issues will be examined and
debated by taking an in-depth look at relevant research and literature, and
highlighting examples from the author’s own clinical experience.

Definition

It is important to recognize what is meant by the term ‘a barrier to effec-
tive treatment’ and, more specifically, the term ‘barrier’. A barrier might
be defined in two ways: first as something that prevents access (in the phys-
ical sense) and, second, as an obstacle to communication. Subdivisions of
the definition include a drawback, a hindrance or a stumbling block. All
are relevant here. The obstacle might be caused through misconception or
misinformation (communication), or by the structure of the health service
and its affiliates as such (physical).

Background

The administration of analgesia is a task that the majority of nurses will
take part in every day of their working lives. As the healthcare professional
in closest contact with the patient (Raiman, 1986; Caunt, 1992), the nurse
is in an ideal position to use his or her skill and professional knowledge to
relieve suffering and distress. Despite ongoing research and investigations
into techniques employed in this field, findings continue to report that
pain is poorly controlled in the hospital environment. One can also assume
this is true within the community setting.

Davies (1996), Allcock (1996), Lloyd (1994) and Mann and Redwood
(2000) highlight the under-treatment of pain as something that still hap-
pens regularly within the hospital setting. If a goal of nursing is to assist the
patient to have the highest level of independence and functionality regard-
less of the underlying condition (Zimmerman et al., 1996), then nurses
should more regularly examine and reassess their role and clinical practice
in order to achieve an acceptable standard of nursing care that will fulfil
this goal.

A study of the literature on pain management in the more general nurs-
ing press shows that very little of it touches on the ethical considerations of
allowing patients to experience pain but some studies nevertheless con-
clude that if patients suffer needlessly this should raise ethical concerns for
the medical staff involved (Montes-Sandoval, 1999). Closs (1990) states that
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‘unnecessary suffering should not be permitted simply on humanitarian
grounds’. In order to find in-depth articles covering this subject more spe-
cialist journals need to be investigated - see, for example, Rich (2000).

It could be argued that, in failing to treat patients with pain adequately,
the nurse is not fulfilling her duty as outlined in the Code of Professional
Conduct (UKCG, cited in Edwards, 1996). For example, clause two of the
code states that the nurse must: ‘[E]nsure that no act or omission on
[his/her] part . . . is detrimental to the . . . safety of patients and clients’
(UKCC, 1992, cited in Edwards, 1996).

Edwards (1996) states that this clause is in keeping with the ethical prin-
ciple of non-maleficence, which is the obligation not to cause harm to
others. The experience of pain can cause physiological harm and psycho-
logical damage to the patient (Caunt, 1992; Carson and Mitchell, 1998).
Inadequate treatment suggests the code is being contravened and ques-
tions the degree of responsibility and intervention shown by the nurse to
the patient.

Hawthorn and Redmond (1998: 87) list common reasons for unrelieved
pain as follows.

Fault with healthcare professionals

* Poor knowledge about the nature of pain and its management.
* Poor pain assessment:
- Inadequate collection of data
- Poor recognition of the multidimensional nature of pain
- Poor timing of assessment
- Poor interpretation of data
- Underutilization of pain assessment tools
- Poor documentation.
* Poor utilization of pain-management sKkills.
* Myths and misconceptions about opioids:
— Fear of addiction and respiratory depression
- Fear of tolerance
- Misconceptions about the placebo response
- Ageism.

Fault with patients and family members

* Reluctance to report pain:
- Desire to be a ‘good’ patient
— Fear of addiction with opioids
— Fatalistic attitudes about pain management
— Belief that pain builds character
- View pain as having moral value
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* Non-compliance with treatment.
- Lack of understanding
- Desire to maintain some control of the situation
- Belief that analgesic agents should only be taken when absolutely
necessary
- Belief that strong pain medication should be saved until the pain gets
really bad.

Fault with the healthcare system

* Barriers to opioid availability:
- Bureaucratic regulations about prescribing opioids
- Unwillingness of pharmacies to stock opioids.
* Breakdown in continuity of care:
- Poor system of organizing nursing work
- Poor coordination of care between different healthcare settings
- Low priority given to pain management
- Lack of accountability for pain management.

The healthcare professional

Whether we, as nurses, like it or not, our beliefs and values affect every
action we make, and will have an impact on those within our care,
whether positive or negative. These perceptions can influence and be
passed on to those we mentor and teach. In light of this it is therefore
vital that these feelings and beliefs are explored, understood and possibly
reconsidered in order for them not to adversely affect those within our
care. As Loveman and Gale (2000) state, ‘a key role in the assessment of
patient pain and its remediation is the perception of the patient’s pain by
the nurse’.

Many theories have been put forward to explain the assumptions that
some nurses make when treating the patient in pain. One of the most
detailed is that researched by Davis (1988), where he lists 16 assumptions
that nurses must grade on a scale as to whether they strongly agree with the
assumption or strongly disagree with it, or judge it on the levels in between.
The format used in this study has been replicated in some form or other by
other researchers (Scott, 1992; Hunt, 1995; Mackrodt, 2001) and results
continue to indicate that misconceptions and false beliefs are in evidence
in the clinical arena.

Hawthorn and Redmond (1998: 97) summarize myths and misconcep-
tions held by healthcare professionals about pain and its management as
follows:
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* all pains have an identifiable physical cause;

* people with the same tissue damage should experience similar levels of
pain;

* patients who are sleeping are not in pain;

* patients who are in pain will let the nurse know about it;

* some pains (such as cancer pain) are inevitable and intractable;

* opioids should be reserved until the pain is really bad;

* non-pharmacological interventions are only effective for mild pain;

* patients taking opioids on a prolonged basis become addicted;

* the use of opioids for pain is associated with clinically significant
respiratory depression;

* patients who come from areas where drug abuse is a common problem
are more likely to become addicted;

* pain relief following placebo injection indicates that patients are lying
about their pain;

¢ elderly patients experience less pain than younger people;

* infants do not experience pain.

Nurses feel that they have to justify their analgesic choices

Wakefield (1995) conducted interviews with five nurses and discovered that
they were more likely to administer analgesia if they could establish a cause
for pain as if needing to justify their professional choices. The discovery that
nurses felt that they had to verify what the patient said rather than taking
their statements at face value (Thorn, 1997) is a matter of some concern.
Perhaps this is due to the subjective nature of pain, and a perception of how
much pain an individual should experience in any given situation. There is
also the problem of facing questions from other nurses or colleagues who
may have felt that the choice of treatment was too strong or too weak.

Case study 1

Nurses are discussing a patient who continually asks for additional anal-
gesia for backache of an unknown cause. Once the co-dydramol has
been given and the pain still persists, the senior nurse questions if the
pain really warrants something stronger, as this is just backache, and the
patient is not exhibiting many signs of obvious distress.

Thought: Does a patient need to be constantly changing position in bed,
or cold and clammy and in obvious distress, before analgesia is adminis-
tered? Is medication the only intervention that this patient may need?
What signs do you expect to see in order to intervene with medication?
Is the patient’s verbal report sufficient?
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Perhaps the need to justify analgesia administration stems from the sug-
gestion made by some nurses that patients may publicly display activity
associated with discomfort to obtain additional medication (Wakefield,
1995), or to draw compassion and assistance from others (Montes-
Sandoval, 1999), and therefore the nurse needs to be absolutely convinced
of need in order to administer treatment. The implication is that patients
may develop behaviour patterns to manipulate a desired response. The
vitally important aspect of nurses’ role in pain management is to believe
patients, rather than assuming that they know how they are feeling, how
effective medication is for them, or having preconceived and judgemental
ideas about the rationale behind their behaviour. Madjar (1999) points out
the need for carers not to doubt the reality of a person’s pain but to
acknowledge its existence. The often-quoted definition of pain from
McCaffrey and Beepe (1994) supports this nursing action: ‘Pain is whatev-
er the experiencing person says it is and exists whenever he says it does.’
Nurses need to be aware of the dangers of dismissing the patients’ emo-
tions, believing them to be secondary in status to their own erroneous
truth (Wakefield, 1995).

Nurses fear opioid addiction

Many articles in nursing literature highlight the ‘exaggerated beliefs about
the addictive properties of opiates’ (Closs, 1990). Lloyd (1994) also suggests
that nurses have a fear of opioid addiction, and Willson (2000) suggests
that fears about opioids hinder their administration. The term ‘opiopho-
bic’ has been coined to describe those healthcare professionals who are
unwilling to administer opioids (Hofland, 1992). Morgan (1985) interprets
this as the irrational and undocumented fear that appropriate use of opi-
oid drugs causes addiction. Despite the wealth of information that clearly
indicates that there is a less than 1% chance of addiction when administer-
ing opioids for pain management (McCaffrey and Beebe, 1994), in articles
that have been published for some years these fears still abound.

Fears about becoming dependent upon medication, causing respiratory
depression and having difficulty in ever ceasing to require certain drugs,
are very apparent throughout conversations with both healthcare profes-
sionals and lay people. These range from people not wanting to take too
many tablets, to concern about the long-term effects of the stronger anal-
gesic choices. However, opioids, when used for the right reasons, are
certainly beneficial and will enhance a person’s life and ability to live it. In
order for something to be life threatening it does not have to threaten
one’s existence — it can adversely affect the ability to live life and to do the
things needed to be done or, in this case, to feel free from discomfort and
or distress.
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Case study 2

Mr Kent has been receiving diamorphine for pain since admission to
hospital. The frequency with which he asks for it is increasing. Nursing
staff are now showing reluctance to administer the medication as they
fear that he is developing tolerance and becoming dependent on the
medication as he shows little sign of being in pain for most of the time.

Thought: The idea that Mr Kent feels better now that his pain is relieved
is not considered. It is not seen as an achievement that his pain is now
more controlled and that with some fine adjustments to dosages he may
be able to have a pain-free existence. Ulterior motives are suspected. In
addition, being judgemental about what should constitute an acceptable
level of distress before analgesia is administered means that we are wait-
ing for pain to be suffered before giving treatment, rather than
attempting to relieve these painful episodes in the first place.

Pain needs to have an identifiable cause

It has been suggested that nurses are more likely to administer analgesia if
the cause of the pain is known (Wakefield, 1995). However, much research
has illustrated that, even in the surgical setting, pain is not always given
optimal treatment, despite an obvious cause. Patients report that pain is
not relieved (Cohen, 1980; Weis et al., 1983). Yet under these more con-
trolled circumstances the pain should be more easily defined and a
rationale behind the administration of analgesics be given and docu-
mented. It is important to note that pre-existing conditions causing
chronic pain will continue to cause discomfort and require treatment
appropriate to that need, as could something as uncomplicated as a
headache caused by the stress of undertaking a surgical procedure. Some
clinical areas use flow charts to enable more accurate assessment and
administration of medication, thus providing a clearer set of guidelines for
nurses and doctors to follow. However, assessing pain will have value only
when increasing the effectiveness of interventions made. In addition, some
authors see charting as a problem. Carson and Mitchell (1998) suggest that
they may actually prevent nurses from really understanding the patient’s
experience of pain, and that ‘a sincere commitment on the nurse’s part to
listen, comfort and act when required may be a more helpful approach’.
The steady evolution of modern technology has provided us with many
answers to important questions that were previously impossible to answer.
Even so, there are still many that remain unanswered and, in spite of our
new-found knowledge, we must accept that much more needs to be done.
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For a long time to come we shall be faced with pain caused by conditions
that are not obvious or even identified during the course of an illness, but
we must remember that these feelings are real to patients and have an
adverse effect on their quality of life.

Nurses question the patient’s right to be pain free

In one study, 400 questionnaires were sent to nursing staff and 269 replied.
Of these, 28% of day staff and 44% of night staff expected their patients to
experience pain, whereas 70% accepted that they underestimated pain
(Lloyd, 1994). In comparison, Bowman (1994), after interviewing 16 patients
and 13 nursing staff, discovered that the level of pain was incorrectly assessed
89% of the time, with 78% of nurses underestimating pain level.

Previous studies that have used the nursing assumptions’ questionnaire
of Davis (1988) have reported mixed feelings about pain management. Scott
(1992) also discovered this in her study, finding that 41% of qualified staff
were unsure about or even opposed to the right of a patient to a pain-free
existence. Hunt (1995) found that 24 out of 35 nurses considered that they
were better qualified to assess a patient’s pain than the patients themselves.

Obviously, goals set for monitoring pain management need to be both
measurable and achievable. It would be unrealistic to assume that all pains
can be relieved immediately. For instance, the first goal may be to alleviate
pain overnight, and reduce it during the day, or to reduce pain on move-
ment but to be pain free at rest. Patients will need to be aware that not all
pains can be relieved completely, but they should take encouragement
from knowing that, whatever is prescribed, the goal will always be to work
towards the improvement of their quality of life. It will need to be recog-
nized that it may take several attempts for the pain to be managed
effectively but also that there is no question of anyone resigning themselves
to the view that pain is to be expected, and therefore unavoidable.

A duty of care is placed in the hands of registered nurses (McKane, 2000)
but this is of little use if people continue to suffer needlessly. The inability
to manage pain can even be interpreted as negligence. In the USA, a health-
care provider was held liable for failing to treat pain in a patient who was
terminally ill. The family was awarded $US15 million in damages (Davies,
1996). Unfortunately, this was too late to improve the comfort of the patient.

Case study 3

‘Well, he’s bound to experience some discomfort, he’s just had major
surgery. Just tell him to keep pressing on the patient-controlled analge-
sia (PCA) when he needs to - that should help.’



Barriers to effective pain management 121

Thought: Is this a sufficient response? What response might you make
to a patient who is experiencing pain following surgery and who suffers
already with chronic pain? If you were the patient, what would you want
to be told? Is it acceptable to expect pain following surgery? Is morphine
the only pain relief that should be offered after surgery, or might a com-
bination of analgesia help?

Why patients do not request improved standards

In light of the above, the question arises as to why patients do not ask for,
or demand, improved standards of care. Perhaps they are conditioned by
many of the same assumptions and are therefore contributing to the barri-
ers, which also exist. However, there may be more subtle differences.

Expecting to experience pain

Just as nurses may expect patients to experience pain, perhaps patients
also expect this and are not aware that their pain may be being under-
treated (Rich, 2000). As Mann and Redwood (2000) explain, if patients are
admitted to hospital expecting to experience pain, and they consequently
do so, they can still say that they are satisfied with the level of care they
received. As Closs (1990) elaborates, some patients will believe that pain
should be endured, for example, as something they expect from having
had surgery.

Does this indicate a lack of understanding and awareness on the part of
patients or does it reflect their cultural and social beliefs? Hofland (1992)
argues that if patients have been ‘socialized in a culture that stressed stoicism,
they may rarely complain of pain, as it would be considered a sign of weakness’.

Moreover, many people do not spend extended periods of time in hos-
pital, or have training and knowledge equivalent to those looking after
them. They have no way of knowing if the pain that they are feeling is to be
expected or not. They rely entirely on the wisdom of the professional staff
who care for them.

The hospital environment

A hospital provides an environment with which the nurse is familiar; how-
ever, this will probably not be the case for the patient. People enter hospital
with their own perceptions and expectations, based on prior experiences
and earlier memories. They may have once been patients themselves, or
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they might have visited a relative in hospital, or they might have been
affected by someone else’s experiences in hospital. Whatever they may
have been, all of these can influence how the person reacts, responds and
consequently behaves in hospital.

It has been suggested that life as a patient on a hospital ward can be
threatening. People may find themselves in an unfamiliar environment,
surrounded by people who are not yet known to them, and might be
expected to adhere to the demands and expectations of the hospital rou-
tine while not necessarily feeling at all well. Anxiety can arise as people lose
their identity through wearing hospital nightclothes and by being identi-
fied by a wrist label (Raiman, 1986) culminating in, for some, the adoption
of the ‘passive role’ because they do not want to appear troublesome or for
fear of being labelled a ‘bad patient’ (Hofland, 1992). Closs (1990) and
Hofland (1992) both suggest that patients often do not inform staff of the
existence or severity of the pain although they may, in fact, be willing to dis-
cuss it, because they perceive that the nurses are too busy and they do not
want to take up their time. Admirable as this might appear, more often
than not it leads to increasing demands on the patients’ resources for deal-
ing with the pain and a consequent decrease in their physical and
psychological state.

Nurse-patient relationship

Patients and their families require additional support and time if a mean-
ingful decrease in the amount of pain experienced is to result from the
treatment administered. The therapeutic relationship should focus on
establishing an environment in which trust and honesty will prevail and
where patients and nurses are on an equal footing. For example, although
when at home a patient may have responsibility for taking analgesia as
required, in the hospital situation medications are locked away and taken
only with the agreement of the nurse. In Heyes’ (1999) research partici-
pants stated that they felt the need to ‘convince’ the assessing person that
they had pain in order to be given analgesia, illustrating how an unequal
balance of power in a relationship can occur and can be maintained. In
addition, discussions about a patient’s fears can elicit valuable information.
Something such as a fear of needles, or a previously unpleasant experience
with a certain drug, can cause a patient to deny the existence of pain. If the
fear is known then a nurse can use an alternative route of administration
or a different drug. This can be achieved only through honest and consis-
tent dialogue between the healthcare professional and the patient.

In order for a consistent, forward-thinking approach to occur, the rela-
tionship between the nurse and the patient needs to be established and
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built upon so that both parties can move towards the same goal. If the
patient’s needs are ignored or not recognized it is to the detriment of the
relationship that has been built.

Equally, education for nurses, patients and their families can lead to
increased cooperation, and should result in improved standards of care.
For example, patients in one study felt that, had they received prompt
attention and interventions from the staff looking after them, then their
pain could have been eased, rather than becoming a problem for them
(Mann and Redwood, 2000). However, this will happen only if patients feel
that they can relate concerns immediately and know that they will be acted
upon. If this is not done, patients whose pain is not relieved will begin to
feel increasingly anxious and may lose confidence in their families and the
staff looking after them (Raiman, 1986).

It has been suggested that providing sufficient pharmacological inter-
vention within a reasonable amount of time is one method that a nurse can
use to gain the patient’s trust (Cornock, 1996). As Hofland (1992) high-
lights, if patients have cause to believe that the nursing staff are not
accepting what they say to be true, appearing too hurried or ‘abrupt’, they
may resort to underreporting how they are feeling. On the other hand, if
patients understand the treatment regimen, they are less likely to feel frus-
trated and more likely to feel that they are in control.

Healthcare system

Inevitably, the system within which we work will have an effect on the stan-
dard and quality of care offered and, even if education focuses on relieving
myths and preconceptions surrounding pain management, relevant proce-
dures also need to be put in place to address the issue of poor pain
management in the hospital and community setting. The system must sup-
port raising the priority level of this type of nursing intervention. Willson
(2000) found that ‘time, organisation of care, influence of shift worked and
impact of the multi-disciplinary team’ all affected the administration of
analgesia to the patients in her study, with time causing concern in all
areas. She argued that education alone will not be enough to increase stan-
dards and quality of care and that all of these areas need to be addressed
in their entirety in order for change to be effective.

Obviously there are numerous factors that affect the healthcare system
as a whole, and it would be impossible to discuss them all. They range from
funding, staff shortages, government priorities and resources, to pressure
on length of stay in hospital arising from patients and lack of hospital beds.
The items discussed below are those that nurses could face on a daily basis
and that we need to strive to overcome.



124 Chronic Pain Management

The hierarchical nature of the nursing environment means that junior
nurses may develop behaviours based on what their senior counterparts do
and teach. Their senses are constantly bombarded by the thoughts and feel-
ings of others. If a senior nurse questions, or even just makes a comment,
about whether or not certain medications should be administered, the jun-
ior and student nurses will become part of an environment where they are
aware of false assumptions and misconceptions, may even believe them to be
true, and consequently may incorporate them into their everyday practice.

If this is combined with inadequate nurse education in this area, as has
been highlighted in research (86% of nurses in one study did not feel that
their basic training prepared them to nurse the patient in pain - Fothergill-
Bourbonnais and Wilson-Barnett, 1992), then it would be correct to
assume that when confronted with misconceptions the nurse may not have
sufficient theoretical knowledge to know if they are wrong. If supposition
rather than theory is incorporated into practice at this stage then miscon-
ceptions threaten to dominate the working environment.

Ritualistic practice

Books on nursing rituals have highlighted the ‘task orientation’ of the drug
round (Walsh and Ford, 1995). An ethnographic study carried out by
Willson (2000) documents results of semi-structured interviews and parti-
cipant observation concerning the routine administration of medication.
She describes how, in an orthopaedic trauma unit, pain assessment was car-
ried out at the same time as the drug round.

Case study 4

Nurse Smith is doing the lunchtime drug round. As she does so she
reaches Mr Saunders who has received ‘as required’ analgesia for the last
three drug rounds. She asks ‘Are you in any pain?’. ‘Yes nurse - the leg
still hurts’, for which he receives the prescribed dose of co-proxamol.
Nurse Smith moves on to the next patient.

Thought: The example illustrates how, in completing one task (admin-
istering a drug), the nurse has established that Mr Saunders is in pain

but has not done anything to evaluate if previously administered anal-

gesia has been effective. The need to relieve pain has become second-

ary in importance to the general task-orientation pattern of the ward.

What action could the nurse have taken to improve Mr Saunders’ pain
management?
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In nursing education, the nursing process is highlighted as one that
begins with assessment, leading to the nurse being able to plan, implement
and evaluate care (Royle and Walsh, 1992). This should be an ongoing
process as individual needs may change on a day-by-day basis. Care should
be evaluated and then re-evaluated. The nursing process should be imple-
mented repeatedly throughout the patient’s stay.

The need for thorough pain assessment to be incorporated into practice
has been raised in an earlier paper by Walker and Campbell (1988, cited in
Baillie, 1993) when they state ‘Pain assessment and control should be a pri-
ority within nursing’. If adequate time is not put into carrying out all parts
of the nursing process interventions made may well be less effective.

Pain-assessment tools

One method by which pain can be addressed thoroughly and effectively is
through the use of assessment tools. Despite being widely available, they
appear to be inconsistently applied in practice (Willson, 1992) or not avail-
able at all. Managing change in any environment is challenging, as people
can resist, due to fear of change, or because they feel that an already
exhausting workload is about to increase yet again.

However, such tools will be of value only if misconceptions on the part
of the nurse do not lead to inaccurate assessments (Fothergill-Bourbonnais
and Wilson-Barnett, 1992). Research studies have shown that ‘administra-

tion of analgesia often bore no relation to recorded pain assessment’
(Lloyd, 1994).

Case study 5

We often hear the phrases ‘not more paperwork - that’s all I do these
days’ and ‘I just don’t have time!” It is sometimes perceived to be easier
to resist change, as it will inevitably require reorganization of the work-
load and shifting the focus of behaviours. It can also, however, provide
the stimulus to increase satisfaction in the quality of nursing care and
the lives of those with whom we come into contact.

Controlled drug administration

In addition to the concerns surrounding the administration of opioids ‘the
time and manpower it takes to administer controlled opioids may also influ-
ence the decision as the procedure takes the time of at least one nurse’
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(Willson, 2000). In some hospitals, due to the need for two nurses to admin-
ister controlled drugs, it is less easy to administer medication, and this
frequently means there is a delay in meeting patients’ needs. This dilemma
was recognized by Mann and Redwood (2000), noting that procedural
requirements were causing a significant delay in the administration of opi-
oids. In order to improve the standard of patient care, the ‘two-nurse
administration’ requirement was removed. Although appearing to be a good
idea in theory this may be counterproductive as it places greater responsibili-
ty on the nursing staff because decisions are made in isolation, as opposed to
being taken after discussion with and agreement from a fellow professional.

Conclusion

It would appear that the most difficult aspect of the management of pain
is its subjective nature. Feelings are so individual and personal that it is only
through establishing dialogue between patients and staff that any inroads
can be made into eliminating and managing a person’s pain. The basis of
all these nursing interventions always will be, and should be, through effec-
tive communication.

We can identify numerous obstacles that need to be overcome before
pain can be properly and appropriately managed in all healthcare environ-
ments. These originate from patients and staff and from procedures that
are currently in place. It will only be through openness and a willingness to
change, and through being prepared to accept and operate different strate-
gies and educational approaches, that standards will improve and barriers
will be broken down for the patients within our care.
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CHAPTER SIX
Invasive techniques

CAROL BANKS
Aim

To introduce the reader to the use of invasive techniques for the manage-
ment of chronic pain within the context of a multidisciplinary pain
management service.

Objectives
By the end of the chapter the reader will:

* be able to appreciate and understand the rationale, timing, efficacy, con-
traindications and potential complications of invasive pain-management
techniques;

* be aware of the various invasive pain-management techniques available,
their appropriateness, limitations and benefits.

Introduction

Until the 1960s, pain clinics, pain specialists and pain research barely exist-
ed and pain was generally thought of as a byproduct of disease. It is
reasonable to think of acute pain in this way but, today, professionals work-
ing in the field of chronic pain consider chronic pain as a specific
healthcare problem and even a disease in its own right. Unlike acute pain,
chronic pain often serves no biological purpose and causes a great deal of
disability and suffering, not just for those in pain but also for people close
to them.

129
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Before the 1960s it was generally believed that the sensory nervous sys-
tem was like a set of wires that conducted impulses from the periphery to
the brain, rather like a telephone exchange system. It would be logical,
then, to think that if a specific nerve is causing pain the surgeon should cut
or destroy the offending nerve and terminate the painful sensation. If a
nerve is cut or destroyed the pain is abolished, until the nerve regenerates
and the pain returns. This could be due to the fact that the pathology that
was in the nerve has migrated centrally into the spinal cord, where cells
become hyperexcitable (see Chapter 2). This type of surgery is now rarely
performed and used only when pain is severe and the life expectancy of the
person is less than 6 months, although there is the odd exception to this
rule such as destruction of the small nerves supplying sensation to the facet
joints of the spine.

Over the last half-century many invasive procedures have been devel-
oped and used for the treatment of chronic pain, spurred by the
publication of Melzack and Wall’s gate-control theory of pain (Melzack and
Wall, 1965). The gate-control theory provides a conceptual framework
within which pain perception is explored and explained. The effect of this
theory on pain research has been profound and has led to a greater under-
standing of the complexity of chronic pain from both a physiological and
a psychosocial point of view, while also evoking researchers to take up the
challenge of exploring the mechanisms of chronic non-malignant pain.
Specific aspects of the gate-control theory have been challenged and mod-
ified over the years; however, the basic concept that transmission of painful
information can be modulated has been supported by both experimental
and clinical experience.

Patients in pain and other health professionals often ask for a ‘nerve
block’ to be performed to abolish the pain sensation completely. This high-
lights a general lack of understanding about pain mechanisms,
management strategies and the belief that a cure for chronic pain is simply
at the end of a needle or surgeon’s knife. There are times when this could
be the case but generally it is not and it can be very unhelpful for patients
who will have had their expectations raised only to have them dashed
again. This can then lead to increased emotional distress, frustration,
anger, depression and an increase of observed pain behaviour.

Neurodestructive techniques are now considered inappropriate for
chronic non-malignant pain sufferers. A more pragmatic view has evolved
among pain specialists, which encompasses the complex nature of the
chronic pain experience. Pain clinics are not called ‘pain relief clinics’ but
‘pain-management clinics’, the emphasis being on management and not
relief. Pain-management clinics make every effort to relieve pain but put
equal effort into reducing a person’s disability, distress and suffering. This
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can be done only when a multidisciplinary, systematic, biopsychosocial
approach is used. These days most pain-management clinics offer a wide
range of treatment strategies, the primary aim of which is to maximize the
patient’s quality of life. These treatments can be summarized into three cat-
egories:

1. medication;
2. psychologically based treatment;
3. invasive techniques.

These three treatment approaches are not mutually exclusive. A combina-
tion of different methods may be necessary to provide satisfactory pain
relief. This will differ for each type of pain and each person in chronic
pain.

Several different therapeutic and diagnostic invasive procedures are
commonly used in most pain clinics. Although no one injection or block is
a panacea or a total cure for chronic pain, when used within the context of
a holistic, patient-centred approach, benefits to the patient’s quality of life
can be achieved. Although invasive techniques in pain management alone
are rarely curative they can facilitate active participation in rehabilitation.
Therefore they do have a role to play in the treatment of chronic pain but
only when the pain is localized. Before any invasive procedure is under-
taken patients should always be fully informed regarding complications,
side effects, and any limited duration of action of the treatment that is
planned as well as their role in active rehabilitation.

This chapter will focus on the role of invasive techniques that are used
both therapeutically and diagnostically to help the person suffering
chronic pain,

Chronic pain treatment continuum

The diagnosis and pathology of chronic pain are very complex and a single
pathophysiological explanation is not always available for some patients,
which is why most chronic pain clinics have a range of invasive and non-
invasive procedures that can be used both therapeutically and
diagnostically to help sufferers. The chronic pain continuum is not linear.
The continuum, depending on the chronic pain sufferer’s needs, can be
entered or exited at any point. Generally the least invasive treatment inter-
ventions are tried first. The continuum shows a range of pain management
strategies that a chronic pain clinic can provide (Figure 6.1).
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Neuroablation

A Implantable intraspinal opioids
Chronic strong opioids

Cognitive behavioural therapy
Cognitive behavioural programme
Implantable spinal cord stimulation
Corrective surgery

Tricyclic antidepressants, membrane-stabilizing drugs
Moderate-strength opioids

Neural blockade

Physical therapy

TENS/Acupuncture

Y NSAIDs and/or over-the-counter drugs

Figure 6.1 Pain-management strategies. NSAIDs, non-steroidal anti-inflammatory
drugs; TENS, transcutaneous electrical nerve stimulation.

Searching for a pain source

Most patients presenting at a chronic pain clinic will already have under-
gone a plethora of investigations and/or operations in the hope of finding
the source or cause of the pain. When a medical model of cause and effect
is applied to chronic pain many patients can be subjected to unnecessary
operations or investigations in the search for the source or origin of the
pain impulse. Pain is primarily a subjective experience and therefore no test
exists to objectively measure pain perception. Pain cannot be seen on an
X-ray or a scan. For example, in over 85% of patients with lumbar and cer-
vical pain no specific spinal pathology can be identified as the cause of pain
(Bardense, 1999). In areas of medicine other than pain management little
thought is given to the plasticity of the central nervous system, inhibitory
pain pathways or central sensitization processes. This is partly due to the
complexity of chronic pain syndromes and the lack of understanding of
these processes by many health professionals. That said, every effort should
be made to identify pathology that can be eliminated where possible.
Continued chronic back and/or leg pain following one or more spinal
surgeries is an interesting example of how complex the search for a pain
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source can be. One of the problems that clinicians face when dealing with
this complex group of patients is that the cause or causes of continued pain
are not easily defined.

Long (1991) lists the following as some of the physiological generators
of pain perception in chronic back and leg pain after spinal surgery:

* abnormalities of muscle, fascia and ligaments;
* myositis, fasciitis and bursitis;

* instability of the spine;

* compression of nerves;

* lumbar disc degeneration;

* disc bulging, without nerve compression;

* arthritic facet joints;

e scar tissue (fibrosis);

* epidural adhesions;

¢ arachnoiditis.

Examples of the psychosocial issues that can contribute to continued pain
perception in people with chronic pain are:

* depression;

* fear of pain, leading to low activity;

¢ emotional distress;

* anxiety/stress/anger/frustration/low self-esteem/low mood;
* loss of role in family and society;

* physical deconditioning;

* social security issues;

* compensation issue;

* behavioural gain.

It is clear that patients presenting at a chronic pain clinic require a thor-
ough biopsychosocial assessment. Timing and preparation of any invasive
procedures need to be considered carefully as failure or further treatment
failure could cause the person unnecessary emotional distress.

Neural blockade and other invasive chronic pain-
management techniques

Anaesthetists frequently perform nerve blocks to modulate nociception to
allow for pain-free surgery. Specialist pain doctors (SPDs) have taken this
approach one step further and now frequently perform nerve blocks
to modulate the pain sensation of chronic pain states. Nerve blocks are
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procedures that involve the administration of local anaesthetic agents,
steroids or neurodestructive agents centrally (through the central nervous
system) to visceral plexus or to peripheral nerves (peripheral nervous sys-
tem) and muscle (trigger point injection). Sympathetic nerve blocks are
performed at the stellate ganglion, celiac plexus, lumbar and thoracic sym-
pathetic chain, and the ganglion impar. Sympathetic blocks are useful in
visceral, vascular and sympathetically maintained pain. Advanced neuro-
modulation techniques involve the modulation of pain sensation within
the central nervous system by the use of either medication into the
intrathecal space or the placement of electrodes near to the spinal cord.
Advanced neuromodulation techniques such as spinal cord stimulation
(SCS) and intrathecal drug delivery are long-term strategies that are often
undertaken in more specialist pain-management centres.

Invasive pain-management interventions can be divided into two
groups: those that are diagnostic and those that are therapeutic. Some
diagnostic blocks can lead to a therapeutic block. For example, the injec-
tion of facet joints with local anaesthetic, if successful, can lead to a
procedure to destroy the small nerves that innervate the facet joints. The
primary aim of neural blockade is to interrupt the neural input at its
source. The objectives are as follows:

* to ascertain the specific pathway involved in the maintenance of the pain;

* to aid the differential diagnosis of the source/cause of continued pain;

* to determine the patient’s reaction to the elimination of pain, and to the
procedure.

Table 6.1 shows the main difference between diagnostic blocks and thera-
peutic blocks/interventions.

Table 6.1 Diagnostic block versus therapeutic block/intervention

Diagnostic blocks/intervention Therapeutic blocks/intervention

Ascertain specific nociceptive Control of severe acute postoperative pain and
pathways pain from self-limiting disease

Help determine mechanism of Breaking of ‘vicious’ cycle involved in some
chronic pain syndrome pain syndromes may provide prolonged relief
Aid differential diagnosis of the Provide temporary relief to permit other thera-
site and cause of pain pies, or used in combination with other therapies
Determine patient response to Neuroaugmentation of chronic pain (SCS,
pain relief and procedure intraspinal drug delivery)

SCS, spinal cord stimulation.
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Diagnostic blocks

Diagnostic blockade is used as part of ‘an integrated diagnostic process’,
which can be useful in supplying the pain physician with information
regarding both the mechanism of pain and the possible source of the pain
by identifying the neural pathway that could be mediating the pain
impulse, helping to define the anatomical correlates of the clinical pain dis-
order (Boas, 2002).

Examples of diagnostic blocks include:

* Local anaesthetic agents on the facet joints of the spine. Back and neck
pain is particularly complex and can involve many structures. Therefore
the injection of the facet joints can help either to eliminate the facet joints
as a cause of continued pain or to aid the diagnosis of facet joint pain.

* Local anaesthetic agents in specific peripheral nerves such as the lateral
cutaneous nerve or the trigeminal nerve, which can help differentiate
between trigeminal neuralgia and atypical facial pain or musculoskeletal
pain.

Therapeutic blocks/interventions

There are many procedures that can be used diagnostically within both the
peripheral nervous system and the sympathetic nervous system. However,
there are fewer procedures available that are considered therapeutic in that
they remove, destroy or modulate the source of the pain. Nevertheless,
there are occasions when long-term pain relief is achieved after a series of
local anaesthetic blocks, so there are times when a series of local anaes-
thetic blocks could be considered diagnostic and therapeutic. Even if only
short-term pain relief is achieved, this can sometimes allow the patient to
increase activity and movement and ‘break the pain cycle’. Advance
neuromodulation can also be considered therapeutic in that long-term
pain relief is the primary therapeutic goal of the treatment.

Outcome

The outcome of both therapeutic and diagnostic blocks depends not only
on the measure of pain relief achieved but also patients’ reaction to any
reduction in their pain. It may seem odd to some that an SPD may also be
as interested in the patient’s response to the pain relief that is achieved fol-
lowing a block as in the pain reduction achieved. When a person has had
chronic pain for a long time it often leads to inactivity and deactivation.
Therefore it is important to assess how patients respond to pain relief. Do
they become more active and start to exercise the affected area more
easily? Or do they stay the same and make no effort to reactivate
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themselves physically? In other words, does the patient’s pain behaviour
change or not as a result of short-term pain reduction? Table 6.2 summa-
rizes invasive procedures and whether they are diagnostic or therapeutic,

where they are used and for what indication.

Table 6.2 Summary of invasive procedures

Procedure Therapeutic or  Structure (part of Drug used Indication
diagnostic nervous system)
Trigger point  Diagnosticand  Peripheral LA+ Localized
injection therapeutic nervous system corticosteroid muscular pain
Peripheral Diagnostic and  Peripheral LA+ Peripheral
nerve block therapeutic nervous system corticosteroid neuralgia
Radiculopathy
Facet joint Diagnostic and Peripheral LA+ Spinal pain
injection therapeutic nervous system corticosteroid
Facet joint or heat
denervation
Epidural Diagnostic and Peripheral LA or Dermatomal
injection therapeutic nervous system corticosteroid leg pain
Stellate Therapeutic Sympathetic LA Refractory
ganglion nervous system angina
block CRPS 1 and 2
Paravertebral Therapeutic Sympathetic LA Refractory
block nervous system angina
CRPS 1 and 2
Lumbar sym-  Diagnostic and Sympathetic LA PVD
pathectomy therapeutic nervous system CRPS 1 and 2
Intravenous Therapeutic Sympathetic Guanethidine CRPS
sympath- nervous system LA
ectomy
Spinal cord Therapeutic Central nervous Electrical FBSS, CRPS,
stimulation system stimulation Refractory
angina
Intrathecal Therapeutic Central nervous Opioids Chronic
drug delivery system Clonidine malignant and
LA non-malignant

pain

CRPS, complex regional pain syndrome; FBSS, failed back surgery syndrome; LA local anaesthetic; PVD,
peripheral vascular disease
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Contraindications for invasive pain-management
interventions

There are few contraindications for invasive pain-management techniques,
the main one being that the patient is already taking anticoagulation med-
ication, although this can be stopped for a few days prior to the procedure
to avoid any unnecessary bleeding. Other contraindications include:

* lack of patient consent;

* clotting abnormalities;

» presence of local or systemic infection;
* psychological distress.

Local anaesthetic agents

Local anaesthetics agents (LAs) are sodium channel-blocking agents, which
block unmyelinated C- and B-fibres and small myelinated A-delta-fibres
with little or no interruption of motor function, although there are occa-
sions when a motor effect is sought as in relief of severe muscle spasm. The
block produced is reversible and does not damage nerve tissue. The dura-
tion of the effect depends on the concentration and type of LA used. The
pain-relieving effects of LA blocks often last much longer than the phar-
maceutical effects of the LA agent used.

Most side effects and complications relating to invasive pain-manage-
ment techniques are related to the use of LAs. Therefore invasive pain-
management procedures should be performed only in a clinical area where
resuscitation equipment is readily available, intravenous access is achieved,
and an image intensifier is used to ensure precise location of the needle
before injection of the LA agent.

Side effects and complications

The most serious potential consequence of the use of LA agents is a sys-
temic toxic reaction due to accidental injection of LA either intravenously
or intrathecally. Hence the need for the precautions mentioned above. The
symptoms of systemic toxicity of LA agents range from mild to severe. Mild
effects include palpitations, dry mouth, vertigo and confusion. Severe
effects include convulsions, severe hypotension, bradycardia, respiratory
depression and cardiac arrest. Systemic effects of LA agents must be
treated promptly. Preventive measures include always drawing back the
syringe before injection and use of X-rays to aid needle placement.
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Corticosteroids

The mechanism of analgesia produced by corticosteroids involves both an
anti-inflammatory effect and a direct effect on electrical activity in damaged
nerves (Devor et al., 1985). The commonest use of corticosteroid injections
for chronic pain management is in the reduction of inflammatory arthritic
joints, the aim being to reduce severe pain and increase mobility.

Corticosteroids are licensed for intramuscular and intra-articular use
and injection into soft tissue. Corticosteroids are not licensed for epidural
use but have commonly been used for this purpose for many years. The
patient must be informed of the unlicensed use of a drug as part of the
consent process.

Side effects and complications

The use of corticosteroids for inflammatory arthritis is limited because
damage to the cartilage can occur after more than three intra-articular
injections. Generally systemic side effects are avoided by the use of depot-
steroid solutions, which only have an effect locally and not systemically.

Trigger-point injection

Myofascial pain is the most common cause of pain in a pain clinic, being
responsible for around 55% of chronic head and neck pain and 80% of
back pain (Aronoff et al., 1983).

A myofascial trigger point is a hyperirritable area of skeletal muscle that
is associated with a hypersensitive palpable nodule in a taut band of mus-
cle (Simon et al., 1999). The trigger point is painful when compressed and
can also give rise to referred pain. Trigger points can be found in:

e muscles;

¢ fasciae;

¢ tendons;

* ligaments and joint capsules;
* periosteum;

* scars.

Trigger points can be caused by a number of factors including:

* trauma;
* repeated sprain;
* persistent muscle contraction caused by stress;
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* prolonged immobility;
* repetitive micro-trauma.

For many years the recognized treatment for trigger points has been the
local injection of local anaesthetic agents with or without corticosteroids.
The trigger point is first located by palpation and the needle is inserted
into the area of pain. The injection is given when pain is provoked. Trigger-
point injections are considered both diagnostic and therapeutic: a good
but short-term relief of pain will confirm diagnosis. In a more acute situa-
tion the short-term relief of pain may allow for free movement of the area,
which can lead to ‘breaking of the pain cycle’.

Indications

The injection of trigger points is appropriate only when one or two trigger
points are isolated. When multiple myofascial trigger points are present, as
seen in fibromyalgia, it would not be helpful to attempt to inject all of the
trigger points present. Patients with fibromyalgia require a more holistic
treatment regimen based primarily on education.

Evidence

It seems that, in appropriately selected patients, myofascial trigger point
injections can be helpful in decreasing pain and improving range of move-
ment when used in conjunction with a rehabilitative approach (Borg-Stein,
1996), and have been shown to be one of the most effective treatment
modalities for the deactivation of trigger points.

Peripheral nerve blockade

The peripheral nervous system consists of 31 pairs of spinal nerves, 12 pairs
of cranial nerves and the autonomic part of the nervous system.

Peripheral nerves can be blocked as they exit the spinal cord as for
epidural injection or nerve root injection, as well as in the smaller
branches. The peripheral nervous system includes both sensory and motor
nerve fibres.

The primary purpose of neural blockade in both acute and chronic pain
is to interrupt the nociceptive impulse at its source. Peripheral nerve block-
ade is primarily a diagnostic procedure due to the short duration of action
of local anaesthetic agents. A specific nerve can be blocked using a local
anaesthetic agent to determine and confirm the diagnosis. The neural
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blockade of peripheral nerves is a very useful diagnostic tool, which has
several practical uses within a pain-management clinic. These are:

* confirmation of diagnosis by identifying a specific neural pathway as the
source of pain;

» confirmation of a precise target area before proceeding to a more inva-
sive technique;

* repeated short-term relief which can sometimes lead to more long-term
pain relief;

* allowing for observation of the patient’s response to short-term pain
relief.

Indications

Peripheral nerve blockade is indicated when peripheral nerve damage is
suspected and the pain is described in an area of a specific peripheral
nerve innervation.

Blocks to spinal nerve structures

Probably the commonest peripheral nerve blocks used for chronic pain are
those acting on the spinal nerves for the relief of nerve root pain.

Epidural injection

The epidural administration of an LA agent and corticosteroid solution is
a common treatment for acute and chronic nerve root pain. The primary
reason for an epidural injection is to reduce local inflammation and/or
reduce nerve root irritation, caused by inflammatory chemicals from a pro-
lapsed or degenerative intervertebral disc, which spill on to the nerve roots
causing irritation and pain in a limb. The procedure is usually performed
with the patient awake or sedated, in a prone position and with the aid of
radiographic guidance to ensure correct placement of the drug.

Indications

An epidural injection involves the placement of the drug/drugs in the epidur-
al space at the spinal level of the reported spinal pain, or the dermatomal level
of nerve root pain. The indications for an epidural injection are:

* constant radiating pain in a leg/arm, which corresponds to the spinal
level at dermatomes;
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* signs of nerve root irritation, such as positive straight leg-raising test
(reproduction of leg pain by raising the leg);

* signs of nerve root compression such as motor or sensory reflex deficits;

* magnetic resonance imaging (MRI) evidence of a herniated interverte-
bral disc at a level that corresponds to the symptoms.

The evidence

A meta-analysis performed by Watts and Silagy (1995) on the efficacy of
epidural corticosteroids for the treatment of sciatica concluded that epidu-
rally administered corticosteroids were effective at 6 months and 12
months in the management of lumbosacral nerve root pain of variable
duration. However, there is no evidence for the effectiveness of epidural
injection for low back pain alone.

The fact that around 80% of herniated discs will resolve in time and
without the necessity for surgery means that an epidural injection can be
helpful as it can allow the patient to resume activity and aid the recovery
process.

Facet joint injections

The spinal vertebrae articulate to form three joints, one being the joint
between the vertebral bodies and the other two being the right and left
facet joints, which are formed between the superior and inferior articular
processes of the vertebral bodies. The facet joints help to resist the sheer-
ing movement on forward flexion of the spine and the corresponding
force of spinal rotation. Facet joint pain is the commonest cause of
chronic pain following whiplash injury.

Blockade of the facet joints can be considered both a diagnostic and a
therapeutic procedure. Local anaesthetic, with or without corticosteroids,
is injected using radiographic guidance control to the small nerves that
innervate the facet joints. If the block is successful then radiofrequency
denervation (destruction of nerve supply) can be performed in order to
achieve a much longer outcome. With the acceptance of the treatment of
cancer pain with a limited life expectancy this is the only pain-relieving
procedure that is neurodestructive.

Indications

The diagnosis of facet pain is still poorly defined; relief of pain following
injection with an LA is probable the best indication. Some features of facet
joint pain include:
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* paravertebral tenderness;

* increased pain on lateral bending and spinal rotation;
* increased pain on spinal extension rather than flexion;
* straight leg-raise test not provoking pain;

* deep, aching spinal pain.

The evidence

The reported results of cervical facet joint injections seem to be favourable
to those for the lumbar spine. There is some evidence that facet joint injec-
tions can reduce chronic pain of facet joint origin. The injection of the
joints can help confirm a diagnosis before proceeding to nerve denerva-
tion. Therefore, as a diagnostic test, facet joint injections have proved to be
valid (Bogdok and Lord, 1998).

Sympathetic blockade

The sympathetic nervous system normally regulates the amount of
blood flowing through tissues, organs and sweat glands. In an emer-
gency the fibres of the sympathetic nervous system change their action
when their cell bodies are informed of damage causing increased activi-
ty of the sensory nerve fibres, as well as regulating blood flow. These
fibres also play a part in triggering the inflammatory response from tis-
sue damage.

The lateral chain of the sympathetic ganglia extends from the upper
cervical level to the sacrum. Sympathetic blockade is used in chronic pain
conditions that are thought to be sympathetically maintained and can be
performed at prevertebral and paravertebral sympathetic ganglia, for
example stellate ganglia and lumbar sympathetic ganglia. The injection of
LA on to the section of the sympathetic trunk that innervates the affected
area of the body interrupts nerve conduction in the sympathetic nerves.
Blockade to the sympathetic nervous system is a component of any region-
al block including blocks to the spinal nerves, due to spread on to the
sympathetic chain.

In the past an intravenous technique was used to achieve a sympathetic
blockade for the treatment of complex regional pain syndrome type 1
(CRPS 1). Use of an intravenous regional technique with an adrenergic
antagonist and an LA agent did this. Evidence now shows that this tech-
nique is not efficacious and its use has become rather controversial. The
least controversial use of sympathetic blockade is for peripheral vascular
disease (PVD) when the patient has severe pain at rest and is not a candi-
date for vascular surgery. These patients can proceed to a permanent
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sympathectomy in order to achieve long-term pain reduction and
improved circulation to the affected limb(s).

The involvement of the sympathetic nervous system in the generation
and/or maintenance of chronic pain is still poorly understood. However, it
is known that the sympathetic nervous system plays a role in the maintenance
of peripheral nerve pain. It is also responsible for the afferent pain sensation
from the abdominal and cardiovascular systems and pelvic viscera.

Stellate ganglion block

The stellate ganglion is a star-shaped collection of nerve cells on the sym-
pathetic chain at the root of the neck. A stellate ganglion block can be
performed for the following chronic pain conditions:

* refractory angina pectoris;
* CRPS 1 of the upper limbs;
* CRPS 2 of the upper limbs;
* herpes zoster.

Thoracic perivertebral block

The paravertebral space is an anatomical space, much like an epidural
space. The contents of the space include the mixed (sensory and motor)
somatic nerve. There are also sympathetic efferent fibres passing with the
nerve, which proceed to the sympathetic ganglion. Some fibres pass
through the ganglion and pass up and down the sympathetic chain; others
synapse in the ganglion. A paravertebral injection will spread on to the
sympathetic ganglion and will spread up and down a few levels as well.
Thus a somatic paravertebral block will, in the thoracic region where the
sympathetic chain is more posteriorly placed, produce a segmental sympa-
thetic block.
Thoracic perivertebral block is indicated for the following pain types:

* CRPS 1;

¢ CRPS 2;

* refractory angina pectoris;

* visceral pain - for example, pancreatitis.

Lumbar sympathetic nerve block is indicated for:

* PVD;

* phantom limb pain;
* stump pain;

* neuropathy;
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¢ CRPS 1 of the lower limbs;
¢ CRPS 2 of the lower limbs.

Evidence

Clinical evidence indicates that a subgroup of patients with neuropathic
pain do respond to sympathetic blockade. There is a lack of good quality
randomized controlled trials to confirm the efficacy of sympathetic blocks.

Advanced neuromodulation

Spinal cord stimulation and intrathecal drug administration

Advanced neuromodulation includes two main therapies, which are inva-
sive and costly and involve the implantation of devices. These include SCS
and intrathecal (IT) drug delivery. Advanced neuromodulation should be
used only when more conservative and less costly therapies have failed to
provide relief of chronic pain and suffering, and within experienced spe-
cialist chronic pain centres.

Spinal cord stimulation provides neuromodulation of neuropathic and
ischaemic pain, but not nociceptive pain. When used for appropriate indi-
cations in the right individuals it can provide up to 50-60% long-term pain
relief in up to 50-60% of patients trialled for efficacy (Turner, 1995).
Neuroaugmentation techniques include treatments such as transcutaneous
electrical nerve stimulation (TENS), peripheral nerve stimulation (PNS),
deep brain stimulation (PDS) and SCS.

The term ‘intraspinal/intrathecal’ encompasses delivery of drugs via the
epidural and the intrathecal routes. Intrathecal drug delivery with opioids
such as morphine or fentanyl or non-opioids such as clonidine and bupi-
vacaine can provide pain relief in nociceptive, neuropathic pain and mixed
pain states in patients who have had a successful trial of intraspinal drug
delivery. As with most other chronic pain treatment strategies the goal of
the treatment is not analgesia alone, but analgesia that facilitates and leads
to active rehabilitation of the individual. Therefore it must be said that
invasive long-term therapies for chronic pain management such as SCS and
intrathecal drug delivery can be successful only when the patient is a part-
ner with the pain-management team and where psychosocial and
behavioural factors are always taken into account.

There are five phases of advanced neuromodulation treatment:

1. patient selection and screening/physiological and psychological;
2. patient and family education;
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. trial of IT medication and trial of SCS;

. preoperative and postoperative care;

5. maintenance, long-term follow-up for review, and refill and trouble-
shooting.

A GO

Careful patient selection and management are significant determinants of
a positive outcome with advanced neuromodulatory techniques. This sec-
tion will explore the process of patient selection and describe the
intervention, complications, indications and efficacy within the context of
the five stages of treatment.

Contraindications for advanced neuromodulation
The contraindications for advanced neuromodulation are:

* lack of patient consent;

* clotting abnormalities;

* presence of local or systemic infection;
* psychological exclusion criteria met.

Spinal cord stimulation

Spinal cord stimulation is a reversible non-destructive treatment for some
types of chronic pain. It involves an electrical device consisting of im-
planted electrodes, connected by a lead to an implanted receiver or pulse
generator. The lead is inserted into the epidural space percutaneously or
in an open operation. The first SCS system was implanted in 1967. Since
then the technology, the technique and guidance regarding indications for
SCS have improved.

Spinal cord stimulation has developed as a direct consequence of the
gate-control theory of pain, which proposes that afferent sensory fibres in
the dorsal columns all send branches into the spinal cord dorsal horn,
where they enter the spinal cord. Each electrical pulse applied to the dorsal
columns sends impulses towards the brain, and other impulses descend and
enter the dorsal horn, so the gate is closed by the stimulation of large-
diameter fibre impulses. It is assumed that these impulses entering the dor-
sal horn trigger an inhibition in the pain pathway (Melzack and Wall, 1995),
thereby closing the theoretical gate and preventing or reducing the poten-
tial for pain perception. Patients feel the stimulation-induced paraesthesia
(Chapter 2) as a pleasant tingling sensation in the area of their pain.

Spinal cord stimulation also seems to activate several different mech-
anisms to treat different types of pain. In ischaemic pain, animal
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experiments demonstrate that inhibition of afferent activity in the
spinothalamic tracts, long-term suppression of sympathetic activity and
antidromic effects on peripheral reflex circuits may take place to alleviate
the pain of ischaemia (Linderoth and Foreman, 1999).

Most SPDs who perform SCS implantation for chronic pain perform the
operation in two stages.

The first stage is the placement of the lead containing the electrodes
into the epidural space using radiological control for guidance. This is usu-
ally performed under LA to enable the patient to provide feedback to the
SPD about where the tingling is felt. The aim is to produce stimulation-
induced paraesthesia in the area of pain. The lead containing the
electrodes is then attached to an extension cable and tunnelled under the
skin about 15 cm from the entry site. Patients then have the opportunity to
trial SCS for 1-4 weeks, allowing them to use SCS while undertaking every-
day activities in their own environment. The outcome of the trial is
considered positive if patients report a significant reduction in pain and an
improvement in their quality of life.

Patients proceed to the second stage and a pulse generator or receiver is
implanted, usually into the subcutaneous tissue of the abdomen. They are
able to control the system using a hand-held programmer or a transmitter
attached to the implanted receiver.

Indications for SCS

It is important that an accurate diagnosis of the underlying pain aetiology
and type is made before SCS is considered for a patient. There is general
agreement that SCS is a treatment for severe neuropathic pain such as
radiculopathy and peripheral nerve lesions, and ischaemic pain conditions
such as PVD and, most recently, refractory angina.

It has been shown to be particularly helpful in the relief of neuropathic
pain states. These include CRPS types 1 and 2, cauda equina damage,
peripheral neuropathy and deafferentation pain such as phantom pain and
stump pain (Simpson, 1994). By far the commonest use of SCS is for ‘failed
back syndrome’ when the leg pain is greater than the back pain (North,
1994). Failed back syndrome is often a mixed pain condition; the leg pain
is frequently radicular and the back pain can be nociceptive in nature. In
parts of America SCS is now used before spinal reoperation (North, 1994).

More recently SCS has been used as part of a treatment continuum for
the treatment of refractory angina pain with excellent results. See
www.angina.org for details of nursing guidelines and other information on
this topic. If a patient with chronic stable angina does not respond to phar-
maceutical and surgical management and is no longer a candidate for
further revisualization surgery, SCS guidelines can be applied. The
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treatment continuum for these patients starts with counselling and pro-
gressing through to SCS implant. It is important to add that SCS does not
mask the pain of myocardial infarction and is considered a safe and effec-
tive treatment for this group (Mannheimer et al., 1996).

Intrathecal drug administration

There are occasions when a person’s chronic pain is resistant to more con-
servative chronic pain treatments but the pain responds to opioid medication.
However, the experience of debilitating and troublesome side effects prevents
the use of a therapeutic dose of oral opioid medication. These patients can be
considered for intrathecal drug delivery via an implanted pump.

Intrathecal drug delivery uses an implantable drug delivery system to
administer very low doses of opioid or other analgesic into the intrathecal
space, thereby saturating the opioid receptors. The dose required to
achieve an analgesic effect is much lower than that needed for systemic
administration. Continuous intrathecal opioid delivery provides a stable
cerebrospinal concentration of opioid drug.

Intrathecal drug delivery is an invasive procedure that requires contin-
ued follow-up, for pump refills and evaluation of the treatment. It is not a
treatment option that is considered lightly. The patient needs to be fully
informed and included in the decision-making process. A trial of I'T thera-
py is always conducted before the implantation of a pump - the trial can be
epidural or intrathecal, continuous infusion or by intermittent bolus deliv-
ery. The outcome of the trial is judged by pain relief achieved and the
patient’s response to a reduction in pain.

The delivery of opioids directly into the intrathecal space avoids the
unwanted systemic effects of oral or parental opioids, as the drug is tar-
geted at the point of their action in the central nervous system. Therefore
direct infusion of opioids or non-opioids offers the following advantages:

* potent analgesic response;
* stable therapeutic drug levels;
* decreased pharmacological complications and side effects.

Intrathecal drug delivery has been widely used for chronic malignant
pain as well as chronic non-malignant pain since the 1980s, shortly after the
discovery of opioid receptors in the central nervous system in the 1970s. In
order to achieve the same therapeutic effect the intrathecal compartment
only needs one-tenth of the epidural dose required and the epidural dose
only needs one-tenth of the oral dose required. Thus the dose needed to
achieve pain relief with intrathecal opioid administration is much less than
an oral dose as the opioid is delivered directly to the site of action.
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Current evidence shows that the use of intrathecal opioids is effective in
reducing pain and increasing quality of life for chronic non-malignant pain
such as pancreatitis, post-hepatic neuralgia and mixed pain states such as
failed back surgery syndrome (FBSS) (Nitesuc et al., 1998), as well as
chronic malignant pain (Gerber, 2003; Rauck et al., 2003).

Indications for intrathecal therapy
A trial of intrathecal opioids is indicated when:

* all other invasive and non-invasive treatment strategies have been tried
and have failed to give adequate pain relief;

* the effect of oral opioids is inadequate due to intolerable side effects;

* life expectancy is greater than 6 months;

* psychological contraindications are excluded;

* the patient wishes to embark on long-term intrathecal therapy;

* the patient is able to understand the therapy and has adequate social
support.

Intrathecal drug delivery can be used in the presence of nociceptive,
neuropathic and mixed pains that have not achieved relief from simpler,
less invasive treatment strategies.

Five phases of neuromodulation treatment

Patient selection and screening/physiological and psychological

It is important that an accurate diagnosis of the underlying pain aetiology
and type is made before advanced neuromodulation is considered.
Therefore thorough examination and history taking are vital.

Criteria to aid the selection process have gradually evolved over the many
years that advanced neuromodulation has been in clinical use. These criteria
include both physiological and psychological issues, and the performance of
a trial screening period. Therefore the selection process for advanced neuro-
modulation is a multi-step process. Increased refinement of patient-selection
criteria has been an important focus to improve advanced neuromodulation
outcome, and, throughout the history of advanced neuromodulation appli-
cation, there has been a search to refine patient selection criteria (Nelson et
al., 1996). The goal of the selection process has developed in order to identify
those patients for whom advanced neuromodulation will be most effective,
while also assuring that resources are not expended unnecessarily.

Patients with chronic pain who are seen in a pain clinic have often
already undergone numerous failures of treatment; yet another failure
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could be potentially damaging to the individual. Therefore the benefits of
adequate patient selection are threefold:

¢ identifying those patients who are most likely to benefit from advanced
neuromodulation;

* preventing unsuitable candidates from undergoing a costly invasive
procedure;

* redirecting of unsuitable patients to more appropriate treatments.

The criteria are clearly defined in the EFIC European Consensus
Statement (Gybels et al., 1998). The Consensus Statement highlights the
importance of psychological screening and a clear diagnosis of the pain
condition before proceeding to advanced neuromodulation implantation.
In fact, in Belgium these criteria are essential for reimbursement.

Careful patient selection and screening offer the best chance of a posi-
tive outcome for advanced neuromodulation. Advanced neuromodulation
should be considered when the following criteria are met:

* failed treatment with oral opioids or intolerable side effects (intrathecal
therapy);

* life expectancy greater than 6 months (intrathecal therapy);

* failure of more conservative pain-management treatments;

* the patient is happy to consider a trial of the therapy;

* psychological assessment does not show any contraindications to
advanced neuromodulation therapy.

Psychological exclusion criteria are:

* major psychiatric disorder;

* severe depression;

¢ somatization disorder;

* poor compliance, or lack of understanding about the procedure and
treatment;

* lack of social support;

* drug or alcohol abuse;

* drug-seeking behaviour.

Many patients considered for advanced neuromodulation embark on a
process of selection that often involves them in the decision-making
process. In order to make an informed choice as to the appropriateness of
advanced neuromodulation as a treatment for their pain, it is crucial that
patients are armed with the relevant information. This would involve an
educational input that addresses all aspects of SCS treatment including
expectations of outcome and the possibility of treatment failure. This issue
is of particular importance as these patients have often already undergone
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many treatment failures; in fact failure of other forms of pain relief includ-
ing medication is primarily the reason why they are being considered for
advanced neuromodulation.

Patient and family education

In order to make an informed choice the patient needs to be armed with
the relevant information. Patient education for advanced neuromodula-
tion should include all aspects of the therapy.

Referral to a SPD is often viewed as a last resort both by patients and by
referring doctors. Patients can be apprehensive, fearful and hesitant about
their upcoming advanced neuromodulation trial. They need to know that
there is never a 100% guarantee that advanced neuromodulation will pro-
vide even partial relief. Successful outcomes are often related to
expectations met. Therefore the primary goal of advanced neuromodula-
tion patient education and preparation is to ensure the patient has realistic
expectations regarding treatment outcome, particularly as a successful out-
come is in no way guaranteed. Advanced neuromodulation involves patient
participation not only during the procedure and the trial period but also
with respect to ongoing pain management and rehabilitation.

Patients and their families or significant others need to be fully
informed of the planned treatment and its practical consequences. It
should be viewed as part of an active opt-in process. In order to make a
decision the patient therefore has to be well informed as to the treatment
itself, side effects, the trial, their own role in the therapy and long-term
management. Patients are used to being viewed as passive receivers of care
in the traditional medical model of cause and effect and they therefore act
accordingly. Advanced neuromodulation therapy requires patients to be an
active participant in their care. What may seem like a new approach to the
patient needs to be carefully explained and reinforced. A passive patient
who does not want to know about the therapy and just wants the doctor to
get on with it would not be a good candidate for advanced neuromodula-
tion. Usually a nurse specialist in pain management provides the education
and preparation of the patient who is considering advanced neuromodu-
lation. During this session, as well as discussing the practicalities of the
therapy, a frank discussion of the patient’s goals, expectations and respon-
sibilities needs to be encouraged.

Trial of SCS and intrathecal delivery
Both advanced neuromodulation therapies require a trial-screening test to:

¢ assess the effectiveness of the intervention;



Invasive techniques 151

* observe the patient’s response to pain relief;
* ensure appropriate use of the therapy.

Spinal cord stimulation (SCS) screening trial

The duration of the trial varies between pain centres. When assessing trial
outcomes, patients are asked:

* Do they like the sensation?

* Do they achieve pain relief and to what degree?

* Are there any other improvements in quality of life, such as improved
sleep quality?

If the trial is not successful the trial lead is removed. If the trial is success-
ful then the whole SCS system is implanted. The patient can have a general
anaesthetic for this procedure.

Intrathecal trial screening (IT)

An intrathecal drug trial can be performed either into the epidural space
or the intrathecal space. The aim of the trial is to determine the patient’s
response to intrathecal opioids.

During the initial stages of an intrathecal trial the patient is kept in hos-
pital to monitor side effects while the intrathecal opioid dose is titrated up
and the oral dose of opioids is reduced. Once the dose is established
patients can continue the trial at home allowing them the opportunity to
judge the effects in their own environment. The average duration of an
intrathecal trial is 4 weeks. Outcome of the trial screening is assessed in the
chronic pain clinic. If the trial is unsuccessful the catheter is removed; if
the trial is successful the catheter is still removed and a plan for implanta-
tion of a whole system is agreed with the patient.

Postoperative care

Spinal cord stimulation

Patients are monitored postoperatively during the trial period in order to:

* monitor for signs of infection;

* ensure adequate postoperative pain management;

* ensure patients understand how to operate the trial screener device;

* monitor and evaluate chronic pain relief and improvement in quality of
life.

Intrathecal pump implant

During an intrathecal opioid trial the patient is kept in hospital until dose
titration has been achieved and side effects either are not present or are
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managed appropriately. During this stage chronic pain is evaluated on a
regular basis and the patient is encouraged to mobilize normally. The dose
of opioid is gradually titrated up until satisfactory pain relief without side
effects is achieved. Once this occurs the trial can continue in the patient’s
home. This allows patients to judge the pain relief when in their own envir-
onment.

Postoperatively the patient is monitored during the trial period in order
to:

* monitor for signs of infection;

* ensure adequate postoperative pain management and management of
any therapy-related side effects;

* ensure patients understand how to operate the external pump;

* monitor and evaluate chronic pain relief and improvement in quality of
life.

Maintenance and long-term follow-up

Spinal cord stimulation

Long-term follow-up can involve reprogramming of the SCS device,
encouragement regarding increasing activity and medication reduction
advice. These patients are not discharged from the chronic pain service as
they can require continued support and the SCS device may require main-
tenance.

Intrathecal pump

Once patients have an intrathecal pump implanted they will require regu-
lar visits to the chronic pain clinic to refill the pump. If they experience a
sudden increase in their pain this could indicate a problem with the
catheter or the pump. The patient needs to be able to access the pain team
for trouble-shooting of the intrathecal system. Therefore, as with SCS
patients, these patients cannot be discharged from the pain service and
require continued long-term follow-up to ensure the safe delivery of
intrathecal opioids and continuation of the therapy.

Conclusion

Chronic pain is a very complex phenonomen, which is not easy for health-
care professionals to treat or for the sufferer to manage and cope with. The
search for a source or cause of the pain is important but when none can be
found all those involved can become frustrated when restricted by the
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confines of the linear disease-centred medical model of care. Therefore
chronic pain needs to be looked at from a more dynamic patient-centred
holistic model of care, which uses the skills of many professions including
psychology, nursing, medicine, occupational therapy and physiotherapy. If
invasive procedures are used purely in isolation then it is less likely that the
person in pain will gain any long-term benefit from the intervention. A
chronic pain service needs to be able to access experienced pain specialists
from health professions other than medicine.

Invasive pain-management procedures do have a place in the manage-
ment of chronic pain but, as with all chronic pain treatment, including
psychologically based interventions, they have limitations. These limitations
are greater when a purely medical model of care is used. Patients need to
be, and mostly want to be, involved in their treatment plan and every effort
should be made to include them by providing good quality information and
resources to ensure their expectations are realistic and can be met.
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CHAPTER SEVEN
Psychological perspectives

RUTH MADELEINE DALLOB, CRISTINA LOPEZ-CHERTUDI
AND TRICIA ROSE

Aim

To provide general information about what psychology can offer to a pain-
management service, specifying the role of the psychologist within a
specialist pain team as well as how psychologists recognize when someone
may need individual therapy.

Objectives

* To introduce the reader to the work of the psychologist and how it feels
to work in an interdisciplinary team.

* To provide a view about the importance of team communication.

* To give the reader the knowledge to appreciate when referral to a pain-
management programme could be ineffective and when individual ther-
apy is needed.

* To offer the reader an appreciation of economic, social and occupa-
tional influences that may aggravate and/or perpetuate persistent pain
cycles.

Introduction

Psychologists see people who deal with suffering and distress on a daily
basis, bringing their personal stories, backgrounds, strengths and difficul-
ties. Despite the universality of pain and suffering, pain still remains poorly
understood: ‘Pain is felt by all but it cannot be touched, seen or directly
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measured, but its patterns can be recognised. Elusive and ill defined yet it
has substance and specific characteristics’ (Ch’u Ta Kao, 1985: 40).

‘Pain upsets and destroys the nature of the person who feels it’, the
Greek philosopher Aristotle wrote (as cited in Ackrill, 1981). Following the
passage of time, unrelieved pain creates physical, psychological and behav-
ioural changes that reduce the quality of life. A recent shift in the
recognition of pain and mental health issues has taken place, recognizing
the importance of psychosocial processes. The limited success of purely
physical interventions has led to a greater recognition of the importance of
psychological processes.

Pain perception is a unique and very personal process. The people psy-
chologists see are at different stages on their journey of acceptance of
unexpected changes in their lives as a result of trauma, injury or pain. Family,
employers, culture, beliefs, coping ability, expectations and past experiences
all play an important part in the onset and maintenance of distress.

The relationship between distress and long-term pain

The chronic pain cycle

Pain is a multifaceted experience, an interaction of physiological, emo-
tional, cognitive, sociocultural, behavioural and spiritual components. Pain
perceptions and explanations about it vary from one individual to another
and involve more than the painful physical sensation (Figure 7.1).

As touched on in Chapter 1, Melzack and Wall (1965) integrate sensory
and psychological factors of the pain experience. One of the main implica-
tions of this model is that people’s subjective experience of pain and their
related behaviour may not be fully explained by physiological pathology
alone, and psychological factors emerge as crucial in pain management.
Lipton and Marbach (1984), Turk et al. (1992), Tota-Faucette et al. (1993)
and Turk (1996, 1998), all explain the multiple dimensions of the pain exp-
erience by integrating psychological, sociocultural and physical factors.

Some clinicians assume that pathology or disease exists when pain is
reported. Most people will have seen doctors and will have undergone var-
ious tests and procedures to try to identify pathology that matches their
reported pain. Unfortunately, in many cases, by the time they have under-
gone these experiences, they may be feeling helpless and depressed
because their pain has not as yet been ‘cured’ or they do not as yet have a
‘label’ for their pain condition.

If people believe they lack the resources to cope with persistent pain,
they may feel vulnerable, become anxious in anticipation of harm and/or
experience themselves as failing, which can lead to symptoms of anxiety or
depression.
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Figure 7.1 Complexity of chronic pain experience.

Perceptions of pain and mood (anger, depression and anxiety) are inter-
related. While depression affects pain perception and the response of the
individual to it, it also acts as a mediator between pain and disability. In
order to avoid pain, disengagement from activities frequently occurs. If,
however, the loss or costs incurred in avoiding an activity are too high then
people will engage in the activity. This ‘cost-benefit’ ratio is most strongly
influenced by the degree of depression experienced. As people become
more avoidant they become more isolated and subsequently withdrawn.

A key factor in chronic pain is the belief that pain causes harm, which
can predict disability (Waddell et al., 1984). A person with chronic pain
may deteriorate from a fully functioning individual to someone who is inac-
tive, spending long periods of time resting and taking pain medication that
may have little or no effect. Some people search continually for treatments
and the treatments continually fail (Maldonado, 1989).

Perceived physical disability may lead to a sense of loss of dignity, inde-
pendence, employment or social status. When these potential threats
become real, they may be seen as a permanent loss, which is then generalized
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to all aspects of personal worth and identity. The perception of personal
disintegration may lead to symptoms and feelings of depression, which are
interrelated with those of pain (Novy et al., 1995). In summary, chronic
pain can lead to decreased activity, decreased levels of fitness and stami-
na, reduced self-esteem, hopelessness, social isolation and a decreased
sense of control over pain (Turk and Holzman, 1986; Philips, 1988;
Gatchel, 1991).

The economic and occupational context: the
importance of work

The effect of pain is far reaching when it causes the person to be compro-
mised in their ability to work; the emotional impact of this can be
devastating. The impact will be extensive, affecting the individual’s family,
partners and friends, and most will suffer a loss of self-esteem as their per-
ceived role within the family unit (if they are part of one) changes.

The response of individuals to pain is affected not only by their percep-
tion of the pain but also by their outlook regarding work and also possibly
to entitlements to benefits if the original cause of pain was a work-related
injury, or due to a trauma or an accident. The overall effects of pain and
subsequent unemployment have crucial social effects.

Often people go to see a psychologist while still in the stages of seeking
compensation, and with feelings of frustration or rage towards their
employers. If they have been moved from their workplace due to the effects
of their traumatic injury they may have associated feelings of sadness at los-
ing colleagues and relationships as well as income.

When conducting psychological assessments, socioeconomic and occu-
pational aspects of the person’s life are explored in some depth in order to
establish loss and also to identify any obstacles to recovery.

Hidden gains from pain

There can sometimes be ‘hidden gains’ within the overall pain experience.
While the assistance from financial benefits provides protection in times of
need in the event of prolonged absence from work, the individual may
become reliant on financial support, which is payable only if a degree of
incapacity remains. If people partially recover this may threaten their
financial benefits without their knowing whether they may return to work
or re-employment. This creates a difficult dilemma, especially if litigation
is involved, as a return to their previous employment is less likely.
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One of the most distressing aspects of ongoing litigation is that legal
processes may take years to complete and people can be accused of exag-
geration and malingering through the claim process. Any litigation case
will need a physical and/or psychological examination; often several occur
specifically for medico-legal purposes.

‘Putting it on?’

Attribution of malingering as such is a legal matter to be dealt with in
court, not for a medical expert (Mendelson, 1988). However, medical
experts are requested to provide reports and comment on whether they
think plaintiffs are exaggerating or faking their symptoms. While many
clinicians consider their views to be expert ‘some malingerers practice
deception for a living, and can easily outmatch the physician who lacks the
same type of experience, mental set and willingness for exploitation that
sometimes characterises the professional con artist’ (Faust, 1995).

There are some formal methods used to assess the person who is
‘putting it on’ (Main, 1999):

* diagnostic assessment according to psychiatric criteria;
* self-report measures designed to detect faking;

* symptom validity testing;

* celicitation of behavioural responses to examination;

* polygraphy.

Family and cultural influences

Cultural factors are not in themselves obstacles to recovery or rehabilita-
tion but they can influence individuals differently. For example, people
may hold different beliefs about the nature of pain and disability, depend-
ing on their cultural background.

It may be necessary to include the family in the assessment, as they can
provide information about the person’s way of relating to them, acceptance
of shared goals for intervention as well as reliance or potential dependence
on others and possible hidden gains from continual pain behaviour and
resistance to change. It may be that a partner is upset or annoyed about the
pain, or how it has been treated, or future treatment, and then the partner’s
response can affect the person in pain.

The impact of loss of role regarding work, either unpaid within the
home or paid, will have an effect on the partner or other family members,
who may have wanted to help, so preventing the person from attempting
to change; or, conversely, the impact may be such that the individual feels
rejected and unsupported.
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Clarification of background information can be obtained through the
assessment; possibly the individual’s partner may have different percep-
tions and the process of dual interviewing can help clarify difficulties
that may exist between couples and help assess the need for onward
referral.

Psychological assessment

From the initial point of referral there often is a scheme whereby the per-
son actively requests a consultation with the psychologist. This is known as
the ‘opt-in scheme’, the aim being to promote a sense of control and active
decision-making within the individual (see Appendix 1).

Preparing the individual for psychological assessment

People frequently arrive to see psychologists with a set of expectations,
often along the lines of ‘Am I seeing you because they think it’s all in my
head?’. This is addressed sensitively and a clear and honest explanation
given that their experience of pain is genuine.

The purpose of a psychological assessment is:

* to assess the nature and type of pain to maximize long-term outcome;

* to explore overall stress and emotional status (two people with identical
injuries may respond differently to treatment if one is severely anxious
or depressed);

* to reassure about pain being real (not ‘all in your mind’);

* to explain the importance of physical and non-physical factors;

* to give recommendations and feedback after assessment.

The aim of the assessment is to try to determine to what extent psycholog-
ical factors such as depression, financial difficulties, loss of usual work and
domestic role, relationship problems and social withdrawal affect the per-
son. A full explanation about the purpose of the assessment, its length and
aspects of confidentiality will help to relieve the anxiety of seeing a psy-
chologist for the first time.

The psychological assessment can be carried out using a semi-structured
interview format. It actively involves the person and explores options to
address all components of pain. The psychological assessment:

* explores psychological factors to be addressed in treatment (unhelpful
beliefs, secondary gains);
* suggests treatments that may help resolve psychological risk factors;
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* ascertains appropriateness of pain treatments according to individual
needs;

* provides clues on how someone may respond to treatment;

* identifies people most likely to benefit from the proposed interventions
(either neuromodulation, pain-management programmes or individual
therapy);

* plans a comprehensive intervention based on the multidimensionality of
pain.

The assessment needs to evaluate:

* effectiveness of previous strategies used to relieve pain (physiotherapy,
hydrotherapy, counterstimulation or others);

* participants’ beliefs about their pain condition/coping ability/impact
on overall lifestyle;

* factors exacerbating or maintaining pain symptoms;

* previous relevant history to provide information about vulnerability to
developing psychological difficulties in stressful situations;

* stability of current environment (drug or alcohol use, severe stressors
from family, social or work environments, sources of income, ongoing
compensation cases);

* willingness to participate in and commitment to engage with treatment;

* short-term goals;

* current psychological state.

In summary, a thorough psychological assessment can help us understand
the predisposing, enabling and reinforcing factors that affect chronic pain.

After assessment, what next?

The outcome of the assessment may comprise four main options: individ-
ual sessions offered at the pain clinic, onward referral to a more
appropriate service, case conferences or team discussions, and attendance
at a pain-management programme. These options are discussed in detail
below.

Reasons for providing individual therapy

During the assessment, potential risk factors such as suicidal ideation, sui-
cide attempts or self-harming behaviours are identified. Other factors are
the extent to which psychological difficulties impinge on the mental well-
being of the person, in that the individual could not function within a
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group, is at risk or could be disruptive to the group process (as explained
below). This may be because of either aggressive behaviour or fearfulness
in a group setting. A set of inclusion/exclusion criteria is followed (see
Appendix 2), which is used as a tool to help differentiate who would be
most helped by a choice of either individual or group intervention.

The psychologist who undertakes the assessment may be the best person
to offer individual therapy, as a rapport will be established from the initial
consultation. A number of one-to-one sessions are agreed, with a clear
objective. Individual sessions then occur in the same way as therapy would
in any clinic setting, with a clear agreed contract. Assessment is flexible
and ongoing, a process rather than a one-off meeting.

Unresolved grief and previous physical or sexual abuse are fairly com-
mon psychological problems, which may impinge on functioning. Deeper
exploration of these issues could make the individual better prepared to
subsequently attend a group, able to absorb the educational aspects and
respond to the ideas introduced in the group programme. However, this
will depend entirely on the individual and, even after therapy, the person
may not fulfil the criteria for attending the pain-management programme
and they may need onward referral to other services.

Other reasons for offering individual therapy would include the need to
prepare the individual for working with others in a group. People may be
so overwhelmed at discovering that there is no ‘active cure’ for their
chronic pain that they need time to work through their feelings, which
often include grief at the loss of hope for a cure. They may need time to
accept the need to consider ways of adjusting to living with their pain.

Some reasons people may not initially be considered for a pain-manage-
ment programme may include an inability to function within a group due
to their overwhelming feelings of anger or grief, related to loss, or loss of
role or difficulties in relationships. Their personalities may be such that
they are overwhelmed by shyness and cannot imagine speaking in front of
others.

An assessment is made as to whether individual sessions beforehand will
have a positive impact before group treatment will be offered. Often, the
one-to-one sessions will be sufficiently therapeutic, so that the individual
goes on to develop further and then be offered the opportunity to attend
the pain-management programme.

Onward referral

There may be situations where the psychologist may not offer therapy but
where onward referral to a specialist agency is more appropriate. This may
include, for example, where there is substance misuse. If people wish
to alter their behaviour they can be given information about self-referral
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to an appropriate agency so that issues of substance misuse can be
addressed.

Any major psychological difficulties need to be identified at assessment
or through information provided by other mental healthcare profession-
als prior to assessment. These difficulties need to be addressed by
appropriate services such as psychiatric services or community mental
health teams.

It has been estimated that a significant proportion of people referred to
pain-management services suffer an identifiable psychiatric illness (Main
and Spanswick, 2000). These include anxiety disorders, post-traumatic
stress disorder, clinical depression, somatoform disorders, hypochondria-
sis, adjustment disorders and personality disorders.

If the psychologists in the pain team are unaware of any psychiatric
problems, these may become apparent through the process of the thor-
ough and extensive assessment. One of the reasons for the lengthy
assessment is the need to detect these difficulties, which may have been
hidden up to this point.

Case conferences or team discussions and their value

People with complex difficulties need the input from each member of the
team as they all have a unique contribution to make. After an assessment
from each member the team would meet together to discuss the best way
forward. It may be that the individual is not ready to embark on the pain-
management programme, or there is concern about, for example, expec-
tations regarding neuromodulation therapy.

It is often necessary to instigate team meetings with all the key members
of the team who are involved in this person’s care, inviting him or her and
the partner or spouse to attend so they are actively involved in these dis-
cussions, decisions and outcomes. The ‘patient’ thus becomes a person, by
using a philosophy of self-empowerment and non-directive interventions to
enable own decisions and own goals to be reached.

Pain-management programme

Who runs a PMP?

A pain-management programme (PMP) is intradisciplinary. Each member
of this integrated team has learned and borrowed knowledge from the
other professions forming the team to give a unified and consistent
message. There is a strong overlap between the various professions that
constitute the team (consultant in anaesthesia and pain management,
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clinical/counselling psychologists, nurse specialist in pain, physiotherapist
and occupational therapist). They are experienced in their fields and have
received the relevant training and ongoing supervision.

What does the psychologist do in a PMP?

Superficially, the role of psychologists on a PMP may not be as obvious as
the roles of the other health professions: medicine, nursing and physio-
therapy. Psychologists work with emotions, thought processes and
behaviour. So what is their relevance in a pain-management team? This is
often an initial concern of the people attending a PMP: ‘aha, so you do
think the pain is all in my head!” or ‘so you think I'm mad!’. The psycholo-
gist aims to enable people to take control of their pain and of their own
pain-management skills. By giving them back control, the psychologist
hopes to improve their ability to cope with the pain.

There are two key areas of involvement for psychologists.

The first is psychoeducational:

* education about how pain is perceived and the interplay of emotions,
thought processes, imagery and pain;

* dealing with the practicalities of pain and providing people with man-
agement techniques;

* discussing issues that might arise alongside the pain, such as sleep and
sexual problems or communication difficulties.

The second is therapeutic:

* Assessing and preparing potential participants before the programme.
This is an opt-in programme - nobody is obliged to attend. Even from
the initial stages, psychologists are promoting a sense of personal con-
trol. It is important that the people on the programme are motivated (it
can be hard work, people will get out what they put in and spaces are
limited and costly) and have sufficient capacity for understanding, self-
awareness and self-reflection.

* Dealing with mental health issues during the programme. There is a
high co-occurrence of depression and chronic pain (Magni et al., 1993,
1994; Rajala et al., 1995; Turk et al., 1995; McCracken, 1996). Anxiety
coincides with chronic pain when anticipation of the pain occurs
(Philips, 1988; Arntz et al., 1994).

* Monitoring and managing group dynamics. Although this type of inter-
vention has a strong educational component, it is still a therapeutic one
- there is more emotional interplay and it promotes change, self-aware-
ness and personal growth. For example, significant levels of anxiety,
anger, depression or a sense of loss may be experienced. Specific mem-
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bers of the group may feel hostile towards health professionals whom
they perceive as having failed them.

Sometimes the programme may be the participant’s first chance to
talk with other people who are suffering with chronic pain. This can be
a very positive support group experience. However, it can also cause dif-
ficulties for some people who perhaps may feel their pain is ‘not as
severe as everyone else’s’ or is ‘different from’ that of others.

The role of the psychologists is to try to monitor these processes,
enhancing the positive aspects and minimizing disruptive elements. In
order to facilitate group members’ participation the psychologist works
towards enabling change within the individual. Basic tasks are to show
concern, acceptance, genuineness and empathy, which in turn may facil-
itate the creation, maintenance and shaping of the group into a
therapeutic social system. During the programme, difficult and person-
al issues can be discussed, and people may find their mood affected by
these. So, the psychologist also tries to maintain a safe, supportive envi-
ronment and to be available for individual discussions if necessary.

* Discussing with the rest of the team the potential psychological issues as
they arise and learning from the other members of the team.

What does a PMP include?

The PMP can be an outpatient or inpatient group intervention, using a
multidisciplinary approach based on cognitive-behavioural and systemic
principles and methods to manage chronic pain. It aims to help individu-
als improve their quality of life, despite the pain, by gaining greater
control. This is an integrative and holistic programme that aims to address
both emotional and physical aspects of pain, without offering a total cure
for it.

The PMP involves education. Pain experience is introduced as a univer-
sal, individual and complex experience within a biopsychosocial and
spiritual framework. The gate-control theory of pain is reviewed to clarify
the connections among emotions, thinking processes, imagery and per-
ception of pain levels. People gain an understanding of what factors
modulate this gate mechanism.

The multifaceted nature of pain (physiological, emotional, cognitive,
social, cultural, spiritual) is reviewed and the impact on people’s lives
explored (Figure 7.2).

Participants are asked to identify unhelpful and unrealistic thoughts and
beliefs associated with pain and emotional distress (such as anger, frustra-
tion, depression or anxiety). They are encouraged to modify those related
to reduced self-esteem, catastrophizing, fear avoidance, high standards,
and loss of control affecting their responses to pain.
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Figure 7.2 The multifaceted nature of pain. The dynamic interaction between these
factors is recognized with the aim of breaking unhelpful vicious cycles.

Participants are encouraged to self-reflect and to monitor their emo-
tional distress and thought processes in a given situation. Finally, they
consider more helpful thoughts focusing on a greater sense of personal
control and self-reliance. For example, they may monitor their anticipa-
tion of pain, which may lead to feelings of apprehension and anxiety; they
may then start doubting their ability to cope with pain. By practising
abdominal breathing or relaxation, they may manage to minimize tension
and anxiety, which may give a greater sense of confidence in their control
over pain.

Thought-stopping techniques and the use of coping statements are
encouraged. Participants are also encouraged to monitor and break the
various ‘vicious cycles’ (overactivity/underactivity) by decreasing overt
pain behaviour through negative reinforcement and/or increasing well
behaviour by positive reinforcement.

The physiological and psychological effects of the relaxation response
are reviewed. Breathing and passive muscle relaxation techniques, as well
as guided imagery, are taught. Distraction techniques are also taught to
divert participants’ focus on pain (Fishman, 1992). Participants are
encouraged to practise relaxation at home and to monitor their
performance.
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Disturbed sleep can be managed by promoting ‘sleep hygiene’ tech-
niques (retraining sleep patterns, creating a stimulus-free environment),
relaxation and improved posture.

Gentle and graduated exercise and stretching are used to improve fit-
ness and flexibility, to build up muscle strength and stamina through
activity and, finally, to re-educate posture and movement. Participants
record their performance in time-limited exercises based on activities of
daily living to monitor their improvement each week. Their performance
on certain activities may be videotaped at the beginning and end of the
intervention. Talks on self-massage, heat/cold treatment, structure of the
spine, ergonomics and body mechanics are given.

A PMP includes goal setting and pacing. The principles of activity pac-
ing are explained and participants are encouraged to break down tasks into
gradual stages and to plan regular and manageable levels of activity, moni-
toring whether their pattern of activity is contributing to increased pain.
Participants are encouraged to set either short-term or long-term goals in
the areas of work, leisure activities, social life and domestic tasks, which are
jointly considered by the participants and the team to be attainable.
Individual baselines and rate of achievements are monitored. The team,
other members of the programme and the video feedback session provide
reinforcement of achievements.

Medication management can be addressed in a PMP. Education can be
provided about pain-related drugs, tranquillizers, sedatives and anti-
depressants. Medication intake is reviewed with each participant and an
individual management plan is agreed aiming to reduce medication that
has not proved helpful in improving the participant’s pain or function.

A PMP can contribute to an improvement in communication skills. It
can provide advice on different ways of communicating with family,
friends, social and work circles, as well as health professionals, about
living with pain and changes in roles. Assertiveness and anger manage-
ment skills are taught and practised. By identifying potential areas of
difficulty, allowing people to discuss these and suggesting some ways of
improving communication, people learn to express their needs more
clearly and more assertively. Unhelpful pain behaviours are identified
and challenged. Issues regarding intimate relations are also discussed in
a safe and confidential environment.

Coping, self-efficacy and perceived control can be addressed. These
skills and strategies contribute to people developing a sense of control over
pain by increasing their confidence in their ability to gain mastery and self-
esteem, reducing the stresses associated with pain and its consequences
(loss of role and employment, relationship difficulties, sense of loss of
dignity) and adopting self-regulating coping strategies.
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Relaxation training for the management of chronic
pain

There are a number of well-defined relaxation interventions, some of which
are commonly used to treat chronic pain. Research supports the effectiveness
of relaxation as a method of persistent pain management. One study com-
pared the effectiveness of relaxation, exercise and a combination of the two,
with people suffering from fibromyalgia. It was found that all three treatment
groups produced improvements in self-efficacy for physical function, which
was best maintained by the combination group after a 2-year follow-up period
(Buckelew et al., 1998, cited in Sultanoff and Zalaquett, 2000).

Benson (1975, 1983, cited in Sultanoff and Zalaquett, 2000) argued that
all relaxation techniques produce a single state; he termed this the ‘relax-
ation response’, characterized by diminished sympathetic arousal. The
autonomic nervous system has two branches: the sympathetic and the
parasympathetic. The state of deep relaxation stimulates the parasympa-
thetic nervous system, which promotes calmness. The state produced by
the exact opposite of the parasympathetic nervous system is commonly
termed the ‘fight or flight’ response. In this response the sympathetic
branch of the autonomic nervous system is aroused, producing emotional
and physiological reactions that can be activated at times of emergency,
thus allowing the body to ‘fight or flee’. This is a normal and necessary
response to danger. Some of the changes that occur when the mind and
body are in a state of deep relaxation are given below (the list is adapted
from Benson (1975, cited in Bourne, 1995):

¢ decrease in heart rate;

* decrease in respiration rate;

* decrease in blood pressure;

¢ decrease in skeletal muscle tension;

¢ decrease in metabolic rate and muscle tension;
¢ increase in skin resistance;

* increase in alpha-wave activity in the brain;

* increased energy levels;

* improved concentration and memory;

* reduction of insomnia and fatigue;

¢ increased self-confidence and reduced self-blame;
* increased availability of feelings;

* decrease in analytical thinking.

The exact opposite of the above psychophysiological state is produced by
the activation of the sympathetic branch of the autonomic nervous system.
Schwartz, Davidson and Goleman (1978, cited in Sultanoff and
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Zalaquett, 2000) suggested that the majority of relaxation procedures have
highly specific effects, as well as more general stress-reducing effects; there-
fore, the specific effects of various relaxation techniques may be
superimposed upon a general relaxation effect. For example, both
diaphragmatic breathing and progressive muscle relaxation can be used
for specific effect, slowing the breathing and relaxing the muscles.
However, both can produce a general state of relaxation.

Relaxation methods

There are a vast number of relaxation methods. The methods briefly men-
tioned here are those that have found to be effective in the management of
chronic pain. Diaphragmatic breathing, guided imagery, progressive mus-
cle relaxation and autogenic training have extensive literatures in their own
right. The use of music is a personal choice; it can act as either a distrac-
tion from pain or an enhancement of the relaxation response.

Breathing (diaphragmatic)

When teaching relaxation training, we talk about the ‘art of breathing’.
Diaphragmatic breathing is the healthiest form of breathing; it is funda-
mental with most relaxation methods. It is also the most natural; observe
how young babies breathe; they will use their diaphragm and full torso for
each breath. As adults we tend to lose the ‘art of breathing’ and habitually
breathe from the upper chest. Although not wrong, upper-chest breathing
will be shallow and more rapid (in a waking state) than if you were using
your diaphragm. Upper-chest breathing does not allow the upper ribcage
to expand and contract; therefore, the amount you inhale and exhale is
considerably less.

Imagery

Achterberg (1985, as cited in Sultanoff and Zalaquett, 2000) defined
imagery as mental processes that summon and use the five senses: vision,
audition, smell, taste and touch.

Guided imagery is the process of using narration and sometimes music,
to take the listeners on an inner journey to scenic and peaceful places. The
trainer invites the listeners to use all five senses to image the journey,
prompting for colour, smell and texture. The more vivid the image the
more real it can feel. Imagery can also be used in a more focused form; for
example; the image of a dial or switch to regulate pain intensity, or ice for
a burning sensation and warmth for muscle tension. Many responses in the
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body do not distinguish between having a physical experience and imagin-
ing having that experience. It has been argued that imagery has limitations
regarding reducing somatic symptoms and muscle tension. People with
chronic pain may be unable to create images due to pain intensity.
It is therefore important to combine it with breathing methods and/or
progressive muscle relaxation.

Progressive muscle relaxation

Edmund Jacobson developed the progressive muscle relaxation model in
the late 1930s. The basic idea is to isolate each muscle group systematically
and practise tensing and relaxing the groups of muscles. The process of
progressive muscle relaxation is simply to create tension for 8-10 seconds,
and then let the muscle relax and the tension go.

Once the muscles relax then other components of the relaxation
response will naturally follow. Relaxed muscles require less oxygen so
breathing slows and deepens. Heart rate and blood pressure decline and
the body begins to feel warm. Within the remit of persistent pain manage-
ment, progressive muscle relaxation is adapted into two methods. Active
muscle relaxation requires clenching and then releasing the muscles.
Passive muscle relaxation requires imagining the tension in the muscles and
then releasing. This can be helpful when pain and stiffness make clenching
difficult and can also prevent the occurrence of muscle spasms.

Autogenics

Autogenics is the name given to a relaxation technique developed by
Schultz and Luthe in the 1920s. The term means generated from within.
The basic idea is that the body should follow the dictates of the mind. It
consists of a series of statements you repeat to yourself. The emphasis is on
warmth and heaviness, for example: My arm is warm . . . My arm is heavy . . .
My arm is warm and heavy. These simple statements have a cumulative effect
and allow the body to sink into a deep state of relaxation. As with diaphrag-
matic breathing and progressive muscle relaxation, autogenic relaxation
decreases the heart rate and blood pressure, the limbs become heavy and
the body warms up. Empirical evidence has shown that autogenic relax-
ation has helped in the treatment of insomnia, headaches and chronic
pain.

The environment

A safe, calm and comfortable environment is essential for the practice of
relaxation if it is to be successful. There should be no disturbances from
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children, neighbours, telephones, pagers or tradesmen. Hang a notice on
the door if necessary. A reclining chair, mat or cushions will give the body
support. When the relaxation response is induced, the body temperature
drops, so make sure there is a blanket at hand or that the room is com-
fortably warm. The ability to master relaxation will depend on the time
given. It needs to be practised on a daily basis. Make it a part of life and do
not use the ‘time myth’ (‘I don’t have time’).

Although relaxation can help reduce the effects of stress and anxiety, a
person in a state of high anxiety, deep distress or high agitation (all of
which can occur with the presence of chronic pain) would find it extremely
difficult to obtain a state of relaxation. Sadigh (2001: 66) lists the psycho-
logical conditions that are better managed in conjunction with the
psychology and/or the psychiatric services:

* severe anxiety;

* major depressive illness;

* active psychosis;

* severe manic episode;

* dissociative identity disorder (during active phrase);

* severe distress following a trauma;

* thought disorder due to psychological or organic causes.

Inexperienced relaxation trainers should not consider relaxation train-
ing with any persons exhibiting the above conditions. Within the realm of
the chronic pain service, psychological screening would identify these
disorders.

Summary of PMP participant feedback

This is a summary of accounts about coping strategies people were using
after having attended a PMP, which gives us an idea of what aspects of the
PMP people found most useful. According to the participants, the most
frequently reported coping strategy after treatment was related to cognitive
factors. Some participants stated that they were more able to adopt more
constructive thought processes. Some reported being more able to accept
their chronic pain condition and the resulting limitations in function or
role. For others, education about pain-related aspects contributed to their
understanding of pain and, consequently, this knowledge enabled them to
cope better with the pain.

The individuals’ coping skills were diverse. Many of the coping strategies
taught in the PMP were being used by participants after treatment. In some
cases the psychoeducational approach (explanation of gate-control theory
of pain and the multifaceted dimension of pain) may have contributed to
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normalizing their distress. For some, understanding the connection
between pain and thinking could be a way of empowering them with a
sense of self-centredness and underlying self-confidence. This may be
linked to those cognitive techniques that promoted self-monitoring to
identify underlying unrealistic thought processes and assumptions about
their perceived loss of control, which affect responses to pain.

Some participants also reported an improvement in mood. They reported
that mental distraction and relaxation techniques helped them to control
their pain. Moreover, goal setting and problem solving were reported to be
beneficial in the areas of work, leisure, and social and domestic activities.

In the physical/behavioural areas, some used pacing of activities and
relaxation to achieve goals. Certain participants also reported an improve-
ment in sleep pattern, a reduction in painrelated behaviours and a
reduction of unhelpful medication.

Some stated that communication channels between themselves and a
circle of friends and relatives had improved. As mentioned above, it is
essential to consider the effect that chronic pain has on people perceiving
themselves as socially isolated. Their psychological distress (depression,
anxiety or frustration) may be affecting the family dynamics or other
significant relations. This social dimension could be related to commun-
ication in the group setting. Participants found support from the staff and
other members of the group.

Some participants stated that they had managed to improve their
lifestyles by developing new hobbies or interests and by engaging more in
daily activities.

Some people returned to work, after a prolonged period of being on
benefits; a small proportion declined the option of spinal surgery and
returned to college to learn new skills; one person received a much-wanted
promotion; others returned to adult education to retrain. Some of these
people are of an age where re-employment is unlikely.

Overall, participants reported skills such as more constructive thinking
styles and new behavioural patterns brought about by using exercise,
stretching, relaxation, pacing and goal setting. For some, these skills result-
ed in the perceived promotion of personal control over pain (increased
self-confidence and self-centredness).

Team communication

Within a ‘good’ team, each member is aware of the roles of the others. This
is crucially important as otherwise care that could be offered is neglected.
Some teams can work individually in the delivery of care for months with-
out being aware of what others can offer or how to refer to each other.
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The key features of the interdisciplinary team can be summarized as:

* The team members all share common assessment and treatment goals.

* The main task of all team members is to deliver treatments that are
based on the needs of the individual, not the constraints of the individ-
ual professionals involved.

* Unlike multidisciplinary teams, a member of the medical profession may
not lead interdisciplinary teams. They can be led by an experienced clin-
ician who has knowledge of working with people in chronic pain and
also of working in a team.

* There are core areas of speciality related to each discipline but these
take second place to the goals of the team as a whole. All the team mem-
bers have explicit knowledge of the skills of other members in the team.

* Communication occurs between all team members.

* Decisions are made after considering input from all team members.

In contrast, multidisciplinary teams tend to be:

* led by a member of the medical profession, in which formal communi-
cation occurs and members ‘report back’ in a hierarchical fashion to the
team leader;

* limited to the skills and knowledge of the team member’s own discipline
(Main and Spanswick, 2000).

For teams to work effectively, each member needs to have a healthy respect
for what each team member brings to provide the most effective care.
Professionals each see the person from a different perspective but have an
area of care that is their main focus, with overlapping skills relating to many
other aspects. For example, the nurse specialist in pain management may
have expertise in medication and dry needling but also has advanced com-
munication and psychological skills and it is perhaps this aspect that
overlaps considerably with all the team members.

Achieving success in treatment

Success in dealing with chronic pain does not mean completely eliminating
it. Treatment can be considered successful if people feel in control and
able to manage their difficulties. Tools to manage pain and techniques for
improving quality of life have been offered. Following individual therapy or
the PMP individuals may have worked through their psychological difficul-
ties, for example problems in relationships, expressed their feelings and
achieved new perspectives of viewing the problem, and then set goals after
deciding to manage the situation differently.
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The tools of reframing unhelpful beliefs and applying them to difficult
situations will have been given and hopefully used. Outcomes can be eval-
uated with questionnaires following national guidelines, but perhaps the
richest source of data is the self-report where the person evaluates change
and effectiveness.

Implications

The overall aim of offering psychological perspectives when managing
chronic pain is that people change their view from that of pain being the
result of a failed medical procedure and begin to understand that their
pain may never go away completely, but that they can have some control to
minimize the impact of pain in their lives. Both through the group process
within the PMP and through individual therapy, the person may be helped
when recognizing that others may be more badly affected physically, that
there are alternative ways of coping and that each response to pain and suf-
fering is unique and special to the individual.

Understanding pain as a subjective experience (Fernandez and Turk,
1992: 205) validates the person’s private inner reality. However, when the
reality and genuineness of pain are questioned as being ‘psychological’ in
nature, people feel invalidated because pain is not accessible to the outside
world.

People normally express their difficulty recognizing the psychological
factors in pain perception, as their understanding of pain is based on a bio-
medical perspective and most people are seeking a cure. Current services
are based on Western medical approaches within which pain is viewed as
an enemy to be conquered and treatments are weapons to use against this
enemy (Notcutt, 1998).

Psychology has been viewed in medical settings as an add-on profession.
A change of culture within professional settings has been required. Teams
and disciplines at pain clinics are starting to embrace the biopsychosocial
model more willingly.

People normally see psychologists as expert professionals, making us
even more aware of our own vulnerabilities, limitations and mortality.

Conclusion

The potential integration of psychological and sociocultural domains with
physical factors within a biopsychosocial and spiritual framework has been
examined as a way of understanding chronic pain, disability and related
psychological distress.
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The psychological effects of long-term pain are lasting and interfere with
vocational, interpersonal, domestic areas and physical health. Appraisal,
personality, emotional states, coping skills, social support and compensa-
tion status are important psychosocial factors when conceptualizing and
planning interventions for chronic pain. Moreover, successful interven-
tions require an individualized and flexible approach that takes into
account some of the wider issues of our clinical practice.

Several psychological approaches can be combined. The clinician needs
to identify the sources of distress and how they are accessible to treatment,
perhaps making decisions about how one level of impairment interferes
when trying to address other levels. The psychologist and the person in
pain walk along the path together, aware of a general direction but also
open to new discoveries.
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Appendix 2: PMP inclusion/exclusion criteria

Inclusion

Experiencing pain for more than 6 months.

Wishing to participate in the group and formally opting in by signing a

contract of attendance.

Presenting at least one of the following as a result of experiencing long-

term pain:

- widespread disruption of activity/functioning;

- overactivity and/or underactivity;

- excessive or inappropriate medication use;

- use of unnecessary aids;

- excessive pain behaviours (guarding posture, inactivity, grimace);

- work reduced or impaired;

- emotional distress (anger, anxiety, depression, stress);

- unbhelpful attitudes/pain perception;

- unhelpful communication styles;

- self-reported difficulties in interpersonal relations (unassertive,
passive, aggressive);

- reduced self-confidence/esteem.

Exclusion

Age below 16 years.

Declining to opt-in.

Actively receiving or seeking medical or psychological treatment for
long-term pain elsewhere.

Potential to be disruptive to the group process (based on the team’s clin-
ical opinion and/or client’s reported range of antisocial, social-phobic,
aggressive behaviour or fearfulness of participation in a group setting).
A severe disability due to impairment other than due to long-term pain
(for example, blind and deaf, unable to lip-read) unless alternative
provisions can be made.

A severe psychological disorder, which is better addressed prior to the
PMP (for example, severe post-traumatic stress disorder).

Lacking full use of spoken and written English.

Being unavailable for the duration of the programme.

Showing substance misuse.

Being actively psychotic and/or actively suicidal.

Note: these criteria need to be flexible and based on sound clinical
judgement.
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Appendix 3: relaxation scripts
Breathing (diaphragmatic)
Test your breathing using the method below.

* Rest one hand on your upper chest and the other over your tummy.

* Notice which hand rises first when you inhale.

* If the upper hand rises first you are using upper chest breathing. If the
lower hand rises first you are breathing with your diaphragm. If both
move at the same time you are using a mix of both.

Exercise

* Lie flat on the floor or sit in a chair. Make sure that you are fully
supported.

* Put one palm on your upper chest and the other over your abdomen.
(The objective is to have the hand on the abdomen rise first when you
breathe in.)

* Breathe out fully - and then a little bit more. With practice you will find
you can do this by drawing in your abdomen. Pause for 4 seconds.

* Allow the air to flow in naturally again.

* Repeat this cycle a few times.

[Practise this for a few minutes on a daily basis. When teaching this exer-
cise it is important to observe the movement of the hands. If the person
seems to be having difficulty, it would be helpful to model the correct
positioning of the hands.]

Make sure that you are comfortable, arms and legs uncrossed. Now become
aware of your breathing, focus on your breathing, hear and sense every breath
you take. Breathe in through your nose, be aware of the breath entering your
nostrils, and be aware of the breath being exhaled from your mouth.

Lay one hand on your chest and the other below your chest resting on
your abdomen.

Imagine that you have a balloon inside your abdomen. As you inhale the
balloon inflates; inhale until you can imagine that the balloon fills the
abdomen.

Now exhale slowly through your mouth; keep exhaling until you can
imagine that the balloon is fully deflated.

As you learn to breathe correctly you will notice that the hand upon
your chest is still, with no rise and fall. You will notice, however, that the
hand resting upon the abdomen will rise and fall as you find your own
natural rhythm.
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Continue to be aware of the rise and fall of your abdomen. Now focus
on your breathing. Every time you breathe out think of the word . . . relax.

Inhale . . . calm . ... Exhale ... relax . .. you may prefer to breathe in
and out through your nostrils once you have found your natural rhythm.

I will leave you for a few moments to enjoy the feeling of relaxation.

[Practise this exercise at least once a day; once mastered you will be able to
enter into guided imagery, visualization and self-hypnosis. ]

At peace with pain
[Allow time for diaphragmatic breathing before reading the script.]

Concentrate on your left arm . . . maybe you feel it getting heavy, so heavy
but warm and comfortable, maybe you would like to lift your left arm, but
it is so heavy and comfortable you may prefer not to. Your whole body feels
heavy, warm and heavy, now concentrate on your right arm, so light . . . so
light and fluffy, so light you may feel your right arm floating . . . gently up
... so light and comfortable . . . maybe your right arm is so light you can
gently raise it . . . maybe you would like to raise your right arm, maybe now
your right arm has the same sensation as the rest of your body, warm . . .
so warm . . . so heavy . . . so comfortable.

Your right arm, so heavy, you try to lift it but you cannot, because it is
heavy and so comfortable . . . try to lift your right arm, say to yourself . . .
my right arm is so heavy, so comfortable I may choose not to raise it.

The chair or floor is supporting your warm comfortable body and now
knowing that you can move your right arm if you so wish you relax even
deeper . . . pause.

Now we will take a journey . . . put behind you the self-hypnosis, con-
centrate on your breathing . . . . Inhale . . . . Relax.
Exhale . . . calm, inhale . . . relax, exhale . . . calm.

You begin your journey inward to the place where there is peace with pain.

You are in the midst of the swirling, screeching, wind and water, of the
storm of pain . . . a giant hurricane that blows all around you.

You will pass through the storm to a place that is like the eye of a hurri-
cane . . . where there is comfort and calm within the storm. You will travel
across unfamiliar and challenging terrain to a special place.

You will move towards this place without map or compass, at times
keenly aware of your surroundings . . . . At other times, just fixed on your
goal . .. that special place within . . . where there is peace with pain.

You are driven with the power within you, which is greater than the fury of
the storm of pain that swirls around you . . . seeking that special place within.
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You begin your journey and travel onand on . .. onand on. .. on and on.

Now maybe you can focus on your journey, you travel on . . . until finally
you arrive at the threshold of this place within.

A wooden door stands before you . ... It has a deep rich grain that is
so smooth.

You ‘will’ the door to open, focus on the door and ‘will’ it to open.

Your right hand is so light, maybe you open the door, yes the door opens.
You are transported away from the swirling, nagging, screeching, burn-
ing throbbing wall, to a calm quiet peaceful place.

You remain aware of the storm, but it seems far away.
Deep within you, you know that the harder the storm crashes . . . the
harder it tears and flashes . . . the safer you become in this special place.

You are aware of your breathing . . . steady, calm, relaxed.

You are feeling calm and quiet.

As if in a deep sleep-like state, you feel secure and peaceful, aware and
focused.

Now, aware of your surroundings, you notice that this place is strangely
familiar . . . . At once it is both like a place you have been before and a place
that is new to you . . . a place where you feel peace and calm . . . and where
there are opportunities for you to discover the meaning of serenity.

Feeling calm and protected, you rest as if in a deep sleep-like state . . . like
a deep, deep sleep, yet with a feeling of mental alertness. You feel secure
and peaceful, aware and focused.

Moving further into this journey within . . . you hear the sound of the wind
and water rise and fall . . . then fade away. The storm is swirling and crash-
ing . . . pounding and flashing. Sometimes it seems near and sometimes it
seems far away.

But here, in this place, you feel safe and secure . . . calm and peaceful . .
. distant and detached from the fury of the storm that swirls around you.

You are unafraid and unhurt . . . and breathing in a way that is calm and
relaxing . . . feeling a sense of serenity . . . feeling a special sense of inner peace.

You awaken as if within a dream to a new discovery . . . to the soothing
power of warmth.

First you feel the warmth around you . . . very deep, very complete . . . feel-
ing the warmth deep within you, feeling its soothing power.
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Then maybe you notice that the storm has quieted. Less swirling . . . less
and less fury . . . more gentle, more calm.

The warmth turns the raindrops to steam, and they evaporate before
they touch the ground. The sun comes out . . . and shines its light through
the rising steam.

You feel warm and soothed by the gentle mist.

Take some time now to feel that special feeling . . . calm . . . comfortable
and relaxed
[Allow 10/12 seconds. ]

Now you become aware of another soothing feeling . . . cooling . . . cool
and refreshing . . . deep and almost numbing. You are now barely aware of
the storm.

Sensing the cool and quiet . . . a faint swirling . . . now soft and gentle
... you sense the ‘cool’ transforming the water of the storm . . . turning it
to snow.

Bright sparkling snow crystals float in the air and reflect the light . . .
then fall softly to the ground. A blanket of quiet white creates . . . a deep,
deep restful sense of calm.

The whole landscape covered with snow . . . soft, smooth . . . makes you

feel comfortable and relaxed . . . calm and at peace . . . no burning sensa-
tion, no intense pain . . . cool.
And peaceful . . ..

[Allow 10 seconds.]

In a moment you will prepare to leave your special place . . . but even as you
think that thought, you feel secure in the knowledge that you can return at
any time. Allow yourself to take something with you, something that will
remind you of reaching inner peace and calm . . . something that will give
you a sense of being special. Maybe it is the warm sun, melting the intensi-
ty of pain . . . maybe it is the cooling snow lessening the burning sensation
... maybe it is the image of serenity, or peace of total relaxation.

This is your special place, it belongs only to you.

The more you journey to your special place . . . the easier it will be for
you to find the way and the more comfortable and secure you will become

. . comfortable in the knowledge that you are able to sense a feeling of

inner peace . . . pause. ...

In a moment I will ask you to take a deep breath and to bring yourself back
into this room. I will count from 1 to 3.
[Pause . . . with a firm tone . . .]

Now . . . take a deep breath . . . and blow it out.
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1...come back to the room.
2 .. .you feel calm and relaxed.
3 ... as you open your eyes; you will feel rested and comfortable.

[This script incorporates autogenic statements. Adapted from John Heil,
cited in Lusk (1993).]

Passive muscle relaxation (swimming in the sea)

You may want to start focusing on your breathing. When you take a breath
in, your lungs start filling up with air. Allow the air to go all the way down
to your stomach and as you are breathing out pretend that those feelings
of tension that you may have begin to disappear. You may want to allow the
relaxation to happen without forcing it. Don’t worry about how well you
are doing, allow the relaxation to flow over you, allow it to deepen at its
own pace. Keep your breathing regular. Breathe in and out through your
nose. Keep it steady and allow your breathing to find its own natural
rhythm, very, very quiet and very still. Remember that the chair or the
floor will give you all the support that your body needs so don’t hold onto
yourself. Remember that relaxation will make you healthier; it will give
your brain time-out from tension and worry. It will release tension from
your muscles, making you more efficient and productive; it will reduce
your pain. Relax between your eyebrows and feel your forehead smoothing
itself away. You may have your eyes closed and you might want to feel them
sinking back into your head, quiet and still.

Pretend to focus on your breathing; when you take a breath in, your
lungs start filling up with air. As you are breathing out, pretend that those
feelings of tension that you may have leave your body. Breathe in and out
and every time you do so pretend to relax a little more.

Now pretend that you take your mind to your right side, to your right leg
and feel your right leg becoming heavier and heavier. Pretend that it is your
right leg; if it is the left leg that you may want to concentrate on, that’s OK.
Sometimes when you relax you might not feel the difference between right
and left. It feels so heavy that it starts to sink down into the chair/onto the
floor. Your right leg, so heavy. So relax, gently sinking down into the chair.
Now pretend that you are relaxing the other leg. It does not matter if it is
the left or the right leg. It is becoming heavier and heavier. Your other leg
is so heavy, so relaxed that it also begins to sink down into the chair. Both
legs feel heavy, so heavy that you can hardly move them.

Now your hips; pretend that your hips feel heavy and they are so heavy
and relaxed that they begin to sag into the chair/onto the floor.

You may want to concentrate on your arms. Feel your right arm.
Whichever arm you choose to relax will start to feel heavy, heavier and
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more relaxed. You may want to move your fingers, to feel their touch
against your legs or even the chair/the floor you are sinking into.

Iinvite you to do the same with the other arm; allow it to feel heavy, gen-
tly sinking into the chair. As you keep breathing in and out you are getting
into a deeper level of relaxation. You may be hearing other people talking
or even my voice. You are relaxing so well that it may not bother you
whether I carry on or not helping you with relaxation.

Now pretend that you become aware of your shoulders and your back,
pretend that they are heavy and feel them sinking, gently sinking. Now your
whole body, your whole body, is so heavy, so relaxed. Allow yourself to go
completely; your whole self sinking into the chair/onto the floor.

Now feel your inner self, floating upwards, your inner self gently float-
ing upwards, floating upwards on a soft white cloud and drifting higher
and higher, higher and higher up into the blue sky. Far below you, the
countryside spreads out as far as you can see, as you drift lazily along on
the soft white cloud.

As you float along, as you look below you, you may want to see a stream
flowing down from the hills. You may see it, feel it or hear it and the white
cloud begins to follow the stream. Pretend that other streams are joining
you and becoming a small river. As it flows along, it goes through villages
and as you look far below you, you see the houses and the people and the
stream flows on becoming bigger and bigger. It goes through towns. You
might want to see many houses and many people far, far below you. As you
drift lazily along on your soft white cloud. Then in the distance you might
pretend to see the coastline approaching and your river flows towards the
coastline and gradually as you move close into the coastline, the river flows
out into the ocean and you flow onwards far above the ocean on your soft
white cloud, feeling the warmth of the sun above you.

And now you may want to travel to your special place, that place that is
so special just for you. And now pretend that you are inside a glass tunnel.
You may want to feel the touch of the glass with your fingers. Inside the
tunnel you can hear the soothing music playing and you can pretend to see
all the sea life swimming gracefully around you. Pretend to absorb the
sheer serenity of this feeling of relaxation.

And now you may want to immerse yourself in the clear blue sea. Above
you, you may imagine the sunny bright sky. Pretend that you can hear the
sound of the waves and, as you feel the warm water around you, allow your-
self to go to deeper levels of relaxation. And now allow yourself to feel the
gentle movement, the water slowly and gently moving around you. Feel the
gentle swimming of the dolphins and the smaller fish and the slow move-
ment of the turtles. Allow the peaceful sound of the water to help you feel
more deeply and deeply relaxed. Allow yourself to feel and touch the
smooth skin of the dolphins. Pretend that your mind’s eye can see the
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smaller more colourful fish swimming. It feels like the most beautiful dis-
play of different colours and, as you are looking up underneath the warm
water, the sunshine on the surface is creating bright rainbows; the water is
diffusing the light, creating bright rainbows. And now tell every nerve,
every cell and every fibre in your body to release, relax and let go.

Allow the serenity, the peace and the joy to flow all over you and help
you relax more and more.

I would like you to pretend that you enjoy the peace and serenity of your
surroundings. Feel the positive energy of the sun above you and feel your
whole self being renewed, revitalized and refreshed, your whole self being
renewed, revitalized and refreshed. See yourself, as you would like to be.
Pretend to feel that you are in perfect health, full of energy and any part of
yourself that has not been functioning 100% efficiently, feel it as restored
to normal functioning. See yourself as you would like to be. Enjoy this for
a few minutes. Allow this thought to run through your mind, allow this
thought to run through your mind.

I am going to start counting backwards from 5 to 1 and by the time I get
to 1, you will feel relaxed and alert but fully refreshed. 5, 4, you may want
to start moving your toes, 3, your fingers, 2 and 1. You may open your eyes.

[Adapted from an original script by psychologists Owen Hughes and
Cristina Lopez-Chertudi. |



CHAPTER EIGHT
Reactivation

Jan CooIL
Aim
To provide an overview of physical reactivation and how exercise links with

and supports other pain-management strategies such as pacing and goal
setting

Objectives
By the end of the chapter the reader will:

* be aware of patient and professional beliefs relating to exercise and
chronic pain and the consequences of misconceptions and inaccurate
messages;

* have an understanding of the physiological consequences of decondi-
tioning and the positive effects of reconditioning;

* have an understanding of how to implement different types of exercise
effectively;

* be aware of the issues that affect the selection of exercise including moti-
vation and behavioural change, goal setting, specificity, quotas and
pacing.

Introduction

Exercise is one of the most powerful weapons in the fight against chronic
pain. Although it is a strong ally it is usually condemned as an enemy, some-
thing to be feared and avoided. This misconception, initiated through
experiential learning by the patient, is often reinforced and perpetuated by
the health professional. The result is the development of a vicious cycle of
activity avoidance, declining fitness levels and activity intolerance, which
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serves to reinforce the belief that exercise is harmful. The resultant reduc-
tion in physical ability may be accompanied by loss of social interaction,
leading to a significant impact on the emotional state of the patient.

With a basic understanding of the relationship between exercise and
chronic pain the health professional is in a position to empower the patient
with some simple messages and straightforward strategies.

Patient misconceptions

Generally when people become ill or injured they assume an acute pain
model. This is the most commonly understood model of pain in which the
symptom is seen as a warning sign signifying tissue damage. The modifica-
tions made by patients following this model are entirely appropriate in the
acute situation as they allow protection of the damaged tissue and healing
to occur.

However, the expectation of becoming pain free is not always realistic.
This is a difficult concept for the patient with chronic pain who believes
that modern medicine will be able to ‘fix the problem’ and cure the pain.
Where this fails to happen the patient usually believes that chronic pain is
a sign of ongoing tissue damage.

Patients with chronic pain may respond in one of two ways: ‘confronta-
tion’ or ‘avoidance’. Confrontation is seen as an adaptive response to
benign chronic pain and may result in the reduction of fear and pain and
an increase in functional activity. Avoidance, on the other hand, is seen as
a maladaptive response to benign chronic pain, which may result in ampli-
fication of fear and pain and a reduction in functional activity.

There appears to be a curvilinear association between anxiety and pain
behaviour. Moderate levels of fear and anxiety have been shown as helpful
by initiating coping strategies such as seeking information and advice; how-
ever, extreme levels of anxiety result in incapacitation. Moderate levels of
fear and anxiety encourage thoughtful and effective action whereas high
levels result in disordered and ineffective action.

A significant number of patients will adjust exceptionally well to a
chronic pain state, requiring little in the way of healthcare (Linton, 1998).
In comparison, though, a small number of people adjust badly and require
a substantial amount of healthcare. Models have been proposed to explain
why people develop chronic pain. The term ‘kinesiophobia’ was presented
to describe ‘an excessive, irrational and debilitating fear of physical move-
ment and activity resulting from a feeling of vulnerability to painful injury
or re-injury’ (Kori et al., 1990). Lethem et al. (1983) described the ‘fear-
avoidance model of exaggerated pain perception’ and Vlaeyen et al. (1995)
developed a ‘cognitive model of fear of movement and (re) injury’. All of
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these models described fear of pain or more specifically fear of pain that
will result in (re)injury.

The fear avoidance exhibited by patients with chronic pain is said to be
comparable to the behaviour seen in phobias. Learning appears to play a
key part in how the patient adapts. Information gathered from a range of
sources will develop beliefs, which in turn affect the emotions experienced
by the individual. Patients who believe that their ongoing pain is a sign of
progressive damage will learn to fear and avoid the pain. As physical activ-
ity often appears to exacerbate the pain, patients learn to avoid movements
and activities. In the short term their behaviour may appear helpful in con-
trolling and reducing the pain but in the long term avoidance is a
maladaptive strategy, which serves to increase disability. Unfortunately
short-term reinforcers tend to maintain the avoidance pattern. Resting and
taking medication may serve to reduce pain and fear; pain behaviour is
rewarded with attention and avoidance of unpleasant duties whereas pas-
sive activities such as watching the television may increase pleasure.

The shift in lifestyle is often so slow and subtle that the patient fails to see
the changes taking place. Alongside the changes in function, emotional
changes may occur. Patients may become depressed and passive as they
begin to believe that there is little they can do to control the pain. Guilt may
accompany a change in role within the family, low self-esteem may result
from a change in body shape and anger and resentment are common
responses to loss of ability. Thus a vicious cycle occurs in which the unhelp-
ful beliefs lead to fear, fear leads to avoidance and avoidance results in
reduced physical capacity. The reduction in physical capacity may increase
depression and, as a result, lower the pain threshold and tolerance.

As avoidance tendencies within patients with chronic pain are associated
with poor treatment outcomes it is important that health professionals give
clear, accurate messages that reassure the patient and encourage the main-
tenance of function, including work.

See Chapter 5 for further discussion of this issue.

Professional beliefs and influences

There has been a significant amount of research examining avoidance
behaviour in chronic pain patients, which attempts to identify the factors
that cause the fear (Nicholas et al., 1992; Waddell et al., 1993). From these
studies the health professional has been identified as a source of fear to
such an extent that Waddell (1993) has described a large amount of
chronic low back pain as being ‘iatrogenic’ or resulting from treatment.
Inaccurate information and inappropriate advice have been suggested
as iatrogenic causes of chronicity in patients with chronic low back pain
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(Harding and Williams, 1995; Rose, 1998). Taylor and Rose (1996) found
that this notion was confirmed in the reports given by patients with
chronic low back pain attending rehabilitation units. The preponderance
of the patients in the study believed that their spine was diseased and at
risk of injury.

Bedrest, activity restriction and analgesia comprise the past common
medical management of low back pain. This approach is now widely con-
demned as it is both unhelpful and potentially harmful, suggesting to the
patient that there are vulnerable tissues that require protection. Thus it
appears that the clinician’s beliefs are important as they influence the
beliefs of the patient. Diagnosis, prognosis, descriptive language and
behavioural advice are four of the main areas in which the health profes-
sional can communicate in an unhelpful way and some examples are

highlighted below.

Biomedical diagnosis

If the health professional uses a medical model to explain pain there is the
requirement to confirm a diagnosis - that is, find a tissue to blame. The
major consequence of explaining a medical diagnosis to a patient appears
to be that it creates misunderstanding and encourages fear-avoidance
behaviour (Waddell et al., 1993).

A recent study explored the information patients were given regarding
their chronic pain condition and their interpretation of this (Hafner,
2002). One of the main findings of this work was that health professionals
often directly attribute the patient’s pain to the degenerative changes iden-
tified on X-rays and scans. The accuracy of these professional beliefs
remains unsubstantiated, however; patients often take this information to
mean that they have a disease that is likely to be progressive. This belief
inevitably leads to fear and avoidance behaviour.

Prognosis

Although some patients may assume a prognosis, many are given explicit
indications of what the future is likely to hold by a health professional. An
example of a prognosis that is occasionally given to young patients with sig-
nificant spinal problems is: ‘You will be in a wheelchair by the time you’re
forty.’

More often than not a patient will believe such a statement without ques-
tion and change their behaviour in light of this ‘fact’. Some will reduce and
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avoid activity in order to preserve their function in the future. Others may
become overactive believing that they may not have the opportunity in the
future. Some patients make major life choices, such as whether or when to
have children, based on the prognosis they are given. Often patients are
given information regarding the activities they will not be able to do in the
future, such as lift weights. Such statements prove extremely influential
despite the fact that there is little evidence to support their accuracy.

Imagery

The words that health professionals use to describe a disease or injury
inevitably create a picture in the mind of the patient. Our words therefore
have the power to invoke destructive as well as helpful images. Often sim-
ple language such as ‘a slipped disc’ will conjure up an image of the disc as
a ‘flying saucer’ that has ‘shot out of place’ or ‘crumbling spine’ produces
a picture of bones crumbling like a packet of biscuits. Words such as
‘degenerative’ may be taken to mean progressive joint failure and the soft
tissues in injuries such as whiplash may be described as ‘torn’. Thus,
although unintentional, our own language could be described as cata-
strophic as it is interpreted as such by our patients.

Behavioural advice

Patients frequently misunderstand their pain and its relationship to disease
or injury and healing. Such misunderstanding leads the patient to fear
their pain and its implication. Unfortunately health professionals often
inadvertently reinforce this fear in the behavioural advice that they offer.
The most common reinforcer is the advice to rest. The use of rest and its
relationship to tissue damage and pain are poorly explained, if at all.
Patients will assume that if they need to rest then there must be something
significantly wrong. Patients who are told to rest may not be told how they
should limit the rest and progress activity. Where patients are given
instruction they are often told to ‘let pain be your guide’.

Even in acute conditions pain is only partly related to tissue damage
and thus fails as a useful symptom by which to guide reactivation. The
instruction to let pain be your guide will reinforce avoidance of activities
that are painful thereby encouraging fear-avoidance behaviour. Therapists
involved in rehabilitating a patient may also fear exacerbating the
patient’s pain. Where there is an increase in pain in relation to an activity
or exercise, such a fear will influence the therapist to reduce, stop or
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change their rehabilitation plan. Again this gives a clear message to the
patient that the increase in pain signifies that something is wrong and that
this should be avoided.

A common belief among health professionals is that primarily patients
wish to receive information relating to the diagnosis and cause of their
pain. Von Korff and Saunders (1996) undertook a study of patients with a
first episode of back pain and found that the participants identified sever-
al other matters as more important. The participants wished to know the
expected course of their back pain and how to deal with the problem, their
activity restrictions, how to return to normal as quickly as possible and,
finally, how to reduce the likelihood and intensity of future episodes.

Despite the fact that these findings indicate that patients want to learn
how to manage their pain, health professionals often fail to provide the
information necessary for this. One of the most common examples within
chronic pain is the advice, ‘learn to live with it’. In the words of P. Moore,
an ex-INPUT graduate and expert patient programme tutor: ‘They say
learn to live with it but don’t tell you how. That’s like saying go home and
bake a cake but without giving you the recipe or the ingredients.’

It doesn’t take a lot of imagination to understand how frustrating and
disempowering this must be. Indeed, if patients wish for this information
then surely they must be ‘active copers’ when they do so, but without the
relevant advice they may be relegated by health professionals to the role of
the ‘passive patients’.

As an alternative the health professional should ensure that their own
beliefs are accurate and are communicated in a helpful and understand-
able manner to the patient, taking into consideration that patients’ beliefs
and comprehension contribute to their successful management (Linton,
1998) by allowing demedicalization of the condition and basic changes to
be made to the patient’s beliefs.

Deconditioning

Physical activity is essential for the maintenance of physical function.
When the body is denied activity, through illness or injury, two major
physical effects are seen. The first is a loss of fitness specific to the com-
promised body part due to internal (for example, muscular) or external
(for example, a cast or brace) protection or immobilization. The second
effect is a more widespread loss of fitness as a consequence of a general
reduction in activity.

As previously discussed, some patients with chronic pain avoid activity
and exercise and this results in the secondary impairment of decondition-
ing. Astrand and Rodahl (1986) defined deconditioning as ‘a loss of



192 Chronic Pain Management

aerobic capacity or physical work capacity’. As fitness levels reduce so does
tolerance of exercise and therefore patients will experience pain at increas-
ingly lower activity levels. Reduced activity tolerance leads to greater
anxiety and fear avoidance, and thus a vicious cycle develops.
Deconditioning and activity intolerance are a principal cause of disability
in the patient with chronic pain and may lead to new pains from weakness,
tightness, abnormal movement patterns and increased states of tension.

Musculoskeletal changes

A reduction in activity levels causes a reduction in the strength and mass of
all tissues in the musculoskeletal system (Twomey, 1992).

Bone

Bone requires repeated stress, particularly weight-bearing stress, to encour-
age remodelling and increased density. In the absence of such stress there
is no demand for strength and bone density decreases.

Muscle

Muscle will begin to lose both flexibility and strength as quickly as 24 hours

following immobilization. Without normal movement muscle will fail to be

stretched and as a result will adaptively shorten, leading to a loss of range

of motion. Muscles that are particularly prone to contracture are those that

cross more than one joint such as the hamstrings. These changes are usu-

ally reversible with an appropriate programme of stretching exercises.
Muscle strength may be reduced by three mechanisms:

1. A muscle that has shortened is no longer able to produce peak tension
and develops ‘tight weakness’.

2. With a reduced demand for contraction, muscle fibres atrophy, leading
to aloss of strength. This is particularly so in the slow twitch fibres, which
over time reduce in number and develop fast twitch characteristics.

3. Motor neuron discharge is decreased as a result of immobilization.

Connective tissue

Connective tissue such as tendons, ligaments, fascia and joint capsules
requires frequent motion to boost its metabolism and remodelling. Collagen
is the structure that absorbs the majority of stress within connective tissue,
whilst elastin provides compliance. The greater the proportion of collagen
fibres, arranged in parallel fashion, the greater the tensile strength of the tissue.
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With reduction of stress, due to inactivity, there is a reduction in the size
and number of collagen fibres resulting in connective tissue weakness. In
addition the proportion of elastin fibres increases resulting in greater
compliance. Further, where a tissue is immobilized additional changes
include weakening of the collagen, a decline in parallel orientation, a
reduction in lubrication and an increase in adhesions. Adhesions, which
will reduce range of motion, may also occur as the result of scar tissue for-
mation following injury or fibrotic changes as a result of chronic
inflammation. The effects of inactivity and immobilization on connective
tissue may be avoided or lessened with appropriate exercise. Recovery of
tensile strength may take as long as 12 months.

Intervertebral disc

Spinal movement ensures that fluid exchange occurs between the inter-
vertebral discs and the surrounding interstitial fluid. Thus, the
intervertebral disc, like the other tissues, also relies on movement to main-
tain nutrition.

Articular cartilage

Movement ensures that synovial fluid passes over the articular cartilage of
the joint and alternate compression loading and unloading of a joint encour-
age it to pass into the articular cartilage (Twomey, 1992). This process is
essential for the nutrition of the articular cartilage. Immobility may therefore
result in a lack of nutrition and subsequent cartilage degeneration.

Cardiovascular and respiratory changes

Immobilization also produces unfavourable effects within the cardiovascu-
lar system. For every day of immobilization the resting heart rate increases
by a half beat per minute. Alongside this increase in heart rate, the stroke
rate, distal volume, vital capacity and maximum oxygen uptake all reduce.

The cardiovascular system of inactive individuals responds in a similar
way with an increase in resting heart rate and a poor oxygen delivery sys-
tem. The muscular changes described above also affect the respiratory
muscles resulting in an inability to take deeper and more frequent breaths.
Low levels of aerobic exercise provoke a disproportionate cardiovascular
response in unfit individuals so that they quickly experience shortness of
breath and fatigue and find it tough to maintain a constant workload with-
out exhaustion. As there is reduced oxygen availability, the working
muscles switch their energy supply to carbohydrates resulting in the pro-
duction of lactic acid. The build-up of lactate reduces the ability of the
muscle to contract and quickly leads to fatigue and pain.
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Neurophysiological changes

Proprioception is the ability to know body position. The information
required for this skill is provided by sensory receptors within the muscles,
ligaments and joint capsules. The proprioceptors within the capsule and
ligaments are stimulated by force or strain applied to the joint. The mus-
cles that control the joint will then work together to provide dynamic
stabilization. The proprioceptive systems may be impaired either through
direct injury or by long-standing disuse. Thus lack of proprioceptive sense
will limit normal reflex stabilization of joints, giving rise to a reduction in
balance and skill and a greater potential for injury and degeneration
(Barrett et al., 1991).

Reconditioning

An appropriate programme of exercise can avoid or reverse most of the
effects of immobilization or inactivity. According to Wolff’s law, in which a
change in form follows a change in function, bones react to normal activi-
ties or increased stress by preserving or developing their strength. This is
due to the electrical potential that is developed at sites of compression and
tension influencing osteoclastic and osteoblastic activity to increase bone
density. Connective tissue responds in a similar fashion to bone, with
increased stress resulting in greater density and consequently greater tissue
strength.

Muscles that are stretched regularly will respond by maintaining or
increasing their length and those that are subject to regular resistive load-
ing develop greater cross-sectional width, blood and nerve supply and
hence increased strength. Gentle repetitive movement of the peripheral
and spinal joints will result in greater nutrition of the articular cartilage
and intervertebral discs.

Cardiovascular fitness may be improved by working the body’s large
muscle groups over an adequate period of time on a regular basis. For the
deconditioned individual, as this requires working aerobically, exercises
would be performed at a low level. Regular aerobic activity will result in a
lower resting heart rate and improvement in aerobic capacity.

Exercise planning

Different types of exercise, therefore, will address the different deficits cre-
ated by fear avoidance and the subsequent deconditioning of the patient
with chronic pain. It is useful to link a programme of exercise and activity
to the patient’s specific needs and functional deficits via a process of goal
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and quota setting. For ease of description exercise has been broadly divid-
ed into:

* flexibility;
* strength;
e aerobic work.

It is important to recognize, however, that most functional activities
require a combination of these abilities. Prior to undertaking any exercise
it is helpful to warm up, and following the exercise cool down.

Flexibility

Flexibility is defined as the range of movement at a specific joint or group
of joints. The related bones, soft tissue structures such as muscles, tendons
and ligaments and other collagenous structures around the joint, such as
fascia, control flexibility. Good flexibility demonstrates a lack of contrac-
tures or adhesions in the supporting soft tissues.

As previously highlighted soft tissue shortening may arise as a result of
tissue injury, immobilization or restricted mobility, activity avoidance and
poor posture. As a consequence the individual will develop stiff joints and
tight muscles resulting in a loss of flexibility.

Complete, unlimited movement is an important element of physical fit-
ness. An effective flexibility programme should aim to increase the range
of movement, particularly of affected joints, by improving the elasticity of
the soft tissue structures that pass across the joint. Stretching is described
as a rehabilitative movement intended to lengthen contracted soft tissue
structures and thus increase range of movement.

Therapeutic effects of flexibility

It is well established that soft tissues that are consistently stretched over a
considerable length of time adapt by lengthening. This allows a greater
range of movement to occur at the joints affected by those tissues. Such an
increase in flexibility has been shown to lead to improved physical per-
formance. With greater flexibility an individual is able to move without
restriction thereby allowing freer and easier movement. This allows the
body to use the most efficient and effective movement patterns employing
greater strength, balance and coordination. Stretching exercises may make
strenuous activities easier as they prepare the body for activity.

The risk of injury may be reduced with greater flexibility. If the soft tis-
sues have good elasticity they are less easily overstretched or torn, the
individual is able to change direction more easily and is less likely to be
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injured should they fall. Stretching exercises may also lower muscle tension
giving an enhanced state of relaxation.

Types of stretch

Contractile tissue (muscle) and non-contractile tissue (ligaments, fascia
and so forth) are the two types of soft tissue structures that control joint
motion. These tissues have distinctive properties that affect their ability to
lengthen. Contractile and non-contractile tissues both have elastic and
plastic properties. The ability of a soft tissue to return to its resting length
following the application of a stretch force is termed elasticity. The ability
of a soft tissue to lengthen following the application of a stretch force is
termed plasticity. Stretching techniques have developed over time. Three
main approaches to stretching have emerged:

1. Ballistic stretching is the oldest approach to stretching. It involves mak-
ing small-amplitude, high-velocity movements - short, bouncing
movements — at the end of available joint range or muscle length.

2. Static stretching involves moving to the end of available joint range or
muscle length and maintaining that position, without moving, for a
longer period of time.

3. Proprioceptive neuromuscular facilitation (PNF) comprises a group of
techniques which involves alternate phases of muscle contraction and
relaxation at the end of available joint range or muscle length. Contract-
relax, hold-relax and slow reversals are the most commonly used
techniques.

All of these involve a 5- to 10-second contraction against resistance at the
end of range followed by a similar period of relaxation. All three stretching
techniques have been shown to increase soft muscle length. There is
debate, however, as to which technique is the most effective at improving
flexibility.

How to stretch

It is important to inform the patient that bouncing up and down is the
wrong way to stretch as this can actually do more harm than good. A slow,
sustained stretch is safe and effective as it is less likely to initiate the stretch
reflex and increase muscle tension. In addition this stretch should be gen-
tle, performed at a position of comfortable tension rather than pain. It may
be useful to inform the patient that it is better to under-stretch than to over-
stretch as relaxation and consistency are more important features of a
successful stretching programme.
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Stretching techniques are performed more safely and effectively if the
soft tissues involved are warm. Therefore it is wise to undertake some gen-
tle active exercise prior to stretching in order to increase the body
temperature. Alternatively superficial heat could be applied to the soft tis-
sues involved. For a more thorough explanation of superficial heating and
soft tissue flexibility refer to Chapter 9.

As it is important to be as relaxed as possible, breathing should be
slow, controlled and fluid with each of the stretch positions described.
When moving into the position of stretch the patient should breathe out
and then, in the stretch, breathe slowly while the position is maintained.
If the position of the stretch inhibits breathing then it must be recog-
nized that the patient will not be relaxed. If breathing is inhibited it is
helpful to reduce the stretch to allow a relaxed breathing pattern to
occur.

The first stretch should be an easy stretch where the patient moves to
and then maintains a position of mild muscle tension but is able to remain
relaxed. Following the easy stretch the patient may then repeat the
manoeuvre but move to and maintain a position of moderate stretch. The
patient should feel greater muscle tension in this position but should still
remain comfortable. This is often called a developmental stretch
(Anderson, 1981).

There is no one ideal time of the day at which to stretch. It is more
important to identify a time of the day that is appropriate to the patient.
Often patients feel stiff first thing in the morning in which case stretching
could be employed following a hot bath or shower to ease out stiff joints
and muscles. There are many activities during the day that may lead to a
feeling of stiffness, for example sitting or standing for a long time or doing
a repetitive activity such as typing. In these cases stretching may help to
ease tension in the affected muscles. Similarly, stretching may be useful to
relieve muscle tension at times of anxiety. Stretching helps prepare the
body for more strenuous physical activity and is also useful as part of a cool
down to avoid stiffness.

There are two ‘traps’ that patients often fall into - they compare them-
selves with themselves and with others. To address these it is useful to let
the patient know that they should expect to be different every day and
whether they feel tight and stiff or loose and relaxed they should still
stretch following the principles outlined above. In addition, as each person
has differing natural and acquired levels of flexibility, it is unhelpful and
potentially misleading to use a comparison with others.



198 Chronic Pain Management

Strength

Strength is defined as ‘the ability of the musculoskeletal system to produce
force’ (Asanovich, 1992). Power is the ability of the body to generate a high
force over a short time. Endurance is the ability of the body to generate a
low force over a long time. Thus strength training is the process of improv-
ing or increasing the body’s ability to generate force and uses movements
that are performed against resistance.

Although strength is an essential component of physical fitness, it may
be lost incredibly quickly as a result of immobilization or inactivity. A loss
of muscle strength has a significant impact on functional capacity.
Therefore strength training may be an important consideration in the
functional rehabilitation of the patient with chronic pain.

Therapeutic effects of strength

Muscles that are worked against resistance on a regular basis over sufficient
time will respond by becoming stronger. Greater strength will improve
both power and endurance and will increase the functional ability of the
body to, for example, push, pull and lift. Improved muscle strength allows
for a more efficient posture and a greater level of joint protection, which
may prove of huge benefit to the patient with chronic pain.

Muscle tissue burns energy even when at rest. Thus the more a body is
composed of muscle the more energy it requires and the higher its meta-
bolic rate. This is an important factor in weight control as strengthening
exercises may be used as a complementary strategy to cardiovascular work
for those patients who wish to control weight or as an alternative strategy
for those patients who find cardiovascular work difficult.

Types of muscle contraction

There are several types of muscle contraction that may be used within mus-
cle-strengthening exercises:

* Anisometric contraction occurs when a muscle contracts in a static posi-
tion, that is, the length of the muscle and the angle of the joint remain
unchanged. An isometric contraction would occur where a muscle
works statically against an object that cannot be moved.

* An isotonic contraction occurs when a muscle contracts producing
movement of the body part through the available joint range while
maintaining a constant tension. Exercise that produces such contraction
has the value of working the muscles through their full range without
the need for expensive equipment.
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* An isokinetic contraction occurs when a muscle contracts producing
movement of the body part through available joint range while main-
taining a constant velocity. Exercise that produces such contraction
requires the use of isokinetic machines, which are not usually available
in leisure centres and are therefore not practical for most people.

Both isotonic and isokinetic exercises may occur as concentric or eccentric
contractions:

* A concentric contraction occurs when a muscle shortens against a load.
* An eccentric contraction occurs when a muscle lengthens against a load.

For example, if a weight is held in the hand with the arm by the side of the
body, a concentric contraction of the biceps muscle will occur to bend the
elbow and lift the weight. When the same weight is lowered by allowing the
elbow to straighten, an eccentric contraction of the biceps muscle will occur.

Exercises that work the muscles through their full range are functionally
valuable. There is, however, a place for isometric exercise, most notably
when a body part is immobilized, for example in plaster, denying the
individual the opportunity to work through the full range.

Resistance

Although weights are the type of resistance most often thought about
when considering strength training, there are many more approaches to
exercise that offer resistance. Elastic exercise bands have become popular
and offer a cost-effective, portable and versatile means of strength training.
Water provides both a supportive and a resistive medium for exercise.
Callisthenics (free exercise) uses the resistance offered by body parts, lever
lengths and gravity. The traditional press-up is a good example of a free
exercise that uses the weight of the body against the effects of gravity for
resistance. Lifting the uppermost leg when in the side-lying position uses
the resistance offered by lifting a body part against gravity. If, in the previ-
ous exercise, the leg is bent, the lever length and therefore the load are
reduced. In addition, if the position is changed to supine lying gravity
becomes neutral to the muscle that brings the leg out to the side.

Types of strength

In order to develop greater strength it is essential to increase the workload
placed upon a muscle or body part. This may be achieved by increasing the
resistive load, the speed of the loaded movement, the number of loaded
repetitions or a combination of these factors. Power is increased in muscles
by moving a high resistance a few times. Endurance is increased in muscles
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by moving a low resistance a large number of times. Muscle strength and
endurance are closely related. As strength improves there is a resultant
increase in endurance as the load becomes easier to move. Therefore an
improvement in strength is accompanied by a corresponding gain, not only
in muscle power but also in speed and endurance. Moreover, a gain in mus-
cular strength is associated with an increase in the capacity of the body to
make quick, coordinated movements.

How to strengthen

As with stretching, it is important that the individual undertakes a warm-
up prior to engaging in strengthening exercises. If isometric exercises are
used then ideally a maximal contraction of 6 seconds should be repeated 5
to 10 times per session and sessions should be repeated daily. To be effec-
tive, isotonic exercises should be performed through the full range of joint
motion, moving smoothly through the concentric phase of the exercise
and returning more slowly through the eccentric phase. The most
common approach is to perform sets of 10 exercises that are repeated two
or three times. The strengthening session is then repeated daily or on
alternate days.

When determining the number of repetitions and sets of strengthening
exercises it is important to temper common practice with common sense
in the beginning, and perform only a few exercises with a light resistance.
This is a useful strategy to avoid delayed-onset muscle soreness, where
pain and stiffness due to connective tissue inflammation and muscle
swelling follow exercise as a result of working beyond muscle tolerance.
Once a manageable starting point has been established it is a simple task
to build up the resistance and number of repetitions in a slow and
structured manner.

Aerobic fitness

Aerobic fitness may be described as an individual’s ability to carry out pro-
longed types of physical activity. It is also called cardiorespiratory or
cardiovascular fitness and includes the ability of the respiratory and circu-
latory systems to adapt to and recover from moderate-to-brisk activities.

Inactivity and rest result in a reduction in capacity within the respiratory
and cardiovascular systems resulting in intolerance for low levels of aerobic
workload. Aerobic exercise is designed to increase the respiratory, cardiac
and circulatory systems’ ability to take in, transport and use oxygen, there-
by allowing the body to undertake energetic activities over extended
periods of time.



Reactivation 201

Therapeutic effects of aerobic fitness

Regular aerobic exercise increases the efficiency of the respiratory muscles
so that a greater lung capacity may be used during exercise. Endurance
training reduces both the resting and the working heart rate and increases
the stroke volume, and blood volume and total haemoglobin increase with
training, swelling the capacity of the oxygen transport system.

Aerobic training has three main effects on muscle:

1. It increases the levels of enzymes required for the aerobic breakdown of
fuel for energy;

2. It increases the size and number of mitochondria that produce energy
aerobically;

3. It increases the muscle’s ability to use fat as an energy source.

Not only is muscle contraction improved but fat mobilization is also
increased. Undertaking a regular programme of aerobic exercise also results
in improved efficiency and economy of motion in relation to the practised
activity. Moderate activity causes an increase in bone density and the soft tis-
sues respond to the stresses placed upon them by becoming stronger.

Evidence shows that, with increased exercise, anxiety and depression are
reduced. People who exercise on a regular basis tend to fall asleep more
quickly than inactive people, spend more time in slow-wave sleep and feel
less tired in the morning.

Exercise parameters

To attain aerobic fitness it is important to raise the metabolic rate and the
oxygen consumption of muscles and sustain this level for sufficient time to
overload the aerobic enzyme systems (Sharkey, 1990). Workload, then, has
to exceed a minimum level (training threshold) if adjustments in fitness are
to take place. However, workload also has a maximum level (anaerobic
threshold) beyond which training becomes primarily anaerobic. This is
unhelpful as it does overload the aerobic systems. Therefore to improve
aerobic fitness it is important to stay in the aerobic training zone.

In the inactive and unfit individual both the training and the anaerobic
thresholds are lower than in the trained individual. Therefore unfit indi-
viduals can work and make progress at a lower intensity than their fitter
peers. Both heart rate and perceived exertion have been used to quantify
training intensity.

Studies appear to agree that workload intensity has to exceed a heart rate
of 130 beats per minute. As unfit individuals will have a higher resting heart
rate and will respond with more exaggerated increases than the fit individ-
ual, a lower level of activity would be required for them to reach this point.



202 Chronic Pain Management

Perceived exertion scales have been developed by Dr Gunnar Borg, a
Swedish psychologist, and are currently used in many forms of exercise.
Borg (1973) worked with the understanding that the brain, in the percep-
tion of effort, integrates sensory stimuli from the respiratory,
cardiovascular and musculoskeletal systems. Subsequent studies have
shown that subjective perception of effort correlates closely to workload,
heart rate and oxygen consumption and is therefore a reasonable estimate
of exercise intensity. A subjective rating of ‘somewhat hard’ is approxi-
mately equal to a heart rate of 130 beats per minute. It may be useful for
patients, rather than focusing on their pain symptoms, to concentrate on
their perception of warmth, heart rate and respiratory effort. Although
aerobic exercise should feel somewhat hard, the individual should still be
able to continue a conversation.

Duration is inversely related to intensity. An increase in one requires a
decrease in the other. It is possible to measure duration in terms of time,
distance or energy consumption. Patients with chronic pain, who have
become unfit, will be able to work neither at high intensity nor for long
duration. However it has been shown that low intensity exercise of 5-10
minutes is sufficient to improve fitness in the inactive individual (Sharkey,
1990). As fitness increases, duration may be increased to encourage greater
fitness gains.

The frequency of sessions per week will, again, vary with the fitness of
the individual. For the unfit, two to three sessions per week have been
shown to improve fitness. However, as fitness improves, frequency must
also increase if continued improvements are to be made and ideally the
individual should aim for six sessions per week.

Warm-up

The process of warming up prior to undertaking an activity or exercise of
moderate intensity remains the subject of ongoing study. As, in the main,
evidence tends to support its use it is prudent to understand its potential
value for the patient with chronic pain (Table 8.1).

Physiological changes during warm-up

With a rise in body temperature there are corresponding changes in circu-
lation. Vasodilatation occurs in the areas that are used to undertake the
activity - that is, the working muscles. Vasoconstriction occurs in the areas
that are not required for the activity - for example, the gastrointestinal
tract. As temperature increases within the soft tissues, the collagenous
structures respond by becoming more elastic. The volume of synovial fluid
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Table 8.1 Warm-up and cool-down technique

Warm-up Cool-down
Time differs - increases with age Follows main activity
15-30 min Should last 10 min
Increase activity sufficient to prepare the Gradual dwindling of work intensity

body for exercise

Progressive in nature: As activity decreases:
General exercise (marching on spot) Blood redistributes — reduces flow
Rhythmical to muscles, increases flow to
Continuous other areas
Increasing in intensity Reduces work of heart and muscle
pump
Gentle stretching reduces muscle
soreness
Increase tempo from moderate pace until Should follow format of the warm-up
body is warm, and heart and respiratory but in opposite way — reduce intensity
rate increased to leisurely pace

May not be realistic for chronic pain at
present fitness level - start slow and small
and build up

(joint lubricant) is increased and its viscosity is reduced resulting in
improved joint lubrication. Both blood sugar and adrenaline (epinephrine)
are mobilized in readiness for exercise.

Therapeutic effects of warming up

Warming up is believed to protect the soft tissues from strains and sprains.
As the soft tissues become more elastic the potential for muscle tears and
ligamentous strains is reduced. It is also believed that muscle soreness is
prevented when the body is prepared for activity. In addition warming up
the muscles specific to the activity to be undertaken results in an improve-
ment in coordination and agility.

Exercise selection

Patients with chronic pain are nearly always unfit, with poor flexibility,
reduced muscle strength and endurance and decreased aerobic capacity. A
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programme of physical activity is therefore important to include within
daily activities in order to address specific impairments and lack of func-
tional ability. Exercise selection may appear difficult as the patient often
has a multitude of needs.

Motivation

Kerns et al. (1997) outlined a psychological tool that could be used to meas-
ure inclination to change within patients with chronic pain. They described
four stages of patient readiness to adopt a self-management approach:

1. Pre-contemplation - it may be useful to discuss the relationship between
pain and exercise, in particular that an increase in pain does not indicate
an increase in damage, in order to effect a shift to the stage of contem-
plation.

2. Contemplation - patients may find it helpful to have clear advice on the
benefits of exercise and how to achieve this so that they are able to shift
towards action.

3. Action - patients may find advice on exercise progression or variation
useful.

4. Maintenance - patients may find it useful to reassess and redefine their
goals in order to keep their interest and ensure that they maintain their
activity.

Rehabilitation success may therefore be improved by matching advice to
the patient’s motivational level.

Self-efficacy

Bandura (1977) defined self-efficacy as ‘people’s judgements of their
capacities to organize and execute courses of action required to attain des-
ignated types of performances’ and highlighted that confidence is not a
general attribute but is specific to the situation we find ourselves in. Several
studies, including one into exercise adherence, have shown that self-effi-
cacy does predict behaviour. Therefore it is important to recognize that
inactive pain patients may have little confidence in their ability to carry out
a programme of exercise. Selecting an environment and activity that are
non-threatening and provide the patient with positive, unconditional ver-
bal encouragement may enhance success.
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Attitude

Of all the attitudinal perspectives, the theory of planned behaviour
(Fishbein and Ajzen, 1977) is possibly the most important in relation to
exercise adherence. This highlights the importance of examining attitudes
that relate to specific behavioural targets. That is, rather than looking at
the attitude to exercise, it is more useful to look at the attitude to per-
forming, for example, a hamstring-stretching programme every morning
before getting out of bed. They argued that behaviour could then be pre-
dicted by examining the combination of behavioural intention, attitude,
perceived behavioural control and social norms.

Thus, patients who are likely to adhere to the hamstring-stretching pro-
gramme are those who state their intent to do so, believe it would benefit
them, feel confident that they will be able to carry it out and identify that
the people important to them wish for them to do so. In contrast, patients
who are unlikely to adhere to the hamstring-stretching programme decline
to undertake the programme, do not believe that it will be helpful, lack
confidence that they will be able to succeed with it and identify that the
people important to them either do not care or do not wish them to under-
take the programme.

It is important to establish that patients wish to undertake the pre-
scribed activity, feel confident to do so and believe that it will benefit them.
In addition it is useful to ensure that the people important to them, which
may include other health professionals, friends, family or colleagues, also
believe the same.

Goals
The acronym SMARTER may be used for goal setting:

* specific;

¢ measurable;
¢ achievable;
¢ relevant;

¢ time limited;
¢ evaluated;

¢ rewarded.

Making goals specific, measurable and time limited may assess the patient’s
attitude to the planned behaviour. Discussing whether the goal is achiev-
able may assess their confidence and perceived control. Those patients
who are currently active and maintaining a programme of exercise may
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find ongoing motivation through the process of evaluation and reward.
Relevance is pivotal to patient-centred care.

Often the health professional may use a therapist-centred approach,
which involves detecting the patient’s impairments and identifying a pro-
gramme of exercises aimed at resolving these. This, however, runs the risk
of disengaging the patient from the process. More likely to succeed is a
patient-centred approach, in which patients select the impairment or func-
tion they would most like to improve and the health professional identifies
a programme of activity to address this.

To facilitate this process it is useful to ask a patient to identify on a
checklist why they wish to become more active (see Appendix on page
209). The answers may be surprising, with patients often wishing to feel
better about themselves, socialize and reduce tension rather than become
fitter or healthier. Completing such a checklist will enable the health pro-
fessional to determine the most appropriate type of exercise or
environment.

Specificity

The outcomes of an exercise programme correlate directly to the activities
undertaken. This is known as specificity. It means that engaging in an activ-
ity such as walking recruits muscle fibres, metabolic pathways and energy
sources appropriate to that task. By walking on a regular basis these fibres
and pathways are recruited time after time and the body responds with an
adaptive response known as the training effect. The training effect is spe-
cific to the task repeated; in other words, the training effects of a walking
programme will not transfer to cycling or swimming. Although training
effects are specific to the muscles recruited during the activity, some of the
cardiovascular and respiratory effects will transfer and be generalized to
other activities.

Given that training is specific, to improve a given functional activity it is
important that the task itself is used as the basis for exercise. If a patient
wishes to be able to kick a ball, for instance, then kicking a ball is the ideal
exercise. If the activity is beyond the individual’s current capabilities break-
ing it down into its individual components may phase it in. Each
component may then be practised in turn, for example, standing on one
leg, lifting the leg forward in standing and so on. Using a lighter ball and
starting with only a few repetitions will also modify the duration and
intensity of the task.
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Quotas and pacing

Patients with chronic pain often appear to lack pacing skills. Any exercise-
related experience generally falls within the ‘no pain, no gain’ type of
underactivity/overactivity cycle. Although it is useful to inform the patient
that it is normal to experience an increase in pain initially, pain is not used
as a guide for quantifying exercise.

The tolerance of the patient for the agreed activity is assessed and a
starting point is set well below tolerance. Exercise is then carried out regu-
larly at this level. At preset times small increments are made to the base
amount and exercise continues at this new and increased level. Patients
should maintain a record of the resistance, repetitions or duration of their
exercise.

This quota-based approach to exercise is important for two main rea-
sons. First, if patients were to exercise to tolerance their symptoms, usually
pain, will occur prior to the termination of exercise. This ensures that
patients maintain their negative relationship between pain and exercise.
Secondly, quota-based exercise allows the patient to initiate work and
progress at a level that is within their individual capabilities and thus this
approach divorces the pain from the activity.

Conclusion

This chapter has demonstrated the need for chronic pain patients to
understand that if they ‘don’t use it, they will lose it’. As health profes-
sionals we have a duty of care to enable chronic pain patients to understand
the importance of using their body to help control their pain: the correct
use of language to prevent catastrophizing by the patient, the application
of simple exercise regimes and identifying that to improve their pain they
may after a small initial increase in pain begin to develop a sense of control
and confidence, which will lead to a reduction in movement-
related fear. Through this process patients will learn to take back control of
some of the elements of their lives that had previously been lost to
chronic pain.
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Appendix: Why do you want to become more active?

Tick the statements Which are the three
that apply to you most important ones?
Iwantto...
Improve my body shape
Gain or lose weight
Look and feel younger
Stay or get healthier

Keep or get fitter

Reduce my tension

Feel good about myself
Forget my worries

Increase my self awareness
Be challenged

Take my mind off work

Let off steam

Have time for myself
Make new friends
Spend time with others
Compete

Get away from people

Joudoy bdodL gdb g
Juuoy bdodL gub

Be part of a group



CHAPTER NINE
Self-treatment strategies

Jan CooIL

Aim

To provide an overview of the therapeutic effects of cutaneous stimulation
strategies, their safe application and their relationship with other pain-
management strategies.

Objectives

By the end of the chapter the reader will:

understand the physiological and therapeutic effects of superficial heat-
ing and cooling and be aware of indications and contraindications for
use and safe and simple methods of application;

understand the physiological and therapeutic effects of massage and be
aware of indications and contraindications for use and safe and simple
methods of self-massage;

understand the physiological and therapeutic effects of transcutaneous
electrical nerve stimulation and be aware of indications and contraindi-
cations for use and safe and simple methods of application;

be able to discuss appropriate treatment selection, highlighting the
potential advantages of combination strategies.

Introduction

Heat, cold, massage and transcutaneous electrical nerve stimulation
(TENS) have evolved from folk medicine into contemporary physical ther-
apy modalities (Melzack, 1994: 1210). Although technology has developed
sophisticated machines that heat, cool, move or stimulate body tissues,
these advances have one common drawback for the chronic pain patient.

210
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The more sophisticated the machine, the less it requires from the patient
who is inevitably a passive recipient of such care and solely reliant on the
treating clinician for this therapy.

Far more useful to the chronic pain patient are less sophisticated
methods to reproduce the same physiological effects without having to
consult a health professional. This allows such a modality to be used as a
regular pain-management strategy or one that is employed at specific times
of need. In these circumstances patients are active participants in their own
healthcare, being able to choose what, when, where and how they should
be treated. In this respect they are their own therapist.

With a basic understanding of the therapeutic effects of cutaneous stim-
ulation and a knowledge of safe and simple methods of application the
health professional is in a position to empower the patient with some
straightforward strategies.

Superficial heating

Numerous modalities are available for warming superficial and deep tis-
sues. Although some, such as short-wave diathermy, are more effective at
heating deep tissues, they are not available to the patient. As the focus for
this chapter is to highlight strategies that empower the patient, only super-
ficial heating will be discussed.

Physiological effects of superficial heating

A complex set of physiological and systemic changes accompanies any local
tissue heating. These can be largely classified into metabolic, haemo-
dynamic, neuromuscular and analgesic effects.

Metabolic effects

Metabolic activity increases with a rise in temperature. With increasing
heat an optimal tissue temperature is reached at which metabolic activity is
maximally stimulated. Beyond this temperature increasing heat denatures
proteins and interferes with metabolic processes. Temperatures above
45°C create so much protein destruction that tissue damage takes place.

Haemodynamic effects

Skin temperature, and to a lesser extent subcutaneous tissue temperature,
rise with the application of superficial heating. In order to dissipate the
additional heat, and to protect the heated skin, vasodilatation occurs. Little
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heating occurs in the deeper tissues or more deeply placed joints because
the subcutaneous fat insulates them and heat is removed in the increased
skin blood flow. There is an increase in blood flow to the skin and super-
ficial tissues but there is a decrease in blood flow to the underlying
musculature.

Analgesic effects

There is evidence that local heating of the skin alters cutaneous sensations.
Hyperalgesia occurs in the area of the heated region. This may be due to
the influence of skin mechanoreceptors on pain modulation (Cervero et
al., 1993). This effect does not last long after the cessation of heating.
Afferent nerves that are stimulated by heat are believed to have an anal-
gesic effect by acting on the pain-gate mechanism. As superficial heating
primarily affects the skin it is assumed that the major pain-relieving effects
in the subcutaneous structures are reflex.

Therapeutic effects and indications for treatment

Relief from pain and muscle spasm, improved flexibility, enhanced relax-
ation and healing are among some of the major therapeutic effects of
superficial heating. It is useful to remember that more than one symptom
may exist, for example a tense, stiff and painful neck, in the same patient.
Often these are interconnected. In the same way several of the effects of
superficial heating are interrelated.

Relief of pain

Therapeutic heat is used extensively for pain relief. Several studies have
shown that patients with chronic pain rate the use of heat as a pain control
strategy highly after analgesia. Not only may superficial heating achieve
pain relief by acting on the pain gate but it may also help reduce muscle
spasm, contribute to the reduction of joint and soft tissue stiffness and
improve relaxation. These factors may all have an effect that helps to
reduce pain. Moreover, the increase in blood flow due to heating may
reduce ischaemic pain, flush out pain-provoking metabolites and encour-
age endorphin release.

Heating is largely confined to the superficial tissues but some conduc-
tion does occur to the deeper tissues. The decrease in sympathetic nervous
system activity, which accompanies superficial heating, is believed to
encourage vasodilatation in deeper blood vessels (Michlovitz, 1986). These
factors justify the application of superficial heat for such conditions as
osteoarthritis of the knee.
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Reduction of muscle spasm

Muscle spasm and pain may be interrelated. An increase in pain may cause
an increase in spasm resulting in a further increase in pain. The reverse is
also true. A reduction in pain may cause a reduction in muscle spasm
resulting in further reduction in pain.

Increased flexibility

Superficial heating is used widely in combination with strategies, such as
muscle stretching and joint mobilization, to improve flexibility. There are
several mechanisms by which superficial heating promotes greater flexibil-
ity. Any reduction in pain, as a result of tissue heating, will allow a greater
tolerance of joint mobilization and soft tissue stretching. Joint stiffness will
also be reduced as a result of heating lowering the fluid viscosity (Wright
and Johns, 1961).

Heat can therefore be used prior to exercises designed to stretch mus-
cles, lengthen scars or contractures or mobilize joints. This is particularly
useful to the patient who suffers ‘morning stiffness’ as a result of a chron-
ic joint condition such as rheumatoid arthritis. Where joint stiffness or soft
tissue inflexibility contributes to the pain experienced by a patient, reduc-
tion of stiffness and inflexibility will result in a reduction in pain.

Relaxation

Superficial heating leads to a reduction in pain and muscle tension. These
factors may contribute to the sedative effect observed in patients who have
undergone heat treatment. Lehmann and de Lateur (1982) suggested that
the sedative effect of superficial heat application might be due to a reflex
phenomenon as it had been observed that skin temperatures rise prior to
sleep.

Enhanced healing

Therapeutic heating can be applied to a wide range of chronic inflamma-
tory states and post-traumatic conditions including soft tissue lesions and
post-surgical healing. Vasodilatation, resulting from superficial heating,
will increase the inflow of nutrients, leukocytes and antibodies to the heat-
ed area and increase the removal of breakdown products. In addition
superficial heating may enhance healing by increasing fluid exchange,
metabolic rate and cell activity in the area. Chronic inflammation may be
helped by the same mechanisms. Thus superficial heating can be used to
enhance healing and reduce inflammation in many subacute and chronic
musculoskeletal injuries or conditions.
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Table 9.1 Contraindications and precautions for heat treatment

Contraindications Precautions

Sensory deficiency (altered skin sensations)  Temperature control of heat treatment

Vascular insufficiency (arteriosclerosis) Pain increases as temperature rises

Ischaemic changes Patients’ understanding of effects of

heat therapy - should be confident
when applied

Risk of haemorrhage If too hot can lead to tissue damage and
burns

Acute musculoskeletal injury (before Not to be used longer than 20-30

bruising occurs) minutes

Compromised clotting disfunction Application of heat therapy with a wet

towel against the skin

Pressure of tumour (direct contact to
area)

Methods of application

There are many ways in which superficial heat can be applied to the body:

The most obvious is the hot water bottle.

Electrical heating pads and microwave packs are equally effective and
convenient.

Paraffin wax for home use to heat the extremities, particularly the
hands. This, however, may be less convenient as it is time-consuming,
messy and difficult to use.

For similar effects the hands, or other parts of the body, can be
immersed in a basin or bowl of hot water.

To capitalize on the relaxation or soporific effects of heat simply taking
a hot bath or shower will help. For the creative patient, exercise whilst
immersed in water will capitalize not only on the therapeutic effects of
superficial heating but also on the buoyancy of the water giving support
to the joints.

Summary

Superficial heat application is a simple and effective strategy that patients
can use for symptom control. Although the therapeutic effects are only
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temporary, the patient can use this strategy repeatedly without the need
for a health professional and as such it can form part of an ongoing pack-
age of self-management. Interestingly, many of the therapeutic effects of
heat are also seen in the application of cold therapy.

Cold therapy

Cold therapy is the therapeutic use of local or general body cooling.
Whereas superficial heating adds heat energy to the superficial tissues,
cooling transfers heat energy away by conduction. Both heat and cold ther-
apy are used to reduce pain and muscle spasm.

Physiological effects of tissue cooling

Cooling the surface of the skin will bring about local changes at that site
and systemic changes as the thermoregulating mechanisms of the body are
initiated.

Metabolic effects

Metabolic activity decreases with a fall in temperature. As cooling increases,
metabolic activity is progressively reduced. Ultimately tissue destruction
will occur if the cellular fluid becomes frozen.

Haemodynamic effects

Skin temperature and to a much lesser degree deep tissue temperature
drop with the application of superficial cold. In order to diminish heat loss
from the skin there is instant vasoconstriction of the cutaneous blood ves-
sels. This vasoconstriction may be replaced by vasodilatation after several
minutes, only for vasoconstriction to take place again after about another
15 minutes. This rotation of vasoconstriction and vasodilatation is called
the ‘hunting reaction’ (Lewis, 1930).

Vasoconstriction is thought to occur as an autonomic reflex initiated by
stimulation of the thermal receptors of the skin. Cold may also directly
affect the arteriole smooth muscle and indirectly affect the precapillary
sphincters in order to effect vasoconstriction (Lee and Warren, 1978).
Local circulation will also be slowed by increased blood viscosity. Episodic
vasodilatation is believed to occur only when the temperature is sufficient-
ly low that prolonged cooling would cause ischaemia and subsequent tissue
destruction.
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Neuromuscular effects

Initially cooling stimulates cold receptors of muscle and nerve fibres. With
reducing temperatures nerve conduction rates continue to fall until con-
duction ceases. If muscle temperature is reduced reflex activity is lessened.
These effects have been shown to continue for a significant amount of time
following the application and removal of the cooling medium.

Analgesic effects

Studies have shown that cold therapy is likely to reduce pain perception by
acting on the pain-gate mechanism in the same way as other sensory stim-
uli, such as TENS and acupuncture (Melzack et al., 1980).

Therapeutic effects and indications for treatment

Tissue cooling shares a number of therapeutic effects with heat therapy
such as relief from pain and muscle spasm and, in the same way, these are
interrelated — a reduction in one will result in a reduction in the other.
Additional effects include the reduction of inflammation, effusion, oed-
ema and tissue damage, and improved strength and flexibility.

Relief of pain

Tissue cooling will help reduce local oedema that distorts the tissues stim-
ulating pain nerve endings and slow the release of pain-provoking
hormones such as kinins and histamine in response to tissue injury, and
hence reduce pain. For these reasons cold therapy is often used in acute
trauma such as sports injuries where pain can often be alleviated or even
prevented by early application. Pain relief will also come from a reduction
in muscle spasm.

Reduction of muscle spasm

Pain and muscle spasm appear to be interdependent. Pain may trigger
muscle spasm as a protective mechanism; however, muscle spasm appears
to result in pain by causing tissue ischaemia and thus a vicious cycle occurs.
As tissue cooling reduces nerve conduction velocities and reflex activity it
may effect a reduction in muscle spasm, with a consequential reduction in
pain resulting in further reduction in muscle spasm.

Tissue cooling may also be used to reduce muscle spasticity and has good
evidence to support its effectiveness. Decreased muscle tone is achieved by
lowering the muscle temperature sufficiently to effect a reduction in reflex
activity.
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Reduction of inflammation, effusion and oedema

Cold therapy is a well-recognized strategy in the management of inflam-
mation, effusion and oedema. Tissue cooling reduces inflammation by
impeding the release of histamine and, although this effect is more signif-
icant in acute conditions, chronic conditions may be helped by the control
of small acute or subacute inflammatory changes that may arise.

Joint and tissue swelling are reduced as a result of vasoconstriction, which
reduces blood flow and capillary pressure and slows local metabolism. The
addition of compression to cold enhances the control of acute swelling.

Reduction of tissue damage

Superficial heating enhances healing as described in the previous section
but tissue cooling may serve to delay healing due to the effects of vasocon-
striction and reduced metabolic activity. However, these effects are
invaluable in limiting tissue damage due to injury.

A documented sequence of events takes place following an injury:

* Bleeding takes place and plasma is released into the tissues. Cell necro-
sis takes place over an interval of hours and results in a release of lysins
into the area, which provokes local oedema.

* Cell necrosis extends the injury site.

* The early application of cold therapy will limit bleeding and tissue
swelling due to vasoconstriction and will lessen the occurrence of sec-
ondary cell necrosis by reducing metabolic activity.

Increased flexibility

Tissue cooling, having been shown to modify muscle stretch reflexes, may
enhance a stretch programme.

Methods of application

As with the application of heat, patients planning to use cold therapy
should understand its therapeutic effects and the precautions required for
safe application.

There are several methods of cold application available to a patient:

* Choice may depend on convenience and the body part requiring cool-
ing.

* Ice packs are most commonly used and can be made by folding crushed
ice into a damp towel and applying it directly to the skin.

* Equally the crushed ice can be placed into a polythene bag and applied
to oiled skin covered by a damp towel.
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Table 9.2 Contraindications and precautions for cold therapy

Contraindications Precautions
Patients suffering hypertension or Sensory deficiency (altered skin
hypotension — may provoke angina/ sensation)

coronary heart disease

Raynaud’s phenomenon (limb ischaemia) Patient understanding of possible
effects

Buerger’s disease (obstruction) If too cold, ice burns might result

Connective tissue disease Application of cold therapy with wet

(cryoglobulinaemia) towel to skin

Cold urticaria Skin checking every few minutes,
before/after

Protect skin with oil

Do not place full weight of limb/body
part on ice pack — causes local ischaemia

* A bag of frozen peas is the traditional convenient substitute for both
these methods. These methods have been found to be equally effective
(De Domenico et al., 1991).

* Disturbing the ice pack while checking the skin promotes lower skin
temperatures — the skin will warm the thin layer of water with which it is
in contact.

* Commercial cold packs and chemical packs are also available. The for-
mer comprises a vinyl bag of fluid that can be cooled in the freezer. This
cools the skin more rapidly than traditional ice packs but warms more
quickly, providing cooling for approximately 20 minutes.

* Chemical packs rely on the endothermic reaction achieved by mixing
two chemicals. They are one-use only packs and therefore may be suit-
able as a first-aid measure when ice packs are unavailable. Chemical
packs do not cool the tissues as effectively as ice packs.

* Ice baths, a mixture of water and ice, may be used and may be useful for
cooling the extremities. Increasing the amount of ice and agitating the
water will effect more rapid cooling. Ice baths are made more comfort-
able by alternating the body part in and out of the water.

* Placing a towel in a bath of water and crushed ice, wringing it out and
applying it to the body makes an ice towel. Ice towels warm rapidly and
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need to be replaced every few minutes but are useful for cooling larger
areas and allowing exercises to be executed simultaneously.

* Ice massage can be given by moving a lump of ice, held in a paper towel,
in a slow circular manner over the area to be treated. This is effective for
pain relief, often within 10 minutes, as the part becomes numb.

* Cold sprays may be useful. These should be sprayed in strokes, from
approximately 50 cm, onto the skin at right angles, each spray lasting 5 sec-
onds. This method may cool the skin rapidly but does not last very long.

Summary

It can be seen that cold therapy, like superficial heat, is another straight-
forward and helpful strategy for independent symptom control.

Massage

Massage is the application of touch or force to soft tissues, usually muscles,
tendons or ligaments, without causing movement or change in the position
of a joint (Haldeman and Hooper, 1999). Massage is instinctive; when we
injure ourselves we rub the part, when we are tense and sore we manipu-
late and massage the area. This is for good reason as massage is one of the
oldest and most advantageous methods of pain relief, which capitalizes on
the effect of sensory stimulation on the pain gate. A full explanation of the
gate-control theory can be found in Chapter 2.

Physiological effects of massage

The physiological effects of massage can be grouped into three main areas:
circulatory, connective tissue and analgesic effects.

Circulatory effects

Moving a hand over the surface of the skin causes friction, which in turn
creates heat. The heat stimulates vasodilatation and an increase in tissue
permeability. The force of the moving hand on the skin alters pressure in
the tissue spaces and vessels. These pressure changes push fluid from the
tissue spaces into the vessels and on to the lymph nodes and heart. As a
consequence new fluid is drawn into the tissue spaces.

Connective tissue effects

Collagen is remodelled and arranged along the lines of stress in
response to mechanical stress. Massage, like functional activity, will place a
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mechanical stress through the soft tissues by elongating and stretching the
fibres. As such, massage will promote remodelling and an increase in ten-
sile strength.

Analgesic effects

Research shows that there is little reliable evidence that massage relieves
pain despite the fact that everyone will use it instinctively for that very pur-
pose. Two main explanations have been proposed for the pain relief that
people experience. The first is that the sensory stimulation provided by
hands on the skin will activate the pain-gate mechanism. The second is that
massage will stimulate the production of endorphins although this has yet
to be demonstrated.

Therapeutic effects of massage and indications for use

The major therapeutic effects of massage are relief from pain and muscle
spasm, improved flexibility and enhanced relaxation. In keeping with the
therapeutic effects seen in heat therapy these effects appear interrelated
and interdependent.

Relief of pain

Massage may have an indirect effect on the pain by modifying the cause of
the pain such as increased muscle tone and reduced soft tissue flexibility.
Massage will increase circulation, tissue permeability and fluid exchange.
Elimination of excess fluid trapped in the tissues reduces pressure on sen-
sitive nerve endings and may remove pain-provoking waste products and
thus reduce pain.

This effect is important both in acute pain states such as delayed-onset
muscle soreness where pain and stiffness follows exercise as a result of con-
nective tissue inflammation and in swelling within the muscle, but also in
chronic pain states where reduced circulation and fluid exchange will lead
to the build-up of metabolites.

Relief of muscle spasm

Muscle spasm occurs, as a protective mechanism, in response to pain.
However, muscle spasm itself provokes pain as the excess tone reduces local
circulation. As a result metabolites build up which irritate sensory nerve end-
ings and eventually local oedema, soft tissue adhesions and muscle shortening
may occur as these symptoms develop into a pathophysiological cycle.

This complex set of events may occur in a number of situations. A normal
response to stress is an increase in tone in the muscles of the shoulder girdle.
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The posture may change with the upper back and neck being held rigid and
the shoulders raised. As the muscles are effectively being over-used they rap-
idly use their energy supplies and quickly fatigue. The static tension reduces
local circulation resulting in a reduced inflow of energy and removal of waste
products. Poor posture may occur for reasons other than stress, for example,
low mood, poor habits or environmental factors. Whatever the cause ineffi-
cient body positioning may lead to the same set of physiological reactions. In
a similar fashion muscle tension may develop in response to occupational
demands. Most common are those that involve holding a static posture such
as that used by typists. In some more than one of these circumstances may
exist, for example holding up a book to read while curled up on the sofa.
This ‘vicious cycle’ of events can be broken by massage, which appears to
reduce muscle tone, reduce excess tissue fluid, replenish energy and flush
out waste products. Early recognition and intervention may help prevent
chronic tension states, and promote muscle balance and postural symmetry.

Increased flexibility

Following injury, accident or surgery, scar tissue is laid down to repair the
area. This is deposited in a haphazard arrangement, bridging the gap in the
broken fibres and subsequently shortening. Normal functional activity
such as active movements will place a stress through the new tissue, which
is important to encourage appropriate remodelling.

In the absence of injury, reduced mechanical stress will result in a reduc-
tion in flexibility and tensile strength of the soft tissues. Moreover soft
tissue adhesions and muscle shortening can occur as a result of a pro-
longed state of muscle tension.

In all such circumstances massage is useful to provide a mechanical
stress, which promotes remodelling along lines of stress thereby encourag-
ing connective tissue to regain normal flexibility, strength and length.
Although this may be a useful addition to a programme aimed at the reha-
bilitation of normal functional movement it is particularly helpful where
such a programme is limited by pain or the nature of the injury and its
management.

Inflexibility of a small area of soft tissue will have an adverse effect on
the overall flexibility of a body part and indeed of the body. Massage may
therefore be an important strategy to help regain full flexibility, restore
function and prevent reinjury.

Enhanced relaxation

Many patients with chronic pain, anxiety or depression will display unhelp-
ful postures and movement patterns as a result of the physical and
emotional effects of their chronic condition. Often the frustration of living
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with a body that no longer functions as it once did will manifest itself in
tension, position and movement.

Massage may help reduce the muscle tension associated with low activi-
ty and low mood states and bring about an enhanced state of relaxation.
Massage, however, has also been linked to self-esteem in several studies and
as such may have a place in contributing to a positive self-image in those
patients in chronic pain. Pain and low levels of activity often contribute to
poor sleep patterns and massage is reported to effect a better quality and
quantity of sleep in such circumstances.

Table 9.3 Contraindications and precautions for using massage

Contraindications Precautions

Weak fragile tissues (newly healing tissues, ~ Tissues should be sufficiently robust to

diabetes, long-term steroids) withstand massage (mechanical force)

Blood vessels that are weak and damaged Bacterial and fungal infections (risk of
spread)

Poor clotting (haemophilia) Active infections/malignancies

(Iymphatic flow = spread)

Deep vein thrombosis - risk of
dislodging the clot

History of cardiac disease

Newly diagnosed cancer — not to massage
over cancer site as blood flow is increased

Self-massage techniques

To discourage the patient from becoming therapy dependent it is impor-
tant to teach the skills of self-massage. A patient can then use massage as a
strategy when and as often as they choose. Massage should ideally be car-
ried out in a warm, quiet and well-ventilated environment. If the person is
cold relaxation will be difficult. Prior to starting massage, consideration
should be given to whether the use of a lubricant is appropriate or not.
Either powder or oil may be used as a lubricant and will reduce friction of
the hands on the skin. This is particularly useful if the skin is fragile to pre-
vent overstretching or if the skin is hairy to prevent pulling on the hairs.
However, a lubricant may not allow deeper tissues to be manipulated.
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Four techniques from many are described below.

Superficial stroking (effleurage)

This is a gentle movement applied using the whole hand with the fingers
together or with the palm to cover a large surface area. The hands, in con-
tinuous contact with the skin, conform to the shape of the part being
massaged and a smooth, flowing, rhythmical action is used. Light pressure
will exert an influence on the superficial tissues and is a useful technique
with which to start and finish a massage session or to effect relaxation and
identify areas of general tension. Deeper pressure will affect the deeper
structures and is usually applied in the direction of venous or lymphatic
flow to reduce oedema.

Kneading

This technique differs from stroking as the skin moves with the hands over
the subcutaneous tissues rather than the hands moving over the skin. The
tissues may be gripped, compressed or wrung. This is a technique often
applied to muscles, which can be alternately grasped, lifted and squeezed
and released along their length to increase vasodilatation, relaxation and
fluid exchange.

Deep massage (frictions)

Several authors have described these techniques. Cyriax (1971) described
this as a technique that uses thumb or finger pads to apply deep pressure
transversely across the structure being massaged. Wood (1974) also
describes deep pressure applied with the finger or thumb tips but directed
in a circular rather than transverse motion. In either case the short deep
strokes help with the resolution of local oedema and the release of adhe-
sions, which may exist between soft tissue structures as a result of injury,
prolonged muscle spasm or postural dysfunction.

Trigger point release

Trigger points are specific spots of hypersensitivity within a muscle com-
plex that can cause referred pain. They may occur as a result of local
ischaemia and a prolonged increase in muscle tone. Among the treatments
proposed to deactivate these points is deep pressure applied at 90° to the
fibres, by finger or thumb pads, held for a minimum of 20 seconds and
repeated three to five times (Travell and Simons, 1992). It is advocated that
stretching of the muscle involved follows trigger point release. Travell and
Simons (1998) suggest that vapo-coolant spray is used prior to stretching.
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Summary

Massage may be a useful strategy in the management of chronic pain.
However, as its effects are often short-lived it is imperative that this is used
as a self-management strategy that the patient can use independently of the
health professional. To do otherwise may disempower rather than enable
the patient. The use of massage not only is a pain-relieving strategy but can
also be a form of loving communication within a relationship. Such a strat-
egy will capitalize on the ‘feel-good factor’ chemicals thus enhancing pain
relief.

Transcutaneous electrical nerve stimulation

Transcutaneous electrical nerve stimulation (TENS) is the application of
electrical stimulation to the skin via surface electrodes in order to stimulate
nerve fibres, principally for the relief of pain (Walsh, 1997). It is a conven-
ient low-cost machine, which is straightforward and safe for home use by a
patient and therefore comprises a useful self-management strategy.

High-frequency TENS

High-frequency (high-frequency/low-intensity) TENS, also known as con-
ventional TENS, is the most commonly used mode of TENS. The
stimulation parameters incorporate a low-intensity current (10-30 mA)
with a high frequency (above 100 Hz) and a short pulse duration
(50-80 us).

Low-frequency TENS

Low-frequency (low-frequency/high-intensity) TENS, also known as
acupuncture-like TENS, incorporates a low frequency (usually 1-4 Hz) with
a high intensity (20-50 mA - until muscle contraction is elicited) and a long
pulse duration (about 200 us).

In addition, many TENS units offer the user the choice of continuous,
burst and modulated outputs. The continuous and burst outputs are easy
to understand. The modulated output provides variation in frequency,
pulse duration or amplitude parameters in a cyclical fashion.
Manufacturers have included the choice of modulated output to overcome
accommodation of nerve fibres and to provide patient comfort. The pri-
mary function of TENS is to relieve pain. There are two major mechanisms
by which it is suggested TENS achieves this.
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Gate-control theory

The gate-control theory of pain proposed by Melzack and Wall in 1965
stated that stimulation of large-diameter (C) fibres could reduce pain per-
ception brought about by activity in the small-diameter (A - types 1 and 2)
fibres. This theory acted as a driver for the production of afferent stimula-
tion techniques, most notably TENS. A full explanation of the gate-control
theory is given in Chapter 2.

Selective activation of C-fibres requires a low-intensity, high-frequency
stimulus with short pulse duration. High-frequency TENS therefore stimu-
lates the A-fibre afferents. The sensation experienced with high-frequency
TENS is one of comfortable paraesthesia (a tingling sensation) with no
muscle contractions. Analgesia is of relatively rapid onset but tends to be
relatively short, typically lasting only for up to a few hours post-treatment.
As the CAfibres are stimulated, this mode of TENS achieves analgesia
primarily by spinal segmental mechanisms - gating effects.

Endogenous opioid activity

Ascending noiciceptive fibres initiate activity in the periaqueductal grey mat-
ter (PAG), an area rich in opioid receptors, causing the release of opioids. In
turn the PAG neurons exert an excitatory effect on the rostral ventral medul-
la (RVM) whose neurons project to the spinal cord and inhibit nociception.
Low-frequency TENS therefore stimulates the nociceptive fibres and
small motor fibres. The sensation experienced with low-frequency TENS is
one of paraesthesia (a tingling sensation) and muscle contraction (twitching
type) with this mode. As muscle contractions occur, additional sensory infor-
mation is carried from the muscle spindle via muscle afferents. Analgesia is of
a relatively longer onset but typically lasts longer than with high-frequency
TENS. Naxolone reverses the effects of low-frequency TENS, signifying
that the effects may be produced by endogenous opioid receptor activity.

Therapeutic effects and indications for treatment

Some evidence indicates that TENS may be an effective strategy for the man-
agement of acute pain. Disappointingly, however, the same cannot be said
for the treatment of chronic pain, as evidence is inconsistent in this area.
Some of the evidence is outlined in Table 9.4. Table 9.5 highlights the con-
traindications for the use of TENS and precautions that need to be taken.

Application of TENS

The clinician and client have a number of parameters from which to select:
electrode placement, mode of TENS (frequency, intensity, pulse duration)
and treatment time.
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Table 9.4 Some of the evidence supporting use of TENS in acute and chronic pain*

Acute pain

Chronic pain

Dysmenorrhoea (low abdominal pain felt
at/around menstruation) - demonstrated
to reduce pain and intensity (Dawood and
Ramos, 1990; Milsom et al., 1994)

Sim (1991) found significantly less pain at
rest, on deep breathing and coughing in
TENS and analgesia group for patients fol-
lowing cholecystectomy

Systematic review revealed little pain relief
in acute post-operative conditions (TENS
vs sham TENS and opioids) (Carroll et al.,
1996)

Effective in treatment of angina. Reduction
in myocardial ischaemia (Chauhan et al,,
1994)

Effectiveness of TENS for management
of chronic pain remains unvalidated

Taylor et al. (1981) compared active and
placebo TENS in patients with
osteoarthritic knee. Difference in pain and
medication score between both groups

TENS useful in neuropathic pain studies
for symptom management (Meyler and
De Jongste, 1994; Fishbain et al., 1996;
Nathan and Wall, 1997)

Leijon and Boivie (1989) - effect of
TENS on central neuropathic pain states
following stroke - found slight reduction
in pain

Many patients value use of TENS on a

long-term basis

Traditionally used for low back pain -
little evidence to support effectiveness

Although evidence is poor does not
mean that it does not work (McQuay and
Moore, 1998)

*See Walsh (1997) for more examples.

Treatment time

Initially a brief treatment session will allow the clinician to assess patients
and teach them how to use the equipment and will give the patient the
chance to experience the sensation. At home patients may then use the
TENS in sessions of not less than 30 minutes and as frequently as desired.
If low-frequency TENS is being used it is important to warn the patient that
where contraction is elicited muscle fatigue might occur. Ideally, a session
of TENS will be followed by a period of post-stimulation analgesia.
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Table 9.5 Contraindications and precautions for using TENS

Contraindications Precautions

Epilepsy Sensory deficiency (altered skin sensation)

Raynaud’s phenomenon (limb ischaemia) Patient understanding of possible
effects and ability to place electrodes on
painful body parts

Buerger’s disease (obstruction) Do not use over sore or broken skin -

can cause burns

Connective tissue disease Can cause skin irritation
(cryoglobulinaemia)
Pacemaker Warn against using TENS while using

machinery and driving

First trimester of pregnancy — can cause Do not wear in bath or shower - can
premature labour if put over pregnant cause burns

uterus

Not to be placed on carotid area (front of Do not use if equipment appears
neck or larynx) and eyes unsafe

Summary

Transcutaneous electrical nerve stimulation, having mixed reviews, may be
a useful treatment strategy for the management of acute pain. In chronic
pain, evidence for efficacy is even less clear. It is, however, worth noting
that a proportion of patients with chronic pain will find TENS useful on a
long-term basis as part of an overall pain-management strategy. As TENS is
an independently used, cost-effective, convenient modality, which has few
side effects, it remains worthy of attention in this group of patients.

Conclusion

Before using any of the strategies discussed in this chapter with a patient a
thorough assessment should be made. This will allow the clinician the basis
from which to reason how a strategy may be helpful.

Ice, massage and TENS have been compared as treatments for low back
pain. Melzack et al. (1980) compared the application of TENS and ice mas-
sage over acupuncture points in chronic low back pain patients. They
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found a significant reduction in McGill Pain Scores in the ice massage
group. In a comparison of TENS with mechanical massage delivered via
four suction cups Melzack et al. (1983) reported greater pain relief in the
TENS group coupled with a significant increase in straight leg raise.

However, often more than one strategy may be useful and this will allow
the patient to choose or to explore the value of combination treatment. For
example, muscle spasm occurring as a result of back pain may be treated
with heat, which promotes relaxation and stimulates vasodilatation.
Equally, ice will produce a similar result by cooling the muscle and reduc-
ing spindle activity.

In addition it is useful to consider how any of the self-treatment strategies
may enhance the effect of other pain-management or rehabilitation strate-
gies. For example, Friedland (1955) reports that the effectiveness of a joint
mobilization or soft tissue-stretching programme may be enhanced by the
use of heat, which will reduce pain and increase extensibility, making such a
programme less painful and more effective. Cold therapy may exert an influ-
ence on the motor neuron pool resulting in an increase in strength and, as
previously highlighted, massage is an obvious addition to a programme
designed to increase flexibility. TENS, via a reduction in pain, may allow a
patient to participate more fully in a fitness programme such as a walking
programme. With such a battery of useful and validated strategies the clini-
cian is in a strong position to empower pain patients to manage their pain.
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CHAPTER TEN
Pharmacological management

PETER CROOT
Aim

To review the use of drugs or medicines that have pain-relieving properties.

Objectives

At the end of the chapter the reader will have an understanding of the fol-
lowing:

* Pharmacokinetics — how our body handles medicines. This process
commences with absorption of the medicine into the body, followed by
distribution of the medicine around the body including transport to its
site(s) of action, and then the body processes medicines to eliminate
them by excretion.

* Pharmacodynamics — how medicines affect our body. A brief overview
of how medicines interact with drug receptors will be provided.

Definitions

A dictionary definition of pharmacology is ‘the science of the action of
drugs on the body’. The word ‘drugs’ is often associated with illicit or recre-
ational use of therapeutic substances, so this chapter will use the term
‘medicines’ to describe pain-killers.

Pharmacokinetic processes - absorption

Medicines need to transfer from the pharmaceutical formulation adminis-
tered - for example, tablet, capsule or skin patch - to the blood capillaries,

230



Pharmacological management 231

which then distribute the medicine around the body. There are a number
of processes involved in absorption but the primary movement of mole-
cules of the medicine is by passive diffusion down a concentration
gradient. This applies to medicines absorbed from the intestine, skin and
mucous membranes.

Molecules move from an area of high concentration, such as the lumen
of the small intestine when a tablet breaks down to release its contents, to
an area of lower concentration, commonly the blood flowing through the
intestinal wall. Depending on the fat solubility of the molecules they will
move down the concentration gradient from the lumen to the blood capil-
laries. A further factor is the surface area for absorption. The prime
absorptive area for many medicines taken by mouth is the jejunal region of
the small intestine where the villi provide a large area for absorption. Many
medicines are formulated to ensure that they are released in the small
intestine and have good fat solubility to aid the absorption down the con-
centration gradient. Moreover, pharmaceutical formulations can be
engineered to provide the following:

* Enteric coatings (EC) on tablets to avoid breakdown of the medicine by
gastric acid.

* Modified-release (MR) mechanisms that prolong the absorption of the
medicine, so extending its duration of action.

* Prodrugs, which use metabolic processes in the body to convert inactive
substances into active medicine.

* Patches for skin application providing transdermal delivery of a medi-
cine.

Pharmacokinetic processes - distribution

Once molecules of a medicine have been absorbed into the bloodstream
they must then be circulated to the site of the action in sufficient concen-
tration for the medicine to work. The rate at which a medicine reaches the
required part of the body depends on the rate and volume of blood flow
to that area of the body. Tissues in organs such as brain, heart, kidneys and
lungs that have a good blood supply achieve effective concentrations of
medicines easily and quickly, but other factors determine if effective con-
centrations are maintained at the site of action. These include the extent
of binding of molecules to receptors at the site of action, the frequency of
dosing, and the rate of removal of the medicine from the bloodstream by
metabolic and elimination processes.
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Pharmacokinetic processes - elimination

The body has very effective methods for inactivating medicines and remov-
ing (excreting) them, to ensure that we do not poison ourselves. For
medicines to work they generally have to be soluble in fat (lipid). Water-sol-
uble medicines are easier to excrete as they can be extracted from the
blood circulation by the kidneys and passed out in the urine. The liver is
able to make small modifications to the molecular structure that change it
from being lipid soluble to water soluble. This process is known as metab-
olization. Many different types of enzymes contained in the liver undertake
these chemical modifications. Some can take place in other body tissues.
The new molecules produced by the enzymatic processes are called
metabolites. Many are inactive, in that they no longer have a pharmaco-
logical effect, but some do have a therapeutic effect and are therefore
known as active metabolites.

Some metabolites produced by these initial or phase 1 metabolic
processes are still not sufficiently water soluble to be eliminated from the
body. They undergo further or phase 2 metabolism involving the attach-
ment of another molecule to create a much a larger molecule with better
water solubility that can be excreted into urine or bile.

Morphine is broken down to many metabolites. One common metabo-
lite is morphine-6-glucuronide created by the attachment, known as
conjugation, of a glucuronide molecule to morphine. This compound is an
active metabolite, being more potent than morphine. It is excreted in the
urine so in renal impairment it can accumulate in the blood, leading to a
prolonged period of action.

Pharmacokinetic processes - excretion

The kidneys are the most important organs for removing medicines and
their metabolites from the body. Where renal function is decreased, as in
the elderly, medicines excretion is significantly reduced. This requires
either the use of smaller doses or the use of standard doses but with a longer
time interval between doses.

Excretion into the bile is an important mechanism for the excretion of
some medicines, but this pathway is less efficient than the renal route.
Biliary excretion does assume greater significance where there is kidney
impairment.

Some medicines are excreted into breast milk and, although this is not
a significant route of excretion, it can be harmful to the breast-feeding
infant. Amitriptyline, for example, is excreted into breast milk. It does not
cause long-term harm to the infant but it may cause undesirable sedation.
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Pharmacodynamics - receptor function

Once molecules of a medicine have been absorbed and distributed to their
site of action they must trigger a therapeutic response before being elimi-
nated from the body. This most frequently involves interacting with a
receptor. A variety of receptors is present on the surface of most cells. Cell
receptors recognize certain chemicals whose molecules are of a structure
that fits into the receptor, rather like two compatible pieces of a jigsaw fit-
ting together. Once a receptor recognizes a compatible molecule, it binds
with it by a firm but reversible chemical bond. The process of chemical
binding causes a change in the shape of the receptor protein, which in turn
results in a signalling process. With analgesics the signalling might result in
the slowing of the electrical impulses within nerves. Many medicines mimic
or impair the actions of natural chemicals in the body. The body produces
its own natural opioid (morphine-like) substances. The receptors that can
respond to these can be stimulated by medicines that are opioid agonists,
such as morphine.

Agonists are medicines that initiate a response when they bind with the
receptor. Antagonists are medicines that bind to the receptor site without
causing a response. They prevent natural agonists binding to the receptor,
and are often known as receptor blockers. Beta blockers are an example.

There is enormous variation in receptor types and some medicines can
have both agonist and antagonist properties. The analgesic buprenorphine
is a good example.

Once a receptor has been triggered, how long does the response last? In
many instances it is only a matter of milliseconds as the signal molecule is
removed from the receptor by enzyme breakdown. Consequently a contin-
uous supply of molecules must be available to the site of action to maintain
a continuous response.

Routes of administration of medicines

By mouth

Taking medicines by mouth is the easiest method of administering medi-
cines for most patients. The majority of adults can swallow tablets and
capsules. These are designed to break up in the stomach and small intes-
tine. The acid conditions of the stomach can destroy some medicines. This
can be overcome by using an enteric coat, which only breaks up in the less
acid environment of the small intestine, or a modified release delivery
system. Modified-release systems (also referred to as controlled release and
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slow release) are used to prolong the time period for which the medicine is
active.

Medicines absorbed from the stomach and small intestine are taken
directly to the liver by the portal circulation. The liver rapidly metabolizes
some medicines such that much smaller amounts of active medicine reach
the main or systemic blood circulation of the body. This is known as ‘first-
pass elimination’. If it is a problem it can normally be overcome by admin-
istering higher doses.

Sublingual (dissolving a tablet or using a spray under the tongue) and
buccal (dissolving a tablet against the gum, usually of the upper jaw) pre-
parations avoid the liver first-pass effect. These routes of administration
are an effective way of taking glyceryl trinitrate for anginal pain but are not
commonly used in the management of chronic pain.

By rectum

The rectal mucosa provides a good but erratic surface for the absorption
of medicine. Medicines are formulated as suppositories or rectal solutions.
This method of medicine delivery is not popular with patients and tends to
be reserved for short-term management. Non-steroidal anti-inflamma-
tories, such as diclofenac, and some opioids, such as oxycodone, are
available in suppository formulations. The rectal route is of limited use in
chronic pain management.

Topical

Delivering medicines through the skin is generally the function of messy
creams and ointments. Absorption from such formulations is unpre-
dictable, as is movement of medicines through the various skin layers to
blood capillaries. The incorporation of medicines into patches, affixed on
the skin and which slowly release the medicine, has been a significant phar-
maceutical development. Patches are popular with patients and carers. The
small doses used can have a therapeutic effect, often with fewer side effects
than if the medicine was taken by mouth. The short-acting opioid fentanyl
is available in a skin patch that releases the medication for up to 72 hours.
Local skin reactions to the material or adhesive of the patches have been
reported.

Parenteral

Injectable routes have few uses in the management of chronic pain. A later
section describes the intrathecal route - a highly specialized method of
medicine delivery suitable for a few patients.
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Analgesics and strategies for use

Analgesic use in chronic pain is best based on a common stepwise
approach, or ladder. The World Health Organization (WHO) first set out
their ladder in 1986 (Figure 10.1). They recognized that pain was an impor-
tant but neglected public health issue in both developed and developing
countries. The aim of widely publicizing the ladder was to educate health-
care professionals throughout the world to use a few effective and relatively
inexpensive medicines well and administer them by mouth on a regular
basis and according to the individual needs of each patient.

The WHO ladder is a guide to the appropriate use of analgesics in the
management of acute and chronic pain. Evaluation of the use of analgesics
in cancer pain in accordance with WHO guidance demonstrates that 80%
of patients experience pain relief. In the majority the quality of pain relief
will be good. However, both the quality and extent of the pain relief are
dependent on the analgesics being used correctly. The clinical and phar-
maceutical principles to be adhered to in all circumstances when using
medicines are:

* right medicine;
* right dose;

* right route;

* right time.

3

Severe pain
2 ' Opioid, )
Moderate pain i.e. slow release

morphine (MST)

Moderate strength

1 analgesic, + adjuvant

Mild pain i.e. co-codamol,

. . co-proxamol
Non-opioid, o
e.g. aspirin, + adjuvant

paracetamol, NSAIDs

Figure 10.1 World Health Organization analgesic ladder in acute and chronic pain.

Step one - mild pain (Table 10.1)

This involves the use of non-opioids - aspirin, paracetamol, non-steroidal
anti-inflammatory drugs (NSAIDs) — with or without the use of adjuvants.
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Aspirin

Although it is an effective analgesic, the use of aspirin for this purpose is
declining in favour of newer NSAIDs that are better tolerated and easier to
take. Aspirin (acetylsalicylic acid) is increasingly being used at low doses for
its antiplatelet properties. There is evidence that the cardioprotective
effect of low-dose aspirin (75-150 mg once daily) is reduced by concurrent
use of ibuprofen, and possibly other NSAIDs.

Aspirin tablets 300 mg enteric coated

The coating is designed to prevent breakdown of the tablet in the stomach
and reduce gastric irritation. It breaks up to release the aspirin in the less
acidic environment of the small intestine. This delays the onset of action.
Enteric-coated tablets are therefore not suitable for single-dose use in acute
pain but their prolonged effect may be useful for chronic and night-time
pain.

Any retailer can sell aspirin as a general sales list (GSL) medicine. Larger
packs can be purchased from registered pharmacies as pharmacy-only (P)
medicines.

Individual case reports suggest that lotion formulations of aspirin
applied to the skin can be more effective than oral aspirin in the manage-
ment of postherpetic neuralgia pain. Specialist pharmaceutical units,
which supply an unlicensed special against a medical practitioner’s pre-
scription, can manufacture this.

Drug interactions occur with the following:

* Anticoagulants — warfarin, nicoumalone. There is an increased risk of
bleeding due to the antiplatelet effect of aspirin. It should be avoided in
anticoagulated patients.

* Anti-epileptics — phenytoin, valproate. Aspirin can enhance their effects.
Regular dosing of aspirin in patients taking one or both of these anti-
epileptics is acceptable. ‘When required’ (p.r.n.) dosing must be avoided
as this will cause variation in anti-epileptic blood levels making seizure
control difficult.

* Other analgesics. Administration of corticosteroids with aspirin in-
creases the risks of side effects, particularly gastrointestinal bleeding
and ulceration.

Paracetamol (acetaminophen)

Due to the lack of platelet inhibition or adverse gastrointestinal effects, this
drug is preferable to aspirin in patients who receive oral anticoagulants,
have coagulation disorders, or have a history of peptic ulcer disease.
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Small quantities of paracetamol tablets can be purchased as a GSL med-
icine. Larger packs can be purchased as P medicines. Suppositories can be
purchased from registered pharmacies.

Overdose of paracetamol can cause irreversible liver damage, with a
toxic metabolite sometimes also causing kidney damage. Paracetamol
should be used cautiously in patients with known significant liver damage
and patients with alcohol dependence.

Dispersible preparations of paracetamol can contain up to 400 mg sodi-
um per tablet. High doses of the dispersible tablets should be avoided in
patients with conditions for which excessive salt intake is unwise, such as
hypertension, coronary heart disease, oedema and renal failure.

Prolonged regular use of paracetamol can enhance the effect of war-
farin. This should not cause clinical problems if patients have their blood
clotting time monitored regularly.

Non-steroidal anti-inflammatory drugs

This is a large group of medicines that have been developed ever since the
anti-inflammatory and pain-killing properties of aspirin were discovered.
They have become an important element in the management of chronic
pain. They are versatile in terms of their routes of administration and dif-
ferences in potency. A wide range of side effects that can restrict or prevent
their use in many patients tempers this versatility.

Most comparisons of NSAIDs are single-dose studies in acute pain; they
are valid for the management of chronic pain. An oral dose of ibuprofen
400 mg reduces pain by 50% in one out of two postoperative patients, where-
as for paracetamol it is one out of four patients. Ibuprofen is one of the
weaker NSAIDs, whereas diclofenac has slightly greater anti-inflammatory
activity. There is considerable variation in individual patient response so that
a patient who does not find one NSAID effective may respond to another.

Unfortunately as the potency increases so does the extent of gastric
bleeding with chronic use. Gastric bleeding induced by NSAIDs is lowest
with ibuprofen. Other side effects such as dizziness and drowsiness
increase disproportionately with increases in dose. NSAIDs, and aspirin
and paracetamol, have a ceiling effect whereby above a certain dose no
increase in pharmacological effect is seen.

Celecoxib and rofecoxib are examples of newer NSAIDs known as
COX-2 inhibitors. COX is cyclo-oxygenase, an enzyme involved in the pro-
duction of prostaglandins. The enzyme exists in two forms. COX-1 is always
present in various body tissues and is not involved in pain or inflammation.
The COX-2 enzyme only appears in damaged tissues shortly after injury
and results in the production of inflammatory prostaglandins. The theory
is that COX-2-specific NSAIDs inhibit the formation of the
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inflammatory prostaglandins but do not inhibit the activity of COX-1 in
producing the beneficial prostaglandins in tissues such as the stomach and
small intestine. COX-2 inhibitors have demonstrated fewer gastrointestinal
side effects than older NSAIDs. They can be useful but still must be used
cautiously in:

* patients who have previously suffered gastric problems with standard
NSAIDs;

* other patients at high risk of developing serious gastrointestinal side
effects such as the elderly;

* patients taking other medicines that can adversely affect the gut.

Refer to the current edition of the British National Formulary (BNF) or
www.bnf.org for details of NSAIDS not listed here.

Any retailer can sell small quantities of ibuprofen 200 mg tablets. Larger
quantities of 200 mg and 400 mg tablets and ibuprofen oral suspension
can be purchased as P medicines. All other ibuprofen preparations are
available on prescription only.

All diclofenac preparations (except those for topical use) are available
only on prescription. Celecoxib and rofecoxib are available only on pre-
scription.

There are drug interactions with angiotensin-converting enzyme (ACE)
inhibitors and angiotensin II antagonists — NSAIDs can inhibit the blood
pressure-lowering effect of medicines such as enalapril and candesartan.
There is an increased risk of developing hyperkalaemia.

The use of two NSAIDs together, including aspirin, is best avoided as the
likelihood of side effects increases.

Non-steroidal anti-inflammatory drugs can increase the risk of convul-
sions associated with quinolones such as ciprofloxacin.

The anticoagulant effect of warfarin can be increased by many NSAIDs.
This does not cause clinical problems if the NSAIDs are used regularly and
the patient’s blood clotting time is regularly monitored. The possible inter-
action becomes significant if there is irregular use of an NSAID.

With regard to antidepressants, there is an increased risk of bleeding in
patients taking selective serotonin reuptake inhibitors (SSRIs) such as flu-
oxetine and paroxetine.

There is an increased probability of the kidney-damaging effects of
NSAIDs occurring in patients also receiving diuretics.

The rate of elimination through the kidneys of lithium is reduced by
many NSAIDs. Lithium blood levels should be closely monitored when
treatment with NSAIDs is commenced and finished.
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Step two — moderate pain (Table 10.2)
Weak opioid - used with or without a non-opioid

Weak opioids include codeine, dihydrocodeine and dextropropoxyphene.
They are normally administered with aspirin, paracetamol or an NSAID.
Paracetamol features in the majority of combinations. Full-dose combina-
tions are required. There is little to be gained from using small doses with
paracetamol or from switching from one weak opioid to another.

Codeine

Codeine is an effective opioid analgesic for the relief of mild-to-moderate
pain. Its chemical structure is similar to morphine and the liver converts
approximately 10% of administered codeine to morphine. The duration of
codeine’s analgesic effect is around 3 hours. It is also used as a cough sup-
pressant, and its constipating properties are put to good use as an
antidiarrhoeal agent.

When this centrally acting analgesic is combined with peripherally act-
ing paracetamol the resultant analgesia is similar to that of small doses of
morphine. Small doses of codeine in combination with full doses of para-
cetamol are inadequate; full doses of both are much more effective. This
has been demonstrated by a Bandolier review of studies of paracetamol
with codeine in postoperative pain (see the Oxford Pain Internet site at
www.jr2.ox.uk/bandolier/booth/painpag/). The standard combination is
codeine 60 mg and paracetamol 1000 mg taken every 4-6 hours with a
maximum of four doses in 24 hours.

Codeine phosphate injection is sometimes used as an intramuscular
analgesic in head injury patients as it is considered to be less sedating than
morphine. However, it is a weaker opioid analgesic so trauma patients with
head injury are denied the strong analgesia that their injuries may warrant.

Dihydrocodeine

Dihydrocodeine is the product of a slight modification to the codeine mol-
ecule and has comparable properties. It is used in similar doses although it
is slightly more potent than codeine. It has a shorter duration of action, a
factor that limits its usefulness in chronic pain.

Dihydrocodeine is licensed for administration by deep subcutaneous
and intramuscular injection. Its use is popular in some hospital accident
and emergency units for trauma patients. Its shorter duration of action and
lower degree of sedation than morphine can speed the discharge of
patients but these possible benefits have to be counterbalanced by its weak-
er analgesic potency.
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Dextropropoxyphene

This morphine derivative is commonly prescribed in association with
paracetamol as the combination product co-proxamol. Despite its wide-
spread use, particularly in the elderly with chronic pain associated with
arthritic conditions, there is little evidence to support its use. Users with
liver or kidney impairment are at risk of toxic effects, and in overdose it is
exceedingly dangerous with cardiac conduction problems caused by dex-
tropropoxyphene adding to the major problems arising from paracetamol
overdose.

Tramadol

Tramadol is a weak stimulator of opioid receptors. It also has some effects
on serotonin release and norepinephrine (noradrenaline) reuptake. In
acute pain it has been shown to be as effective as paracetamol but nowhere
near as effective as paracetamol and codeine combinations.

It has been marketed as an intermediate step between the step two co-
analgesics for moderate pain and step three morphine and other opioids
for severe pain. Although it has less respiratory depressant effects than
morphine it does not have its analgesic power, so that patients who really
require a strong opioid may be deprived of one. In chronic pain it is often
prescribed together with a co-analgesic such as co-codamol, leading to
additive side effects, particularly somnolence when used in the elderly. At
high doses it can accumulate, increasing the risk of seizures.

For a list of preparations see Table 10.2. Refer to the current edition of the
British National Formulary or www.bnf.org for details of those not listed.

All are prescription-only medicines. Full controlled drug regulations
(Misuse of Drugs Act 1971) apply to the injection. Travellers needing to
take codeine phosphate preparations abroad may require a doctor’s letter
explaining why they are necessary.

Dextropropoxyphene is available only in combination with paracetamol as
co-proxamol (contains dextropropoxyphene hydrochloride 32.5 mg with
paracetamol 325 mg). Co-proxamol tablets are available only on prescription.

Some modified-release preparations of tramadol are intended for twice
a day dosing, others for once a day dosing only. All tramadol preparations
are available only on prescription. Convulsions can occur, especially if the
maximum daily dose is exceeded

Step three - severe pain
Strong opioids used with or without a non-opioid (Table 10.3)

The use of morphine (Table 10.4) or other strong opioid analgesics is
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sometimes necessary in the management of chronic pain. For a small num-
ber of patients opioids are the only effective pain relievers (Simpson, 2004).

Despite their effectiveness the use of opioids in non-cancer pain is con-
sidered controversial. There is a misconception that opioids are addictive
and shorten life (Table 10.5). Only by educating the public and health pro-
fessionals that, when properly used, morphine and related medicines are
safe, effective and do not affect life expectancy, will these fears be allayed.
We all have a duty to ensure that patients in pain are not denied a treat-
ment that works, because of misguided beliefs and attitudes. Unfortunately
the word ‘morphine’ does frighten some doctors, patients and carers and
many associate it solely with use in the last stages of life. Clear explanations
of the reasons for its use, the possible side effects and the strategies avail-
able to minimize them are essential for full concordance between
prescriber and patient.

Opioids work by binding to opioid receptors that are found throughout
the central and peripheral nervous systems. A number of different opioid
receptors have been discovered. These include w (mu), ¥ (kappa) and 0
(delta). The clinical significance of these different receptors and the varia-
tion in activity of individual opioids interacting with them is unclear.
Morphine is an opioid agonist in that it solely stimulates the receptors.
Other opioids such as buprenorphine have both agonist (positive) and
antagonist (negative) properties. If buprenorphine is given to patients
already receiving morphine or another opioid, it may precipitate opioid
withdrawal symptoms.

Dose titration of opioids

Literature reviews published on the Oxford Pain website show (see Further
Reading) that opioids provide over 60% of users with good or moderate
pain relief. In some chronic pain conditions, often where the nervous sys-
tem is damaged, the response to opioids is poor. The correct way to use
opioids is to titrate the doses administered to the degree of pain, with the
aim being to achieve pain relief. If the patient still complains of pain after
the dose given has been fully absorbed then it is safe to give another dose.
The next dose may be smaller than the first.

If pain control is still not achieved then further doses can be given. This
principle of titration avoids the respiratory depression associated with opioids
that continues to be a concern of many healthcare workers. Opioids can slow
and sometimes stop breathing when given to patients who are not in pain, or
when larger doses than necessary are administered. By tailoring doses to the
degree of pain experienced respiratory depression is minimized. For opioids,
the ceiling effect seen with other classes of analgesics is not evident. There are
no maximum doses to be adhered to if the titration principle is followed.
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Table 10.5 Safety of opioids in chronic pain - common misconceptions

Problem

Misconception

Reality

Addiction

Dose restrictions

Opioid diversion

Patients develop compulsive
reliance on opioids that
might adversely affect one or
more of the following:

* physical health

* psychological health

* social function

The smallest possible dose
must be used, up to a
stipulated maximum dose for
each opioid

Prescribers are reluctant to
issue prescriptions in case the
opioid is diverted to someone
other than the patient for
inappropriate use

Opioids prescribed solely for pain relief
rarely result in addiction. The level of
risk is not known, but many studies have
shown it to be small

There are no specified maximum doses
for opioids. For each individual the
doses of regular and breakthrough
opioid should be titrated to the level of
pain

Healthcare professionals should always
be aware of this potential risk and make
efforts to prevent diversion. It should
not interfere with rational and
appropriate opioid prescribing for pain

Physical Opioids should not be pre- Physical dependence is common in
dependence scribed in case patients patients on a stable opioid dose. But it is
become physically dependent  not important clinically if opioid doses
on them leading to with- are reduced gradually before stopping
drawal symptoms when the treatment
opioid is abruptly stopped
Psychological Patients develop a compul- Psychological dependence is rarely seen
dependence sion to use the opioid in patients who are on a stable dose of
opioid for pain
Respiratory Respiratory depression limits ~ When opioid doses are carefully titrated
depression the doses of opioids it is not a problem
Tolerance Once a patient commences Tolerance to opioids in chronic pain
opioid treatment the dose patients is uncommon. Titration of
will have to be increased doses to achieve optimum pain control
frequently to overcome may take several months but the
tolerance majority of patients are eventually
stabilized on a long-term dose
Adverse effects

Opioid analgesics share many side effects, although each individual opioid
has its own idiosyncrasies. There is rarely any advantage in choosing another
opioid in preference to morphine unless it has a specific therapeutic benefit
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or pharmaceutical benefit. An example is the use of diamorphine, which has
better water solubility than morphine, making it more versatile when deliv-
ered subcutaneously in palliative care, and epidurally in postoperative pain.

Morphine dosing

Morphine is the most valuable opioid analgesic for all forms of severe pain.
It is the standard against which other analgesics are compared. It is avail-
able in a range of formulations enabling its administration by a number of
different routes. The main therapeutic effects of morphine are sedation,
mental relaxation and euphoria in addition to analgesia. Its mood-elevat-
ing effect often reduces the patient’s anxiety about their pain.

When commencing a patient on morphine, immediate-release tablets
are the most appropriate formulation. The starting dose should be
5-10 mg every 4 hours. It may be necessary to double the dose every 24
hours until good pain relief is achieved. Once the patient’s dose has been
stabilized the total number of milligrams of morphine taken in 24 hours
can be divided by two and given as modified-release morphine tablets or
capsules every 12 hours. The patient must continue to have access to imme-
diate release morphine to take for relief of breakthrough pain.

If, after several days, it is found that frequent breakthrough dosing is nec-
essary then the total daily morphine intake should be recalculated and
divided by two to give the new dose of modified-release morphine. This
titration process should be continued until stable dosing and effective pain
control are achieved. This method is feasible in a hospital inpatient setting.
For domiciliary patients newly converted to morphine it is normal to com-
mence with a modified-release preparation of 20-30 mg every 12 hours,
accompanied by an immediate-release preparation for breakthrough pain
of 5-10 mg 3-4-hourly when needed, with review after 1-2 weeks. Tablets
and capsules are the easiest formulations to use for the majority of patients.
Oral morphine solutions (immediate release) and granules (modified
release) can be used in patients with swallowing problems.

Preparations

The majority of modified release properties allow morphine to be active
for 12 hours. At least one brand has 24-hour activity. Although a single
daily dose is intended to make administration easier for the patient, in
practice 12-hour release preparations are preferred.

Availability

All morphine sulphate preparations are controlled drugs and are available
only on prescription.
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Other strong opioids used in chronic pain

Diamorphine (heroin) is a slightly more potent analgesic than morphine.
It may cause less nausea and hypotension. When given by injection it is
partly converted to morphine. Its greater solubility in water allows the use
of stronger injectable preparations than morphine. It is less lipid soluble
than morphine, making it the preferred opioid for epidural administr-
ation.

Diamorphine injection is a controlled drug and is available only on pre-
scription. It is widely used in the UK but is not available in many European
countries nor in the USA.

Fentanyl is an opioid analgesic that is popular in general anaesthesia. It
is 50-100 times more potent than morphine. It is sometimes combined
with the local anaesthetic bupivacaine in epidural analgesia. A skin patch,
described as a transdermal formulation, containing fentanyl is indicated
for use in chronic pain. The patient applies a patch to a hairless area on the
chest wall and leaves it for 3 days before removing it and applying a new
patch to an adjacent area. Different strengths are available so that the dose
can be titrated to the degree of pain. More than one patch may be used at
a time for doses greater than 100 ug/h.

Patches do not suit all patients. Adherence to the skin for 3 days can
be difficult. The 72-hour release properties of the patch are sometimes
questioned, and the absorption of any medicine through the skin is a
variable process. If severe side effects do occur that warrant patch
removal the patient should be monitored for the next 24 hours. Fentanyl
already in the skin will continue to be absorbed into the bloodstream. It
can take 17 hours or more for the plasma fentanyl concentration to
reduce by 50%.

Fentanyl patches 25’ (releasing approximately 25 ug/h for 72 hours),
‘507, ‘75’ and ‘100’ are available only on prescription.

Oxycodone is a strong opioid that has similar properties to, but is slight-
ly less potent than, morphine. Trials suggest that 1 mg oxycodone is as
effective as 1.5 mg morphine. It has been available for decades in the UK
in the form of suppositories, but more recently has been made available in
modified- and immediate-release oral formulations. An injectable prepara-
tion is also available. It is primarily being promoted for palliative care,
although it is an alternative to morphine in chronic pain.

Oxycodone has the usual opioid side effects including constipation,
sedation, nausea, vomiting and pruritis (itching). Some studies in chronic
cancerrelated pain have found that modified-release oxycodone resulted
in less itching than morphine and no hallucinations. Other studies recom-
mend the use of oxycodone in preference to morphine in patients with
renal impairment.
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Novel methods for delivery of strong opioids — intrathecal pumps

Syringe drivers are frequently used for the administration of diamorphine
and other medicines into subcutaneous tissue in the end stages of life in
palliative care. The subcutaneous route is inconvenient for the long-term
relief of chronic pain. Some patients who experience unacceptable side
effects from oral opioids respond well to the much smaller doses that can
be delivered directly into the spinal cord. This invasive technique requires
complex technical support and can be subject to a range of complications
and adverse effects. The availability of an adequately resourced multidisci-
plinary team is essential to support the use of intrathecal pumps. The
marked improvement in the quality of life of some patients prepared to
take the risks is a strong influence on those pain specialists who are pre-
pared to learn and develop the skills required for the safe use of this route.
A comprehensive review of the many issues involved in using this mode of
medicines administration was published in 2000 as a Health Technology
Assessment by the United Kingdom National Health Service Research and
Development Team (Williams et al., 2000)

In the 1970s the existence of opioid receptors in the spinal cord was
demonstrated. Subsequently it was shown that opioids administered into
the epidural space produced analgesic effects by being absorbed directly
into the spinal cord and cerebrospinal fluid. The doses required to pro-
duce effective analgesia by this route are minute compared to doses given
by other routes: 300 mg morphine by mouth is approximately equivalent to
10 mg morphine epidurally or 1 mg morphine intrathecally.

Delivering morphine or another opioid directly to receptors in the
spinal cord avoids the problems of absorption, so requiring smaller doses.
This in turn results in a reduced incidence of side effects.

Specialized pump systems have been developed for the long-term infu-
sion of intrathecal opioids. The most technically advanced pumps are
implanted under the skin of the patient’s chest or abdominal wall. An
implanted catheter runs from the pump to the site of entry in the intrathe-
cal space. An internal battery with a life of several years drives the pump.
The rate of infusion can be adjusted externally using telemetry. The opioid
solution is held in a reservoir within the pump. It can be refilled by inject-
ing through a port just beneath the skin.

Morphine is the opioid solution most commonly used in these pumps.
All solutions infused intrathecally (and epidurally) must be preservative
free. Unpreserved injections of morphine sulphate can be obtained from
specialist pharmaceutical manufacturers. Limitations of using morphine in
these pumps include:

* the highest strength available is morphine sulphate 40 mg in 1 ml;
* one pump model in current use has a reservoir volume of 18 ml;
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* by filling this with morphine sulphate 40 mg/ml the maximum amount
it can contain is 40 x 18 = 720 mg morphine;

* for a pump set to deliver 8 mg over 24 hours this reservoir will last
720 + 8 = 90 days;

* increasing the daily dose of morphine shortens the refill interval.

For the occasional patient with very high opioid requirements the refill
period becomes so frequent that it inconveniences both the patient and
the pain specialists. Strategies to overcome this include adding in a second
pharmacological agent that allows a reduction in opioid requirements.
Clonidine, an alpha-receptor agonist, and bupivacaine, a local anaesthetic,
are two such agents. Alternative opioids to morphine can be useful in some
patients. Diamorphine is no longer an option with some types of pump.
Oxycodone is being evaluated to determine its usefulness.

Preparations

Bupivicaine injection 2.5 mg/ml (0.25%), 5 mg/ml (0.5%). These standard
concentrations of bupivacaine are generally too weak for use in intrathecal
pumps.

Bupivicaine injection 30mg/ml (3%) can be obtained from some spe-
cialist hospital pharmacy sterile manufacturing units as an unlicensed
special.

Clonidine injection 150 ug/ml is available as a licensed preparation for
hypertension. This weak strength has limited use in intrathecal pumps.

Clonidine injection 2 mg/ml (2000 ug/ml) can be obtained from spe-
cialist hospital pharmacy sterile manufacturing units as an unlicensed
special. Bupivacaine and clonidine are prescription-only medicines (POM).

Pharmaceutical issues

There are many pharmaceutical issues involved in the safe use of
implantable intrathecal pumps. These can be split into microbiological fac-
tors and physico-chemical factors.

With regard to microbiological factors, the solutions used must be com-
pletely sterile, and manipulated and administered using a strict aseptic
technique. The solution may be held in the pump reservoir at body temper-
ature for up to 3 months. The solutions cannot contain preservatives as these
cause cerebral irritation. Any breakdown in aseptic technique may lead to
bacteria entering the cerebrospinal fluid with consequent meningitis.

If solutions have to be reconstituted or mixed this should be performed
in the strictly controlled conditions of a pharmacy aseptic unit. When
combinations of analgesic medicines are used these are specifically tailored
to the needs of each patient. Details of the amounts of each component
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solution must be recorded, plus their batch number and expiry date. The
drawing up of solutions for intrathecal pumps at the patient bedside,
whether this is in a theatre setting or an outpatient clinic carries enormous
risks which can be lessened by using a licensed pharmacy aseptic facility.

With regard to physico-chemical factors, solutions of morphine sulphate
are known to be stable for several months when stored at room tempera-
ture, but is its chemical breakdown accelerated when the solution is stored
in a pump at room temperature? Undoubtedly it is, but analysis of residual
morphine solutions removed from pumps in use show that there are still
significant amounts of active morphine present at least 3 months after
insertion into the pump. Solutions are generally considered ‘stable’ if there
is still at least 90% of the analysed medicine present when it is reanalysed
after a period of storage.

But how stable are solutions of morphine in the pump when another sub-
stance such as clonidine is added? Fortunately there is increasing evidence
to demonstrate the physico-chemical safety of such combinations. A study
examined the long-term stability in vitro of two concentrations of this com-
bination and determined that the solutions were stable in the SynchroMed
pump for at least 90 days at 37°C (Hildebrand et al., 2003).

Diamorphine and clonidine combinations were administered to hundreds
of patients worldwide without apparent risk until reports of malfunctioning
pumps appeared. An insoluble breakdown product of diamorphine is
thought to be responsible for stalling the pump motor. In October 2003 the
UK Medicines and Healthcare products Regulatory Agency (MHRA) issued
a medical device alert (MDA,/2003,/035) stating that diamorphine should no
longer be used in SynchroMed implantable pumps.

This emphasizes that, as well as establishing that analgesic combinations
can be safely mixed together for long periods at 37°C, it is also essential to
confirm that nothing put into the pump will interact dangerously with any
material used in the manufacture of the pump or catheter.

A great deal more research is required to demonstrate the safety of med-
icines, especially combinations, in intrathecal pumps. This is particularly
important given that the medicines are infused into the cerebrospinal fluid
at very low flow rates from a reservoir that is refilled at intervals of between
4 and 12 weeks. Any interaction between medicines that results in chemi-
cal precipitation may have dire consequences for the patient.

Patient selection for intrathecal pumps

Such an invasive, risky and expensive method of analgesia is reserved for
patients known to respond to large doses of opioids given by mouth but
who cannot tolerate the associated side effects. Will the patient respond to
intrathecal opioids? To determine the response to centrally administered
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opioids patients are trialled with morphine administered epidurally for a
few days or weeks, and patient response is evaluated, if necessary, to
increasing doses. Those patients who do obtain good pain relief can then
be considered for an implantable intrathecal pump.

Adjuvant analgesics used in the management of
chronic pain

An adjuvant is a substance included in a prescription to aid the action of
other drugs (Roper, 1973). Many other medicine types can be used in
chronic pain. These do not fall within defined steps on the pain ladder but
can have a place at any point on the ladder for specific types of pain. They
can be categorized as:

* topical NSAIDs;
* topical capsaicin;
¢ anticonvulsants;
* antidepressants;
¢ clonidine;

¢ cannabinoids.

Topical NSAIDs

Oral NSAIDs frequently cause side effects such as gastrointestinal bleed-
ing, ulceration and occasionally perforation. To avoid these side effects
pharmaceutical manufacturers have developed cream and gel NSAID for-
mulations that are applied directly to the skin at the site of the pain source.
Incidence of side effects from these topical preparations is small, such that
restrictions on the availability of some NSAIDs in this form have been
relaxed to allow them to be purchased ‘over the counter’ (OTC) from reg-
istered pharmacies.

Do they work or are they are expensive placebos? Initial scepticism about
their usefulness has been moderated by reviews of the evidence. In patients
with single joint arthritis or a rheumatological problem a topical NSAID gave
effective pain relief and did not cause serious side effects. Some studies have
shown the topical route to be as effective as the oral route. Reviews of the evi-
dence can be found on the Oxford Pain website (see Further Reading).

Topical NSAIDs can be useful in chronic pain arising from specific
points close to the skin surface. They are an option for a patient unable to
tolerate oral NSAIDs but their use combined with oral NSAIDs is illogical
and wasteful.
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Topical capsaicin

Capsaicin is extracted from chillies. It is believed to deplete a chemical
transmitter known as substance P that is found at nerve endings. Substance
P plays some part in the start and continuation of pain processes. It has
been implicated in a number of diseases including arthritis, psoriasis and
inflammatory bowel disease.

Capsaicin is available as a cream. When applied to the skin it can be
helpful in alleviating pain associated with diabetic neuropathy, osteoarthri-
tis and psoriasis. It is not so useful in chronic pain associated either with
postherpetic neuralgia or postmastectomy. It should be carefully applied to
the local area affected. Its main side effect is skin irritation. Users are
advised to avoid taking a hot shower or bath just before or just after apply-
ing capsaicin as this can worsen the burning sensation. This burning
sensation may occur during initial treatment, particularly if too much
cream is used or if the frequency of application is more than the recom-
mended three to four times a day. This side effect may wear off with
repeated use.

Axsain is a cream containing 0.075% capsaicin that is licensed for two
indications:

* postherpetic neuralgia (after lesions have healed);
* painful diabetic neuropathy.

For both conditions it should be applied three to four times daily. Its use
should be reviewed after 8 weeks. Zacin is a cream containing 0.025% cap-
saicin, which is licensed for symptomatic relief of osteoarthritis. A small
amount should be applied four times a day.

Anticonvulsants

Some medicines commonly used in the management of epilepsy are useful
in a variety of chronic pain syndromes. Anticonvulsants have for decades
been part of the pain management of trigeminal neuralgia. They can be
useful in managing the shooting pains associated with this condition and
diabetic neuropathy. There is also increasing evidence of their usefulness
in migraine prophylaxis and postherpetic neuralgia. They work by stabiliz-
ing nerve membranes to stop or slow down sporadic pain messages but
their exact mechanism of action is unclear (Anon, 2000).

Carbamazepine can provide significant pain relief in trigeminal
neuralgia. It is generally the treatment of choice for this condition. When
taken during acute stages it can reduce the frequency and severity of
attacks. Doses used range from 400 mg per day up to 2.4 g per day. Small
doses should be used initially to reduce the incidence of side effects such
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as dizziness. Doses should then be increased slowly by 100-200 mg every 2
weeks. Blurring of vision, and unsteadiness in addition to dizziness often
limit the dose. Use of modified-release preparations can reduce the inci-
dence of side effects. Very rarely, carbamazepine causes agranulocytosis
and aplastic anaemia. The manufacturers recommend monitoring of blood
counts. Carbamazepine has been implicated in a number of drug interac-
tions. Mostly these involve speeding up the liver metabolism of the
interacting medicines, usually resulting in reduced effect.

Phenytoin has been tried in painful diabetic neuropathy. Some good
results have been reported but in some studies it has not been significantly
better than placebo.

Lamotrigine is a newer anticonvulsant. In addition to stabilizing nerve
membranes it suppresses the release of glutamate from nerve endings. It
can be effective in trigeminal neuralgia and painful diabetic neuropathy. In
the latter condition it has been successfully used as an add-on with carba-
mazepine.

Gabapentin is a novel anticonvulsant with a mechanism that differs from
those previously mentioned. It is licensed for the treatment of neuropathic
pain, postherpetic neuralgia and trigeminal neuralgia.

Refer to the current edition of the British National Formulary or
www.bnf.org for details of available anticonvulsant formulations. All anti-
convulsants are prescription-only medicines.

Antidepressants

This class of medicines is effective in reducing neuropathic pain. Although
they have been used for many years in the management of this type of pain,
none of the many antidepressants sold in the UK is licensed for use in neu-
ropathic pain.

Despite numerous studies there is no clear picture of whether anti-
depressants are superior to anticonvulsants. What is clear is that
antidepressants have an effect on pain in addition to any effect on a
patient’s depressive condition. When used with opioids such as morphine
they provide an analgesic effect.

Their use is limited by side effects. Thirty per cent of users can experi-
ence minor effects and up to 4% have to stop treatment because of the
severity of the side effects. Sedation can be a beneficial side effect, giving
patients better sleep.

Newer antidepressants such as the SSRIs include:

* citalopram;
¢ fluoxetine;
* paroxetine.
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These have fewer side effects but have not be found to be as effective as the
older, more ‘dirty’ tricyclic antidepressants such as:

* amitriptyline;
* imipramine;
* nortriptyline.

These older medicines act on a wider range of pain transmitter pathways
than their newer selective counterparts.

Antidepressants take 10-14 days to have a noticeable effect on mood but
are faster acting for pain relief. Effective doses are often lower than those
used for depression. Conditions in which studies have shown that antide-
pressants have analgesic benefits include diabetic neuropathy, postherpetic
neuralgia and atypical facial pain.

Refer to the current edition of the British National Formulary or
www.bnf.org for details of available antidepressant formulations. All anti-
depressants are prescription-only medicines.

Clonidine

Clonidine stimulates o-adrenergic receptors of the sympathetic nervous
system. In small doses it is used to prevent migraine. At higher oral doses
itis used as an antihypertensive but has been replaced by newer blood pres-
sure-lowering agents. Rebound hypertension can occur when clonidine is
withdrawn or doses are missed.

Clonidine has an analgesic effect by inhibiting pain impulses when they
pass through the spinal column. It works on different receptors to opioids
and has additive effects on pain when given in conjunction with morphine.
Morphine and clonidine combinations are infused intrathecally, some-
times epidurally. Other routes, because of the hypotensive effect of
clonidine, rarely give this combination.

Cannabinoids

Cannabinoids are a group of chemicals found in cannabis plants. There are
frequent claims in the media about their pain-relieving properties and
there are many champions of the legalization of cannabis for medical pur-
poses. The principal counterargument is that plant-derived medicines
need standardization and rigorous clinical trials to evaluate them properly.
Extensive research is being undertaken on purified cannabis extracts. The
initial findings were inconclusive (Zajicek et al., 2003).

Research has previously demonstrated that humans possess cannabinoid
receptors in the central and peripheral nervous system. The exact purpose
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of these receptors is unclear. However, animal testing has shown that
cannabinoids have an analgesic effect and can help in neuropathic pain.

Nabilone is a chemically produced cannabinoid available in the UK that
is licensed for use in nausea and vomiting caused by cytotoxic chemother-
apy. It has been tried in some chronic pain conditions but side effects limit
its usefulness. Cannabis is used socially for producing feelings of wellbeing
so it is generally these euphoriant effects that are most troublesome when
it is used for medicinal purposes.

Until the CAMS study (‘cannabinoids for treatment of spasticity and
other symptoms related to multiple sclerosis, a multicentre randomized
placebo-controlled trial’) (Zajicek et al., 2003) clinical trials undertaken on
cannabinoids were small in number and mostly of poor quality, many being
only single-dose studies. Trials have used several different cannabinoids. In
chronic non-malignant pain, oral tetrahydrocannabinol (THC) has demon-
strated a similar analgesic effect to oral codeine in patients with neuropathic
pain and spasticity. Only THC improved the spasticity. Other work suggests
that when cannabinoids are used with opioids they have an opioid-sparing
effect, allowing smaller opioid doses to be used.

Adpverse effects associated with cannabinoids are frequently reported in
these trials; some are severe. The major side effect is depression of the cen-
tral nervous system. Whereas small doses give rise to stimulant effects such
as euphoria, larger doses have the opposite effect. Anxiety, panic attacks,
acute psychosis and paranoia are generally dose related. Other reported
side effects include dry mouth, blurred vision, palpitations, tachycardia
and postural hypotension.

The CAMS study (Zajicek et al., 2003) found that two purified cannabis
preparations did not give significant improvement in muscle spasticity
scores. But there was objective improvement in mobility and pain. The trial
medicines were generally well tolerated but the cannabis effects did unmask
patients in the active treatment arms of the study. Despite the failure of this
study to clarify the role of cannabinoids in chronic pain it remains an excit-
ing area of research and the findings of other studies are awaited.

Further reading

See the Oxford Pain website at www.jr2.ox.uk/bandolier/booth/painpag/.
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CHAPTER ELEVEN
Complementary therapies

VAL ALl
Aim

To provide an overview of complementary and alternative therapies and
how they are being used for patients suffering chronic pain.

Objectives
By the end of this chapter the reader will:

* be aware of the government’s classification of complementary thera-
pies;

* understand the Alexander technique and its relationship to people
suffering chronic pain;

* understand t’ai chi and chi kung and how to implement them within the
National Health Service;

* understand acupuncture and its increasing popularity within chronic
pain clinics;

* be aware of the different acupuncture practices available, and under-
stand how they are being used and integrated into the NHS.

Introduction

A UK survey in 1993 showed that 33% of the population had used some
form of complementary therapy and that more than 10% had consulted a
complementary practitioner in the previous year (Rankin-Box, 2001). In
the 10 years since, there has been a growth in the use of complementary
and alternative medicine (CAM) by the general public and CAM is becom-
ing more relevant to mainstream healthcare professionals. In 1997 the
Prince of Wales’ Foundation for Integrated Health was established to

258
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consider how orthodox medicine, complementary medicine and alterna-
tive therapies could be integrated to provide holistic, patient-centred
healthcare, especially in areas such as chronic pain and rehabilitation.

Complementary therapies and the NHS

A substantial amount of complementary medicine is provided by conven-
tional healthcare professionals within existing NHS services. A UK survey
in 1995 showed that almost 40% of GPs offer access to complementary
therapies for their NHS patients, over 70% of which were paid for by the
NHS. In 1998 a survey of hospices revealed that more than 90% offered
complementary therapies. Chronic pain clinics, oncology units and reha-
bilitation wards are currently the main providers for complementary
therapies (Rankin-Box, 2001).

Classification of therapies

In 2000, the House of Lords Select Committee on Science and Technology
classified the numerous therapies into three main groups:

1. The first main group includes professionally organized therapies. The
therapies are often described as discrete systems of healthcare in their
own right. The NHS, however, does not readily employ practitioners
from this group, apart from a small percentage of acupuncturists.
Chiropractors, osteopaths, homoeopaths and herbalists are often
referred to as a possible treatment option by chronic pain clinics but are
rarely available on the NHS. Acupuncture, however, is becoming
increasingly more popular within both the NHS and the private sector.

2. The second group of therapies incorporates therapies that have a rea-
sonable body of evidence but are not yet regulated nationally. However,
they give comfort and support to many people and are being used to
complement conventional care especially in chronic pain clinics. They
are more readily available and accepted within the NHS. They include
the Alexander technique, aromatherapy, reflexology, hypnotherapy, shi-
atsu, reiki and t’ai chi.

3. The third group of therapies has no apparent established body of
Western evidence to support claims of efficacy. These therapies are split
into two subgroups:

- therapies that include long-established and traditional systems of
healthcare such as Ayurvedic medicine and traditional Chinese
medicine;
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- therapies such as crystal therapy, iridology, radionics and kinesiology,
which lack any credible Western evidence base.

It is well established that chronic pain should be treated using a multi-
disciplinary approach and that complementary therapies play a large part
in treating and supporting this group of patients (Shealy, 2002).

Alexander technique

The Alexander technique is popularly described as helping with posture
and relaxation. Habits of misuse become ingrained into daily life and like
any habits the person perpetuates them without thinking about it. Since
misuse is something done unconsciously, the Alexander technique shows
the person how to recognize and stop what they are doing, and how con-
sciously to develop a way of supporting the body’s weight and moving that
is both natural and efficient, both relaxed and energized, like a child’s.

Frederick Matthias Alexander, an Australian actor who suffered a recur-
ring loss of voice, developed the Alexander technique around the turn of
the twentieth century. By observing himself in a mirror he concluded that
his loss of voice was due to the tense position in which he habitually held
his head. By correcting the relationship of the head, neck and spine during
activity, he solved the problem over a number of years. This marked the
beginning of the Alexander technique.

The technique’s benefits include:

* Improvement in balance and coordination, greater self-awareness, bet-
ter presence, improved vocal function and reduced tension.

* It may alleviate chronic back pain or other joint, muscle or connective
tissue problems, postural distortion, and digestive and breathing diffi-
culties.

* Though not a psychotherapy or cure for psychological complaints, the
Alexander technique can bring some psychological benefits such as
greater self-confidence, reduced anxiety and an enhanced ability to cope
with stress.

If people experience discomfort or pain they suspect that something is
‘wrong’, although they may not be able to tell what it is. It is difficult to
notice and change imbalances of tension because they are with the person
all the time, so they feel normal. People often stop feeling tensions that
become part of their everyday lives and develop poor habits. A good exam-
ple of this is that, when very stooped, tense people are asked to try to stand
upright, they feel as though they are leaning backwards and about to fall.
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Alexander called this ‘faulty sensory appreciation’ meaning that, with time,
harmful habits cause us to have a distorted feeling of what we are doing
with our bodies. Human movement is thought to be most fluent when the
head leads and the spine follows. This new experience is practised repeat-
edly to create new motor pathways, improving proprioception and upright
posture and leading to enhanced coordination and balance (Alexander,
1996).

The Alexander technique can be applied anywhere and at any time: at
home, working in the office, at school, performing on stage, and during
sports and leisure activities. Natural poise and balance soon become a way
of life. Lessons last between 40 minutes and 60 minutes and, whereas a few
lessons can make a difference, for continuing self-improvement and for
patients suffering chronic conditions and pain a minimum of 20-30
lessons is recommended. A couch, mirror and various types of chairs are
used to allow patients to practise improved posture and sitting.

Controlled trials have reported enhanced respiratory function in
healthy volunteers, greater functional reach in elderly women, and
improvements in performance and reduced anxiety in musical students fol-
lowing training in the Alexander technique (Dennis, 1995). An
uncontrolled trial of a multidisciplinary programme for 67 chronic back-
pain sufferers incorporating lessons in Alexander technique reported
improvements in pain that persisted for 6 months (Ernst, 2002).

However, learning the technique requires commitment and a great deal
of practice by the student. It is also important that the Alexander teacher
is appropriately trained. The Society of Teachers of the Alexander
Technique (STAT) was established in 1958. There are now well over 650
teaching members of the society in the UK and over 2000 worldwide. They
typically come from a background of performing arts, dance, theatre and
music or, more recently, physical or occupational therapy and massage.
Certified teachers undergo at least 3 years of training on an approved
course involving 1600 hours of training. Unfortunately, due to lack of
resources, most pain clinics are only able to recommend the Alexander
technique privately. However, as there is an increasing awareness of how
beneficial the technique can be to patients suffering chronic pain, hope-
fully the number of teachers practising within the NHS will become more
widespread.

T’ai chi ch’uan

‘T"ai chi’ is short for t’ai chi ch’uan and is the name given to the series of
movements developed from a form of Chinese martial art created by
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Chang San Feng (1247-1368). T’ai chi ch’uan is used to enhance mental
and physical health by integrating relaxation, meditation, breathing and
postural techniques, which help develop balance and harmonious move-
ments (Ernst, 2002). The full system includes individual exercises, flowing
sequences (or ‘forms’) both open handed and with various ‘weapons’, part-
ner work and meditation. Because of the emphasis on developing and
harmonizing internal structure, circulation and energy rather than muscu-
lar force, these arts can be practised by people of all ages, types and
abilities, even those who might be prevented from joining in with other
activities. They are commonly practised for stress relief, hypertension,
good health and meditation or as martial arts, or any combination of these.
Because of the many different aspects and approaches to these arts there
are many different activities one can find in a class; some teachers will
emphasize the martial aspect of t’ai chi, including various types of partner
work, whereas others will concentrate on health aspects or teaching the
basics, common to all aspects, like the long flowing forms that characterize
t’ai chi. Some teachers will offer classes where the traditional forms and
stances are adapted to specific needs (chronic pain), or integrate these into
their more traditional classes.

T’ai chi ch’uan is normally taught in classes of 5-10 or more people. The
atmosphere during practice is usually quiet, relaxed but intense. The stu-
dent should maintain a level of concentration and should not be distracted
by external influences. The group responding to advice and corrections by
the teacher performs the movements simultaneously. T’ai chi is a lifelong
endeavour and regular practice is essential to achieve beneficial effects.
Evidence from randomized controlled trials (RCTs) suggests beneficial
effects of this form as an intervention to maintain balance and strength and
to reduce the risk of falls in elderly individuals (Lai et al., 1995; Wolfe et al.,
1996; Wolfson et al., 1996; Ernst, 2002).

It is important to realize, however, that these arts, while being very gen-
tle and engaging with the individual student in a very personal way, may
also involve long periods of standing and the ability to follow sequences of
movements. Many people find that they quickly learn the methods
involved and benefit greatly from this; others, however, may find that the
initial difficulties are too great for them to overcome and so drop out.

What are the benefits of t’ai chi for people suffering chronic pain?

* T’ai chi improves balance and coordination, strengthens circulation and
respiration, and is a relaxing form of moving meditation.

* T’ai chi heals the mind, emotions, body and spirit.

* It can be practised indoors and out and can be easily incorporated into
the day’s routine.
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These arts have long been practised in China as health aids; regardless of
ability, simply engaging in these practices can help the student develop a
calm and vibrant feeling of wellbeing. By working with an awareness of
oneself an individual can start to improve posture, balance and mobility.
Reducing stress and tension can help one work positively with mental and
physical problems such as chronic pain and depression. Circulation,
breathing, concentration and awareness can also be improved. Because of
the emphasis on individual awareness of how the basic principles affect us
these benefits can be, and are, enjoyed by a wide range of people of all ages
and many different physical abilities.

What should an individual know before joining a class?

If health professionals are unsure whether a class is suitable for clients then
they should talk to the teacher beforehand if at all possible. They should
explain to the practitioner as clearly as possible what the person’s particu-
lar needs are. Things that they might want to ask are:

* Do they have classes available that are more appropriate to the
patients’/clients’ needs?

* Will they be able to offer advice about how movements might be adapt-
ed to suit the patient/client?

* Are they willing to let the patient/client have a learning partner in the
class with them should they require one?

The teacher should be more than happy to discuss these issues.

Finding a class

There are a growing number of people beginning to teach t’ai chi and many
of these are electing to do so through community education colleges or pri-
vate health centres. A teacher may be a part of a particular school or
organization, but this may not always be the case; there are many good teach-
ers working independently. The T’ai chi Forum for Health and Special Needs
is aware of many teachers who are willing to adapt the traditional exercises.

What should one look for in a t’ai chi instructor?

* A good teacher must have been practising t’ai chi for at least 5 years
before being given permission to think about teaching.

* They should have a good understanding of traditional Chinese medi-
cine, and show knowledge of energy and t’ai chi healing postures (which
posture is good for which complaint).
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* They should have a pragmatic and realistic approach to the form, encour-
aging a gentle 70% approach at all times and not promising miracle cures.

* They should be able to show their instructor certification in a recog-
nized school of t’ai chi and be a member of the T’ai Chi Union for Great
Britain or the Chinese Martial Arts Association.

* Itis doubtful that t’ai chi can cause actual harm but it can aggravate cer-
tain conditions. So the instructor should be able to display a reasonable
understanding of contraindications for such things as diabetes and

epilepsy.

The objectives of t’ai chi ch’uan for help in pain relief are:

¢ to reduce stress;

¢ mental relaxation;

* physical relaxation;

* improved physical balance;

* improved coordination;

* increased sensitivity and body awareness;
* improved breathing/lung capacity;

* increased range of motion and strength;

* improved posture;

* feeling of self-worth and personal control.

These objectives are achieved through the tai chi ch’uan form. Its slow move-
ments create an awareness of oneself and one’s surroundings. The slowness
requires good coordination and balance. As a consequence, breathing slows
and becomes deeper. The concentration required enables clients to relax
and be ‘where they are’. The straightness of the posture will help the spine
to align and strengthen. On a non-physical note, the chi or energy increases
its flow through the body, giving greater stamina and muscle tone. Internal
organs are gently massaged by the movements and energized by the chi flow.
The teacher can check a client’s:

* blood pressure;

* height;

* weight;

* body mass index;

* ability to stand on one foot for 5 seconds;

* ability to lift hands above the head;

* standing up from a chair without using the hands;
* ability to catch a tennis ball.

All of the above can be measured when a client starts t’ai chi and can then
be reviewed at 3- to 6-monthly intervals to evaluate outcomes.



Complementary therapies 265

Chi kung (qi gong)

Chi kung or qgi gong is an ancient Chinese form of energy exercises still
widely practised in modern China to prevent and heal disease and create
balance in the body, mind, emotions and spirit. In this self-healing system
prescribed therapeutic postures are practised every day. Although about
2000 different styles exist in mainland China, chi kung can be organized
into five main types: holding still postures, moving postures, breathing
exercises, meditative practices and leading the chi energy through the
body with the mind. There are many reasons for practising chi kung: as
well as improving health and reducing stress it can be practised as a form
of meditation and as an aid to self-development or spiritual development.

Chi kung practices increase or manipulate the chi in the body. Chi is
viewed, in traditional Chinese thought, as a sort of universal energy. Things
that are alive have chi. Things that are dead no longer have chi. The
Chinese believe this force moves through your body along meridians and
that the body stores chi in specific vessels (neither meridians nor chi ves-
sels correspond to any physical organ). The Chinese consider t’ai chi to be
a chi kung (qi gong) practice as well as a martial art.

Chi kung practices encompass 6000 years of Chinese history and tradi-
tion and are used for physical health and emotional stability. Whereas
some practices are medicinal and scientific in nature, others have the goal
of achieving enlightenment or immortality, or improving martial arts skills.

Many claims made by chi kung literature are of dubious value. However,
clearly something is happening in at least some of the phenomena the
Chinese attribute to chi. Acupuncture claims to heal by removing chi
blockage through the mechanism of inserting needles at specific points in
the human body. Chi kung practitioners have demonstrated, under con-
trolled conditions, the ability to regulate breathing, body temperature and
blood pressure at will. Some research demonstrates a weak correlation
between changes in electric potential at acupuncture points. The claims of
chi kung practitioners are currently under study at the National Institute
for Health in Washington and in Japan.

T’ai chi is considered an excellent chi kung practice for improving
health, emotional stability, and overall physical conditioning and martial
arts skills. Traditional Chinese medicine teaches that if the meridians are
blocked and chi cannot flow or if overall chi levels drop below some
threshold value the body becomes vulnerable to disease and deterioration.
The movements and controlled breathing in t’ai chi are believed to signifi-
cantly increase overall chi levels in the body and to move the chi around the
body in beneficial patterns (like blowing out a clogged fuel line with high
pressure air).
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For more information on the activities of the T’ai chi and Chi
Kung Forum for Health and Special Needs see their website at
www.taichiandspecialneeds.co.uk; e-mail them at forum@connectfree.
co.uk, or write to the TCCKF, Box 163, 792 Wilmslow Rd, Manchester M20
6UG.

Acupuncture

Acupuncture is a form of therapy that involves the insertion of fine needles
into selected points in the body. It is generally regarded as having origi-
nated in China some 3000 years ago, although acupuncture-like techniques
have developed independently in several other communities around the
world. Indeed, the earliest indication of the use of such techniques comes
from Europe and is revealed by the study of the Tyrolean ice man whose
recently discovered remains date back over 5000 years. In the East,
acupuncture grew up as an integral part of Chinese medicine within its
framework of Chinese philosophy and it is still practised within this trad-
itional framework today. However, there are increasing numbers of
healthcare professionals throughout the world training in what has
become known as Western medical acupuncture. This combines the prac-
tice of acupuncture with Western medical theory, techniques and
treatment (Filshie and Cummings, 1999).

How does acupuncture work?

Since the late 1970s, scientists in both the East and the West have been
investigating how acupuncture works. In the Eastern world acupuncture
works by using points situated on various meridians that run throughout
the body, which act as channels for energy, called chi. In the Western world
there now seems no doubt that some of acupuncture’s beneficial effects
are produced through stimulation of nerves at the site of needle insertion.
This results in the release of endorphins within the nervous system.
Endorphins are one group of the body’s naturally occurring chemical mes-
sengers, and are best known for their powerful pain-killing effects, but they
have other less recognized functions such as boosting the immune system.
Acupuncture has also been found to release various neurotransmitters,
including opioid peptides and serotonin (Han and Terenius, 1982;
Andersson and Lundenberg, 1995).

Several acupuncture points relate to what Western physicians call ‘trig-
ger points’, tender spots which, when pressed, produce pain elsewhere in
the body. The similarity in distribution of the meridian paths and the trig-
ger-point pain patterns suggests that it was the recognition of these
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patterns by the ancient Chinese that led to the development of meridian
theory. However, no evidence has been found to confirm the physical exis-
tence of chi or the meridians (Ernst, 2002).

Acupuncture is particularly useful for treating muscular aches and
pains. If a tender point is found when pressed or reproduces pain or other
symptoms it is very likely that acupuncture will effect a cure or give sub-
stantial benefit. If headaches are suffered, related tender points may be
found in the muscles of the neck and shoulders. If pain is running down
the arm, related tender points may be found in the muscles of the shoul-
der girdle and, if you have pain running down the leg, related tender points
may be found in the muscles of the hip girdle (Berman et al., 1999; Filshie
and Cummings, 1999).

Different approaches

Broadly speaking practitioners take either a Western medical approach or
an Eastern traditional approach to the use of acupuncture. Doctors and
other healthcare workers (specialist nurses, physiotherapists) who are
trained in orthodox medicine use acupuncture as one of a number of ther-
apies available to them and will make an orthodox diagnosis before
deciding on which therapy to use. Practitioners who use the Eastern or
traditional approach make an assessment based on the patient’s condition
and predisposing factors. Their personality is also explored in order to
build up a comprehensive diagnosis in terms of energy disturbance of the
body or a particular organ. The assessment may also include examination
of the tongue, palpation of both wrists and abdomen, and search for ten-
der sites (Ernst, 2002).

Acupuncture points

No matter which approach is used, needles will be inserted into selected
acupuncture points. The steel needles are typically about 30 mm long, very
fine (0.25 mm) and disposable. Needles are generally left in place for up to
20-30 minutes.

Some people are needle phobic, perhaps because of past experience
with injections. Acupuncture needles are much finer than those used for
injections, and the ends have a different shape; consequently, if acupunc-
ture needles are inserted quickly through the skin, the needle may be
advanced into deeper tissue, where the most frequent sensation is one of
dullness or numbness. This is traditionally thought to represent ‘energy’
accumulating around the needle and indicates that it is probably correctly
sited for optimal effect.
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Course of treatment

Initially treatments are at weekly intervals. As relief is prolonged then the
interval between treatments lengthens. Typically patients may receive 6-12
sessions. However, chronic conditions will often require more sessions and
regular maintenance visits.

Auricular acupuncture

Ear acupuncture or auricular acupuncture can be useful for painful and
non-painful conditions as an alternative to, or in addition to, body
acupuncture and may be useful in the treatment of drug and nicotine
dependence. However, present evidence suggests that acupuncture is no
better than placebo for nicotine withdrawal or weight reduction (Ernst,
1997; White et al., 1999).

Clinical evidence and conclusion

The current evidence supports the concept that acupuncture has more
than a placebo effect in some conditions (Ernst, 2002). Systematic reviews
have shown acupuncture to be more effective than placebo for treatment
of chemotherapy-induced nausea and vomiting, early postoperative nausea
and vomiting in adults, and dental pain (Vickers, 1996; Ernst and White,
1998; Lee and Done, 1999). The evidence also suggests it has an effect on
migraine but the quality of evidence is poor (Melchart et al., 1999). More
chronic pain sufferers are experiencing complementary therapies by their
own volition and anecdotal evidence from self reports highlights they have
a place in managing patients with chronic pain.
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cutaneous stimulation 210-29
cyclo-oxygenase (COX) enzymes 61, 62,
238-9

deconditioning 191-4
depression 97, 157-8, 164

and exercise 201
dextropropoxyphene *241, 242
diagnosis, biomedical 189

diamorphine (heroin) *243, 247, 248,
249, 250, 251
and clonidine 251
diclofenac 234, *237, 238, 239
dihydrocodeine 240, *241
distraction 76, 166
distress and long-term pain 156-8
distribution, of medicines in
bloodstream 231
diuretics, NSAIDs and 239
doctor-patient relationship 25-7
documentation 98-9
drug rounds 124-5
drugs
controlled administration 125-6
see also medicines; and specific drugs and
drug groups

ectopic firing 66
education
for healthcare professionals 99, 101-2
in pain-management programmes
165
effleurage (superficial stroking) 223
effusion, effect of cold therapy 217
elasticity 196
elastin 192, 193
elimination
first-pass 234
of medicines 232
enalapril 239
endurance 198, 199-200, 201
enkephalins 58
environment 17
epidural injection 136, 140-1
epinephrine, see adrenaline
ethics 114-15
European Consensus Statement 149
excretion, of medicines 232
exercise 21, 167, 186-7
aerobic fitness 200-2
attitude to 205
callisthenics 199
cool-down 197, 203
goal setting 205-6
isokinetic 199
isometric 198, 199, 200
isotonic 198, 199, 200
pacing of activity 21, 87, 167, 207
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planning 194-5

quotas 207

reconditioning 194-7

selection 203-4

specificity 206

training effect 206

see also strength; stretching; warm-up
exertion scales 202
explanation, levels of 3-18
extraversion 95-6
eyes, adverse effects of morphine 245

facet joint injection/denervation 136,
141-2
failed back syndrome 146
family dynamics 25
family influences 159-60
fear avoidance 187, 188, 189, 190-1
feelings 16
fentanyl 248
skin patches 234, 248
fibromyalgia 139
fight-flight-fright response 53
fight or flight response 168
flexibility 195
effect of cold therapy 217
effect of heat treatment 213
effect of massage 221
therapeutic effects of 195-6
see also stretching
fluoxetine 239, 254
frictions (deep massage) 223
frontal lobe 40, 41

GABA (y-aminobutyric acid) 58

gabapentin 254

gastrointestinal system, adverse effects of
morphine 245

gate-control theory 11-12, 43-4, 130
in pain-management programmes 19
spinal cord stimulation 145
suppression of pain 57-9
TENS and 225

gender 95

generalization, empirical 3

glyceryl trinitrate 234

goal setting 167, 205-6

group work 19

guided imagery 169-70

healing, effect of heat treatment 213

healthcare professionals 116-21
beliefs 188-9
characteristics of 102
education 99, 101-2
fear of patient opioid addiction 36,

118-19
influences 188-9
knowledge/assessment deficits 101, 115
myths and misconceptions about pain
116-17

role in helping patients 90
under-recognition of pain 100-2
under-treatment of pain 113, 114, 115
see also nurses

healthcare system 123-4

heat treatment, superficial 211-15, 228
analgesic effects 212
application methods 214
contraindications/precautions 214
haemodynamic effects 211-12
indications for use 212-13
metabolic effects 211
physiological effects 211-12
therapeutic effects 212-13

heroin, see diamorphine

homunculus 39, 40

hope 87-9

Hospital Anxiety and Depression (HAD)
index 106

hospital environment 114, 121-2

hyperalgesia 44, 47, 49, 59, 212

ibuprofen 236, ¥237, 238, 239
illness, pictorial representation of 89
imagery 169-70, 190
script for 180-3
imaginative inattention 23
imaginative transformation of context of
pain 23
imaginative transformation of pain 23
imipramine 255
immobilization, see deconditioning
inactivity, see deconditioning
inattention, imaginative 23
inflammation
effect of cold therapy 217
effect of heat treatment 213
Initial Pain Assessment Tool 106
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injury
pain and 41-2
time course 49, 50
insensitivity to pain, congenital 54
interdisciplinary teams 173
intervertebral discs
deconditioning 193
reconditioning 194
intrathecal drug therapy
drug administration 136, 144, 147-8
indications 148
trial-screening tests 151
intrathecal pumps 249-50
follow-up 152
patient selection 251-2
pharmaceutical issues 250-1
preparations for 250
pump safety 251
intravenous sympathectomy 136
invasive techniques 129-54
contraindications 137
summary 136
ischaemia 53, 145-6

ketamine 63

kinesiophobia 187

kneading 223

knowledge, pain knowledge deficits 101,
115

lamotrigine 254
learned helplessness 80
learning
avoidance 13
operant 13
learning theory 12-13
leg pain 132-3, 146
physiological generators of pain
perception 133
life activities, alterations to 81-3
life experience, areas of 15-18
limbic system 38, 40, 41
listening, not being listened to 83-5
lithium 239
litigation 14, 158-9
local anaesthetic agents (LAs) 137
epidural injection 140-1
locus of control 24
lumbar sympathectomy 136, 143—4

McGill Pain Questionnaire 106
malingering 159
massage 219-24
analgesic effects 220
circulatory effects 219
connective tissue effects 219-20
contraindications/precautions 222
deep 223
indications for use 220-2
physiological effects 219-20
self-massage 222-3
therapeutic effects 220-2
medicines
enteric coatings 231, 233, 236
management 167
modified-release 231, 233-4
routes of administration 233-4
see also pharmacokinetic processes; and
specific drugs and drug groups
metabolites 232
metabolization 232
Misuse of Drugs Act 1971 242
models 3, 31
biopsychosocial 8-11, 15, 18, 27, 31
cognitive-behavioural 12-18
medical 4-6
see also gate-control theory
morphine 232, 242, *243, 244
adverse effects 245
antidepressants and 254
availability 247
and clonidine 251, 255
dosing 247
preparations 247
morphine sulphate 249-50, 251
multidisciplinary teams 173
muscle relaxation
active/passive 170
script for 183-5
muscle spasm
effect of cold therapy 216
effect of heat treatment 213
effect of massage 220-1
muscles
contractions 198-9
deconditioning 192
reconditioning 194
musculoskeletal deconditioning 192
myofascial pain 138
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nabilone 256
nerve blocks 130, 133-6, 136
diagnostic blocks/interventions 134,
134,135
outcome 135-6
paravertebral 136, 143—4
peripheral 136, 139-40
spinal 140-1
stellate ganglion 136, 143
sympathetic 134, 136, 142-4

therapeutic blocks/interventions 134,

134,135
thoracic perivertebral 143
nerve lesions 65-7
neural blockade, see nerve blocks
neuroaugmentation techniques 144
neurokinin receptors 62-3
neuromas 65-6
neuromatrix theory 45, 67-8
neuromodulation, advanced 134,
144-5
contraindications 145
maintenance/ follow-up 152
patient/family education 150
patient selection/screening 148-50
phases 144-5, 148-52
postoperative care 151-2
trial-screening tests 150-1

neuronal circuits, central, reorganization

of 67-8
neurons 56
neuropathic pain 65-8
neurophysiological deconditioning 194
neuroplasticity, central 63
neurosignature 67
nicoumalone 236
NMDA receptors 63-5
nociception
normal state 47-9, 48, 49-57
sensitized state 48, 49, 59-64
suppressed state 48, 49, 57-9
nociceptive system 38-9, 47-9
responses elicited by 39
nociceptors 51, 54-6
A-fibre 55, 225
Cibre 55, 60-1, 225
polymodal 56
non-compliance 116
non-maleficence 115

non-steroidal anti-inflammatory drugs
(NSAIDs) 61-2, 236, *237, 238-9
topical 252
noradrenaline (norepinephrine) 53, 54
norepinephrine, see noradrenaline
nortriptyline 255
NSAIDs (non-steroidal anti-inflammatory
drugs) 61-2, 236, *237, 238-9
topical 252
nurse-patient relationship 122-3
nurses
fear of patient opioid addiction 101,
118-19
identifiable cause of pain 119-20
inappropriate knowledge 101
justification of choice of analgesic
117-18
perception of patient’s pain 116
questioning patient’s right to be pain
free 120-1
see also healthcare professionals

oedema
effect of cold therapy 217
effect of massage 223
operant learning 13
opioid receptors 244, 249
opioids
adverse effects 246-7
barriers to availability 116
controlled administration 125-6
dose titration 244
fear of patient addiction 36, 101,
118-19
intrathecal administration 147
myths and misconceptions about 115
safety, common misconceptions 246
strong 242-52
weak 240
withdrawal symptoms 244
opiophobia 118
opt-in schemes 160, 164, 177
Oswestry Disability Index 106
oxycodone 234, *¥243, 248, 250

pacing of activity 21, 87, 167, 207
pain

acute 45-7, 93, 94

acute v. chronic 93, 94
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appraisal 102-7

assessment, see assessment of pain

behaviours 7, 14-15

biopsychosocial explanations 7-8,
10-11, 31

causing harm? 157

characteristics 69

chronic 2, 3-4, 46, 47, 64, 93, 94,
103-4

components of 12

congenital insensitivity to 54

deep somatic 68-70

deep v. superficial 69

definitions 37-8, 93, 118

describing 37-8

dimensions of 38-41

hidden gains from 158-9

idiopathic 3, 6

individual variations in 94-8

influence of meaning on 6

injury and 41-2

insensitivity, congenital, to 54

living with 76-7

multifaceted nature of 165, 166

myofascial 138

myths and misconceptions about
116-17

nature of 37-42, 93-4

neuropathic 65-8

normal 47-9

patients’ expectation of 121-2

patients’ right to be pain free? 120-1

physiological knowledge 42-5

physiological response to 37

prior experience of 97

psychological explanations 6-7

recognition of 98-9

referred 41, 70-1

reorganized 48

searching for a source 132-3

sensation of 39, b4

sensitized 48, 49, 59-64

as a subjective experience 174

sufferers’ experiences of 75-91

superficial v. deep 69

suppressed 48, 49, 57-9

theories of 42-5

transient 45, 46, 47-9

types of 45-9, 92-3

under-recognition of 99-102
under-reporting of 100
under-treatment of 113, 114, 115
understanding of 89-90
unrelieved, reasons for 115-16
visceral 68-70
see also nociception; nociceptive
system; transmission pathways
Pain Audit Collection System (PACS) 106
Pain Coping Style Inventory 96
pain gate, see gate-control theory
pain management
effective, barriers to 113-28
multidisciplinary approach 18
pain-management clinics 130-1
pain-management programmes (PMPs)
18-25
aims 18-19
case conferences 163
cognitive errors 22-3
content 19-20, 165-7
control 24
exclusion criteria 178
family dynamics 25
group work 19
inclusion criteria 178
intradisciplinary involvement 163-4
medication management 167
participant feedback 171-2
psychologist role 164-5
self-efficacy 24-5, 167, 204
skills training 20
structure 19-20
team communication 172-3
see also coping; exercise; relaxation; stress
pain relief
from cold therapy 216
false expectations of 83—4
from heat treatment 212
from massage 220
paracetamol (acetaminophen) 236-8,
*237, 238
codeine and 240
paroxetine 239, 254
patches 234
patients
attitude 205
contributing towards unrelieved pain
115-16
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expectation of pain 121-2
misconceptions 187-8
motivation to adopt self-management
approach 204
not requesting improved standards
121-2
right to be pain free? 120-1
self-management 204
see also sufferers
pattern theory 5-6, 43
peptides 62
peripheral vascular disease (PVD) 142-3
personality types 95-6
phantom sensations 41, 67-8
pharmacodynamics 230
receptor function 233
pharmacokinetic processes 230
absorption 230-1
distribution 231
elimination 232
excretion 232
first-pass elimination 234
pharmacological management 230-57
pharmacology, definition 230
phenytoin 236, 254
physical reactions 17
physiological generators of pain
perception 133
physiology 36-74
evolution of knowledge 42-5
planned behaviour theory 205
plasticity 196
PMPs, see pain-management programmes
power 198, 199
Prince of Wales’ Foundation for
Integrated Health 258-9
professionals, see healthcare
professionals; nurses
prognosis 189-90
proprioception 194
proprioceptive neuromuscular
facilitation (PNF) 196
psychological assessment 160-1
aim 160
case conferences 163
onward referral 162-3
opt-in scheme 160, 164, 177
outcome 161-3
preparation for 160-1

purpose 160
semi-structured interview format
160
psychological perspectives 155-85
conditions needing specialist services
171
explanations of pain 6-7
personality types 95-6
see also psychological assessment
psychologists, role in pain management
programmes 164-5
psychosocial issues 133
punishment, learning through 13

qi gong (chi kung) 265-6
quinolones 239

reactivation 186-209
receptor blockers 233
reconditioning 194-7
referred pain 41, 70-1
reflexes

autonomic 52-4

motor 52

nociceptive 50, 57

somatic 50-2

sympathetic 39, 52-4

withdrawal 39, 50-2
reinforcement, learning through 13
relationships

doctor-patient 25-7

nurse-patient 122-3
relaxation 20-1

effect of heat treatment 213

effect of massage 221

environment 170-1

methods 169-71

scripts for 179-85

training 168-9
relaxation response 168
respiratory system

adverse effects of morphine 245

deconditioning 193

see also breathing
responsibility, individual’s perception of

11
rest 190
ritualistic practice 124-5
rofecoxib *237, 238, 239
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sciatica 141
selective serotonin reuptake inhibitors
(SSRIs) 239, 254-5
self, loss of 79-83
self-efficacy 24-5, 167, 204
self-esteem 81
massage and 222
self-management 204
self-massage 222-3
self-reflection 166
self-treatment 210-29
sensations 39
phantom 41, 67-8
sensitization 48, 49, 59-64
central 59, 60, 62-4, 66
peripheral 59, 60, 60-2
skills training 20
skin, adverse effects of morphine
245
sleep hygiene 167
somatization 23
somatosensory cortex 39-40
specificity, exercise programmes 206
specificity theory 5-6, 42-3
spinal cord stimulation (SCS) 136, 144,
145-7
follow-up 152
indications 146-7
screening trial 151
spinal nerve blocks 140-1
stellate ganglion block 136, 143
strength 198-200
exercise techniques 200
resistance 199
therapeutic effects of 198
types of 199-200
stress 22
stress inoculation training 22
stretching
ballistic 196
breathing and 197
developmental 197
static 196
techniques 196-7
types of 196
warmth and 197
see also flexibility
stroking, superficial 223
substance misuse 162-3

sufferers
experiences of pain 75-91
under-recognition of pain 99-100
under-reporting of pain 100
see also patients

suppression of pain 48, 49, 57-9
spinal modulation 58
supraspinal modulation 58

surgery, see invasive techniques

sympathectomy, see intravenous
sympathectomy; lumbar
sympathectomy

T cells 12
t’ai chi ch’uan (t’ai chi) 261-4, 266
benefits 262
joining a class 263-4
objectives 264
TENS, see transcutaneous electrical nerve
stimulation
tetrahydrocannabinol (THC) 256
theory formation 3
thinking 16, 17
cognitive errors in 22-3
patterns 15
thoracic perivertebral block 143
tissue damage, effect of cold therapy 217
tramadol *241, 242
transcutaneous electrical nerve stimula-
tion (TENS) 224-7, 228
in acute pain 225, 226
application 225-6
in chronic pain 225, 226
contraindications/precautions 227
endogenous opioid activity 225
high-frequency 224, 225
indications for treatment 225, 226
low frequency 224-5
pain suppression 58-9
therapeutic effects 225
treatment time 226
transduction 51
transmission pathways
central 56-7
pain inhibitory 58, 59
peripheral 54-6
treatment
achieving success in 173-4
categories 131
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continuum 131, 132
provision of individual therapy 161-2
self-treatment 210-29
under-treatment of pain 113, 114, 115
trigger-point injection 136, 138-9
trigger-point release 223
trigger points 266-7

valproate 236
verbalization 96

Wang-Baker scale 106

warfarin 236, 238, 239

warm-up 197, 200, 202-3
physiological changes during 202-3
therapeutic effects of 203

wind-up 62
Wolff’s law 194
work
importance of 158
loss of 159
World Health Organization (WHO)
analgesic ladder 235
mild pain 235, 235-9
moderate pain 235, 240-2
severe pain 235, 242-52

Zacin 253
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