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This chapter describes a biopsychosocial model of pain and the way in which it can provide a basis
for the assessment of pain and the use of non-pharmacological pain management strategies. Various
non-pharmacological interventions for musculoskeletal pain are described and evaluated. These
include physical, psychological and social/environmental interventions. Given the often complex
nature of patients presenting with persisting pain, it is not surprising that single-modality treatments
are rarely sufficient on their own, and combinations of interventions offer advantages, on theoret-
ical grounds at least. However, a number of challenges facing clinicians and researchers in applying
these methods, especially when done alongside invasive and/or pharmacological interventions,
remains to be fully addressed. These challenges have implications for the roles of clinicians from
all disciplines, as well as for their patients and the community at large.
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A BIOPSYCHOSOCIAL PERSPECTIVE OF PAIN

Engel1 described a conceptualization of illness in which symptoms were considered to
be the result of a dynamic interaction between psychological, social and pathophysio-
logical variables. This account of illness was the basis of what has become known as
a biopsychosocial model. The model, or versions of it, have been applied to describing
pain phenomena, and reviews of empirical support for this model in relation to pain
can be found in Turk and Flor2, Turk and Okifuji3, and Flor and Hermann.4

The version of the biopsychosocial model applied to pain by Fordyce5 and Loeser6,
and later elaborated by others4,7, incorporates the notions that at the physiological
level (i.e. nociception and neuropathy) changes are initiated by trauma or pathology;
psychological variables are reflected in the attention and appraisal of internal
* Tel.: þ61 2 9926 7318; Fax: þ61 2 9926 6548.

E-mail address: miken@med.usyd.edu.au

1521-6942/$ - see front matter ª 2008 Elsevier Ltd. All rights reserved.

mailto:miken@med.usyd.edu.au
http://www.sciencedirect.com


452 M. K. Nicholas
sensations; and these appraisals and behavioural responses are in turn influenced by
social or environmental variables. At the same time, the model also posits that psycho-
logical and social variables can influence physiological responses, such as hormone
production, activity in the autonomic nervous system, and physical deconditioning.2

For example, behavioural responses such as avoidance of activity due to variables like
pain, fear of pain, or expectation of further injury can result in generalized disability.8,9

Evidence for the psychological modulation of pain experience and its impact on the
individual is now well established. Key constructs that have been found to be partic-
ularly important in this regard are catastrophizing (or excessively negative appraisals
of pain and other noxious events such as injury)10, fear-avoidance beliefs and behav-
iours11, and self-efficacy beliefs (the degree of confidence in one’s ability to function
or achieve goals despite pain).12 Recent research on the role of acceptance of persist-
ing pain has also suggested that this can play an important part in a person’s adaptation
to their pain.13 The ways in which people try to cope with their pain have also been
found to make an important contribution to their degree of adjustment. In particular,
coping styles (or strategies) deemed to be passive (eg. resting, relying excessively on
medication or other agents and/or other people) have repeatedly been found to be
associated with poorer adjustment relative to the use of more active strategies (where
the person tries to keep as self-reliant and active as possible using self-management
strategies such as activity-pacing, goal-setting, and exercises).14,15

The role of social/environmental variables in influencing pain experience and impact
has also been substantiated in a number of studies. At the individual level there is
evidence that classical and operant conditioning processes can lead to pain behaviours
and experiences being learned through interactions with the environment. In the
case of operant conditioning, pain behaviours (such as pain ratings) and associated
physiological changes (GSR) have been found to be controlled by environmental rein-
forcement independently of level of noxious input.16–18 Flor and colleagues4,19 have
also demonstrated the role of classical (or Pavlovian) conditioning in many chronic
pain phenomena. Evidence for the impact of broader environmental contingencies
on outcomes to treatment can be seen in the recent meta-analysis of outcomes of sur-
gical treatment by Harris et al.20 This study reviewed the outcomes from over 20,000
patients treated in a range of countries and concluded that, irrespective of type of sur-
gery or site, the presence of a compensation claim was consistently associated with
significantly worse outcomes. In other words, this large study suggested that out-
comes for something as precise as surgery did not totally depend upon physical
parameters. Rather, something about the context under which the treatment was
undertaken seemed to influence the results achieved. Scuderi et al 21 reported a similar
differential effect on outcomes following injuries in motor vehicle accidents according
to the type of insurance cover held by those injured.

The availability or presence of social support, particularly from spouses and signif-
icant others, can play a significant role in the experience of chronic pain. At least two
major influences have been associated with social support. On the one hand, perceived
social support has been found to act as a ‘buffer’ against depression, especially in
patients who are less active or more disabled.22 On the other hand, types of social
support that have been labelled ‘solicitousness’ are often associated with lower levels
of control and poorer functioning.23,24 While social support may help to promote
a sense of independence and confidence to manage pain, solicitous behaviours are
associated with over-protectiveness from the partner. Solicitous responses include
expressing sympathy, taking over chores or duties, encouraging rest or inactivity,
and discouraging healthy behaviours.24
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In a critical review of the literature examining spouse/patient interactions in chronic
pain, Newton-John23 concluded that the context of spouse/partner support, rather
than the specific response alone, needed to be taken into account when evaluating
these interactions, and that these interactions could change from one situation to
another. What seems to be important is the level of marital satisfaction reported by
patient and spouse.22,25 Punishing spouse responses to pain behaviours in the context
of a good marriage can have a motivating effect for the patient, whereas recent
research suggests that patient acceptance of chronic pain is negatively affected by
a greater degree of both solicitous and punishing spouse responses.13

In the occupational context, the perceived nature of work (e.g. heavy or monoto-
nous) and the responses of work colleagues and supervisors or employers (e.g. hostile
versus accommodating) also seem to influence the persistence of injury-related
disability and return to work following injury.26

In sum, a biopsychosocial perspective of pain can provide a useful framework for
making sense of the observed variable relationship between pain severity, physical pa-
thology findings, and disability/pain behaviours (Figure 1). It has been found that many
people with chronic pain seem to manage quite well, with many continuing to work,
not becoming distressed or disabled, using few drugs, and seeking medical attention
rarely.27,28 On the other hand, many people with chronic pain do become distressed
and disabled and seek medical care at levels disproportionate to their numbers.27–30 It
is this latter group that typically presents a challenge to those offering help. By consid-
ering these different groups within the framework of the biopsychosocial model we
can see how the impact of different factors might lead to different outcomes even
though other aspects of different individuals (e.g. their diagnosis) might be the
same. Thus, two individuals could both have the diagnosis of failed back surgery
syndrome/lumbar spinal or radicular pain after failed spinal surgery, but be quite different
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in their levels of disability, distress, pain, and use of health services. By thinking about
these cases in terms of the biopsychosocial model we might be to identify possible
explanations for these differences and then what to do about them.

IMPLICATIONS OF A BIOPSYCHOSOCIAL PERSPECTIVE
FOR ASSESSMENT AND INTERVENTIONS

Before implementing any intervention (pharmacological or non-pharmacological), clini-
cians must consider what they are trying to treat and what might be causing it. This means
that assessment of the presenting problem and its contributing factors is just as impor-
tant with non-pharmacological approaches as it is with pharmacological ones.

An assessment based on a biopsychosocial perspective would be expected to
include each of the three main domains: (1) the biological/physical findings; (2) the psy-
chological findings; and (3) the social/environmental findings. An examination of the
types of measures that might be used in these investigations is beyond the focus of
this chapter, but it would be expected to include a physical examination (with or with-
out relevant imaging), a semi-structured interview with the patient, and possibly the
use of some self-report questionnaires. Guidance on these can be found in Williams.31

However, completing the assessment of the relevant domains is only part of the task;
the information gathered needs to be synthesized and incorporated into a working hy-
pothesis in order for a treatment plan to be devised. This may be done by an individual
clinician or a team of clinicians from different disciplines, as is commonly found in mul-
tidisciplinary pain clinics.32

For example: if it seems that anxiety is complicating the pain experience, it is important
to first clarify what is causing the anxiety before simply treating it. If the anxiety is based on
inaccurate beliefs or expectations about the pain, part of the intervention might include
educating the patient on a more accurate picture of their pain.33 This might be sufficiently
reassuring for no further intervention to be required. If the anxiety persists, exploring
ways that the patient might deal with their fears more effectively might be examined.9

The key point here is that from a biopsychosocial perspective, treatment (pain man-
agement) should not be directed against ‘pain’ alone. In the presence of contributions
from psychological and environmental factors, attempts to deal with nociception in
isolation are likely to be ineffective (see Nicholas et al34 for a review of this in relation
to opioid use). Instead, a pain management plan should consist of specific interventions
aimed at appropriate targets. Thus, if electrotherapy (e.g. transcutaneous electrical
nerve stimulation, TENS) is planned, it might be expected to alter pain sensations
but not mood or activities. The latter might be addressed by specific psychological
and exercise interventions. If social/environmental factors are contributing to the pre-
senting problem, then they might require additional interventions, such as a meeting
between the patient, clinician(s) and family or employer (or employer’s
representative).

NON-PHARMACOLOGICAL PAIN MANAGEMENT METHODS

The main non-pharmacological pain management approaches can be divided into:

� physical techniques (e.g. manipulation, hyperstimulation analgesia);
� psychological techniques (e.g. advice, cognitive behavioural therapy, hypnosis, relax-

ation/meditation); and
� social/environmental interventions (e.g. community support groups, work changes).
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Physical techniques

These include manual therapies, electrical stimulation, and exercise methods, but as
with all treatments the treatment provider would normally be expected to provide
the patient with a rationale for the use of a particular treatment, its aims and appro-
priate expectations. The approaches used may depend upon the chronicity of the pain.
Typically, pain relating to musculoskeletal injuries is divided into three phases: acute
(from onset to 4 weeks); subacute (4–12 weeks) and chronic (beyond 12 weeks).35

In general, the physical techniques are aimed at relieving pain severity, usually in the
belief that once that is achieved then the patient will be able to resume normal activities
or active rehabilitation. While this can be true in acute pain states, such as post-surgery,
it seems less achievable in cases of chronic or persisting pain. For example, after a trial of
morphine for chronic (non-cancer) pain patients Moulin et al36 concluded that the mor-
phine doses used might be of some analgesic benefit, but there was no benefit in terms of
psychological or functional gains. Similarly, Sator-Katzenschlager et al37 found that even
substantial reductions in pain achieved via a range of interventions did not ensure equiv-
alent gains in other domains in a large sample of chronic pain patients. In this context it
should be recognized that community surveys have repeatedly concluded that large pro-
portions of people experiencing persisting pain remain quite functional under their own
management, especially when they utilize active coping strategies rather than passive ap-
proaches.14,28,38 Interestingly, these epidemiological surveys have also found that fre-
quent use of health services in this population is associated with poorer functional
outcomes. Accordingly, it would seem wise for practitioners from all disciplines to
bear these points in mind; specifically, knowing when to stop ongoing treatments might
be just as important as knowing which treatments to use.39

Exercise and activities

In the early management of acute musculoskeletal pain, recent guidelines recommend
management plans that are intended to facilitate progress through periods of acute
pain and the early resumption of normal activities.40,41 To these ends, such guidelines
typically include recommendations that the attending clinician provide information
(explaining the pain), assurance (that recovery is expected and there is no major
problem), advice/encouragement to gradually resume normal daily activities, and
some form of pain-relieving intervention – usually agents such as paracetamol or
non-steroidal anti-inflammatory drugs (NSAIDs).

After the acute phase, a graded reactivation programme, possibly using exercises, is
often recommended to restore full joint movement and strength to the supporting
muscles. However, for acute low back pain benefit of exercises is not supported by
current evidence, and patients are generally encouraged to resume normal activities
directly, but in a graded manner.42

Encouragement to resume normal daily activities as soon as possible after the onset
of acute pain can limit the development of chronic disability due to pain, and this does
not require complete pain relief first.43 Not only does waiting for complete pain relief
before resuming normal activities appear to be unnecessary, it may promote fear-
avoidance responses, leading to greater disability.9

A recent study evaluating the effect of exercises versus advice to resume normal
activities, alone and in combination, for patients reporting subacute low back pain
indicated that the combination was better than either alone for pain reduction and
functional restoration.44
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As pain persists and becomes more chronic, physiotherapy that incorporates
strengthening and flexibility exercises can reduce pain in some conditions (e.g. osteo-
arthritis, longstanding spinal pain).42,45 However, patient adherence to exercise pro-
grammes may be poor, and restoration of functional activity often requires more
than exercise prescription. Schonstein et al46, for example, found that those exercise
programmes that incorporated cognitive-behavioural principles (e.g. setting specific
goals and systematic reinforcement of progress) had better functional outcomes
than exercises alone.

Manual therapies

Manual therapies include manipulation, mobilization and massage. In general, it seems
from current evidence that while these modalities can have some short-term effects
on pain, these effects do not persist, and there is widespread concern that repeated
use may lead to dependency on the therapist for little functional gain. Ongoing use
of these modalities for pain management is not supported by current evidence.47

Recent reviews of randomized controlled trials (RCTs) of these modalities also com-
ment that the effects on acute and chronic pain are not only short-term but often
show no difference between the different manual therapies and other approaches,
such as advice from the patient’s doctor to remain active despite pain, analgesics or
exercises.47–50

There is a general consensus that if these modalities are used for people with mus-
culoskeletal pain that is persisting, then there is a growing consensus that they should
not be used alone, as the effects are likely to be brief. The same applies to other forms
of pain management whose effects tend to be brief.

Hyperstimulation analgesia

Methods of hyperstimulation analgesia include acupuncture, TENS, implanted spinal
cord stimulators (SCS), ice massage, and needling. It is thought that the physiological
mechanism for hyperstimulation analgesia is through activation of the brainstem de-
scending inhibitory control system, which exerts an inhibitory effect on transmission
of nociceptive information through the dorsal horn.51

Relative to other forms of hyperstimulation, the use of SCS is limited to certain
conditions (e.g. failed back surgery syndrome), and its expense also reduces its avail-
ability, but many of the conclusions relating to the importance of patient selection and
the combining of interventions apply as much to these treatments as to the other mo-
dalities in this section. A recent systematic review of available evidence concluded that
for chronic low back pain the use of acupuncture, TENS, heat/cold, traction, laser, ul-
trasound, short wave, interferential, massage, corsets could not be recommended47,
but the same review did suggest that percutaneous electrical nerve stimulation
(PENS) and neuroreflexotherapy may be considered, although the evidence is lim-
ited.47,51 Nevertheless, these modalities remain in common use for a range of muscu-
loskeletal pain conditions, both acute and chronic.

TENS is believed to stimulate large myelinated primary afferent fibres (A-fibres) ac-
tivating inhibitory circuits in the dorsal horn, thus diminishing nociceptive transmission
of C-fibre inputs. TENS is a non-invasive, non-addictive technique that is used with
both acute and chronic localized pain of both nociceptive and neuropathic types. It
is used for peripheral nerve disorders, phantom pain, spinal-cord and spinal-root
lesions, low back pain, and muscle and joint pains. However, the evidence for
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effectiveness of TENS in patients with chronic low back pain or neck pain is limited and
inconsistent.52,53 Current guidelines recommend that TENS not be used as a sole
treatment.47

A proportion of patients with chronic musculoskeletal pain may also benefit from
acupuncture, with reduction of pain severity for short periods at least. However,
evidence for its effectiveness in different types or sites of musculoskeletal pain (acute,
chronic, neck, shoulder, knee, low back) is conflicting, even when compared to
placebo, sham acupuncture and other treatments.47,49,54–58 Again, most reviews rec-
ommend that acupuncture not be used as the sole treatment or for extended
periods.47,58 Interestingly, there is less evidence for its use in acute pain, and in
cancer-related pain acupuncture appears to be generally less effective than in chronic
musculoskeletal pain.58,59

In relation to hot/cold treatments, there is currently no evidence for its effective-
ness with chronic low back pain, but there is moderate evidence for it effectiveness
with acute/subacute low back pain, especially if combined with exercise.60
Psychological techniques

While the care of all patients with pain requires the use of psychological tech-
niques (e.g. active listening, providing advice, assurance, and encouragement),
some patients need additional psychological intervention. Most health-care pro-
viders can (and should) learn to use basic psychological techniques. Some patients,
however, require more highly trained providers, such as psychiatrists and clinical
psychologists.

Psychological treatments can be used as an adjuvant in the management of pain, and
sometimes they can be the primary intervention. Care should be taken to emphasize
to patients that the use of a psychological technique does not mean that their pain is
not real or that the pain is not being taken seriously. This is particularly important for
patients with chronic pain. In general, psychological interventions are used to assist
a patient to regain or maintain their independence and quality of life despite their per-
sisting pain. Some psychological techniques can help the patient to develop a sense of
control over their pain experience and to reduce distress and disability.

Before starting a psychological intervention, the treatment provider should estab-
lish a degree of rapport or acceptance with the patient, and provide some explanation
as to the purpose of the intervention and the reasonable expectations the patient
should hold for their outcome. These aspects help gain both the informed consent
of the patient for the treatment, and their active cooperation.

As with all interventions, determining which patients might benefit from psycholog-
ical interventions should be based on assessment. Multidisciplinary pain clinics typically
include a psychological assessment as part of their standard work-up of all patients;
however, medical practitioners without those resources can also conduct a basic psy-
chological assessment of pain (see Table 1).

If it appears that the impact of pain on the patient is influenced by their beliefs/
worries, their responses, mood state, or interactions with those around them, then
psychological interventions should be considered. These should be directed according
to the assessment findings. In some cases referral for more comprehensive, specialist
assessment (e.g. at a multidisciplinary pain clinic) may be warranted, but local re-
sources (e.g. clinical psychologists, psychiatrists) should also be considered.



Table 1. Topics that may be included in a basic psychological assessment of a patient in pain.

� A history of the person’s pain, the treatments received (and results), and their demographic details

(e.g. age, gender, family, culture/language, work status, compensation status)

� Their expectations/goals for this presentation

� The pattern of pain (including when it gets worse/better, especially in relation to the patient’s activities:

e.g. overdoing, resting, taking medication)

� The person’s understanding of their pain (their concerns/worries/beliefs about their pain)

� Their responses to pain (e.g. what they do when their pain increases, and do they avoid activities that

might increase pain?)

� Current mood state (e.g. fear/anxiety, depression, acceptance)

� Consequences of pain to patient (e.g. roles/activities at home, work, socially, and financial security,

expectations for the future)

� Responses of significant others to pain (family, workplace, other health-care providers); are they overly

solicitous, hostile, helpful/supportive?
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Cognitive behavioural therapies

Cognitive behaviour therapies (CBTs) include a range of interventions that vary in
detail according to the assessed nature of a presenting problem and the available
evidence for efficacy, but all involve the systematic application of psychological princi-
ples to assisting patients to change unhelpful thought patterns (cognitions), emotions,
and behaviours. Patients can often be treated effectively with CBT methods on a one-
on-one basis. If more than one provider is involved, it is important that all support the
approach, as any inconsistency can undermine the effectiveness of the intervention
(especially if the other providers promote a ‘pain relief first’ approach while the
CBT provider is encouraging a ‘do it despite pain’ approach). Most chronic patients
will require 5–20 sessions. More disabled and/or distressed patients are likely to
need more sessions, and a group-based, comprehensive, multidisciplinary programme
is likely to be more effective.61,62

With cognitive behavioural therapies the health-care provider works in a collabora-
tive rather than a directive manner with the patient.63 This requires initial clarification of
their respective roles and expectations, and agreement on feasible goals to work
towards. The health-care provider should act like a trainer. There should be a clear ex-
pectation that the patient takes an active role in implementing the treatment plan, and in
generating ideas and possible solutions, rather than passively waiting for the health-care
provider to come up with all the answers. The health-care provider should display
a calm and reassuring manner, and encourage the patient to persevere with the manage-
ment plan and to work towards their goals. Typical features of a CBT approach are:

� defining specific and concrete goals for functional activities and moods (e.g. drive car
on freeway for 1 hour)
� specification of steps towards achieving the desired goals (e.g. drive on freeway for

10 minutes then exit; when this is achieved reliably for 3 days, increase to 15 min-
utes on freeway)
� consistent reinforcement of efforts towards goal achievement (e.g. praise by all

providers)
� active involvement of the patient in:

(a) selecting their goals;
(b) monitoring their progress;
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(c) employing necessary skills;
(d) identifying and modifying unhelpful patterns of thought and behaviour.

CBT methods can be used to change the ways in which pain sufferers perceive and
react to their pain and other stressors; it can also help them engage in activities and
exercises. There is strong evidence for the effectiveness of cognitive behavioural tech-
niques in a range of chronic pain conditions, regardless of diagnosis and pain
site.47,61,64–67

A typical sequence for a CBT intervention is to start with a reformulation or rec-
onceptualization of the pain experiences of the patient. This is intended to help them
make sense of what they’ve experienced and what might need to change in order to
alter these experiences and their impact on the patient. This often entails education
about the likely basis of the pain, and about differences between acute and chronic
pain. Specific goals for the intervention are then negotiated with the patient, as they
must want to achieve the goals if they are going to put effort into them. These goals
must be defined in terms of activity (such as walking to the shops and back), driving for
an hour, etc. The goal of CBT is not pain relief but rather doing things despite pain, and
the focus of treatment should be for the patient to be less troubled by pain. The pa-
tient may also need to be taught some specific skills to help them achieve their goals.
These skills might include relaxation (or ways of reducing emotional arousal or ten-
sion) and other self-management strategies (e.g. activity-pacing, problem-solving, and
thought challenging).

Unhelpful responses to pain include a tendency to engage in catastrophic thoughts
(e.g. ‘this pain is killing me’)10 and a tendency to overdo activities on ‘good days’ (when
the pain is not so bad)68, which often leads to aggravation of pain. By recognizing cat-
astrophic thoughts and finding a way to defuse them, and moderating activity levels by
taking regular breaks and alternating activities, patients can learn to reduce their sense
of helplessness and to maintain most normal daily activities with minimal reliance on
analgesics despite continued pain. Specific skills in problem-solving can also be taught
to those who repeatedly feel defeated by their pain and keep waiting for their doctor
to solve the problem for them. Typical problem-solving steps include identifying the
problem, developing a number of possible options for dealing with it, selecting and try-
ing one option, reviewing the outcome of that option and, if unsuccessful, considering
the next option or reviewing the original identification of the problem, and repeating
the other steps. Van den Hout et al69 have found training in problem-solving to be
a useful addition to a standard rehabilitation programme.

The patient must implement the coping (or self-management) strategies and goal-
directed tasks at home between treatment sessions. During the session, the patient
should report on their progress towards their goals, their implementation of agreed
exercises and activity plans, and their use of specific skills. It may be helpful if they
keep a diary.

Education/information provision

A patient’s ability to cope with pain may be enhanced if they understand why they are
suffering and what to expect in the future. Education is more than merely provision of
information, and is best delivered in an interactive way where the patient has a chance
to ask questions and the health-care provider can check the patient’s understanding of
the information by asking questions of the patient. An informed patient is equipped to
implement a self-management approach to pain.
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Research on the utility of education for musculoskeletal pain has been hampered by
problems with definition. For example, the term ‘back schools’ can include a few hours
of information provision on a one-to-one basis70, but also multi-sessions with exer-
cises, coping strategies, and home rehabilitation advice. A systematic review by
Heymans et al71 concluded that there was moderate evidence to suggest that back
schools, in an occupational setting, can reduce pain and improve function and re-
turn-to-work status, in the short- and intermediate-term, compared with exercises,
manipulation, myofascial therapy, advice, placebo, or waiting-list controls, for patients
with chronic and recurrent lower back pain. However, it needs to be recognized that
the more effective ‘back schools’ in this review had many activity components, not just
education/advice. These included cognitive behavioural interventions, exercises, and
advice. In many respects these interventions resembled multidisciplinary pain manage-
ment programmes (see above). Airaksinen et al47 concluded that in low-disability cases
one session of education may be useful, but high-disability cases need more extensive
approaches. The use of a treatment manual is common in CBT programmes, and these
typically contain educational information as well as guidance on the techniques being
applied.72,73

Relaxation techniques

A variety of techniques can help to decrease anxiety and muscle tension; these can in-
clude imagery, distraction, meditation, controlled breathing, and progressive muscle
relaxation. Not surprisingly, these methods share many common features:

� frequent practice of the techniques;
� encouragement to avoid effort as part of relaxing (e.g. not forcing oneself to relax);
� encouragement to narrow attention onto something and to limit distracting

thoughts or images (the attentional focus may be onto a sound, or part of the
body, or an image);
� encouragement to release tension (e.g. through breathing out, or by releasing

tensed muscles); and
� implementation at times of stress.

Pain patients often find meditation and breathing techniques more helpful than pro-
gressive muscle relaxation techniques that include muscle tensing, as this can aggravate
some painful conditions. Relaxation techniques are closely related to, and often indis-
tinguishable from, forms of meditation and self-hypnosis.

Relaxation methods require frequent practice, and the patient should apply them
whenever they feel more stressed than usual, or in more pain.74 This might be several
times a day. Patients who are not helped by relaxation approaches may benefit from
biofeedback (see below). In chronic pain, relaxation methods are rarely recommended
for use in isolation. Seers and Carroll75, for example, found insufficient evidence for its
use (in isolation) with either acute or chronic low back pain. A critical review by
Kerr76 noted that it has had more support as one element of a more comprehensive
cognitive behavioural treatment plan.

Biofeedback

Biofeedback can be used as an aid to relaxation or as a means of helping to control
certain physiological functions, such as muscle activity. The term ‘biofeedback’ refers
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to the presentation of information about a biological function to the patient. An exam-
ple of biofeedback is the transduction and display of electrical activity from scalp mus-
cle fibres to help a patient who is learning how to relax scalp and face muscles for the
relief of chronic tension-type headaches. Most authorities recommend that before bio-
feedback is used, the patient should learn to use a relaxation technique, as this may be
sufficient (and it will be less expensive).77 Biofeedback should rarely be used alone; it
should be part of a cognitive behavioural treatment ‘package’, where various cognitive,
behavioural and situational factors are also addressed (see Andrasik77 and Andrasik
and Flor78 for useful reviews).

There is some evidence supporting the use of biofeedback with relaxation and phys-
iotherapy in primary headaches, migraine headaches (especially when used with other
modalities), tension-type headaches, temporomandibular joint dysfunction (TMD),
and chronic pain generally.79,80 There is almost no support for its use with acute pain.

Attentional techniques

These include instructions for the patient to alter their attentional focus in relation to
pain. A range of strategies has been reported, from those involving distraction from
the pain though attention to imaginal scenes/sensations to attention to external stimuli
such as music, scenes or smells. Some techniques also involve attending to the pain,
but in ways intended to modify or reinterpret the experience as something less threat-
ening. One example of this is mindfulness meditation (see below). Attempting to alter
the patient’s emotional state, from stress or fear to comfort or peace, is also a com-
mon feature of many of these techniques. Commonly, these techniques are used in
conjunction with relaxation methods, and at times these may be inseparable.

Elliott and Eccleston81 describe in some detail how attentional strategies might be
used in the management of chronic pain. This incorporates a lot more than what might
be termed ‘simple distraction’ and shares many of the features of cognitive behavioural
treatments as well as mindfulness meditation. Elliott and Eccleston emphasize that
their ‘attention regulation’ approach fits best within a CBT programme context. In
their case they describe the technique of attention regulation as including acceptance
of the presence of pain but reconceptualizing it as not a reliable signal of injury or dam-
age, the development of non-reactive observation of the pain, a shift in focus of atten-
tion to what can be done despite the pain, deliberate avoidance of attempts to not
think about pain (which are usually unhelpful), and the generalization of these skills to-
wards lifestyle changes and ongoing management. For further information and reviews
see Elliott and Eccleston81, Keefe et al15, and Syrjala and Abrams.82

Meditation

Various meditation techniques have been reported, and most share many of the qual-
ities of different relaxation techniques. However, meditation techniques are often de-
scribed as intentional self-regulation of attention and a systematic mental focus on
particular aspects of inner or outer experiences. While many meditation methods
have been derived from religious or spiritual backgrounds (e.g. Buddhism), in most
current clinical uses they share only loose connections with their origins. The most
common types of meditation used in pain management are known as transcendental
meditation and mindfulness meditation. Mindfulness-based approaches in pain manage-
ment have been largely attributed to the work of Kabat-Zinn83,84 in the US in the
1980s.
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Kabat-Zinn83 outlined his approach in the context of what he called a ‘mindfulness-
based stress reduction’ programme. The programme focuses upon the progressive
acquisition of ‘mindful’ awareness or ‘mindfulness’. He characterized ‘mindfulness’ as
dispassionate, non-evaluative and sustained moment-to-moment awareness of percep-
tible mental states and processes. He proposed that this process includes sustained,
immediate awareness of physical sensations, perceptions, affective states, thoughts,
and imagery. He emphasized that mindfulness is ‘non-deliberative’ in that it involves
sustained paying attention to ongoing mental content without thinking about, compar-
ing, or in other ways evaluating the ongoing mental phenomena that arise during
periods of practice. In the context of pain, this would mean encouraging the patient
to focus their attention on their painful sensations without trying to block them or
evaluate them (e.g. to consider how bad or terrible they might feel).

Mindfulness has also been described as a form of naturalistic observation, or par-
ticipant-observation.85 In this case the objects of observation are the perceptible men-
tal phenomena (e.g. pain, thought, emotions) that normally arise during waking
consciousness. Most recently, McCracken86 published a book titled Contextual Cogni-
tive-Behavioral Therapy for Chronic Pain that describes the use of mindfulness-based
methods as part of a broad cognitive behavioural pain management approach. In this
case, rather than attempting to directly challenge unhelpful thoughts or perceptions,
the patient is encouraged to employ a mindfulness strategy as outlined above. To
date, there is no evidence that this version of CBT is more effective than other
versions of CBT pain management, but some findings have indicated that it is similarly
effective87, as might be expected when it has many features in common. Rather than
trying to determine whether one version of CBT is more effective than another, it is
likely to be more productive if we can identify which version is suitable for which
patient.88,89

Hypnosis

Spiegel90 described hypnosis as a ‘normal state of highly focused attention, with a rel-
ative diminution in peripheral awareness’. Hypnosis often shares many features of
relaxation and imagery, and has a long history of use in acute pain conditions. The vari-
able or unstandardized nature of hypnotic procedures has made it difficult to compare
studies or draw general conclusions, although some more standardized (by manual)
procedures are now available.77,82,90–93

There is moderate evidence that hypnosis can be useful in acute pain, such as pain
related to invasive medical procedures, burn wound care, and labour. The evidence for
its use with chronic pain is weaker, and it may not offer any advantages over different
forms of relaxation training.94 It does not appear enough on its own to achieve func-
tional gains in chronic pain patients.67

Careful patient evaluation and selection, including an assessment of hypnotizability
or responsiveness to hypnosis, are thought to be essential considerations. For the
most effective pain reduction, it is recommended that hypnosis be considered as
part of an overall cognitive behavioural treatment programme.

Contraindications to hypnosis include severe mood disturbance, the presence of
a psychotic illness or thought disorder, or a diagnosis of personality disorder. Prior
to using hypnosis for pain management, it is important to identify other factors that
may interfere with response to treatment, including phobias and medical conditions
not related to the pain complaint. In such situations the hypnotic technique has to
be modified.
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In using hypnosis for pain management, it is usually recommended that the sugges-
tions made are appropriate. In particular, that no suggestion of a complete elimination
or suppression of pain is promoted, as patients may need to be aware of changes in
sensation in case there is some new underlying problem emerging that they need to
respond to, or so that they do not aggravate their condition by overdoing activities.

Psychotherapy

Psychotherapy refers to forms of psychological treatment that emphasize verbal inter-
actions and the relationship between the therapist and the patient to produce an
alteration in the patient’s behaviour, feelings, and modes of reacting. The term psycho-
therapy can include cognitive behavioural therapies, but in general use psychotherapy
usually refers to methods based on psychodynamic theories of personality. Many of
these types of treatment are long-term; however, there are shorter versions with
more specific aims. One such approach (which may assist with the maintenance of
some patients with chronic pain) is supportive psychotherapy.95 In this approach,
rather than trying to explore the whole of a patient’s life, the therapy is focused on
strengthening the patient’s own coping mechanisms using suggestion, advice, reassur-
ance, clarification, abreaction, and encouragement.

Psychotherapy should not be confused with simply providing advice to someone.
Rather, it usually involves a therapist helping a patient to make sense of particular
intrapsychic or interpersonal problems, often lifelong or recurring difficulties (e.g. in
relationships). This can help the patient to work out possible ways of dealing with
these problems. It can, therefore, be helpful to someone with chronic pain, but it
may not be enough. It has been found that psychological therapies that emphasize
not just understanding but also getting the patient to make changes in the ways
they behave and think between sessions are more helpful in achieving mood and func-
tional gains in people with chronic pain (see Basler et al96 for a discussion).

Currently, there is no evidence from randomized controlled trials for the use of
psychodynamic psychotherapy with pain patients, but clinical experience supports
its use in selected cases, often as an addition to the more action-oriented approaches.

Social/environmental interventions

It follows from a biopsychosocial perspective that if environmental factors appear to
be contributing to the presentation of a patient’s persisting pain and associated diffi-
culties, then some intervention at the environmental level would be appropriate.97

This may not always be feasible. For example, McClusky et al98 found that a guide-
line-based psychosocial intervention for the early management of musculoskeletal
disorders was effectively undermined by workplace organizational obstacles, such as
policies and procedures. However, there is evidence that interventions which do man-
age to integrate clinical and workplace processes have better functional (return-to-
work) outcomes.99 These may entail direct liaison between the treatment provider
and the workplace supervisor of an injured worker to ensure that appropriate
arrangements are in place for a graduated return to work, or attention to specific
issues such as conflict between the worker and his/her supervisor.100 However, in
this area it is also important to recognize that many, possibly most, individuals with
persisting work-related pain do return to work with little or no help and in the
face of personal and workplace variables that seem to be major obstacles to others.101

So, perfection in terms of no pain or no workplace problems may not be necessary in
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a large proportion of cases, but when they are a problem it means that some attention
is likely to be helpful.

At a broader, society level, there is also evidence that a public education campaign
to inform the population and encourage early return to work after onset of low back
pain can achieve reductions in claims for low back pain at work, as well as reduced
medical costs for these conditions.102 The findings of this Australian study were attrib-
uted to attitude changes among the community and their general medical practi-
tioners, as these changed in the state where the education campaign occurred but
not in the neighbouring state where there was no similar education campaign. In
the control state there was also no change in claims for back injuries at work or their
treatment costs over the period studied. This was not a randomized controlled trial,
and was aimed at acute/subacute low back pain, but the results may be relevant to
preventing disability from chronic pain.
COMBINING TREATMENTS

As noted in the earlier section on the implications of a biopsychosocial perspective
for managing persisting pain, it is frequently the case that multiple interventions might
be appropriate in individual cases. Typically, these would be directed against different
targets, but before commencing such a multidimensional intervention process it
would seem important to ensure that some planning had taken place to coordinate
these interventions as they can easily appear at cross purposes. For example, a patient
could be told to take something to relieve pain while also being told to accept the
presence of the pain and to exercise despite the pain. Nevertheless, there is mounting
evidence that a strategy of combining treatments aimed at different targets in chronic
pain patients can lead to better results than a single treatment on its own.46,103–113 In
terms of economic value, Turk114 concluded that multidisciplinary pain rehabilitation
programmes are significantly more cost-effective than spinal cord stimulators, implant-
able drug delivery system (IDDS), conservative care, and surgery for a range of chronic
pain syndromes. These finding should not be that surprising, especially when it seems
almost obvious that complex cases are likely to require complex solutions.115

CONCLUSIONS

The term ‘pain management’ is applied to a wide range of treatment modalities, in-
cluding giving people advice. In some contexts it refers to pain relief, while in others
it refers to acceptance of pain and maintenance of normal activities despite pain. Few,
if any, treatments reliably achieve both. In the case of chronic or persisting pain, no
lasting relief is likely from current treatments. In this context, continuing to seek
pain relief as the focus of treatment could even risk making patients’ disability and
quality of life worse. Thus, clinicians must carefully balance the chances that their in-
terventions for persisting pain may help their patients against the chances that they
could add to the burden of their patients’ pain. There is a growing consensus that
pain management with persisting pain should be focused on facilitating the indepen-
dence of those who develop such pain. This has been termed a ‘self-management’
approach. To this end those treatments that assist a patient to manage their persisting
pain with as little interference in daily life as possible are clearly to be preferred. If
treatments have only short-term benefit in terms of pain relief but require repeated
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visits to a clinic, then their overall value must be questioned. The challenge for all cli-
nicians in this area remains to develop ways of helping patients to care for themselves
as effectively as possible. A biopsychosocial perspective offers a way forward in this
regard. While this may have implications for the roles and responsibilities of different
clinicians, as well as their patients, it does provide a framework for action. Specifically,
it means that clinicians of all disciplines who deal with patients whose pain is persist-
ing, even in the so-called ‘acute phase’, are likely to be more effective if they attempt
to employ combinations of interventions aimed at the different targets identified in
assessment.
Practice points

� in those who develop chronic pain, complete pain relief is usually not achiev-
able with current treatment options
� with chronic pain, pain relief should not be the sole focus of an intervention, as

that risks diverting attention from other factors that may be contributing to
disability and suffering
� striking a balance between pain reduction options and independent self-

management by the patient represents a major challenge for all clinicians
� a biopsychosocial perspective offers a helpful framework for both the clinician

and pain sufferer, as it reinforces the importance of a coordinated, multifaceted
approach where a number of parties may need to contribute for successful
outcomes to be achieved
� the focus of pain management is on resuming and maintaining as normal a life-

style as possible despite persisting pain
� developing the means to achieve that is the joint responsibility of the clinician

and patient

Research agenda

� despite repeated calls, we still have limited ability to answer the question of
which treatment is best for which patient. Systematic reviews of the research
literature are still mostly based on pain site and chronicity. Research studies
need to describe their patient samples as comprehensively as possible, prefer-
ably using standardized measures
� given that no single treatment can deal with the complexity of many chronic

pain patients, studies of treatment combinations targeting different aspects
of these cases are urgently required
� research is also needed to identify the best ways of enabling clinicians of differ-

ent disciplines to work in a collaborative manner with the same chronic pain
patients
� as an understanding of a biopsychosocial perspective on pain is critical for

those patients expected to take a self-management approach, research on ef-
fective ways for clinicians to explain this perspective on pain would facilitate
this process
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