
Original papers

Evaluation of a cognitive behavioural
programme for rehabilitating patients with
chronic pain

A C DE C WILLIAMS

M K NICHOLAS

P H RICHARDSON

C E PITHER

D M JUSTINS

J H CHAMBERLAIN

V R HARDING

J A RALPHS

S C JONES

I DIEUDONNE

J D FEATHERSTONE

D R HODGSON

K L RIDOUT

E M SHANNON

SUMMARY. The aim of this prospective longitudinal study
was to evaluate an inpatient cognitive behavioural pain
management programme for patients with chronic pain. A
physical and psychological assessment of patients was car-
ried out before and after treatment, and at one and six
months follow up. A total of 212 patients with disabling
chronic pain of mean duration 10.5 years, for whom no fur-
ther medical or psychiatric treatment was appropriate or
available, were admitted; their mean age was 50 years and
65% were women. The four week programme was deliv-
ered by a multidisciplinary team of two psychologists, a
physiotherapist, nurse, occupational therapist and anaes-
thetist. The main components of therapy included: educa-
tion, teaching behavioural and cognitive skills, a stretch
and exercise programme, medication reduction, goal set-
ting and pacing, and relaxation training. Outcome meas-
ures assessed quality of life, physical performance (for
example walking speed), pain intensity and distress,
depression severity and confidence. Assessment immedi-
ately after treatment revealed significant improvements on
all measures. Improvements were well maintained at six
month follow up.
Cognitive behavioural treatment can be of value in

improving the day-to-day functioning and quality of life of
patients with chronic pain for whom conventional medical
treatments have apparently failed.
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Introduction
CHRONIC pain affects over 10% of the population world-

wide,'-3 and about 1% of the population are severely dis-
abled.4 While many sufferers do not complain of significant de-
terioration in their quality of life, some develop a disabled state
characterized by persistent pain which outlasts the normal dura-
tion of healing or resolution of an injury, difficulty in coping
with the pain, and associated psychological and social prob-
lems.5-7 The causes of chronic pain are not yet fully understood.8
Diagnostic tests frequently fail to identify clear cut pathology,9-12
drugs provide limited relief and adverse effects are com-
mon,7'9"12-14 invasive treatments often prove unhelpful and carry
a significant risk of making matters worse5'9"15-'7 and the disap-
pointment of both patient and physician fuels misunderstanding
and despair.1820 Patients are discharged from specialist care to
their general practitioners, who provide support, but may respond
to patients' increased disability and complaint by re-referral for
investigation and treatment, to the frustration of patient, general
practitioner and specialist.

Cognitive behavioural approaches to pain management direct-
ly address the patient's distress and dysfunction, rather than
attempting to identify and cure a putative lesion.2' According to
this perspective, patients whose adaptations to acute pain (such
as resting, seeking medical help, and withdrawal from everyday
duties and pursuits) persist beyond the expected healing phase
become increasingly distressed by the failure of the pain to
respond. Such adaptations are more likely to become established
habits when they are supported by the patient's environment.
Factors which may encourage maladaptive habit formation
include advice to rest until recovered, loss of work or delegation
of household duties, a solicitous and overprotective family which
encourages dependence, and the vain pursuit of further diagnosis
and treatment. Consequently, the patient with chronic pain may
become increasingly unfit, fearful of activity, and pessimistic
about the prospects of pain relief.7'22-24
The behavioural treatment of chronic pain aims to improve

physical performance and coping skills, and to transfer the con-
trol of pain and management of its related problems back to the
patient. The treatment was pioneered in the United States of
America,5 and outcome studies in the USA and Sweden have
demonstrated the efficacy of both inpatient and outpatient pro-
grammes.25-30

This approach to pain management has been slow to be adopt-
ed in the United Kingdom and there has been only one outcome
study from inpatient and one from outpatient treatment pro-
grammes.31'32 There also appear to be substantial differences in
the populations in the USA and UK. American patients with
chronic pain entering pain management programmes are mainly
men,"'33-40 and at peak working age (mean age about 45
years). 11,33-35.37.39-50 Funding for treatment in the USA is often
contingent on a return to work,40,5' and this in turn influences
selection, excluding up to 50% of otherwise suitable patients.5'
Pain clinics in the UK offer cognitive behavioural treatment to a
population which is largely permanently retired from work on
medical grounds, or otherwise unlikely to take up work as part of
recovery of function. Patients are predominantly women, and
have a longer history of chronic pain, but fewer invasive treat-
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ments.31'32 In view of these differences on variables which have
in some cases predicted poorer response to treatment in
American studies,34'4546 it remains to be established whether the
approach used in the USA is applicable in the UK.
INPUT, an inpatient cognitive behavioural pain management

programme at St Thomas' Hospital, London, has treated chronic
pain patients since January 1989. This paper reports the outcome
for patients completing the programme in the first two years and
three months.

Method
Patients
Patients were referred to St Thomas' Hospital pain clinic from all
over the UK. The patients were assessed for suitability for the
programme by an anaesthetist and a psychologist. Patients were
included if they fulfilled two of the following criteria: wide-
spread disruption in activity (except work) owing to pain; habit-
ual overactivity leading to increased pain; use of excessive med-
ication related to pain problems (regular use of analgesics and/or
sedatives for more than six months without adequate relief); high
affective distress score on assessment, or clear signs or reports of
emotional distress attributed by the patient to pain; use of unnec-
essary aids, such as crutches or a corset, assessed during medical
examination by the anaesthetist; high levels of reported or
observed pain behaviour; work reduced, impaired or ceased
owing to pain. Patients were excluded if they fulfilled one of the
following criteria: cannot use English, written or spoken; cannot
climb stairs; current psychotic illness; unavailable for a four
week period; suitable for further physical treatment, assessed
during medical examination; pain for less than one year; less
than 18 years old; currently using opiod analgesics prescribed as
treatment for drug dependence, or not prescribed for patient.
Patients who met the inclusion criteria and who were receiving
outpatient psychiatric treatment compatible with the programme
were not excluded. Patients who met the selection criteria were
offered the inpatient cognitive behavioural pain management
programme (they could elect to receive the programme as an out-
patient); those who accepted joined a waiting list, and were
admitted between two and 10 months later.

Treatment
Patients were admitted in cohorts of five every two weeks for a
four week stay, returning home for weekends. They were accom-
modated in single rooms in a building separate from the main
hospital. The programme ran from 08.30 hours to 17.00 hours,
Monday to Friday. Outside this time, patients applied the pro-
gramme methods to their daily routines and activities without
direct staff supervision.

Behavioural and cognitive approaches to the problems of
chronic pain emphasize the role of learning, perceptions and
beliefs in the development and maintenance of chronic pain
problems and provide a basis for interventions aimed at reversing
their effects.922'23 All programme staff (two psychologists, an
anaesthetist, a physiotherapist, an occupational therapist and a
nurse) applied behavioural principles to all relevant areas of
patient activity and inactivity, with the goals of achieving man-
ageable activity levels in pursuits of the patient's own choosing
and reducing medication intake and pain behaviour (limping,
grimacing, repeated description of the pain, and so on).9 The
rationale of changing habitual behaviour was shared with
patients, and at first any behaviour directed towards specified
goals, or demonstrating management of the pain, was enthusiast-
ically and promptly reinforced by the staff, who gradually
reduced this as patients learned to reinforce themselves.
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Cognitive principles were taught to enable patients to estimate
their abilities and limitations realistically, and to achieve greater
control over their lives and over the negative affect associated
with pain. Information, with written back up, was given about
the causes and treatment of pain, the rationale of the programme,
the effects of activity and inactivity on the body, the effects of
medication, sleep management, and techniques for establishing
new habits of thought and behaviour. Patients were taught in
group sessions, applying the principles to their individual situ-
ations and goals. All staff contributed to the educational aspects
of the programme.

Exercise and therapeutic stretch routines were taught, setting
baselines at 80% of the patient's pre-treatment performance,9 and
gradual increments planned and recorded jointly with the patient,
to be attempted regardless of pain level. Patients set long term
and intermediate goals, and were taught to break these down into
component movements and positions to be addressed by the
exercise programme. Manageable timed limits (tolerances) were
established for sitting, standing, walking and so on and the
patients taught the concept of pacing: gradual and steady increas-
es in the time spent on each activity, with systematic variation of
position and movement, and/or regular breaks.56
A simple relaxation technique57 was taught for use in situa-

tions in which pain or anxiety increased. Distraction and other
cognitive techniques56'58 were taught in conjunction with relaxa-
tion, and patients were expected to practise regularly each day.
Standard cognitive approaches to fear and to depression were
taught.22596' Patients learned to monitor thoughts and feelings
about pain, and to observe antecedents of increased pain and
their responses to it. They were then encouraged to aim for a
realistic perspective, and to challenge and change thoughts which
contributed to increased anxiety, distress and maladaptive coping
with pain.
On admission, patients were encouraged to consider with-

drawal from as many as possible of their pain-related drugs.
Multiple prescriptions of similar drugs were simplified, regular
intake was recommended rather than when required, and patients
chose between withdrawal using a morphine-based cocktail in
which the active ingredients were gradually reduced, or cutting
down their own tablets according to a written plan.

Patients were also given guidance in applying practical behavi-
oural and cognitive strategies to improve their sleep patterns.62

Assessment
A standard assessment was carried out by INPUT staff at pre-
treatment interview (one to two weeks before admission to the
programme) and on two occasions after treatment (one month
and six months after discharge). A briefer version was completed
on the penultimate day of the four week inpatient treatment pro-
gramme (end of treatment assessment). Not all measures taken
are reported here. All assessment was executed using a standard
format, and assessors making post-treatment assessments were
blind to the patient's previous performance. All the assessments
were carried out in the INPUT unit.
The impact of pain on the patients' day-to-day functioning was

measured using the sickness impact profile given by interview.52
Average pain intensity and pain distress over the last week were
rated by the patient on a scale from 0 (no pain) to 100 (pain as
intense/distressing as it could be). Depression severity was meas-
ured using the Beck depression inventory,53 and confidence in
performing a range of activities despite the pain was measured
using a pain self-efficacy questionnaire.54 Walking speed and
distance walked in 10 minutes were measured over a 20 metre
indoor course, with the patient permitted to rest as necessary.
The number of stairs climbed, up or down, in two minutes was
counted, and the number of sit-ups to tolerance (until pain or
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exhaustion unmanageable) was recorded. Pain-related medica-
tion was classified as non-steroidal anti-inflammatory drugs,
including aspirin and paracetamol; opioid analgesics; antidepress-
ants; benzodiazepines; and other drugs (mainly carbamazepine
and phenytoin). The morphine equivalent 24-hour dose was cal-
culated for opioid analgesics, and the diazepam equivalent 24-
hour dose for benzodiazepines.55 The collection of drug-related
data began after the treatment programme had been running for
six months; the results are therefore presented for fewer patients.
Patients were asked at the one month follow up to rate their over-
all satisfaction with the treatment received on the programme on
a scale from 0 (not at all satisfied) to six (very satisfied). Patients
were asked at the one month and six month follow ups how fre-
quently they used the exercise, stretch, relaxation and coping
strategies they had been taught.

Statistical analysis
All data were subjected to repeated measures analysis of vari-
ance, using the BMDP statistical software.63 Where necessary,
the scores of outliers were corrected to within 3.5 standard devia-
tions of the mean, and square root or log transformations used to
achieve adequate normality of skewed data.'4 Raw means are
reported here for clarity. Where the analyses of variance were
concerned, and a sphericity test indicated inequality of variance
across repeated measures, the degrees of freedom and signifi-
cance values were modified using the Greenhouse-Geisser
adjustment.63
To examine possible population differences between those

patients who attended and those who defaulted from follow up, t-
tests were performed comparing their pre-treatment mean scores
on each measure.

Results
Of the 593 patients referred and assessed over the two years and
three months period, 134 failed to meet the criteria for accept-
ance to the programme (further physical treatment was recom-
mended in 53 cases), and 77 declined the treatment, leaving 382
(64.4%) accepted for treatment. Of these, 86 opted to be treated
as outpatients and 53 were still awaiting treatment at the time of
this study. Of the 243 patients who entered inpatient treatment,
23 dropped out and three were discharged before four weeks, and
five patients gave insufficient data for analysis (owing to lan-
guage or literacy problems). Pre-treatment and end of treatment
data were thus obtained for 212 patients. At one month follow
up, complete data were obtained for 182 of the 212 patients who
had been discharged over one month before (85.8%), and psy-
chological data were obtained by post from another 12 (5.7%),
with no data for 15 (7.1%). At six month follow up, data were
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obtained for 118 of the 166 possible patients (7 1.1%).
Of the 212 patients receiving treatment, the mean age was 50.0

years (standard deviation (SD) 13.3 years, range 20-84 years),
and 74 were men (34.9%). The mean duration of the current
episode of chronic pain was 10.5 years (SD 9.9 years, range 1-47
years). One hundred and forty five patients had spinal pain
(68.4%), 34 had torso pain (16.0%), 17 had pain mainly in upper
or lower limbs (8.0%), six had head pain (2.8%), four had cen-
tral/thalamic pain (1.9%) and six had pain all over (2.8%). Of the
212 patients, 47.8% had undergone at least one operation for the
pain, 31 patients (14.6%) were employed full or part time, 34.6%
were unemployed owing to the pain, 19.4% were on long term
leave owing to the pain, 19.9% were retired, 9.5% were home-
makers and 1.9% were unemployed for reasons unrelated to the
pain. Seventeen patients (12.5%) had unresolved compensation
claims. Of the 212 patients 18.9% lived alone, 72.1% with
spouse and/or children, and 8.9% with other relatives or friends.

Change during treatment
The results of outcome measures at the pre-treatment and end of
treatment assessments are given in Table 1. Patients made signi-
ficant improvements on all measures of psychological and physi-
cal function. Mean depression scores fell to within the normal
range (0-13) from the mild/moderate range. The mean pain
intensity score fell by 6.2 points in the range 0-100 while the
mean pain distress score fell by 13.2 points in the same range.
Physical performance in terms of time to complete 20 metre walk
improved twofold, while the number of sit-ups to tolerance
nearly quadrupled.

Maintenance ofchange
The improvements in mean scores for dysfunction, depression,
self-efficacy, and for all physical measures, were maintained at
one month and six month follow up, without significant incre-
ment or decrement (in all cases F>7.1; 3,163+ degrees of free-
dom (df); P<0.01). Pain intensity ratings by patients who attend-
ed the one month and six month follow ups showed no
significant change (mean scores 69.7, 68.2, 65.4 and 68.9 for
pre-treatment, end of treatment, one month and six month fol-
low-up assessments, respectively), although pain intensity ratings
from the total sample at the pre-treatment and end of treatment
assessments suggested a small reduction. By contrast, pain dis-
tress fell by around 10 points from pre-treatment values and was
maintained at follow up (66.1, 55.1 51.4 and 56.5, respectively;
overall F = 8.06; 3,273 df; P<0.001).

Patients who defaulted from follow up had a higher mean pre-
treatment pain intensity score than those who attended (t = 2.86;
158 df; P<0.05), a higher mean pain distress score (t = 3.13; 160
df; P<0.05), a lower mean self-efficacy score (t = 2.02; 162 df;

Table 1. Results of outcome measures pre-treatment and at the end of treatment in patients with chronic pain.

Mean (standard deviation)
Degrees of

Pre-treatment End of treatment F freedom

Dysfunction score (SIP) (%) 28.4 (11.4) 16.8 (11.5) 191.28*** 1,189
Pain intensity scorea 72.2 (19.1) 66.0 (22.0) 12.60*** 1,187
Pain distress scorea 68.4 (23.1) 55.2 (26.5) 40.39*** 1,185
Depression score (BDI)b 18.5 (8.7) 9.7 (7.9) 239.67*** 1,198
Self-efficacy score (PSEQ)C 24.1 (11.4) 40.7 (12.7) 334.61*** 1,205
Length of 10 minute walk (metres) 421.8 (215.0) 640.3 (228.5) 285.05*** 1,195
Time of 20 metre walk (seconds) 27.7 (21.5) 13.6 (6.1) 320.71*** 1,192
No. of stairs in two minutes 109 (57) 173 (74) 248.01*** 1,190
No. of sit-ups to tolerance 4.9 (7.0) 19.5 (14.0) 387.29*** 1,193

SIP = Sickness impact profile. BDI = Beck depression inventory. PSEQ = pain self-efficacy questionnaire. "Range 0-100. bRange 0-63. cRange 0-60.
***P<0.001.
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P<0.05), and walked a shorter mean distance in 10 minutes
(t = 2.49; 163 df; P<0.05), but there was no significant differ-
ence in pre-treatment dysfunction or depression scores, walking
speed or number of stairs or sit-ups to tolerance.

Medication
The percentage of patients taking non-steroidal anti-inflammat-
ory drugs and taking antidepressants fell following the pro-
gramme, and the reduction was maintained at follow up (Table
2). Although the percentage of patients taking opioid analgesics,
and the mean daily dose, were reduced following treatment, there
was a marked increase in their use between discharge and one
month follow up, with little further change at six months.
However, the mean daily dose at six month follow up remained
less than half that at admission. Fewer patients began taking
benzodiazepines again over the same period. The reduction in the
mean daily dose achieved following treatment was smaller than
for the opioid analgesics, to minimize withdrawal effects as far
as possible, and at one month and six month follow up there was
no further reduction in the mean daily dose.

Before treatment, 81.6% of patients were taking at least one
class of drug, and 24.2% were taking three or more (Table 2). At
the end of treatment 68.8% of patients were drug free, and this
was maintained at follow up, with only 5.4% taking three or
more classes of drugs six months after discharge.

Satisfaction and adherence to treatment
Satisfaction ratings at the one month follow up indicated that the
large majority of the 182 patients were satisfied with the treat-
ment received. Twelve patients (6.4%) rated their satisfaction in
the lower half of the scale (three or less), 8.6% rated it at four,
16.6% at five and 68.4% at six (very satisfied).

Patients' self-report of adherence to treatment components
after discharge indicated that at one month follow up, only 8.9%
of the 182 patients had stopped completely or were performing
prescribed activities less than once per week. Exercises were car-
ried out at least five times per week by 66.9% of patients, stretch
routines by 75.6%, relaxation by 66.5% and coping strategies by
79.5%. At six months, 12-20% of the 118 patients were exercis-
ing, stretching or relaxing less than once per week; exercises
were carried out five or more times per week by 56.6%, stretch
routines by 54.3%, relaxation by 36.1% and coping strategies by
74.8%.

Discussion
The results of this pain management programme are largely con-
sistent with those reported by similar American studies,23'26-30
with improvements in physical performance, psychological state,
and medication intake in a population chronically disabled by
pain. The improvements were maintained at one month and six
month follow up. Although pain intensity ratings showed a small
statistically significant drop at the end of treatment assessment,
by the time of the one month follow up they had returned to
baseline levels.

It could be argued that these predominantly positive results
reflect either the passage of time alone, or the non-specific
effects of four weeks of intensive attention and associated pres-
sure upon patients to report positive treatment outcomes. Since
there was no control group such arguments are impossible to
refute. However, the patients had suffered chronic pain for many
years, during which they had received numerous treatments,
accompanied by attention and expectations of success, with no
lasting improvement. Pressure to report positive outcome also
accounts poorly for the persistence of improvement at six month
follow up, and for the failure of pain intensity to change in paral-
lel with all other measures. The marked improvements in physi-
cal performance, which were recorded by observers, further
undermine any explanation of the results in terms of biased
reporting.
The strengths of this study include a large sample, wide rang-

ing and systematic assessment of patients, broad admission crite-
ria, and a low dropout rate. Follow-up assessments in the INPUT
unit allowed direct measurement of patient performance, in con-
trast to American studies, in which almost all follow-up data
were collected by telephone or postal questionnaire.'6'27

In a recent discussion of the extent to which the results of
treatment outcome studies can be generalized beyond the treated
population, Turk and Rudy emphasized the problems of selectiv-
ity of programmes and of high dropout rates.51 In this study, the
admission criteria were broad and clearly specified, and the
dropout rate relatively low. The results reported here suggest that
the programme was able to bring about large changes in all areas
of functioning in a wide range of patients with chronic pain
including those with unresolved compensation claims and with
numerous failed previous treatments.
The main problem in generalizing results arises from attrition

at follow up. Although the defaulting patients were not consis-

Table 2. Medication taken, mean dosage levels and number of different classes of drugs being taken for patients with chronic pain pre-
treatment, at end of treatment, and at one month and six month follow ups.

Pre-treatment End of treatment One month follow up Six month follow up
Medication (n= 141) (n= 141) (n= 126) (n= 92)

% of patients taking:
NSAIDS 29.1 10.6 10.2 13.8
Opioid analgesics 55.3 11.3 22.2 25.0
Antidepressants 32.6 8.5 9.5 6.5
Benzodiazepines 42.6 12.1 18.3 20.7

Mean 24-hour dose (mg) (SD)
Opioid analgesics 36.4 (31.1) 11.9 (4.5) 14.6 (8.5) 17.4 (14.0)
Benzodiazepines 10.8 (7.2) 6.6 (3.5) 7.3 (5.5) 6.3 (3.2)

% ofpatients taking:
No drugs 18.4 68.8 59.5 57.6
1 class of drug 23.4 20.6 23.8 27.2
2 classes 34.0 9.2 14.3 9.8
3 classes 19.9 1.4 2.4 4.3
4+ classes 4.3 0 0 1.1

n = number of patients for whom data available. NSAIDS = non-steroidal anti-inflammatory drugs. SD = standard deviation.
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tently functioning more poorly at pre-treatment assessment than
those who attended, there were some differences in this direc-
tion. The lack of continued improvement after treatment is also
somewhat disappointing from the standpoint of generalization.
This underlines one of the major problems for inpatient pro-
grammes, that of the transfer of new ways of managing the pain
into the patient's own environment, which may previously have
reinforced his or her disability. Even patients who are well
equipped, physically and cognitively, to manage pain better, and
who have the support of family, friends and general practitioner,
may find themselves struggling almost alone against unrealistic
expectations on the part of employers and others. In addition,
families may be over anxious and protective, undermining the
progress made in treatment, or may load the more active patient
with unrewarding tasks and duties. General practitioners may
find it hard to recognize improvement in quality of life and day-
to-day functioning, when pain has been the focus of therapeutic
efforts in recent years, and may respond to a patient's crisis or
setback by prescribing rest or analgesic or psychotropic medica-
tion.
The reduction in medication use alongside the improvements

in activity, mood, and pain-related distress, deserves particular
mention. The programme offered a viable alternative to long
term reliance on analgesic, antidepressant and anxiolytic medica-
tion. While this study was not a controlled comparison between
cognitive behavioural pain management and medication, it cer-
tainly raises questions about the value of continued prescription
of these medications for patients with chronic pain. It is interest-
ing to note that no increase of pain was reported over the period
of drug reduction, which is consistent with the findings of many
other studies.32'36'41' 465

Questions remain about whether the results described here
could be obtained more economically, and a randomized com-
parison of inpatient and outpatient pain management, with a
waiting list control group, is nearing completion at the INPUT
unit. The only published randomized trial comparing inpatient
and outpatient treatment found improvement in both groups over
untreated controls, but various methodological problems made
direct comparison of the two groups of patients impossible.66 It
seems likely, however, that for some patients there will be no
alternative to inpatient treatment. These may include very dis-
abled patients, those who have to travel long distances to their
pain clinic, and those who are heavily reliant on medication.
Despite recent advances in understanding the development of
chronic pain, and the possibilities of prevention,17'6768 it is likely
that there will continue to be many such patients requiring rehab-
ilitation.
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