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Abstract

A computer and a hand search of the literature recovered 33 papers from which 25 trials suitable for meta-analysis were identified. \
compared the effectiveness of cognitive-behavioural treatments with the waiting list control and alternative treatment control condition
There was a great diversity of measurements which we grouped into domains representing major facets of pain. Effect sizes, corrected
measurement unreliability, were estimated for each domain. When compared with the waiting list control conditions cognitive-behaviour:
treatments were associated with significant effect sizes on all domains of measurement (median effect size across @&hains
Comparison with alternative active treatments revealed that cognitive-behavioural treatments produced significantly greater changes
the domains of pain experience, cognitive coping and appraisal (positive coping measures), and reduced behavioural expression of p
Differences on the following domains were not significant; mood/affect (depression and other, non-depression, measures), cognitive cop
and appraisal (negative, e.g. catastrophization), and social role functioning. We conclude that active psychological treatments based on
principle of cognitive behavioural therapy are effective. We discuss the results with reference to the complexity and quality of the
trials. O 1999 International Association for the Study of Pain. Published by Elsevier Science B.V.
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1. Introduction routinely for chronic pain sufferers rather than medical and
physical interventions for which there is less evidence of
Behavioural and cognitive treatments for chronic pain efficacy (Loeser, 1991). Other overviews of pain manage-
have become established in the 30 years since their exposiinent are more critical (Ashburn, 1996). However, to date
tion (Fordyce et al., 1968, 1973; Turk et al., 1983). There there has been no systematic review and meta-analysis of
are many published open trials of treatment but fewer use randomized controlled trials.
control groups in which patients are randomized to treat- Of the three extant meta-analyses of CBT for chronic
ments. Reviews, however, conclude that there is strong, if pain, one (Malone and Strube, 1988) combined physical
not overwhelming evidence for the efficacy of cognitive and psychological treatment for chronic pain including
behavioural therapy (CBT) in restoring function and mood headache and dental pain; a second (Flor et al., 1992)
and in reducing pain and disability-related behaviour. restricted its scope to psychological treatments and ex-
Recently, one reviewer regretted that CBT is not provided cluded headache; the most recent (Turner, 1996) selected
a small sample of randomized controlled trials (RCT) of
educational, behavioural and cognitive interventions for
"+ Corresponding author. Tel.: +44-113-233-2733; fax: +44-113-243- chronic low-back pain in the setting of primary care. Both
3719; e-mail: s.j.morley@Ileeds.ac.uk meta-analyses, which included uncontrolled studies, found
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the largest effect sizes for treatment in outcome measures of A high yield, imprecise, search-term strategy was used.
mood, behaviour and pain ratings, and somewhat smaller The search strategy contained the word ‘pain’ and 22 rele-
ones for drug and health care use. Flor et al. (1992) con- vant phrases (copy available from authors). Relevant Med-
cluded that: ‘overall the results of this meta-analysis provide line MeSH terms were used (e.g. behaviour therapy). This
support for the conclusion that multidisciplinary pain clinics search strategy had low precision of 0.243% yielding a total
are efficacious. Even at long-term follow-up, patients who of 13598 articles. Of these 21 were relevant randomized
are treated in such a setting are functioning better than 75%controlled trials and 15 were relevant unrandomized trials.
of a sample that is either untreated or that has been treated Four computer abstracting services were selected and
by conventional, unimodal treatment approaches’ (p. 226). their yields compared; Medline, Psychlit, Embase and
Turner’s (1996) findings were consistent with this excepting Social Science Citation Index (SSCI)
that the change in mood, in this case depression, was not Reference lists and bibliographies were searched from all
replicated. This finding may be attributable to a floor effect retrieved articles and relevant published reviews. The final
as patients in her trials were mostly community volunteers list was cross-checked with the PARED database (Jadad et
and scored low on depression instruments at intake. al., 1996a). Twelve additional papers were recovered from
In this paper we report a systematic review and meta- searching reference lists. This gave a total sample of 33
analysis of published RCTs of CBT for chronic pain exclud- papers. Of the 12 that were not found by the search, ten
ing headache. We sought to answer two broad questions: (1)were abstracted on Medline, five on PsychLit, ten on
is cognitive behavioural therapy (including behaviour ther- Embase and 12 on SSCI. Of the full set of 33 papers, search-
apy and biofeedback) an effective treatment for chronic ing for the specific paper by author and title, Medline has 25
pain, i.e. is it ‘better’ than no treatment? (2) Is cognitive abstracted, Psychlit has 24, Embase has 30 and SSCI also
behavioural therapy more effective than alternative active has 30. PARED had recorded 17. Each paper appeared in at
treatments? We chose to exclude headache due to the dif{east two databases.
ferent emphasis in treatment, both in treatment provision SSCIland Embase covered the largest number of journals.
and in outcomes, where pain relief is a much more realistic Searching for RCTs of psychological therapy in Medline or
result of treatment than in other chronic pain. Otherwise, PsychLit alone did not recover all relevant research reports
chronic pain was accepted as a label for a heterogeneoudue, largely, to the omission of specific journals. The 33
group of pain problems in which neither diagnosis, nor site papers appeared in 12 journals. Of these four are not reg-
of pain, nor medical findings are an apparent major source ularly abstracted for Medline and three are not regularly
of variance in any of the targets of treatment (Turk, 1996; abstracted for PsychLit. A three step searching strategy, as
van Tulder et al., 1997). The variety of control conditions employed for this study, is recommended for systematic
found in trials reflects the difficulties in designing suitable reviews of psychological therapy.
controls, e.g. ‘inert’ controls such as a waiting list can, on  Papers were read by each of the authors and a consensus
ethical and practical grounds, be only short-term and decision was taken as to whether the paper contained data
‘active’ controls contain an unknown mixture of therapeutic suitable for meta-analysis, i.e. contained post treatment
ingredients (O’Leary and Borkovec, 1978; Turner et al., means and variances or contrast statistics between two
1994; Schwartz et al., 1997). The comparative treatment groups (t or F). Where this was not the case we attempted
groups were, therefore, similarly heterogeneous. to contact the authors requesting further information about
the trial and access to unpublished data. The 33 papers
contained data from 30 trials, some papers reported addi-

2. Methods tional or follow-up data. Five trials were excluded from the
statistical analysis as the authors were unable to provide
2.1. Search strategy data suitable for computing effect size statistics. This left

25 controlled trials for analysis.

A search was conducted for published reports of rando-
mized controlled trials of BT and CBT for adults presenting 2.2. Coding
with chronic pain. A priori decisions were made to search
only for studies published in full, in peer reviewed journals Development work on the first 20 papers retrieved, which
between 1974 and 1996. Although previous systematic included two papers not entered into the final analysis (Lin-
reviews in pain have relied upon Medline (McQuay et al., ton and Gotestam, 1984; Linton et al., 1985), generated
1996) it was recognized that the sensitivity of searches usingcoding schemes to extract information about the following
Medline alone has been reported to be low (Adams et al., features of the studies: (1) source of paper (2) the design of
1994; Dickersin et al., 1994). Only relevant computer based study (3) the participants (4) the treatments and (5) the
abstracting services were searched. In order to capture effi-measures and their associated effect sizes (Stock, 1994).
ciently the maximum number of published trials a three Each paper was read to extract data for each coding scheme,
stage plan was chosen (Jadad-Bechara, 1994; NHSCRDj.e. a paper was read five times by each coder during the
1996). course of data extraction. Data were extracted by two or
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three coders and the reliability of coding was assessed bydue to statistical artefacts (3). Finally, if the hypothesis that
computing Kappa or percentage agreement for categoricalES > 0 cannot be rejected, to investigate the influence of
data, and the intraclass correlation for continuous measuresstudy characteristics (other than those involved in measure-
Differences between coders were resolved by consensus. Asnent artefact) by disaggregation of the sample into subsam-
a large number of features were coded we report coding ples with shared characteristics. This step is not without
reliability data, only where necessary. Overall reliability problems because as a sample is disaggregated the sizes
was high. of the sub-samples may become too small to yield robust

estimates.
2.3. Extracting reliability data for study measures

2.5.1. Comparisons: decisions concerning the multivariate

Our choice of meta-analytic strategy (Hunter and nature of the data

Schmidt, 1990) required estimates of the reliability of out-  For statistical purposes the ideal meta-analysis would be
come measures for computing effect size estimates. Weconducted on a single common measure of interest, e.g. pain
generated a list of all the outcome measures used in theintensity, or behavioural activity, extracted from every rele-
studies and sought information about the reliability of vant study. Furthermore, each study would contribute only
each measure. We obtained information from a variety of one effect size derived from a comparison between a single
sources; the study paper, references to measures containedell specified treatment and a control. The current data set
therein, published test manuals, and unpublished data weramet neither of these criteria as most studies had both multi-
obtained by contacting authors. In preference we used mea{le measures and more than one treatment arm.
sures of test stability (test—retest) as the reliability estimate.
Where this was not available we used measures of internal2.5.2. Multiple measures
consistency (Cronbach’s alpha) or inter-rater reliability = Conducting an analysis in which all outcome measures

(Kappa). with computed effect sizes are entered presents problems of
bias and independence of measures. A composite effect size
2.4. Effect size (ES) computations may be generated by estimating a mean ES for each study

and methods for multivariate solutions of this problem are

We estimated the effect size using Hedges'@Hedges available (Raudenbusch et al., 1988; Gleser and Olkin,
and Olkin, 1985). The sign of the result was adjusted so that 1994). These methods require information about the corre-
improvements on every measure were denoted as positivelations between measures and moderately large sample
Whereg could not be computed directly from means and sizes. As these conditions were not uniformly met in the
standard deviations given in the source paper we computedcurrent data set we considered another, statistically simpler,
it indirectly from the available test statistics, etgusing the solution.
formula of Rosenthal (1994). The estimategjofere cor- On the basis of previous reviews and papers (Malone and
rected for small sample bias (Hedges and Olkin, 1985; p.79, Strube, 1988; Flor et al., 1992; Gatchel and Turk, 1996) we
Eq. 7) prior to further analysis. In one study (Kerns et al., hypothesized that treatment outcomes would be differen-
1986) outcomes were presentedzasores standardized on tially effective over different measurement domains and
pre- and post-treatment data. Rather than eliminate the studyconducted separate analysis several domains of measure-
from consideration we computed a proxy estimate of the ment. We identified the following domains from our knowl-
effect size by calculating the difference betweenzkeores edge of the literature and detailed cataloguing of all the
for the treatment and control groups. This was not corrected measures used in the trials: pain experience; mood/affect;

for bias as the distribution is not known. cognitive-coping and appraisal; pain behaviour; social role
performance; biological and physical fithess measures; use
2.5. Analytic rational and methods of health care services; miscellaneous. Definitions of each

of these are given in Table 1. The data extraction protocol
We used the meta-analysis psychometric method of Hun- enabled the assessment of the interrater agreement for
ter and Schmidt (1990) which assumes that the computedassigning measures to domains. This is also given in
ES is an estimate with an associated error from which a Table 1. Although data were extracted on use of health
confidence interval can be estimated. Hunter and Schmidtcare, biological and miscellaneous domains there were too
(1990) have provided a series of algorithms for estimating few ESs to merit analysis. These were, therefore, excluded
the ES and its associated variance including corrections forfrom the comparative analysis of treatment.
variations in the reliability in the dependent variable; which  As many studies used more than one outcome measure in
if uncorrected will cause variation in the ES estimate a given domain. We chose an analytic strategy which
beyond the variation due to sampling error. The analytic selected one measure from each study using the following
strategy was therefore: (1) to estimate ESs correcting for criteria: select the most frequently occurring measure across
measurement artefact (2) to estimate mean ES over thestudies, e.g. the Beck depression inventory (BDI) in prefer-
domain of interest and test the hypothesis that variation is ence to other measures of depression; select multi-item
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Table 1

Measurement domains, inter rater agreement for allocating measures to domain and example measures

Domain % Agree Example measure

Pain experienceMeasures of subjective pain experience 97.5% McGill pain questionnaire; visual analogue scales of
captured by ratings of intensity, sensation and unpleasantness intensity; composite diary measure of numerical ratings

Mood/affect Primary measure of mood or affective state, 94% Beck depression inventory; CES-D; STAI-S

but not a trait assessment (these measures were subdivided into
assessment of depression and measures of other affective states)

Cognitive coping and appraisaReports of cognitive strategies 91% Coping strategies questionnaire and subscales, e.g.
and appraisals used in attempts to manage pain (these measures catastrophization, passive coping, active coping
were subdivided into: negative coping, measures known to be
correlated with poor adjustment; and positive coping, measures
associated with good adjustment)

Pain behaviour Overt behavioural acts associated with pain. 60% Pain behaviour, direct observational system; grimacing,
There were two subcategories: pain behaviour, referring to guarding, bracing; activity level, distance walked
behaviour which apparently signals the presence of pain;
and activity level, such as distance walked

Biology/physical fitnessAssessment of biological function 85% Vahax joint flexibility
and physical fitness, but not including measures of
behavioural activity as in previous category

Social role functioningAssessments of the impact of pain 83% Sickness impact profile, MPI-Interference, ratings
on the ability of the person to function in a variety of interference (VAS)
of social roles: work, leisure, marital and family
Use of health care systertdse of health care facilities, 100% Outpatient medical visits, drug use
including clinic visits and drug use
MiscellaneousAll other measures not categorized 67% Pain drawings, personality measures, repertory grids

in previous categories

measures in preference to single item (e.g. McGill pain ment arms within a trial; acknowledging that the ES esti-
questionnaire (MPQ) in preference to a Visual analogue mates in this comparison are not independent, as those
scale (VAS)), since they are likely to be more reliable; drawn from a single trial will have a common control con-
select measures with known reliability coefficients wher- dition. We anticipated that further analyses might be possi-

ever possible. ble by estimating the mean ES for treatments with common
ingredients. Coding the details of treatments reported in the
2.5.3. Multi-armed trials papers revealed wide variation between treatments des-

Many (21 out of 25) studies compared more than one cribed with a generic term, e.g. cognitive therapy, but
treatment with a control, and there were a variety of control there was marked variability between studies in the detail
groups used. This presented two issues to be consideredprovided. We categorized the treatments into three primary
classification and combination of treatment groups and types based on a consensus judgement of therapy derived
choice of comparison group for estimating ESs. from the source paper. Subcategories for several types were

We considered pooling treatment effect sizes within stu- also coded. Details of these are given in Table 2.
dies to estimate a study effect size, but rejected this option We identified two classes of control group. (1) Waiting
because there is an expectation in the literature that differentlist control (WLC), where no ‘new’ treatment was pre-
treatments may produce different outcomes. We, therefore, scribed, although the possibility that WLC patients obtained
estimated overall treatment impact by including all treat- ‘some’ treatment, e.g. continued medication, private visits

Table 2

Treatment types

Type Definition

Biofeedback and relaxation Use of biofeedback and/or a form of relaxation

Behaviour therapy Managed approach to behavioural change using the basic concepts and principles
of operant psychology

Cognitive behaviour therapy Primary focus on changing cognitive activity to achieve changes in behaviour,

thought and emotion. We identified two broad groupings; coping skills training
(CST) and cognitive therapy (CT)

CST focuses on inculcating improved cognitively mediated coping skills

CT contains CST but with additional component of Beck’s cognitive therapy
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to other therapists, cannot be excluded. (2) Treatment con-131); the average number of subjects at the end of treat-
trol (TC), in which a participant was allocated to a ‘new’ ment=57 (SD=25.38, range= 18 to 112), giving a
treatment for the duration of the trial. The TC conditions crude estimate of drop out rate of 14%. The primary diag-
comprised an heterogeneous collection of treatments,nostic labels reported for the patient groups were: chronic
including access to regular treatment provided in a pain low-back pain (36%); rheumatoid arthritis (20%); mixed,
clinic, physiotherapy, occupational therapy, and the provi- predominantly back pain (16%); osteo-arthritis (8%);
sion of a standard educational and advice package, particu-upper limb pain (8%); fiboromyalgia (4%); unspecified (8%).
larly associated with rheumatoid arthritis (Lorig, 1982). We
conducted two main analyses; first a comparison of CBT 3.3. Treatments
and BT treatments with WLC, and a second comparison
with TC. Studies also used more than one potential control The modal and median number of treatment arms in the
group and as a result of this some studies contributed data tarials was 3 (14/25 trials). There were five trials each with
both sets of comparisons, i.e. treatment versus WLC andtwo and four treatment arms, and one trial had six treat-
TC. Table 3 lists the studies, the treatments and the codingsments. Treatment was typically delivered in groups (76%),
we allocated on the basis of which the comparisons were with 20% of treatments delivered as a combination of group
made. and individual therapy. Treatment mode was unspecified in
4% of trials. The mean treatment duration was 6.74 weeks
(SD = 2.32, range= 3to 10 weeks), and the median number
3. Results of hours in treatment was 16 (rangeb to 90; interquartile
range 10 to 18 h). Sixty percent of therapists were either
We report summary statistics describing the trials entered specifically trained for the trial or were reported as having a
into the meta-analysis before reporting details of the effect general training in CBT and pain. Details were not available

sizes. in 24% of trials, and the remaining 16% used therapists with
general training (i.e. CBT not mentioned). Twenty percent
3.1. Trial design of trials used graduate students (clinical psychologist in

training) as therapists; 32% used professionals qualified

Of the 25 trials suitable for meta-analysis only four (16%) for more than 5 years; 20% of trials used experienced thera-
provided explicit and replicable information about the pists drawn from several disciplines; and no details were
method of randomization (Altman, 1996). In the remaining provided in 28% of trials. Eight trials (32%) reported pro-
21 trials the fact that randomization had occurred was sim- viding regular or some supervision given to therapists dur-
ply stated in the methods section or elsewhere in the text oring the course of the trial (68% no details given). Only 40%
title. Information about the randomization procedure did not reported making checks on adherence to treatment proto-
include details of whether the randomization was indepen- cols. Nine trials (36%) reported that treatment was fully
dent of the trialists. Nineteen trials appeared to be true ran- manualised; four (16%) referred to partial manualization;
domized trials and six trials used some form of pseudo- and the remaining trials (48%) reported no manualization
randomization, e.g. by time period. We rated the explicit- or a general reference to a text such as Turk et al. (1983).
ness of exclusion and inclusion criteria; seven trials gave Patients’ pre-treatment expectations and the credibility of
explicit replicable exclusion criteria while 16 gave explicit treatments were assessed in ten trials (40%) but not reported
inclusion criteria. Only two trials reported a priori power in the remaining trials. In 16 trials (64%) the therapists and
calculations, and four reported post hoc calculations. Eigh- treatment delivery were not confounded, i.e. each therapist
teen trials used samples of convenience from a specifieddelivered all treatments. Information on therapists’ alle-
source, e.g. rehabilitation and pain clinics; two trials giance to therapeutic mode was not provided.
recruited consecutive referrals to a clinic, and information
was not reported in five trials. 3.4. Measures

3.2. Participants The 25 trials reported total of 221 outcome measures for
which effect sizes were computable, an average of 9.21 per
Only nine trials reported details of the sample size from trial (SD = 3.59, range= 4 to 16). The majority of these
which patients were selected, i.e. number of referrals to the outcomes were patient self-ratings (77.4%); 11% were
trial prior to selection. When all 25 trials are considered observations made by a researcher blind to the treatment
1672 patients were entered into the trials, 38% male, 62% condition; 6% were made by a non-blinded researcher or
female. The average age (unweighted by number in thetherapist; and 5% were made by a spouse or family member.
trials) wasM = 48.35 (SD between trials 7.19), and the =~ The outcomes were not equally distributed amongst the
mean chronicity of the samples was 12.27 years (SD domains of measurement. The frequencies and percentages
between trials= 7.47). The average number of patients are shown in Table 4. The assessment of the use of health
entered into a trial was 67 (SB30.21, range- 18 to care system, biological and fitness indices were relatively
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Details of studies entered into the meta-analysis. Treatment names as given by the authors and coding used in the study

Authors Randomization Treatments and code Patient group, location,sample size
quality and randomization quality
Altmaier et al. (1992) 1 3.4 Psychological treatmenmntoutine care Low-back pain: inpatient,= 45
4.7 Control: routine care
Appelbaum et al. (1988) 2 3.4 Cognitive behavioural treatment Rheumatoid arthritis: outpatierts,
4.7 Control: symptom monitoring
Bradley et al. (1987) 1 1.3 Cognitive behavioural treatment Rheumatoid arthritis: outpatierm,= 68
(BFB + relax + goal setting)
4.7 Structured group social support therapy
4.7 Control: no adjunct treatment
Flor and Birbaumer (1993) 1 1.1 EMG biofeedback Chronic musculoskeletal pain (low-back,
3.4 Cognitive behaviour therapy temporomandibular): outpatients78
4.7 Medical
Keefe et al. (1990a,b) 1 3.5 Pain coping skills Osteoarthritis (knee): outpatients9
4.6 Education
4.7 Standard routine care
Keefe et al. (1996) 1 3.5 Spouse assisted coping skills Osteoarthritis (knee): outpatrei®8,
3.5 Coping skills training
4.6 Education-spouse support
Kerns et al. (1986) 1 3.4 Cognitive behaviour therapy Chronic pain — mixed (low back, neck, RSD,
2;- Behavioural therapy PHN, rheumatic disease, musculoskeletal):
4.8 Wait list control outpatienty = 28
Kraaimaat et al. (1995) 2 3.4 Cognitive behaviour therapy Rheumatoid arthritis: outpatien?,
4.7 Occupational therapy
4.8 Wait list control
Moore and Chaney (1985) 2 3.4 Cognitive behaviour therapy (couples) Chronic pain — mixed (low-back, arm,
3.4 CBT (individuals) knee, phantom limb): outpatieniss 43
4.8 Wait list control
Newton-John et al. (1995) 3 1.1 EMG biofeedback Low-back: outpatient44
3.5 Cognitive behaviour therapy
4.8 Wait list control
Nicholas et al. (1992) 1 3.5 Cognitive behavioutgbhysiotherapy Low-back; outpatients= 20
4.7 Physiotherapy
Nicholas et al. (1991) 1 3.5 Cognitive treatment Low-back: outpatiert58
3.5 Cognitive treatment relaxation
2.- Behavioural treatment
2.- Behavioural treatment relaxation
4.7 Attention controk physiotherapy
4.7 No attention controt physiotherapy
O'Leary et al. (1988) 2 3.4 Cognitive behavioural therapy Rheumatoid arthritis: outpatier,= 33
bibliotherapy
4.7 Bibliotherapy
Peters and Large (1990) 1 3.5 Inpatient pain management Chronic pain — mixed (back, arms, head,
3.4 Outpatient pain management legs, chest): in- and outpatien8
4.7 Control (standard care allowed)
Puder (1988) 1 3.4 Cognitive behavioural treatment (SIT) Chronic pain — mixed: outpatiei&9
4.8 Waiting list control
Radojevic et al. (1992) 1 3.4 Behavioural treatment (CBT) with family Rheumatoid arthritis: outpatient,= 59
support
3.4 Behavioural treatment (CBT)
4.7 Education family support
4.7 No treatment control
Spence (1989,1991) 1 3.5 Individual cognitive behavior therapy Upper limb (work related): outpatient,
3.5 Group CBT n=45
4.8 Waiting list control
Spence et al. (1995) 1 1.1 EMG biofeedback Musculoskeletal — cervicobrachial
1.2 Applied relaxation (work related): outpatients= 48
1.3 Combined EMGt relaxation
4.8 Waiting list control
Turner (1982) 2 3.4 Cognitive behaviour therapy Low-back pain: outpatients36

1.2 Progressive relaxation
4.8 Waiting list control
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Table 3continued
Details of studies entered into the meta-analysis. Treatment names as given by the authors and coding used in the study

Authors Randomization Treatments and code Patient group, location,sample size
quality and randomization quality
Turner and Clancy (1988) 1 2.- Operant behavioural Low-back pain: outpatien81

3.4 Cognitive behavioural
4.8 Waiting list control
Turner and Jensen (1993) 1 1.2 Relaxation Low-back pain: outpatient,02
3.5 Cognitive therapy
3.5 Cognitive therapy relaxation
4.8 Wait list control

Turner et al. (1990) 1 2.- Behavioural therapexercise Low-back pain: outpatiemt:= 96
2.- Behavioural therapy
4.7 Exercise
4.8 Wait list control

Vlaeyen et al. (1995) 3 2.- Operant treatment Low-back pain: outpatients,1

3.4 Cognitive treatment
1.1 Respondent treatment
4.8 Wait list control
Vlaeyen et al. (1996) 1 3.4 Combined cognitive/educational Fibromyalgia: outpatient$31
4.6 Attention control (education)
4.8 Waiting list control
Williams et al. (1996) 1 3.5 Inpatient cognitive behavioural Chronic pain — mixed: in- and
3.5 Outpatient cognitive behavioural outpatiemts; 121
4.8 Waiting list control
Linton and Gotestam, (1984) - -
Linton et al, (1985) - -
Parker et al., (1988) - -
Peters et al., (1992) - -
Pilowsky et al., (1995) - -
Strauss et al, (1986) - -

®References that were retrieved in the literature search but did not contain useable data.

Randomization qualityl, random assignment; 2, random assignment of matched pairs or counter balanced by explicit criterion; 3, random assignme
compromisedTreatment first digit; 1, biofeedback and relaxation (Bfb); 2, behaviour therapy; 3, cognitive therapy; 4, control &ecqnd digit 1,
biofeedback; 2, relaxation; 3, 1 and 2; 4, coping skills training (after Turk et al., 1983); 5, cognitive restructuring (after Beck et al., 19@8ti6ned
bibliotherapy; 7, active treatment (treatment as usual — TAU); 8, waiting list coftedient group n, total number treated in the trial.

under-sampled. Table 4 also shows the numbers of trialsvioural) the measures broadly tap two components of pain
which sampled each domain and the average number ofbehaviour: (1) the behavioural expression of pain, as indi-

measures taken per trial. cated by postural adjustments and para-vocalisations, and
assessed by measures such as Keefe's pain behaviour obser-
3.5. Effect sizes vation system (Keefe and Block, 1982) (2) increasing activ-

ity levels, usually measured by self report, e.g. MPI-Activity

Inspection of Table 4 reveals that three domains, biolo- (Kerns et al., 1985). Successful treatment is expected to
gical, use of health care system, and miscellaneous, weredecrease the overt expression of pain and increase beha-
sampled by very few trials. We, therefore, did not compute vioural activity. We therefore, divided the pain behaviour
ESs for these domains. Inspection of the measures used irdomain to reflect these differences.
other domains led us to consider subdividing three of them
on the basis of the measures within them. In domain 2 3.5.1. Treatment versus waiting list control
(mood/affect) there was a clear division between measures Table 5 displays the results for the comparisons between
of depression (BDI, CES-D) and measures of other affective the all treatments and the waiting list control conditions.
states, predominantly anxiety (STAI-S). Domain 3 (cogni- The left side of the table shows the number of comparisons
tive appraisal and coping) contained measures which might(n) contributing to the estimated ES and the estimates of
broadly be defined as ‘negative’, i.e. related to poor adjust- mean effect size, weighted by the sample sizes of each
ment (catastrophizing, passive coping), and ‘positive’, i.e. contributing comparison, and corrected for unreliability in
related to good adjustment (active coping). This basic con- the measurements for each measurement domain. The
ceptual division has been substantiated in the coping litera-homogeneity of each set of ESs was also computed with
ture and we, therefore, conducted separate analyses on thene or two exceptions the application of the Hunter and
two components. Finally, we noted that in domain 4 (beha- Schmidt (1990) ‘75% rule’ indicated that the samples
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Table 4

Distribution of outcome measures in the 25 trials entered into the meta-analysis and the percentage of trials contributing to each domain. Titeemafan nu
measures per trial (column 3) is calculated only for those trials which contributed a measure in the relevant domain

Domain Number of trials Mean number of SD Range
sampling the domain measures per trial

Pain experience 25 (100%) 1.64 1.20 1-7
Mood/affect 22 (88%) 1.64 0.77 1-3
Cognitive coping and appraisal 17 (68%) 2.34 1.16 1-5
Behavioural activity 17 (68%) 1.88 1.23 1-4
Biological 9 (36)% 2.89 2.28 1-9
Social role functioning 19 (76%) 2.00 1.12 1-4
Use of health care system 3 (12%) 1.00 0.00 0
Miscellaneous 5 (20%) 1.40 0.49 1-2

were heterogeneous. We, therefore, decided to report all the  All three types of treatment are effective in changing pain
data on the assumption that the ESs are heterogehdoes experience, i.e. reducing pain intensity, improving social
reported 95% confidence intervals in the both Tables 5 and 6role functioning, and (accepting the single behaviour ther-
were calculated on this assumption as are zhalues:z apy comparison available) in reducing negative appraisal
values= 1.96 indicate that the mean ES is significantly and coping (predominantly catastrophization).
greater than 0 at the conventional 5% (two-tailed) level,
i.e. the null hypothesis that treatment is no more efficacious 3.5.2. Treatment versus treatment control
than the WLC condition is rejected. Without exception this ~ Summary statistics for the comparisons between treat-
hypothesis was rejected for all measurement domains. Thements and active treatment controls are shown in Table 6,
median value of the ES for the measurement domains shownwhich has the same format as Table 5. Altogether there were
in Table 5is 0.5, i.e. patients in receipt of treatment are, on fewer comparisons between treatments and ATC conditions
average, improved by half a standard deviation relative to and the majority of these comprised CBT treatments. When
those assigned to WLC conditions. the overall (left side of Table 6) mean ESs are estimated,
The right side of Table 5 shows the same statistics for treatments are reliably more effective (ES0) than ATC
sub-groups of treatment types. The null hypothesis tested isconditions for the domains of pain experience, cognitive
that the particular treatment is no more efficacious than the coping and appraisal (increasing positive coping), and
WLC condition: no comparisons between treatment type are pain behaviour (reducing expression of pain). There was
made. The number of treatment versus control comparisons,no effect of treatment on the other domains, although it
on which each of the ESs is made, is variable with most data should be noted that no data were available to estimate an
being due to the CBT subgroup. CBT is more efficacious ES for the increasing activity component of pain behaviour.
than the WLC control conditions for all measurement  When treatment subtypes are considered the results for
domains except the expression of pain behaviour. Therethe largest group, CBT correspond to the findings for the
were relatively fewer comparisons between behaviour ther- overall estimate. This is not surprising given that CBT con-
apy and WLC conditions and the estimates of mean ES aretributes most to the overall estimate. The ES estimates for
based on smaller samples. There were >E8 for the the small number of behaviour therapy comparisons are
domains of pain experience, mood/affect (other than depres-generally not>0, with two notable exceptions, a reduction
sion), social role functioning (reduced interference) and in the expression of pain behaviour, and an improvement in
most markedly for the expression of pain behaviour. The social role functioning. The latter is notable since the esti-
number of comparisons between biofeedback and relaxationmate of the overall ES 0.
treatments and WLC conditions was also small. There
were ES> 0 for pain experience, mood/affect (depression),
positive and negative coping, and social role function- 4. Discussion
ing.
4.1. Resume
! The decision to regard the ESs as heterogeneous seemed prudent given
that most of the analyses indicated heterogeneity, and that where homo-  |n answer to the two questions addressed by this study,
getr_‘;“{ was ir”dibcate‘; itnmig:r: :‘a"‘_’nbeﬁ_” hat_gidb_“_t;b'? éos the fraCtd:hatn we conclude that active psychological treatments based on
fer(s)rln ?hissve\llsﬁee ssjsd‘i/. 'CI)'hesfo(leocfsofI tr\ml(\; :ssijmlr;/tlioﬁais tosirr\é?e?iseatnve the pr!nC|pIes of COgmtl\_/e_behawoural therapy (mclung
confidence interval which is tantamount to increasing the probability of P€haviour therapy and biofeedback) are effective relative to
a Type Il error. We note that in no case, where homogeneity was indicated, Waiting list control conditions. CBT produced significant
did the assumption of heterogeneity change the significance of the result. changes in measures of pain experience, mood/affect, cog-
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Table 5

Effect Sizes for treatments versus waiting list controls. See text for explanation of table. Figures in parenthesis in the penultimate colujnar¢56Cl
standard errors of a single effect size. CBT, cognitive behavioural therapy, BT, behavior therapy, BFB, biofeedback

Domain Overall Sub groups
n Mean ES 95% ClI z n Mean ES 95% ClI z
Pain experience 28 0.40 0.22-0.58 4.28 CBT 16 0.33 0.09-0.57 2.78
BT 5 0.32 -0.09-0.55 2.73
BFB 7 0.74 0.28-1.20 3.17
Mood/affect depression 24 0.36 0.13-0.59 3.11 CBT 13 0.38 0.07-0.69 2.43
BT 4 -0.03 -0.21-0.15 -0.33
BFB 7 0.74 0.28-1.20 3.17
Mood/affect other 16 0.52 0.19-0.84 3.10 CBT 9 0.41 0.00-0.82 1.96
BT 2 0.74 0.41-1.08 4.34
BFB 5 0.71 -0.01-1.43 1.94
Cognitive coping and 16 0.50 0.27-0.73 4.20 CBT 8 0.41 0.08-0.73 2.44
appraisal negative BT 1 1.41 #0.41)] (3.79)
BFB 7 0.52 0.29-0.76 4.47
Cognitive coping and 11 0.53 0.28-0.78 4.20 CBT 8 0.58 0.28-0.89 3.72
appraisal positive BT 1 0.56 40.37)] (1.51)
BFB 2 0.17 0.03-0.32 2.41
Behaviour expression 12 0.50 0.22-0.78 3.49 CBT 5 0.49 -0.08-1.05 1.68
BT 5 0.45 0.31-0.59 6.28
BFB 2 0.71 -0.03-1.45 1.89
Behaviour activity 14 0.46 0.25-0.72 4.34 CBT 7 0.48 0.20-0.77 3.31
BT 2 0.54 0.28-0.79 4.12
BFB 5 0.39 -0.03-0.80 1.81
Social role functioning 25 0.60 0.44-0.76 7.28 CBT 15 0.61 0.39-0.84 5.35
(social role interference) BT 4 0.34 0.17-0.51 3.90
BFB 6 0.85 0.58-1.31 6.05

nitive coping and appraisal (reduction of negative coping ments by two means: we corrected for unreliability in the
and increase in positive coping), pain behaviour and activity measures, and we grouped measures into reliably defined
level, and social role function. When compared across the domains. We recognise that neither of these procedures is
same range of outcomes with other treatments or control perfect. The correction for reliability was dependent on the
conditions, the efficacy of CBT is of a smaller size and availability of published coefficients and the degree to
limited to the outcomes of pain experience, positive coping which these coefficients may be generalized to the samples
and social role function. The overall effect sizes in the order is not always known. Our decision to analyze the outcome
of 0.5, is concordant with those from larger meta-analyses measures by treatment domains was pragmatic. Clearly
for psychological treatments for a variety of disorders investigators expect changes in conceptually distinct areas
(Shadish et al., 1997), and our conclusion is similar to that of measurement, which we believe are reflected in the
reached by Compas et al. (1998) in a narrative review of domains used in this analysis. (8Yeighting trials It is
selected studies. unusual to reject the trial weighting approach in the pain
How might our conclusion be affected by our methods? field since the quality of medical trials in pain is known to be
We identify three areas where we made clear decisionsassociated with the likelihood of finding a positive effect
about the treatment of the data: exclusion of unpublished (Jadad et al., 1996b). However, the practice is by no means
trials, treatment of study measures, and not weighting stu- universally endorsed (Egger and Davey Smith, 1997): the
dies by quality. (1)Published trials the use of only pub-  judgements of quality are necessarily subjective and the
lished trials assumes that no unpublished trials would weightings arbitrary (Thompson and Pocock, 1991; Egger
qualify for inclusion, but given the liberality of inclusion et al., 1997). Although there are excellent guidelines (Alt-
criteria in this review, that may well be unfounded. How- man, 1996), there is no ‘gold standard’ (Chalmers, 1991).
ever, there would need to be many such trials, or ones with We decided instead to be catholic in our criteria for study
large samples and effects, to make a significant differenceinclusion and conservative in the statistical treatment of
(Chalmers, 1991). Like reviewers in many other fields, we their results.
judged this to be unlikely, but the ‘amnesty’ for trials is
wholeheartedly welcomed as they will provide a more satis- 4.2. Comment on the quality of trials
factory basis for such judgements. [easurementWe
attempted to gain control of the variability in the measure-  Arguably most trials were statistically under powered.
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Table 6

Effect sizes for treatments versus treatment controls. Details of the table are given in the text

Domain Overall Sub groups
n Mean ES 95% ClI z n Mean ES 95% CI z
Pain experience 22 0.29 0.11-0.46 3.21 CBT 17 0.26 0.05-0.47 245
BT 4 0.33 -0.04-0.71 1.70
BFB 1 0.52 [¢0.28)] (1.83)
Mood/affect depression 15 -0.14 -0.32-0.04 -1.52 CBT 11 -0.14 -0.36-0.08 -1.22
BT 4 -0.14 -0.38-0.11 -1.07
BFB 0 - - -
Mood/affect other 16 0.05 -0.27-0.37  -0.30 CBT 13 0.01 -0.34-0.36 0.05
BT 2 0.62 -0.55-1.79 1.03
BFB 1 0.15 [¢0.28)] (0.54)
Cognitive coping and 14 0.17 -0.08-0.42 1.35 CBT 11 0.09 -0.18-0.35 0.63
appraisal (negative)
BT 2 0.53 -0.16-1.22 1.53
BFB 1 0.54 [¢0.28)] (1.92)
Cognitive coping and 15 0.40 0.21-0.62 3.60 CBT 12 0.55 0.38-0.72 6.57
appraisal (positive)
BT 2 -0.13 -0.55-0.29 -0.61
BFB 1 -0.40 [&0.28)] -1.42)
Behaviour expression 11 0.27 0.08-0.47 2.76 CBT 8 0.31 0.05-0.56 2.36
BT 2 0.06 0.02-0.10 3.11
BFB 1 0.34 £0.28) (1.20)

Behaviour activity (no data) - - -
Social role functioning 14 0.17 -0.08-0.34 1.62 CBT 10 0.10 -0.15-0.35 0.76
(social role interference)

BT 4 0.37 0.17-0.58 3.61
BFB 0 - - -

This is unsurprising given the demands of delivering a com- commonly entered into an active treatment group or drop
plex multicomponent treatment with sufficient consistency out of the trial.

for large numbers of patients over a prolonged period of When treatments were considered, across both compari-
time. On the other hand, some trials might be regarded assons (WLC and TC), there was considerable variability in
over-complex with multiple treatment and control groups. quality and quantity of treatment as reported in the results.
In future trialists might consider the merits of simple two While some authors gave explicit accounts of the treatment
armed trials with sufficient numbers comparing a treatment procedures with reference to manualized interventions
with suitable control. The content of and differentiation of which were appropriately monitored, this was not univer-
control groups from treatment requires careful considera- sally so. It is possible that expediency and economy of
tion (Schwartz et al., 1997). Patients assigned to a waiting reporting is a product of external pressures (e.g. editorial
list in one trial may continue to receive existing treatments demands), but this does not account for what appear to be
(such as physical therapy or pharmacotherapy) which may rather brief interventions delivered by relatively inexper-
be equivalent to the treatment control in another trial. ienced therapists to chronically distressed patients for any
Unless expectations of efficacy are monitored, it would be realistic expectation of change to take place. In addition we
invidious to make assumptions about equivalence in terms note that the measurement of process variables, such as
of patients’ experience. There was also variability within patients’ expectations of change, adherence to treatment
the class of treatment controls from continuing previously methods, and therapist competence, were generally lacking.
ineffective treatments to starting a treatment with demon- In comparison with best practice in the psychotherapy out-
strated benefit, such as arthritis education (e.g. Lorig, 1982; come literature the design and implementation of psycho-
Keefe et al., 1996). The distinction between the content of logical treatment trials for chronic pain has considerable
active treatment and control condition can also be a fine one.scope for development (Kazdin, 1994; Lambert and Hill,
We surmize that being allocated to a control condition 1994).

would have different psychological consequences to being Our analysis of outcome measures revealed a lack in
allocated to an active treatment, even though that treatmentsome domains which have economic importance and are
is based on predominantly non-psychological principles, of concern to health service managers, third party payers
e.g. physical therapy. In addition long-term comparison of and patients themselves. Data were notably sparse on health
treatment and control groups was rendered difficult by the service use, drug intake, uptake of additional treatment, and
use of waiting list controls. Patients in these groups were change in work and occupational status as a consequence of
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treatment. The over reliance on self report measures is alsoBeck, A-T., Rush, A.J., Shaw, B.F. and Emery, G., Cognitive Therapy of
notable. While many of these measures are psychometri-_Depression, Guildford Press, New York, 1979.

cally reliable the extent to which they are influenced by Ch;ng;Z’OT'C" Problems induced by meta-analyses, Stat. Med., 10 (1991)

measurement reactivity is often unknown. We note that gragley, L.A., Young, L.D., Anderson, K.O., Turner, R.A., Agudelo, C.A.,

this feature is not confined to the field of pain (Smith et  McDaniel, L.K., Pisko, E.J., Semble, E.L. and Morgan, T.M., Effects of
al., 1980) and while many psychological states can only psychological therapy on pain behavior of rheumatoid arthritis patients,
be measured through self report the development of robust Treatment outcome and 6-month follow-up, Arth. Rheum., 30 (1987)

: i . . 1105-1114.
measures of direct observation or independent blind asses-(:ompas, B.E.. Haaga, DAF., Keefe, F.J., Leitenberg, H. and Williams,

sors would be beneficial. Kaplan (1990) has argued persua- pa, A sampling of empirically supported treatments from health psy-
sively for the desirability of behavioural outcomes in health  chology: smoking, chronic pain, cancer and bulimia nervosa. J. Consult.
care trials. Clin. Psychol., 66 (1999) 89-112.
Dickersin, K., Scherer, R. and Lefebvre, C., Identifying relevant studies for
systematic reviews, Br. Med. J., 309 (1994) 1286—1291.
Egger, M. and Davey Smith, G., Meta-analysis: potentials and promise, Br.
Med. J., 315 (1997) 1371-1374.
Published randomized controlled trials provide good evi- Egger, M., Davey Smith, G. and Phillips, A., Meta-analysis: principles and
dence for the effectiveness of cognitive behavioural therapy procedures, Br. Med. J., 315 (1997) 1533-1537.
and behaviour therapy for chronic pain in adults. This sys- Flor. H.. Fydrich, T. and Turk, D.C., Efficacy of multidisciplinary
tematic review raised methodological issues which should pain treatment centers: a meta-analytic review, Pain, 49 (1992) 221-
be considered in the design of future trials. Psychological Flor, H. and Birbaumer, N., Comparison of the efficacy of electromyo-
treatment of chronic pain is complex, lengthy and variable, graphic biofeedback, cognitive-behavioral therapy, and conservative
outcomes cannot be easily dichotomized, and it is rarely medical interventions in the treatment of chronic musculoskeletal
possible to blind patients and therapists to treatment condi- _ Pain. J. Consult. Clin. Psychol,, 61 (1993) 653—658.

. e . . . Fordyce, W.E., Fowler, R.S., Lehmann, J.F. and DelLateur, B.J., Some
tions. We see the comments, criticisms and questions which implications of learning on problems of chronic pain, J. Chronic Dis.,

arise from our review as a cause for optimism and we hope 51 (1968) 179-190.

provide material for debate. Fordyce, W.E., Fowler, R.S., Lehmann, J.F., Delateur, B.J., Sand, P.L. and
Treischmann, R.B., Operant conditioning in the treatment of chronic
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