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Study Design. A randomized controlled trial.
Objectives. To determine 1) whether, among patients

with persistent disabling low back pain (LBP), a group
program of exercise and education using a cognitive be-
havioral therapy (CBT) approach, reduces pain and dis-
ability over a subsequent 12-month period; 2) the cost-
effectiveness of the intervention; and 3) whether a priori
preference for type of treatment influences outcome.

Summary of Background Data. There is evidence that
both exercise and CBT delivered in specialist settings is
effective in improving LBP. There is a lack of evidence on
whether such interventions, delivered by trained individ-
uals in primary care, result in improved outcomes.

Methods. The study was conducted in nine family
medical practices in East Cheshire, UK. Patients 18 to 65
years of age, consulting with LBP, were recruited; those
still reporting LBP 3 months after the initial consultation
were randomized between the two trial arms. The inter-
vention arm received a program of eight 2-hour group
exercise session over 6 weeks comprising active exercise
and education delivered by physiotherapists using a CBT
approach. Both arms received an educational booklet and
audio-cassette. The primary outcome measures were
pain (0–100 Visual Analogue Scale) and disability (Roland
and Morris Disability Scale; score 0–24).

Results. A total of 196 subjects (84%) completed fol-
low-up 12 months after the completion of the intervention
program. The intervention showed only a small and non-
significant effect at reducing pain (�3.6 mm; 95%

confidence interval, �8.5, 1.2 mm) and disability (�0.6
score; 95% confidence interval, �1.6, 0.4). The cost of the
intervention was low with an incremental cost-effective-
ness ratio of £5000 (U.S. $8650) per quality adjusted life
year. In addition, patients allocated to the intervention
that had expressed a preference for it had clinically im-
portant reductions in pain and disability.

Conclusions. This intervention program produces only
modest effects in reducing LBP and disability over a
1-year period. The observation that patient preference for
treatment influences outcome warrants further investiga-
tion.
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Back pain is one of the most common and costly health
complaints, with 7% of the U.K. adult population con-
sulting their general practitioner (GP) for low back pain
(LBP) each year.1 Further, recent evidence has shown
that up to half of patients consulting their GP with a new
episode of LBP will continue to experience pain and dis-
ability 3 months later.2 It is important that, when acute
symptoms have not resolved, delay in intervention is
avoided. However, given the magnitude of the problem
and the scarcity of resources in secondary care, it is pref-
erable that any intervention for patients with persistent
LBP is delivered in a primary care setting. Further, it
must be acceptable and convenient to patients and cost-
effective.

Chronic LBP and associated disability is multifacto-
rial in etiology and best understood with a biopsychoso-
cial model.3 Studies have demonstrated that the main
determinants of disability in LBP are psychosocial and
changes in psychosocial factors appear to be key in the
reduction of reported disability in people undergoing
physiotherapy exercise programs.4–6 Previous studies
have demonstrated that a cognitive behavioral approach
to the management of musculoskeletal pain is effective in
reducing disability7,8 and reducing the time taken to re-
turn to work.9,10 A recent Cochrane review concluded,
overall, that there was evidence that behavioral therapy
was superior to waiting-list-controls in terms of short-
term pain relief. Most of these studies involved the deliv-
ery of care in specialist settings and were evaluated as of
low methodologic quality.11 There has been no research
into the effect of such a treatment approach using trained
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individuals in primary care when symptoms have proved
resistant to normal management.

Physiotherapists commonly treat LBP in the primary
care setting where access to psychological services might
be restricted. Training physiotherapists to perform cog-
nitive behavioral therapy (CBT)-oriented programs is at-
tractive, and there has already been research using indi-
vidual therapy.12 Enabling physiotherapists to conduct
group sessions has the potential to offer improved cost-
effectiveness of treatment programs.

Our main aim was therefore to evaluate the hypothe-
sis that, among patients with persistent disabling LBP 3
months after initial GP consultation, a 6-week commu-
nity-based group intervention program based on active
exercise and education using a CBT approach results in a
reduction in pain and disability over the subsequent 12-
month period, in comparison to usual GP care supple-
mented with educational material. In addition, we aimed
to determine the cost-effectiveness of the intervention
and to examine whether a priori patient preference for
type of treatment influenced outcome.

Materials and Methods

The trial was set in nine general practices in East Cheshire, UK.
Ethical approval was granted by the South Cheshire Local Re-
search Ethics Committee (LREC Number M134/01). The trial
was registered on the International Standard Randomized Con-
trolled Trial Number System (ISRCTN-89801482) and on
http://www.controlled-trials.com.

Study Population. Patients, 18 to 65 years of age, consulting
their GP with LBP between January 2002 and July 2003, were
invited to take part in the study. Initial patient recruitment was
conducted, either directly by the GP during the consultation or
by identifying patients in weekly searches of practice computer
records and mailing invitation letters on behalf of the GP. Cri-
teria for exclusion were also checked in medical records, i.e.,
consultation for LBP in past 6 months, “red flags” indicating
signs of serious pathology,13 pregnancy or recent childbirth,
major rheumatologic, neurologic, neoplastic, or other condi-
tions that may prevent full participation in the intervention,
previous spinal surgery, major psychiatric illness diagnosed or
such symptoms under investigation, or a history of drug or
alcohol abuse in past 5 years.

Irrespective of method of recruitment, patients were given
the same study information sheet and asked for their consent to
be contacted again, by questionnaire, 3 months after their GP
consultation. This questionnaire assessed LBP using a 100-mm
visual analogue scale (VAS) and disability using the Roland and
Morris Disability Questionnaire (RMDQ), which provides a
scale score of 0 (no disability) to 24.14 In addition, various
demographic characteristics were assessed, as was psychologic
distress using the 12-item General Health Questionnaire
(GHQ),15 general health using the EuroQol EQ-5D,16 and
healthcare usage. The GHQ has previously been demonstrated
to be a powerful predictor of both the onset and outcome of an
episode of LBP.17,18 Each item is scored from 1 (low level of
distress) to 4 (high level of distress), giving a total score of 12 to
48. The EQ-5D scale ranges from 1 (perfect health) to 0 (dead).
Healthcare usage data included care from GPs (number of con-
sultations), prescribed and nonprescribed medication usage,

care from NHS hospitals (emergency, nonemergency admissions,
outpatient visits, other visits), and private treatments (hospital
admissions or visits to other healthcare professionals).

At 3 months, persons reporting persistent disabling LBP,
defined as a pain score of �20 mm or more (100-mm VAS) and
a RMDQ disability score of �5, were invited to attend a pre-
trial assessment visit, where trial eligibility was verified by a
study physiotherapist. These therapists also took consent for
enrollment in the trial. Participants were then randomized to
one of two treatment groups at the University of Manchester,
by means of a computer-generated code, by a researcher inde-
pendent of the assessment process. Patients were allocated us-
ing a stochastic minimization procedure to ensure trial arms
were comparable for gender, prior history of back pain (yes/
no), and level of psychologic distress (�22 GHQ). This cutoff
has previously been demonstrated to identify a group at high
risk of persistent symptoms.18 Patients were contacted within
48 hours of randomization to inform them of their treatment
allocation and for the exercise/CBT group to book them into
the next session.

Given the nature of the interventions, it was not possible to
blind subjects or staff to treatment allocation. Thus, to assess
the possible influence of treatment preference on LBP outcome,
after an explanation of each treatment arm and before random-
ization, each participant was asked whether they had a prefer-
ence for which intervention they may be allocated.

Interventions. Both groups were mailed an educational pack
containing a booklet and audio-cassette. Both contained advice
on self-management suitable for patients with persistent LBP.
There were nine “leaflets” in the booklet: pain and activity;
pacing; goal setting; stress; posture and body mechanics; guide-
lines for sleep hygiene; beds and sleeping; flare-up plans; when
to see your GP. The comparison arm received no further inter-
vention and continued to be treated as usual according to
their GP.

Those randomized to the active intervention were invited to
attend a community-based treatment program, consisting of
eight 2-hour group sessions over a 6-week period. Each group
comprised between 4 and 10 participants and was led by 2
physiotherapists. The objectives of the intervention were to:

Introduce and develop awareness of the concept of manag-
ing back pain through focusing on resumption of activity;

Enable the patient to achieve independent control of their
back pain through the use of physical exercise and psycho-
logical self-help techniques;

Encourage and assist patient return to normal activities/
work; and

Prepare patients to independently manage subsequent epi-
sodes of back pain and improve levels of activity.

The main features of the program included problem solving,
pacing and regulation of activity, challenging distorted cogni-
tions about activity and harm, and helping patients to identify
helpful and unhelpful thoughts about pain and activity. This
was achieved through group discussion, the use of case vi-
gnettes, and practical (physical) activities. Further details of
how the objectives were met and an overview of the 8 treatment
sessions are given in Appendix 1 (available online through Ar-
ticle Plus). Each session began with a review of the previous
session and each included a period of exercise. The course in-
cluded key features of a cognitive behavioral approach to en-
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couraging the self-management of back pain.19 In addition to
the sessions, patients were required to set their own homework
each week to practice skills and take part in behavioral exper-
iments at home. Homework was individualized but typically
included paced activity programs, engagement in previously
avoided activities of daily living, and resumption of a ceased
leisure activity or hobby. Monitoring thoughts associated with
pain and recognizing helpful and unhelpful thoughts associated
with these simple behavioral experiments were also included.
Homework was assessed and discussed at the beginning of each
session and followed up the problem solving sessions where
necessary.

Treatment Fidelity. The team of therapists who delivered the
intervention were trained to competencies designed to be ap-
plicable to the needs of nonpsychologists managing musculo-
skeletal pain conditions in the primary care setting. The train-
ing was led by a physiotherapist experienced in cognitive
behavioral treatment approaches to pain management (P.J.W.)
and comprised four classroom days on the principles of CBT
for LBP, and reflective practice.

Treatment fidelity was assessed by an independent rating of
audio-recordings of the group sessions. A purposive sample of
15 recordings was made (with the participants’ consent) such
that there were recordings from each of the sessions and includ-
ing each of the physiotherapists. These recordings were then
assessed by two external and independent examiners experi-
enced in the field of delivering cognitive behavior therapy. A
checklist of “desirable” CBT principles was developed and the
audio-recordings were assessed for “no evidence,” “some evi-
dence,” or “clear evidence” that these principles were being
adhered to in the treatment sessions.

Outcomes. Participants were sent a postal questionnaire 3, 9,
and 15 months postrandomization, approximating to the end
of intervention, 6, and 12 months post-treatment. Primary clin-
ical outcomes were pain severity (100-mm VAS) and disability
(RMDQ). In addition, general health was assessed using the
EQ-5D.

Sample Size. A minimum clinically important difference of 3
points in the RMDQ was used for the sample size calculation, as
has been previously recommended.20 Based on previous data
among persons consulting with back pain,18 a within-group stan-
dard deviation of 6 RMDQ points was assumed, and a correlation
between baseline and follow-up scores was 0.67. A study with 84
subjects per arm would have 90% power to detect a 3-point dif-
ference using a two-tailed test and 5% significance level. This
would also detect a 12-mm difference in pain score.

Statistical Methods. Treatment effect with 95% confidence
interval (CI) was estimated at each of the three follow-up stages
for the primary outcomes, pain VAS and RMDQ, separately,
using analysis of covariance, adjusting for baseline pain,
RMDQ, age, gender, LBP history, and psychological distress
(GHQ). All analyses were conducted according to “intention to
treat” (ITT) principles. Because of the method of delivery of the
intervention, there may have been clustering within groups.21

Random effect models were used to control for any potential
“group effect,” from which the intracluster correlation coeffi-
cient was estimated. In addition to the three cross-sectional
analyses, a longitudinal analysis of treatment effect across the

whole follow-up period was carried out. Generalized linear
latent and mixed models were used: 1) to determine whether
there was evidence of a random gradient (i.e., whether change
over time varied from one individual to another); 2) to investi-
gate time by treatment interaction; 3) to estimate overall treat-
ment effect; and 4) to examine whether any time trend in out-
come was evident, regardless of treatment.

A preplanned subgroup analysis was carried out to investi-
gate the influence of prior patient treatment preference on
treatment effect.

Economic Analysis. The cost of health care was calculated
for each patient who provided healthcare utilization data at all
three follow-up stages (as detailed above). In addition, we col-
lected information on aids or equipment purchased by the in-
dividual because of their back pain. For comparability, we
costed the same health resources as a recent major U.K. back
pain trial,22 updated for 2003 to 2004 prices.23 Private care
costs were obtained from the same major insurance provider
(www.bupahospitals.co.uk/asp/paying/priceguides.asp; ac-
cessed October 11, 2005). Costs of delivering the interventions
were added and the mean cost per trial arm calculated. The
EuroQol (EQ-5D) instrument measuring health-related quality
of life was used as the health outcome for the economic analy-
sis.16 Quality-adjusted life years (QALYs) were estimated by
calculating “area under the curve.” A bootstrapping technique
was used to estimate the mean difference between trial arms in
both costs and QALYs using 1000 repetitions. Costs and
QALYs were adjusted so they covered a 12-month and not a
15-month period. These estimates were then used to generate
the cost effectiveness acceptability curve.

Because decision makers, whether they are individual clini-
cians or policy makers, have to choose a treatment option for a
patient (even if this is no treatment), we should choose the
treatment that is most likely to be cost-effective, whether or not
this is statistically significant. Therefore, the economic ap-
proach does not rely on traditional tests of statistical signifi-
cance. Rather, the cost-effectiveness of a treatment decision is
based on average cost-effectiveness ratios. The uncertainty
around our choice can be portrayed through either using con-
fidence intervals or, using cost-effectiveness acceptability
curves. A cost-effectiveness acceptability curve allows a deci-
sion maker to look at the level of uncertainty associated with a
“willingness to pay” value for each increment in health gain: in
this instance a QALY.

Results

Participant Flow
A total of 2068 potentially eligible patients consulted a
GP with LBP in one of the nine participating general
practices between January 2002 and July 2003 (Figure
1). A total of 61% of these individuals agreed to take
part in the study, of whom 92% subsequently completed
the 3-month post-GP consultation questionnaire. At this
time, 39% of participants were identified as having per-
sistent disabling LBP (�20 mm pain VAS and �5
RMDQ). A total of 280 patients completed a pretrial
assessment and 234 were found to be eligible, consented,
and were randomized, 116 to the intervention arm. Fol-
low-up questionnaires were returned by 95% of partici-
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pants at 3 months, 87% at 9 months, and 84% at 15
months (Figure 1).

Patients who refused to participate were compared
with those who consented. Consenters at the initial GP
recruitment stage (n � 1255) were older (median differ-
ence, 6 years; 95% CI, 5 to 7 years) and included more
females (difference, 8%; 95% CI, 4% to 12%) than non-
consenters (n � 813). Subsequently, patients who re-
turned the 3-month post-GP questionnaire (n � 1152)
were also older and included more females than those
who failed to return it (n � 103). However, females were
less likely to attend a pretrial assessment. Otherwise,
groups were similar with respect to age, pain, and dis-
ability. Among those attending the assessment, there were
no significant differences between those who agreed to be
randomized (n � 234) and those who refused (n � 14). In
summary, there were a few small differences between pa-
tients who did and did not participate in the study, but there
were no major threats to external validity.

For patients randomized, the demographic character-
istics of the two trial arms were similar (Table 1).

Analysis of Treatment Effect
Pain and disability outcome scores for both groups can
be seen in Table 2. Both groups demonstrated a substan-

tial reduction in pain over the course of follow-up: in the
intervention group pain reduced from 44.9 mm to 27.9
mm on the VAS, while in the control group pain reduced
from 51.6 mm to 36.4 mm. Since adjusting for potential
clustering of patients within treatment groups showed no
evidence of a group effect, effect estimates are presented
without such adjustment. However, there was some ev-

Figure 1. Flow of participants
from recruitment to follow-up.
Values are % followed-up of 116
and 118 randomized individuals,
respectively.

Table 1. Baseline Characteristics of Participants

Intervention
Arm

(n � 116)

Control
Arm

(n � 118)

Demographics
Age (yr) �mean (SD)� 47.3 (10.9) 48.5 (11.4)
Female gender �no. (%)� 71 (61) 69 (58%)
Married/living as married �no. (%)� 85 (73) 86 (73%)
Paid employment �no. (%)� 79 (68) 78 (66%)
Routine and manual occupations �no. (%)� 33 (28) 32 (27%)

Clinical factors
Pain intensity (VAS) �mean (SD)� 44.9 (18.2) 51.6 (22.9)
Disability (RMDQ) �mean (SD)� 10.6 (3.9) 10.9 (4.0)
Episode duration before GP consultation

�1 mo �no. (%)�
63 (54) 45 (38)

History of LBP �no. (%)� 104 (90) 103 (87)
Psychological distress (GHQ �22) �no. (%)� 96 (83) 96 (81)
General Health (EuroQol EQ-5D) �mean (SD)� 0.66 (0.22) 0.64 (0.22)
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idence that change over time in outcome varied from one
individual to another; therefore, models are presented
accounting for a random gradient. There was, however,
no evidence of an interaction between treatment effect
and time.

The intervention group experienced only a small reduc-
tion in pain and disability relative to the control group,
effects that were not statistically significant (Table 2).
Across the 15 months following randomization, there were
no significant differences in outcome between the interven-
tion and control arms: intervention reduced pain scores by
3.6 mm (95% CI, �8.5 to 1.2) relative to the control arm,
and RMDQ by 0.6 points (�1.6 to 0.4). There was no
trend in the change in pain and disability scores over the
follow-up period. The intervention produced a modest im-
provement in general health compared with the control:
EQ-5D score 0.04 (�0.01 to 0.09).

Patient Preference
Before randomization, 114 (49%) patients had stated a
preference to receive the intervention, 20 (8%) the con-
trol, and 100 (43%) were indifferent. A significant inter-
action between patient preference and treatment effect
was found at 9- and 15-month follow-up (Table 3). Pa-
tients allocated to the intervention who had a preference
for it had clinically important reductions in pain and
disability, whereas patients who had a preference for the
control (although in the minority) had a poorer outcome
if they received the intervention. For those with no pref-
erence, there was little effect of the intervention.

Economic Analysis
Patients providing healthcare utilization data (n � 149;
n � 78 intervention arm) were entered in a cost-utility

analysis. The mean difference in cost was £27 (U.S. $47)*
higher in the intervention arm (95% CI, �159 to 213).
The mean incremental cost-effectiveness ratio was £5000
(U.S. $8650) per QALY. The cost-effectiveness accept-
ability curve (Figure 2) shows that there was about a
90% probability that the treatment produced a cost per
QALY of £30,000 (U.S. $51,900) or less.

Treatment Fidelity and Compliance
The results of the two independent assessors of treatment
fidelity can be seen in Table 4. They concluded that:
“CBT principles were, for the most part, applied by
physiotherapists in this trial. The teaching notes pre-
pared for each session were adhered to and the topics
were covered in detail. At times, however, it was evident
that the therapists found it difficult to adopt the commu-
nication style characteristic of a CBT approach and some
methods, including challenging patients’ beliefs and
fears, were limited.” It is clear from Table 4 that for most
components there was “some” evidence of them being
present in each session.

Regarding compliance to the interventions, 63% of
participants allocated to the group sessions attended at
least half of these sessions. In addition, at the time of final
follow-up, among patients assigned to the intervention
and control arms, 95% and 94% reported having read
the educational booklet respectively, while 86% in both
groups reported having listened to the audiotape.

Discussion

We have demonstrated that, among persons with persis-
tent disabling LBP, an intervention comprising active ex-

*Exchange rate of £1 � $1.73 has been used.

Table 2. Outcomes at 3, 9, and 15 Months

Intervention Arm Control Arm
Treatment Effect*

�difference (95% CI)�n Mean (SD) n Mean (SD)

Primary outcomes
Pain (VAS)

Baseline 116 44.9 (18.2) 118 51.6 (22.9) —
3-mo follow-up 110 29.1 (24.5) 113 35.3 (26.7) �2.44 (�8.43 to 3.56)
9-mo follow-up 105 26.1 (23.5) 98 35.0 (28.4) �4.60 (�11.07 to 1.88)
15-mo follow-up 102 27.9 (26.1) 94 36.4 (27.3) �5.49 (�12.43 to 1.44)
Longitudinal �3.63 (�8.48 to 1.23)†

Disability (RMDQ)
Baseline 116 10.6 (3.9) 118 10.9 (4.0) —
3-mo follow-up 110 7.4 (5.3) 113 8.0 (5.3) �0.31 (�1.50 to 0.88)
9-mo follow-up 105 6.5 (4.7) 98 8.0 (5.4) �1.09 (�2.28 to 0.09)
15-mo follow-up 101 6.7 (5.6) 94 8.0 (5.5) �0.93 (�2.30 to 0.45)
Longitudinal �0.60 (�1.59 to 0.40)†

Secondary outcome
General health (EQ-5D)

Baseline 116 0.66 (0.22) 118 0.64 (0.22) —
3-mo follow-up 98 0.75 (0.18) 87 0.70 (0.25) 0.05 (�0.01 to 0.11)
9-mo follow-up 88 0.75 (0.24) 86 0.71 (0.25) 0.03 (�0.05 to 0.10)
15-mo follow-up 89 0.75 (0.23) 81 0.71 (0.23) 0.03 (�0.04 to 0.09)
Longitudinal 0.04 (�0.01 to 0.09)†

*Effect of intervention adjusted for baseline pain, disability, age, gender, LBP history, and psychological distress estimated by analysis of covariance at each
follow-up stage.
†Effect of intervention across the 15 mo follow-up period estimated by GLLAM adjusting as above.
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ercise and education, delivered using a CBT approach,
produces small nonsignificant improvements over the 15
months following randomization into the study (3.6 mm
in pain and 0.6 RMDQ points) compared with education
alone. A modest improvement was found in the second-
ary outcome of general health. However, the effect of the
intervention was modified by a priori patient preference:
the greatest improvement was evident in those who
wished to receive it, no effect was seen in those who did
not have a preference, and a worsening of symptoms in
those who had preferred only to receive the control in-
tervention.

There are a number of methodologic issues that need
to be addressed in interpreting the findings of this study.
First, one must consider whether there was any bias due
to loss to follow-up; this is a possibility, but unlikely,
since response rates to the follow-up questionnaires were
high (95%, 87%, and 84% at 3, 9, and 15 months,
respectively). Pain and disability in the control arm at
3-month follow-up were lower for patients who subse-
quently dropped out at 9 months; this may explain the
slight increase in effect at 9 months.

Second, compliance to the intervention was modest:
63% of subjects allocated to the intervention attended at
least half (4 of 8) of the sessions. The effect of noncompli-
ance is a dilution of the treatment effect shown by an ITT
analysis, such that the effect in true compliers is a multiple
of this effect. Only a small effect was shown by ITT; even if
this were multiplied to give an estimate of the effect in com-
pliers alone, the effect would still be relatively small.

Third, patients in the trial had relatively mild LBP at
baseline; �20 mm pain and �5 RMDQ points. It may
have been unrealistic to expect the intervention to yield
substantial reductions in these patients. However, al-
though the trial entry criteria, above, were fairly low, the
mean pain and disability was considerably greater than
this: 45 and 52 mm, and 10.6 and 10.9 points in the
intervention and control groups, respectively. Further,
additional analysis showed that treatment effect was no
different in patients with more severe LBP within the
participating group (data not shown).

Fourth, this was a pragmatic trial and evaluated an
intervention delivered in a primary care setting by exist-
ing staff. A team of physiotherapists were trained in the
principles and techniques of CBT to enable them to con-
duct the intervention. However, the question remains as
to whether brief training in these techniques is sufficient
to bring about clinically significant change. A recent
study by Jellema et al24 demonstrated that brief training
in psychosocial assessment and treatment of back pain
delivered to GPs did not improve outcome over usual
care for back pain. The authors postulated that this
might be attributed to ineffective implementation of the
intervention, but further work is necessary. Similarly,
although an independent review of treatment fidelity in
the current study concluded that the main elements of a
cognitive behavioral management program were ad-
hered to in the treatment sessions, it is clear that these
elements were not delivered optimally. It may be, there-
fore, that expecting nonbehavioral therapists to incorpo-

Figure 2. Cost-effectiveness ac-
ceptability curve.

Table 3. Treatment Effect Adjusting for Patient Preference

Treatment Effect (95% CI)*

No Preference (n � 100) Prefer Intervention (n � 114) Prefer Control (n � 20)

Pain (VAS)
3-mo follow-up �0.28 (�9.63, 9.06) �4.70 (�17.45, 8.06) 7.69 (�17.50, 32.89)
9-mo follow-up �0.33 (�10.16, 9.50) �12.61 (�26.01, 0.80) 16.57 (�9.24, 42.37)
15-mo follow-up �1.24 (�11.77, 9.30) �11.74 (�26.18, 2.70) 14.97 (�13.60, 43.54)

Disability (RMDQ)
3-mo follow-up 0.08 (�1.78, 1.93) �1.18 (�3.71, 1.36) 1.69 (�3.32, 6.69)
9-mo follow-up �1.25 (�3.04, 0.55) �0.81 (�3.25, 1.64) 5.44 (0.73, 10.14)
15-mo follow-up 0.13 (�1.96, 2.21) �2.81 (�5.66, 0.04) 4.03 (�1.60, 9.65)

*Interaction term for trial arm and preference, modification of the treatment effect for no preference group.
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rate such aspects into their treatment delivery with only a
brief training program is not realistic.

Finally, despite the limited clinical effectiveness, the in-
tervention was found to have a relatively low cost: approx-
imately £5000 (U.S. $8650) per QALY. We did not evalu-
ate costs from a societal perspective, i.e., indirect costs.

This trial is complementary to recent trials that have
evaluated similar interventions. The U.K. BEAM study
was a large multicenter factorial trial that compared ex-
ercise, manipulation, and “best care” in general practice
for back pain that does not resolve spontaneously.25 The
comparison of exercise and best care in U.K. BEAM (648
subjects) relates to the comparison in our trial. An eight-
session program of exercise led by physiotherapists
trained in the use of CBT principles produced a 1.4-point
improvement in RMDQ score relative to best care at the
3-month follow-up, although this reduced to 0.4 points
by 12 months. The cost-effectiveness of this intervention
was also very close to the current trial.22 The York Back
Pain trial has shown that a very similar intervention pro-
gram reduced disability by 1.4 RMDQ points relative to
usual GP care at the 6- and 12-month follow-up.26 More
recently, a trial attempting to replicate the York trial in a
more deprived area found small, not statistically signifi-
cant, gains in RMDQ of 0.87 and 0.77 at 3 and 12
months, respectively.27 The current trial demonstrated
effects of comparable size, 1.1 and 0.9 RMDQ points at
approximately 9 and 15 months following randomiza-
tion (6 and 12 months after the end of the intervention).

Other studies evaluating interventions in primary care
have also shown little clear benefit for alternative man-
agement strategies. A trial conducted in Dutch general
practices compared an intervention aimed at addressing
identified adverse psychosocial factors among back pain
consulters with usual care and demonstrated no differ-

ence in disability outcome (again, using the RMDQ) over
12 months.24 A study in the United Kingdom among
back pain consulters to primary care found no difference
in functional outcome measured by the RMDQ between
a pain management program and manipulation. It is not
known, however, whether these approaches would have
been superior to no active intervention.12

The results of several studies suggest that the effect of
delivering programs in primary care, which are based on
CBT or include a CBT element, but not delivered by behav-
ioral therapists, result in only modest improvements. How-
ever, before we conclude that these treatments are not ef-
fective in this setting, it will be necessary for future trials to
pay particular attention to the training of nonbehavioral
therapists and in particular evaluating whether short train-
ing programs can impart the necessary skills, and second, as
with the current study, to monitor the delivery. We will be
able to determine whether the problem is with the manage-
ment itself or its delivery. An alternative strategy, given an
insufficient number of behavioral therapists, is to consider
new ways of delivering care such as internet-based pro-
grams which have shown promise in the treatment of dis-
orders such as depression.28

The results according to patient preference are intrigu-
ing: the benefit of the intervention being strongest in those
who expressed a preference for it, a priori. Although only a
very small proportion of subjects reported a preference for
the control (educational) intervention, the effects of prefer-
ence were in the expected direction. Such effects of patient
preference or expectation have been noted previously in
trials of physiotherapy29 and CBT.30 Further, in a trial of
acupuncture or massage, an effect of patient expectations
was observed irrespective of the treatment received. How-
ever, preference for treatment may be a marker for some
unmeasured factors, which themselves influence outcome
of an episode of LBP (such illness attitudes and behav-
iors).31 The mechanism by which patient preference ap-
pears to influence treatment outcome and the types of treat-
ments on which it may have an effect will require
investigation in future studies.

Conclusion

We have shown that an intervention, based on active exer-
cise and education and delivered by community physiother-
apists with brief training in cognitive behavioral manage-
ment techniques, has, at most, a small additional benefit in
the reduction of LBP and disability. However, we have also
shown that small improvements in general health can be
achieved, which, because the interventions are relatively
inexpensive, prove to be cost-effective. It is still unknown,
however, whether more extensive training and practice by
the physiotherapists in CBT techniques could generate
larger effects. It may be that the most effective approach to
managing LBP is the administration of tailored interven-
tions, either by risk factor load or by beliefs. Meanwhile,
evidence is accruing from various randomized controlled
trials to support the results of Carey et al, who observed
that functional recovery at 6 months was similar (and pos-

Table 4. Assessment of Intervention CBT Content

Checklist of CBT Content

Level of Evidence
(no. of sessions*)

None Some Clear

Patients expectation of treatment 15 0 0
Explanation of CBT 4 11 0
Exploration of beliefs 8 5 2
Challenging evidence presented 4 10 1
Reinforcement 7 6 2
Coping strategies 6 2 7
Techniques for changing behavior 0 1 14
Identifying anxieties/fears 11 4 0
Reducing catastrophizing thoughts and feelings 5 5 5
Information given by physiotherapists 0 8 7
Homework 3 12 0
Regular progress reports 0 7 8
Pain diaries/self-reported measures 9 5 1
Planning, prioritizing and pacing activities 1 11 3
Goal setting 4 4 7
Flare-ups 9 1 5
Problem solving 3 8 4
Principles of collaboration 0 11 4

*Fifteen sessions assessed in total.
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itive) in back pain patients irrespective of which healthcare
professional they attended.32 It may be, therefore, that if
patients receive treatment they believe is beneficial or are
satisfied with treatment, then their outcome can be opti-
mized.

Key Points

● A randomized trial in which physiotherapists de-
livered a group exercise program incorporating
CBT principles to primary care patients with sub-
acute low back pain resulted in only a very small
improvement in pain and disability.
● The physiotherapists delivered some but not all
the key components of CBT.
● Patients who expressed, before the trial, a pref-
erence for the active intervention had clinically im-
portant improvements in symptoms and function.

Appendix available online through Article Plus.
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