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Backg round. The impact of the relationship (therapeutic alliance) between
patients and physical therapists on treatment outcome in the rehabilitation of patients
with chronic low back pain (LBP) has not been previously investigated.

Objective. The purpose of this study was to investigate whether the therapeutic
alliance between physical therapists and patients with chronic LBP predicts clinical
outcomes.

Design. This was a retrospective observational study nested within a randomized
controlled trial.

Methods. One hundred eighty-two patients with chronic LBP who volunteered
for a randomized controlled trial that compared the efficacy of exercises and spinal
manipulative therapy rated their alliance with physical therapists by completing the
Working Alliance Inventory at the second treatment session. The primary outcomes
of function, global perceived effect of treatment, pain, and disability were assessed
before and after 8 weeks of treatment. Linear regression models were used to
investigate whether the alliance was a predictor of outcome or moderated the effect
of treatment.

Results. The therapeutic alliance was consistently a predictor of outcome for all
the measures of treatment outcome. The therapeutic alliance moderated the effect of
treatment on global perceived effect for 2 of 3 treatment contrasts (general exercise
versus motor control exercise, spinal manipulative therapy versus motor control
exercise). There was no treatment effect modification when outcome was measured
with function, pain, and disability measures.

Limitations. Therapeutic alliance was measured at the second treatment session,
which might have biased the interaction during initial stages of treatment. Data
analysis was restricted to primary outcomes at 8 weeks.

Conclusions. Positive therapeutic alliance ratings between physical therapists
and patients are associated with improvements of outcomes in LBP. Future research
should investigate the factors explaining this relationship and the impact of training
interventions aimed at optimizing the alliance.
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nterpersonal relationships have

fascinated humankind for centu-

ries, perhaps because the quality
of interpersonal relationships is
one of the most significant predic-
tors of future levels of happiness.!
In the medical profession, it is
widely accepted that the treatment
regimen alone cannot fully account
for patient outcome.? Abundant
research has focused on the impact
of the relationship between patients
and health providers, particularly
physicians and psychologists, on
treatment outcome.3-8 This relation-
ship concept usually is referred to as
therapeutic alliance or working
alliance.®

The therapeutic alliance refers to
the sense of collaboration, warmth,
and support between the client and
therapist.1%11 Contemporarily, Bor-
din'? determined the 3 main com-
ponents of the therapeutic alliance
construct as being: (1) the therapist-
patient agreement on goals, (2) the
therapist-patient agreement on inter-
ventions, and (3) the affective bond
between patient and therapist. Con-
sistently, studies have shown that
higher levels of therapeutic alliances
are associated with better health
outcomes in medicine>'3'4 and
psychology.15-19

In rehabilitation, however, the ther-
apeutic alliance concept has not
been extensively explored. A few
studies in neurological?>*2! and car-
diac?? rehabilitation have shown that
positive alliances are associated with
better treatment outcomes, such as
improved physical functioning. To
date, no study has investigated the
influence of the therapeutic alliance
in the rehabilitation of people with
low back pain (LBP).

Low back pain is a common and
costly condition. The annual cost of
health care utilization for LBP is sub-
stantial worldwide, and in Australia it
reaches A$1 billion a year.23 Unfor-

tunately, conservative treatments
commonly used in the management
of LBP, such as exercises and spinal
manipulative therapy, appear to
offer only moderate effects.24-27 A
recent systematic review investi-
gating the analgesic effects of treat-
ments for LBP found that these
effects were less than 10 points on a
100-point scale in 47% of placebo-
controlled  trials researched.?8
Researchers have discussed the pos-
sibility of identifying subgroups of
patients who respond best to differ-
ent treatment approaches and opti-
mizing available outcome measures
as potential paths to improve the
outcomes associated with treatment.
A parallel line of research is to bet-
ter understand the mechanisms by
which different approaches work.

In a recent consensus panel, the
effect sizes of different forms of exer-
cise in LBP were found to be similar
and consistent across different stud-
ies, suggesting that these interven-
tions could share common nonspe-
cific mechanisms or effects.?® The
therapeutic alliance has been consid-

ered to be part of the nonspecific
effects associated with interventions
in health care; if the outcomes of
common conservative interventions
used in LBP are influenced by non-
specific effects, it is important to
investigate whether the therapeutic
alliance affects clinical outcomes.

The aim of this study was to inves-
tigate, in a randomized controlled
trial, whether the relationship
between physical therapists and
patients with LBP (assessed by the
therapeutic alliance) predicts the
clinical outcomes of function, per-
ceived effect of treatment, pain, and
disability after the implementation of
common conservative treatments for
LBP, such as exercises and spinal
manipulative therapy.

Method

The study sample consisted of
patients who had participated in a
randomized controlled trial that
investigated the outcomes of 3 com-
mon interventions for chronic LBP:
general exercises, spinal manipula-
tive therapy, and motor control exer-

The Bottom Line

What do we already know about this topic?

The quality of the interactions between patients and clinicians predicts
the outcome of treatment for a variety of diseases.

What new information does this study offer?

their treating clinicians higher.

for you?

The prognosis for patients with low back pain who are seeking conser-
vative treatment is significantly better if they rate their interaction with

If you're a patient, what might these findings mean

clinician.

In order to have a more precise idea of the improvements that you will
have when receiving treatment for your low back pain, you should
consider how much you and your clinician agree on treatment goals and
consider the level of trust and bond you have established with your
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cises. The main results of the trial
have been published previously.3° In
summary, patients receiving motor
control exercises and spinal manip-
ulative therapy showed slightly bet-
ter shortterm function and per-
ceptions of effect than general
exercises, but not better medium or
long-term effects.

Participants

Participants were patients with
chronic LBP from outpatient physio-
therapy departments at 3 teaching
hospitals in Sydney, Australia. To be
eligible for inclusion, patients had to
have had nonspecific LBP for at least
3 months and be between the ages of
18 and 80 years. Potential partici-
pants were excluded prior to ran-
domization if they had known or
suspected serious low back pathol-
ogy (eg, cancer, infection, fracture)
or contraindications to exercise or
spinal manipulative therapy. Partici-
pants gave written informed
voluntary consent prior to study
commencement.

Physical Therapists

A total of 7 experienced physical
therapists appointed by the physio-
therapy outpatient departments of 3
public hospitals in Sydney, Australia,
were responsible for treating the par-
ticipants. Training and monitoring
were provided to ensure best prac-
tice administration of general exer-
cise, motor control exercise, and spi-
nal manipulative therapy. Although
the same physical therapist could be
involved in the application of motor
control exercise and spinal manipu-
lative therapy, a predetermined clini-
cian administered the general exer-
cise program. Patients had the same
interventionist throughout the treat-
ment period.

Randomization

Baseline measures were taken of the
outcomes prior to randomization.
Subsequently, each participant was
allocated to 1 of the 3 treatment

groups via sealed opaque envelopes
containing the allocation code. The
randomization schedule was gener-
ated in Microsoft Excel (Microsoft
Corporation, Redmond, Washing-
ton) with randomly permuted blocks
of sizes 6, 9, and 15.

Interventions

Participants in the general exer-
cise group received the program
described by Klaber Moffet and
Frost.3! The main aims of the pro-
gram were to improve physical func-
tion and confidence in using the
spine and to teach participants how
to cope with their back problems. It
included strengthening and stretch-
ing exercises for the main muscle
groups of the body and was imple-
mented in groups of up to 8 patients.
Participants allocated to the motor
control exercise group were pre-
scribed exercises individually aimed
at improving the coordination of
trunk muscles thought to control
intersegmental movement of the
spine, including transversus abdomi-
nis, multifidus, diaphragm, and
pelvic-floor muscles.3? Participants
allocated to the spinal manipulative
therapy group received individual
joint mobilization or manipulation
techniques applied to the spine or
pelvis.33 Physical therapists were
allowed to choose the dose and tech-
niques based on each participant’s
clinical features.

Participants attended up to 12 treat-
ment sessions over an 8-week
period. Participants in both exercise
groups were encouraged to exercise
at home at least once a day, and
those allocated to the spinal manip-
ulative therapy group were advised
to avoid pain-aggravating activities.

Outcome Measures

There were 2 primary outcome mea-
sures: a patient-specific measure of
function (Patient-Specific Functional
Scale [PSFS], score ranges from 3 to
30)3* and global perceived effect of

treatment (Global Perceived Effect
Scale [GPE], current back pain status
compared with when back pain epi-
sode first started, score ranges from
—5 to +5). The secondary outcome
measures were pain (visual analog
scale, score ranges from 0 to 10)35
and disability (Roland-Morris Dis-
ability Questionnaire [RMDQ], score
ranges from O to 24).3¢ Measures of
outcomes were obtained during the
follow-up appointment at the end of
the intervention (8 weeks following
the commencement of the trial). Par-
ticipants’ outcomes were collected
by a trial physical therapist blinded
to allocation.

Therapeutic Alliance

We measured alliance between
patients and physical therapists
with the Working Alliance Theory of
Change Inventory (WATOCI) (score
ranges from 16 to 112).37 The
WATOCI is a version of the well-
established Working Alliance Inven-
tory38 with well-accepted clinimetric
properties and has been translated
from English to Spanish, French,
Finish, Dutch, Chinese, and Portu-
guese.> In a recent study by Hall
et al,% clinimetric and Rasch analy-
ses showed that even though some
items could be improved in the
original scale, the WATOCI holds
its unidimensional characteristic
when used with patients with LBP.
A researcher (P.H.F.), blinded to
group allocation, administered the
WATOCI questionnaire at the end of
the second session of treatment. The
second session of treatment was
chosen to allow for an interaction
between physical therapists and
patients to form and to assess the
alliance early in the study to mini-
mize contamination associated with
effects of interventions.

Data Analysis

Separate linear regression models
were used to investigate whether
the therapeutic alliance was a non-
specific predictor of outcome (main
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| 240 patients enrolled in original trial |

Figure.

Flow of participants through the trial. GPE=Global Perceived Effect Scale, PSFS=Patient-Specific Functional Scale, RMDQ=Roland-

Morris Disability Questionnaire, WATOCI=Working Alliance Theory of Change Inventory.

Baseline v v
* Global effect General exercise Motor control Spinal manipulative
(GPE) (n=80) exercise (n=80) therapy (n=80)
® Function
(PSFS) l l l
® Pain
* Disability | Data on therapeutic alliance available from 182 patients |
(RMDQ)
Second session v v
o Alliance General exercise Motor control Spinal manipulative
(WATOCI) (n=59) exercise (n=61) therapy (n=62)
Follow-up | 8-week intervention; 12 sessions of treatment |
¢ Global effect
(GPE) v v
¢ Function General exercise Motor control Spinal manipulative
(PSFS) (n=59) exercise (n=61) therapy (n=62)
® Pain
* Disability
(RMDQ)

Table 1.
Baseline Characteristics of the Study Sample®
General Exercise Motor Control SMT
Variable (n=59) Exercise (n=61) (n=62)
Age (y) 54.2 (15.4) 52.0 (15.7) 53.6 (14.3)
Female, n (%) 56.0 (70.0) 53.0 (66.3) 56.0 (70.0)
Low back pain duration (mo), 60 (24-206) 36 (15-120) 84 (12-162)
median (IQR)
Height (cm) 164.6 (9.2) 166.1 (9.7) 162.7 (8.6)
Weight (kg) 75.4 (15.9) 79.3(18.3) 71.5(13.7)
Therapeutic alliance (WATOCI) 99.0 (11.5) 98.6 (15.3) 96.6 (14.2)
Outcomes
Function (PSFS) 9.9 (4.0) 11.1 (4.4) 10.5 (3.7)
Global perceived effect (GPE) —2.7 (1.8) -2.5(2.3) -3.1(1.9)
Pain 6.5 (2.1) 6.3 (2.0) 6.2 (2.0)
Disability (RMDQ) 13.9(5.4) 14.0 (5.3) 12.4 (5.8)

? Data are means (SD) except where indicated. SMT=spinal manipulative therapy, IQR=interquartile range, WATOCI=Working Alliance Theory of Change
Inventory scale (16-112), PSFS=Patient-Specific Functional Scale (scores range from 3 [unable to perform activities] to 30 [able to perform activities at
preinjury level]), GPE=Global Perceived Effect Scale (—5 [vastly worse] to 0 [unchanged] to 5 [completely better]; pain, 0 [no pain] to 10 [worst pain]),
RMDQ=Roland-Morris Disability Questionnaire (0 [no disability] to 24 [severe disability]).
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Table 2.
Results of Linear Regression Models for the Ability of Therapeutic Alliance to Predict Outcome and Response to Treatment?
Adjusted Coefficient
Outcome and Pair Contrast Prediction Model (95% CI) P

Global perceived effect
Main effect (all participants included) Qutcome .050 (.024 to .076) <.000*
Motor control exercise vs general exercise Response to treatment —.071 (=.134 to —.007) .029*
Motor control exercise vs SMT Response to treatment —.062 (—.110 to —.014) .013*
General exercise vs SMT Response to treatment —.008 (—.080 to .064) .834
Function (PSFS)
Main effect (all participants included) QOutcome .095 (.028 to .161) .005*
Motor control exercise vs general exercise Response to treatment .028 (—.151 to .206) .758
Motor control exercise vs SMT Response to treatment —.116 (—.266 to .034) 130
General exercise vs SMT Response to treatment .128 (—.040 to .295) 134
Pain
Main effect (all participants included) Outcome —.044 (-.070 to —.017) .001*
Motor control exercise vs general exercise Response to treatment .002 (—.068 to .073) .947
Motor control exercise vs SMT Response to treatment .035 (—.031 to .091) .328
General exercise vs SMT Response to treatment —.032 (—.101 to .037) .366
Disability (RMDQ)
Main effect (all participants included) Outcome —.113 (—.166 to —.060) <.000*
Motor control exercise vs general exercise Response to treatment .069 (—.077 to .216) .349
Motor control exercise vs SMT Response to treatment .045 (.076 to .167) 440
General exercise vs SMT Response to treatment .045 (—.090 to .180) .370

? PSFS=Patient-Specific Functional Scale, RMDQ=Roland-Morris Disability Questionnaire, SMT=spinal manipulative therapy; 95% Cl=95% confidence
interval. Asterisk denotes significance. Adjusted covariates in the outcome models included the baseline value of the outcome, low back pain duration and
therapeutic alliance at baseline. Adjusted covariates in the response to treatment models included the baseline value of the outcome, low back pain
duration, therapeutic alliance at baseline, and treatment contrast.

effect of therapeutic alliance) and
whether it moderated the effect of
treatment (interaction of treatment
group and therapeutic alliance). The
models to evaluate nonspecific pre-
diction of outcome included the
baseline value of the outcome as a
covariate and therapeutic alliance
measured at baseline. The models to
evaluate moderation of treatment
effect included the baseline value of
the outcome as a covariate, thera-
peutic alliance measured at base-
line, treatment contrast, and the
interaction between treatment and
therapeutic alliance. Analyses were
carried out separately for each treat-
ment contrast (eg, general exercises
versus motor control exercises).

Results

Of the original 240 patients with
chronic LBP enrolled in the original
trial, data on the therapeutic alliance
questionnaire were available from
182 participants (Figure). There was
no statistically significant difference
between participants who com-
pleted the therapeutic alliance ques-
tionnaire and those who did not on
baseline demographic (eg, age,
working status) and clinical (eg,
duration of LBP, pain, global per-
ceived effect, function, disability)
variables (P values ranged from .40
to .97).

The treatment groups were similar
for most baseline characteristics
(Tab. 1). Alliance between patients

and physical therapists, measured by
the WATOCI, was similar for the gen-
eral exercise and motor control exer-
cise groups (means of 99.0 and 98.0,
respectively), but was slightly lower
in the spinal manipulative therapy
group (mean of 96.6). Low back pain
duration was not similar across the
groups (median duration in months:
general exercise group=060, motor
control exercise group=36, spinal
manipulative therapy group==84);
we decided to add this measure as
a covariate in all the regression
models.

The therapeutic alliance at baseline
was a nonspecific predictor of out-
come for the 4 measures of treat-
ment outcome (ie, global perceived
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effect, pain, disability, function)
(Tab. 2). For example, the effect of a
l-unit increase in therapeutic alli-
ance reduced pain by 0.044 units
(95% confidence interval [CI]=0.070
to 0.017). To appreciate the size
of this effect, it needs to be borne
in mind that the scale range of
the WATOCI is 16 to 112 and a 1-
standard deviation increase in thera-
peutic alliance would reduce pain
(measured on a 0 to 10 scale) by
approximately 0.6 units.

The treatment effect moderation
analyses showed that therapeutic
alliance at baseline was slightly more
positively associated with the final
scores of global perceived effect
when participants received general
exercises or spinal manipulative
therapy compared with motor con-
trol exercises (Tab. 2). For exam-
ple, the effect of a 1-unit increase
in WATOCI score increased the
effect of spinal manipulative ther-
apy (versus motor control) on global
perceived effect by 0.062 units
5% CI=—.110 to —.014). A 1-
standard deviation increase in thera-
peutic alliance moderated the effect
of spinal manipulative therapy (ver-
sus motor control) on global per-
ceived effect pain by approximately
0.8 units. No significant prediction
of response to treatment was identi-
fied for the other 3 outcomes
(Tab. 2).

Discussion

It is becoming apparent to research-
ers and clinicians working with
patients with LBP that the com-
mon treatments seem to have only
moderate effects. In a recent consen-
sus panel on primary care of LBP,
researchers outlined policies that
needed to be implemented so that
larger effects associated with treat-
ment can be achieved.?® Essentially,
these policies state that research
in LBP should attempt to refine the
clinical outcome tools used, detect
subgroups of patients with LBP who

respond differently to different inter-
ventions, and maximize the use of
nonspecific effects of treatment, par-
ticularly the interaction between
patients and treatment providers. In
this context, the therapeutic alliance
emerges as a concept that needs to
be considered if interventions in LBP
are to be more effective. The results
of the present study support this
point.

The alliance between physical thera-
pists and patients with LBP pre-
dicted all the final clinical outcomes
measured at 8 weeks: global per-
ceived effect of treatment, func-
tion, pain, and disability. Higher lev-
els of therapeutic alliance (more pos-
itive interactions) were associated
with greater improvements in per-
ceived effect of treatment, func-
tion, and reductions in pain and dis-
ability. Assessing the magnitude of
these associations and how clinically
important they are represents a chal-
lenging task. Unlike the minimal
clinical worthwhile effect associ-
ated with the implementation of
treatments for conditions such as
LBP,41-43 research on the clinical sig-
nificance of prediction coefficients
is scarce.

In the present study, among all the
clinical outcomes measured, thera-
peutic alliance was most strongly
associated with disability (adjusted
coefficient=—.113, 95% CI=—.166
to —.060). Given the standard devia-
tion of 11.5 for the WATOCI at base-
line, 1 unit of standard deviation of
therapeutic alliance represents a
1-point improvement or reduction in
disability (of a total of 24 points on
the RMDQ). Clinically, the difference
in disability between a patient with
LBP with a low therapeutic alliance
(score of 50/112, lower bound of CI)
and a patient with a high thera-
peutic alliance (score of 100/112,
upper bound of CI) would be 5
points (20%) in the RMDQ, a differ-
ence commonly considered as clini-

cally worthwhile in the LBP field.
Beyond the complex issue of assess-
ing clinically important effects, it is
expected that even small effects
associated with a predictor could
have important clinical impact in
high prevalent conditions such as
LBP, particularly if the predictor has
the potential of being modified by
training interventions. One of the
limitations of this study is that we
have restricted our analyses to the
primary and secondary outcomes
at the end of treatment follow-up at
8 weeks to reduce the chance of
falsely claiming a statistically sig-
nificant interaction or prediction
effect (type 1 error) because of
the significant number of analyses
involved. Designing studies to ana-
lyze the long-term prediction ability
of therapeutic alliance in LBP would
be important to further explore
whether this relationship is sus-
tained over time.

Measures of therapeutic alliance,
including the WATOCI question-
naire used in the present study,
assess qualitative therapist-patient
interactional factors such as the
affective bond between them.!2 It is
expected that self-reported clinical
outcome measures that involve judg-
ments of satisfaction with therapists
and treatment, such as global per-
ceived effect, are sensitive to the
effect of interactions between
patients and treatment provid-
ers, 4445 whereas function and dis-
ability, more quantitative measures
of clinical status in LBP, are more
strongly associated with predictors
such as pain levels and duration of
symptoms.4%47 Interestingly, in the
present study, therapeutic alliance
was more strongly associated (e,
greater regression coefficients) with
final outcomes of disability and func-
tion than with global perceived
effect and pain (Tab. 2).

The findings of our present study
are consistent with those of other
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studies in rehabilitation, particularly
in the fields of geriatrics? and neu-
rology,?%-21  that show measures
of the perceived quality of inter-
action between clinicians and pati-
ents predict measures of physical
functioning.?2%21  Potential expla-
nations concerning why patients
who interact more positively with
their clinicians have better outcomes
are intriguing. Higher levels of
adherence to treatment have been
reported in those patients undergo-
ing brain rehabilitation who exhibit
good alliances with treatment pro-
viders.%® Investigating whether the
mechanisms that account for the
relationship between therapeutic
alliance and patients’ improvements
are increases in treatment adher-
ence, levels of trust, or other unex-
plored factors would help clinicians
to maximize the effect of the thera-
peutic alliance.

One of the limitations of the current
study is that we did not collect
extensive data on therapists’ behav-
iors or interpersonal skills and, there-
fore, could not explore how these
factors affect patients’ ratings of alli-
ance. Additionally, data on patients’
ratings of therapeutic alliance were
collected at the end of the second
session of treatment only. We chose
the second session of treatment
to allow for an initial interaction
between physical therapists and
patients and minimize confounding
of the therapeutic alliance ratings
due to the effects of time and treat-
ment. If data on therapeutic alliance
had been collected continuously and
closer to the end of the intervention
period, we could have investigated
not only the behavior of the alliance
in time but also whether a longer
period of interaction would result in
a more precise assessment of thera-
peutic alliance and greater effects in
the final clinical outcomes.

Interestingly, in the present study,
the only interactions (response to

treatment) between therapeutic alli-
ance and treatment were found for
the outcome of global perceived
effect. When patients with LBP
receiving general exercises and
motor control exercises were com-
pared, therapeutic alliance was
found to influence more strongly
those patients receiving general
exercises than motor control exer-
cises (adjusted coefficient=—.071,
95% CI=—.134 to —.007). This
finding is in accordance with a
recent study showing that therapists’
effects are greater in interventions
that use a biopsychosocial approach
such as the general exercise pro-
gram used in the present study.4®

When patients with LBP receiving
spinal manipulative therapy and
motor control exercises were com-
pared, therapeutic alliances influ-
enced more strongly the patients
receiving spinal manipulative ther-
apy than motor control exercises
(adjusted coefficient=—.062, 95%
CI=—.110 to —.014). Treatment
effects from motor control exer-
cise appear to be more dependent
on patients’ physiological variables,
such as the recruitment levels of
deep trunk muscles,>® whereas the
effects of general exercise and spi-
nal manipulative therapy are more
strongly associated with psycho-
social predictors, such as treatment
expectancy and credibility.>! One of
the constructs of the WATOCI scale
is the agreement between patients
and therapists on interventions.
This construct could explain the
response of patients with LBP to a
positive alliance with their respec-
tive therapists when receiving gen-
eral exercise or spinal manipulative
therapy. These findings should be
tested and replicated in a study with
a larger sample size so that more
robust conclusions could be drawn.

Medical educators continue to affirm
the connection between healing
and human relationships. The future

challenges for researchers in the
field are twofold: to identify the fac-
tors expressed by patients and clini-
cians that are associated with posi-
tive therapeutic alliances and to
investigate whether these factors
can be altered so that they better
affect patients’ outcomes. The high
scores on the WATOCI scale shown
in this study, demonstrating high lev-
els of therapeutic alliance between
patients and physical therapists,
were likely to be partially due to a
ceiling effect. Although data on the
WATOCI were available from a sig-
nificant percentage of the original
trial sample (76%) and no differ-
ences in baseline variables were
identified, it could be hypothesized
that patients with a poorer alliance
were less motivated to provide data
and contribute to a possible ceiling
effect. Data from a broader spec-
trum of quality of interactions would
help to further elucidate the sig-
nificance of therapeutic alliance in
LBP and whether the relationship
between clinicians and patients can
be optimized. Although extensively
researched in medical fields such as
cancer management, these questions
have not been investigated as yet in
LBP and are one of the current
focuses of our research group.
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design. Dr P.H. Ferreira, Dr Maher, Dr
Latimer, and Dr Adams provided writing. Dr
P.H. Ferreira, Dr M.L. Ferreira, and Dr Maher
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ment. Dr P.H. Ferreira, Dr M.L. Ferreira, Dr
Maher, and Dr Latimer provided fund pro-
curement. Dr Refshauge provided study par-
ticipants. Dr Maher and Dr Refshauge pro-
vided facilities/equipment. Dr Refshauge
and Dr Latimer institutional liaisons. Dr Ref-
shauge, Dr Latimer, and Dr Adams provided
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before submission).

The study protocol was approved by the
human research ethics committees of the
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An oral presentation of this research was
given at the Low Back Pain Forum in Boston
in 2009.

This study was funded by the Australian
Arthritis Research Foundation.
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