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OVERVIEW OF THE PROJECT

Chronic low back pain is a massive health problem in Australia. The evidence is consistent that
treatments for chronic back pain have only modest effects. Attempts to prevent chronic low back
pain have focused on biomechanics, fear avoidance, work and social-related factors or activity.
These approaches are not successful for many people.

We are taking an alternative approach and focusing on two factors that are fundamental
determinants of pain, but have hitherto not been considered as potential targets for preventative
intervention. The first factor is the meaning that an individual attaches to their pain as the meaning
of noxious input ultimately determines whether or not it will be painful. Pain does not depend on
the true danger to tissues, but on the brain’s evaluation of that danger. The second factor is mood.
Pain, unlike purely sensory perceptions has an affective component. It is this affect that gives pain
such a strong survival value and mood cannot be separated from pain. There are very well-
established biological pathways by which meaning and mood can upregulate the nociceptive
system, leading to increased sensitivity of nociceptive and pain systems and, consequently, chronic
pain.

Remarkably, very few attempts have been made to reduce the risk of chronicity by targeting the
fundamental determinants of pain, meaning & mood, directly.

This project brings together international experts in several fields and represents the final stage of a
decade of clinical and fundamental research. We have identified the factors associated with poor
prognosis. We have thoroughly tested and refined a deceptively simple, easily implemented, and
inexpensive intervention that targets these factors. We are able to identify the patients who are at
high risk for developing chronic low back pain and for whom our novel treatment is ideally suited.

We are now ready to undertake the final stage of this work, the definitive prospective randomised
placebo-controlled trial to evaluate if our intervention reduces the proportion of high-risk
individuals who develop chronic back low pain.

1. PROJECT PRIMARY AIMS AND HYPOTHESIS

The aim of this project is to:
e Establish whether our novel psychoeducative intervention, Explain Pain, reduces the
development of chronic low back in high-risk individuals.

We hypothesize that:
e The addition of Explain Pain to NHMRC guideline-based care for acute low back pain will
reduce the proportion of patients who have persistent low back pain at 3 months.

2. BACKGROUND

The problem of chronic low back pain.

Low back pain is very common' * but not everyone who gets low back pain will develop chronic
low back pain. In fact, most do not’. In the largest ever study of its kind we showed that about 60%
of people who have low back pain recover in a few weeks®, often with minimal intervention”.
However for the other 40% recovery is slow and the risk of persistent problems is very high (Figure
1). It is this 40% who incur most of the enormous costs associated with low back pain®’. In
Australia these patients represent a drain on the economy that is equivalent to building 120 new
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general hospitals each year®. Any approach that reduces the incidence of chronic low back pain is
likely to have a major national impact.
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Our work, and that of others, has consistently shown that treatments for patients with chronic low
back pain are seldom effective in returning them to a pain-free or productive life’ '*'?. These people
face a downward spiral of increasingly lengthy periods of severe pain and chronic disability with
substantial social and personal disadvantage’.

We are proposing that, rather than waiting to treat patients who already have chronic low
back pain, much better outcomes are likely to be achieved if we intervene early to reduce the
risk of developing chronic low back pain after an acute episode.

This proposal is both logical and aligned with the NHMRC’s Preventative Health Care priority goal
of the National Health Priority - Promoting and Maintaining Good Health.

Biological plausibility of our approach: Changing the meaning of pain and mood of the
patient will reduce chronicity

Pain does not equate to tissue damage, nor does it equate to activity in nociceptors. We have known
this for decades — Patrick Wall stated in 1986 that “the mislabelling of nociceptors as pain fibres
was not an elegant simplification but an unfortunate trivialization”". That multiple cognitive and
contextual factors modulate pain is well established and the mantra that ‘nociception is neither
sufficient nor necessary for pain’ is well accepted in the fundamental pain sciences'* "°. It is also
well established that the meaning of one’s pain determines descending modulatory control of spinal
nociceptors — the stronger one’s pain is conceptualised as reflecting tissue damage, the more likely
is descending facilitation of spinal nociceptors'® — and sustained upregulation of spinal nociceptors
is a key determinant of central sensitivity and chronic pain'’. Thus, there is a direct neurological
pathway by which the meaning of pain to the patient modulates the risk of chronic low back pain.

Evaluating a patient’s mood is an important part of clinical triage' as is the notion that mood
affects recovery. Recently, direct biological pathways by which mood can modulate chronicity have
also been uncovered. Depression is associated with increased expression of pro-inflammatory
cytokines, decreased expression of anti-inflammatory cytokines'®, and disruption of the HPA axis
(see CIC Moseley — Explain Pain'® & Blackburn-Munro (2007)". All of these mechanisms
upregulate spinal nociceptors and cortical networks implicated in chronic pain®. Thus, there is a
direct neurological pathway by which mood modulates the risk of chronic low back pain.

Indirect pathways by which meaning & mood are likely to modulate the risk of chronicity are well
recognised clinically — for example the strong belief that pain means damage, and the more one is
depressed, the less likely one is to adopt behavioural strategies that promote recovery, for example
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return to normal activity and engagement in social and work activities. While we endorse the
validity of these indirect pathways, we contend that the direct pathways are more obvious and
proximal targets of intervention.

THIS PROJECT AS THE CULMINATION OF A WIDER RESEARCH PROGRAMME

The four hallmarks of a successful preventative intervention are to (i) identify the factors that are
associated with the development chronic low back pain (ii) develop interventions that treat these
factors (iii) identify, at an early stage, patients who are at high-risk of developing chronic low back
pain (iv) determine whether treating high-risk patients early with the novel intervention decreases the
risk of chronicity. We have achieved the first three objectives. This proposal is to fund the final
definite stage of our work.

(i) We have identified the factors that are associated with the development of chronic low
back pain

Over the last decade, we have undertaken a series of major prognostic studies that have led to the
identification of key variables associated with an increased risk of developing chronic low back
pain after an acute episode’ **' 2. Together these variables reflect the meaning of one’s back pain to
that individual and the mood of that individual. The major variables are: expectations of persistence,
reductions in usual activities and symptoms of depression®. Patients at high-risk for chronicity have
strong beliefs that they will not recover, that their pain is going to get worse (catastrophising) and
that having pain means they should stop what they are doing until the pain goes away™. They also
score highly on measures of depression. Recent systematic reviews that incorporate data from
international cohorts have confirmed our findings®**. International guidelines for the management
of low back pain® and those working at the coalface, clinicians &injury managers®®, have reached
similar conclusions - the influence of variables that reflect meaning & mood play a critical role on
the development of chronic low back pain.

KEY POINT: Variables that reflect meaning & mood, are associated with the development of
chronic low back pain.

(ii) We have developed a simple, easy to implement and inexpensive intervention to treat the
factors associated with the development of chronic low back pain

The proposed project represents the final stage of over a decade of research into Explaining pain'’.
There is now a large amount of research that shows that carefully explaining to someone the
biology that underpins pain changes the meaning of their pain. For example, explaining pain
changes pain-related attitudes and beliefs, in particular it decreases the conviction that pain is an
accurate indication of tissue damage and increases the conviction that pain is modulated by one’s
thoughts and beliefs. Explaining pain decreases pain-related catastrophising in people with chronic
or subacute pain and in pain-free individuals®’~°. A blinded randomized experiment showed that
explaining pain increases pain threshold during a straight leg raise and explaining lumbar spine
physiology and anatomy decreases pain threshold during a straight leg raise’'. Explaining pain has
also been shown to decrease pain and disability in people with chronic pain®”. These findings have
now been replicated in other languages and distinct chronic pain groups®, and are supported by
systematic reviews> .

We have also completed a final pilot study. We predicted that by first shifting the meaning of pain
via Explain Pain, the effects of a multidisciplinary programme that targets the indirect effects of
meaning and mood on physical, social and work activity, would be enhanced. Chronic pain patients
(n=104) were randomly allocated to Explain Pain or to best practice behavioural advice, based on
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The Back Book™, prior to participation in an intensive, cognitive-behavioural therapy based, pain
management programme. Six months later, those who had undertaken Explain Pain before their
programme, were doing better than those who had not: the odds ratio (OR) for a clinically
meaningful reduction in pain was 3 (95% CI =2 —9). For disability, the OR was 9.5 (3 — 36). For
a positive shift in work status, OR = 6 (2 — 22). That is, our hypothesis was soundly supported.

KEY POINT: Explaining pain modifies meaning & mood, leading to clinically relevant changes.

(iii) We can identify the patients who are at high risk of developing chronic low back pain
Treating all patients with acute low back pain to prevent them developing chronic low back pain is
clearly inefficient as 60% will recover within a few weeks with minimal intervention®. Additional
interventions are better targeted to those at high risk®>. We aim to treat those patients who are at
high-risk of developing chronic low back pain™.

Our systematic review’’ of the Orebro Musculoskeletal Pain Screening Questionnaire (OMPSQ)*®
identified that it is suited for this purpose. A cut-off score of 120 on this questionnaire identifies
92% of those who will recover before three months and 75% who won’t (Table 1). These patients
were 4 times more likely to have chronic low back pain®’. We have recently developed a short-
form of this questionnaire which our testing indicates has similar properties to the long form*.

Recovered at 5 OIS IREGOAETEL A1 Table 1 showing that scores on the
Cut-off mont.hs . 3 mof“fh,s OMPSQ under 120 are likely to
SCOre (specificity %) {sensitiyity vo) identify almost all of the patients who
82 46 recover and 75% of patients who don’t
84 43 recover (Linton and Boersma, 1997°%).
92 25

Including patients with OMPSQ > 120 in our study will include only a few patients who are likely
to recover early (<10%) and we will include almost 75% of those who are likely to develop chronic
low back pain.

KEY POINT: The OMPSQ allow us to target moderate and high-risk patients and exclude nearly all
who would normally go on to recover in a weeks with minimal intervention.

(iv) We have pilot tested our approach and found promising results.

The final step before we can definitely test our treatment is to undertake pilot work that
demonstrates its feasibility in a clinical setting, and gives some projection of the likelihood that our
hypothesis will be supported. We have now completed that step’'. An initial consecutive cohort of
74 patients with occupational injuries participated and cost-of-injury data show that the OMPSQ
successfully predicted poor outcomes. In a second consecutive cohort of 78 patients with
occupational injuries, high-risk patients were treated early according to our conceptual model, and
the costs of their management were reduced by 25%, principally via an earlier return-to-work. It is
notable that savings were achieved despite the additional cost of intervention. This pilot study
showed that we can identify patients at high risk of chronicity, intervene early and reduce the risk of
chronicity.

Now it is time to fully interrogate our hypothesis using the gold-standard randomised
placebo-controlled clinical trial.
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3. RESEARCH PLAN, METHOD AND TECHNIQUES

Overview of the research design

The study will be a randomised controlled trial evaluating the effectiveness of a brief
psychoeducative intervention to prevent the development of chronic low back pain in a group of
acute low back pain patients who are at risk of developing chronic low back pain.

Patients with acute low back pain attending primary care (GP, physiotherapist or chiropractor) will
be assessed for variables reflecting meaning & mood. Patients with high levels of these variables
will be randomised to receive NHMRC guideline-based care p/us sham psychoeducational
intervention or guideline-based care plus an individualised psychoeducational intervention designed
to address the meaning & mood. Outcomes will be assessed at 3, 6 and 12 months.

Patients

We will recruit primary care practitioners using our successful recruitment strategies* > **. The
primary care practitioners will identify consecutive patients with low back pain and provide their
contact details to the study researchers. The study researchers will apply the study
inclusion/exclusion criteria and consent 250 acute low back pain patients to the study.

Inclusion criteria: Patients will be included if they meet all of the following criteria:

e The primary complaint of pain is in the area between the 12" rib and buttock crease. This may,
or may not, be accompanied by leg pain.

A new episode of low back pain, preceded by > one month without low back pain®.

The duration of current symptoms is less than 4 weeks.

An OMPSQ score greater than 120.

Sufficient fluency in English language to understand and respond to English language
questionnaires and to engage with the psychoeducative intervention.

Exclusion criteria: Patients will be excluded if they have any of the following conditions:
e Known or suspected serious spinal pathology, nerve root compromise, previous spinal surgery™.
e Currently receiving care for a mental health condition.

Randomisation

A researcher not involved in patient recruitment or data collection will create a randomisation
schedule using randomisation software. The schedule will be in randomly permuted blocks
stratified for Work Cover/compensation claim. The schedule will be used to create 250
consecutively numbered, sealed, opaque envelopes containing allocations.

Procedure

During the consultation the primary care practitioner will contact the study researcher by telephone
or email to provide the patient contact details. The study researcher will contact the patient by
telephone within 24 hours of the first consultation to conduct the screening, consent and baseline
assessments. Once the study researcher has obtained baseline data the patient will be randomised to
receive NHMRC guideline care plus sham psychoeducative intervention or NHMRC guideline care
plus the psychoeducative intervention.
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All participants will be reminded to continue with the care provided by their primary care clinician
for their low back pain. The study researcher will organise an initial appointment with the specially
trained clinician to receive either the sham or active psychoeducative intervention.

NHMRC Guideline care

All patients will receive NHMRC guideline care. Participating general practitioners,
physiotherapists and chiropractors will be trained in the delivery of guideline care based on the
NHMRC guideline for recent onset low back pain®. The guideline recommends a first-line of care
consisting of advice, reassurance and analgesics. Participants will be reassured of the benign nature
of low back pain, advised to remain active and avoid bed rest, and instructed in the use of simple
analgesics to manage their symptoms. The practitioner may consider second line options such as
spinal manipulation if the patient does not respond to first-line care.

The psychoeducation program — Explain Pain

Patients randomised to the psychoeducative intervention will participate in 2 sessions of Explain
Pain by the specially trained clinician. Our pilot study showed that 2 x 1-hour sessions is sufficient
to change the meaning of pain and improve mood. All treatments associated with the intervention
will be completed within 2 weeks of randomisation.

Explain Pain involves a collaborative clinician-patient interaction. The clinician determines key
conceptual frameworks via a recognised questionnaire and targeted interview. The intervention has
been refined on the basis of numerous clinical and experimental studies and is informed by current
theory in health literacy, conceptual change and educational design. It follows this broad plan: (i)
introduction of key concepts identified in assessment and interview, (ii) explanation of key concepts
in biological terms, (iii) evaluation and embedding of key concepts. We have recently shown that
metaphors and stories provide the best way to introduce key concepts*®. Metaphors provide
visualisation of abstract ideas and their abstraction from the targeted concept reduces cognitive
resistance to the same. Thus, metaphors are thought to provoke contemplation and increase the
potential for re-organisation of previous meanings.

The most common key concepts are: nociceptive input is modulated at the spinal cord and the brain;
the brain evaluates many inputs before selecting a response; pain is the conscious part of the
response; the brain modulates the nociceptive signal at the spinal cord. Emphasis is placed on the
distinction between pain and nociception, on the biological necessity of multiple influences over
pain, on the plasticity of the spinal cord and brain and the importance of neural changes in chronic
pain. Explaining pain has strong theoretical support in conceptual change theory, which stipulates
that conceptual change requires deep and superficial learning. Deep learning is information that is
retained and understood and applied to problems at hand*” and ‘superficial’ or ‘surface’ learning is
information which is remembered but not understood or integrated with attitudes and beliefs*.
Explaining pain takes about two hours. Two sessions will be devoted to explaining pain.
Reconceptualisation will be evaluated using established questionnaires.

The sham psychoeducation intervention

Patients randomised to the sham psychoeducative intervention will receive 2 x 1 hour sessions of
sham psychoeducative education, based on sham advice sessions reported in our previous study™.
Patients will be given the opportunity to discuss their low back pain and any other problems that
they may have. The clinician will respond in an empathetic way, but will not offer any advice or
information on pain or their condition. We have previously shown patients find sham
advice/education to be credible®.
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Sample size calculations.

We calculated sample size using the method of Twisk® for mixed models. With 2 repeated
observations, an estimated intra-cluster correlation (correlation between the observations) of 0.4,
alpha set at 5%, and allowing for 15% loss to follow up, we require 125 patients in each group to
have an 80% power to detect a relative reduction in risk (i.e., in incidence proportion) of having low
back pain at 3 months of 15%. This implies a number needed to treat (NNT) of 10. We consider
these to be the smallest effects that would justify implementation of the intervention. In these
calculations we have conservatively ignored the increase in statistical power conferred by baseline
covariates and stratification.

Feasibility

We have been very successful in recruiting primary care practitioners for several similar trials
*_We have developed strong links with local clinicians and have a network of practitioners who
have expressed interest in participation in future trials. We have designed the trial to minimise the
workload on practitioners and interference with normal clinical practice, which is in our experience
essential in maintaining practitioners’ involvement.

4542

Our previous experience suggests that a primary care practitioner will refer approximately 2 acute
low back pain patients for our trial each month. Our pilot study with injured workers suggests that
20% of these patients will be eligible for the trial. We will recruit 50 primary care practitioners who
we anticipate will recruit on average 7 acute low back pain patients each over 18-24 months. This
will be sufficient to reach our target of 250 patients. In a previous study” we recruited 1,600 acute
low back pain patients from primary care practitioners over a 24-month period so we believe that
our target recruitment of 250 patients can be easily achieved within 24 months.

Outcomes

a) The primary outcome will be the risk (incidence proportion) of having low back pain at 3
months. The 3-month follow up was chosen as the primary outcome as this is the most common
definition of chronic low back pain® ' and reflects the time when a clear change in prognosis

occurs (see figure 1%)

Low back pain will be determined by numerical pain rating scale (NRS) score of pain intensity > 0,
taken from the Chronic Pain Grade™, a widely used composite measure of pain intensity and
disability that provides a method for quantifying the severity of chronic symptoms.

b) The secondary outcomes will include a condition-specific measure of disability (Roland Morris
Disability Questionnaire® (RMDQ), 0-24 scale), a patient-generated measure of function (Patient-
Specific Functional Scale™, 0-10 scale) and the OMPSQ’® (to determine if meaning & mood have
changed). ]SESach will be assessed at 3, 6 and 12 months. We will also take a measure of recurrence at
12 months™",

Data and treatment integrity

Trial data integrity will be monitored by regularly scrutinising data files for omissions and errors.
All data will be double entered and the source of any inconsistencies will be explored and resolved.
Treatment adherence will be determined by recording attendance at treatment sessions and by
analysing participant activity diaries.

Statistical Analysis
The data will be analysed by intention-to-treat and by a statistician blinded to group allocation. We
will analyse the effect of treatment separately for each outcome using linear mixed models with
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random intercepts for individuals to account for correlation of repeated measures. The model will
include terms for important prognostic factors measured prior to randomisation and specified a
priori. As we stratified by workers compensation status in the allocation schedule the analysis will
be stratified by this variable. We will obtain estimates of the effect of the intervention and 95%
confidence intervals by constructing linear contrasts to compare the adjusted difference in
proportions (dichotomous variables) or mean change (continuous variables) in outcome from
baseline to each time point between the treatment and control groups.

Justification of study design

The sham-controlled trial includes key methodological features recognised as minimising bias (e.g.
patient/clinician/outcome assessor blinding, concealed allocation, and intention to treat analysis).
We will prospectively register the trial and publish the full trial protocol in an open-access journal.
The trial report will conform to the extension of the CONSORT statement for non-pharmacological
trials.

Evidence that project will be successfully completed on time

Our pilot work and a recent Australian study of patients acute low back pain suggests that 20% of
patients will score OMSPQ > 120 and be appropriate for our study’®. That means that we need to
screen 1090 to recruit 250 patients to the study (table 1°*°%). This is well within our capacity as we
have screened recently recruited over 3000 patients with low back pain and recruited 1600 with
acute low back pain in the same geographical area of Sydney that this study will be based. We have
the relationships and systems in place in metropolitan Sydney to ensure recruitment and clinician
engagement.

The team has a demonstrated track record of leading and managing large trials such as this to
completion. The rigour of our work is reflected in where they have been published — The Lancet,
Annals of Internal Medicine, BMJ, Neurology and Pain. Our team has the content expert in Explain
Pain (CIC Moseley), a recognised world expert on psychological intervention for pain disorders (CI
Nicholas).

OUTCOMES & SIGNIFICANCE

Given the cost of low back pain, both financial and personal, any reduction in the proportion of
patients developing chronic low back pain is likely to be of major significance to Australian and
international communities. This study will provide a definitive evaluation of the efficacy of an
extremely promising new treatment designed to prevent chronic low back pain. If found to be
favourable, these results will fundamentally change the way acute low back pain is managed in
primary care.
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Summary of changes from original to published study protocol

Added Markus Huebscher, Adrian Traeger, Hopin Lee, and lan Skinner to list of investigators
Include referring practitioner’s rooms as study treatment locations

Add inclusion criterion of pain intensity >3/10 on numeric rating scale (NRS) during the past week
Use locally developed and validated prognostic model (PICKUP), instead of Orebro Musculoskeletal
Pain Questionnaire, with score of >2.3 cutoff for inclusion (equivalent to >30% absolute risk of
developing chronic low back pain)

Add exclusion criterion of chronic spinal pain

Specify that both study intervention sessions must occur within 2 weeks of initial presentation
Primary outcome changed from dichotomous pain intensity scale (>=2/10 NRS, y/n) at 3 months to
continuous pain intensity scale (0-10) at 3 months; sample size revised down from n=250 to n=202.
Added all secondary outcomes & process measures listed in published protocol except for Roland
Morris Disability Questionnaire.

Summary of changes from original to published statistical/mediation analysis plans

Sample size calculation revised from detecting a relative risk reduction of having >=2/10 pain intensity
scale at 3 months, to detecting a 1-point difference on a continuous pain intensity scale at 3 months.
Prognostic factors not to be included in primary analysis

Randomisation not to be stratified by worker’s compensation status (because this factor was part of the
risk screening algorithm which determined inclusion)

Inclusion of a mechanism analysis (mediation analysis — see file number 6 in this Supplement for full
protocol)



