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Abstract

Background: Previous research suggests that self-management programs for people with chronic pain improve
knowledge and self-efficacy but result in negligible effects on function. This study will investigate the effectiveness
self-management support with pain science education and exercise on improving function for people with chronic
pain in comparison to a wait-list control. A secondary objective is to determine which variables help to predict
response to the intervention.

Methods/Design: This study will be an unblinded, randomized controlled trial with 110 participants comparing a
6-week program that includes self-management support, pain science education and exercise to a wait-list control.
The primary outcome will be function measured by the Short Musculoskeletal Function Assessment - Dysfunction
Index. Secondary outcomes will include pain intensity measured by a numeric pain rating scale, pain interference
measured by the eight-item PROMIS pain interference item-bank, how much patients are bothered by functional
problems measured by the Short Musculoskeletal Function Assessment - Bother Index, catastrophic thinking measured
by the Pain Catastrophizing Scale, fear of movement/re-injury measured by the 11-item Tampa Scale of Kinesiophobia,
sense of perceived injustice measured by the Injustice Experience Questionnaire, self-efficacy measured by the Pain
Self-Efficacy Questionnaire, pain sensitivity measured by pressure pain threshold and cold sensitivity testing, fatigue
measured by a numeric fatigue rating scale, pain neurophysiology knowledge measured by the Neurophysiology of
Pain Questionnaire, healthcare utilization measured by number of visits to a healthcare provider, and work status.
Assessments will be completed at baseline, 7 and 18 weeks. After the 18-week assessment, the groups will crossover;
however, we anticipate carry-over effects with the treatment. Therefore, data from after the crossover will be used to
estimate within-group changes and to determine predictors of response that are not for direct between-
group comparisons. Mixed effects modelling will be used to determine between-group differences for all
primary and secondary outcomes. A series of multiple regression models will be used to determine predictors
of treatment response.

Discussion: This study has the potential to inform future self-management programming through evaluation
of a self-management program that aims to improve function as the primary outcome.

Trial registration: ClinicalTrials.gov NCT02422459, registered on 13 April 2015.
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Background

Approximately 19 to 29 % of Canadians, Americans and
Europeans experience chronic pain [1-3], and pain-
related disability is the largest contributor to years lived
with disability [4]. Pain related-disability has an import-
ant impact on the quality of life, workplace productivity
and the healthcare system [5-7]. It is important, there-
fore, to investigate strategies to improve quality of life
and reduce pain-related disability for people living with
chronic pain.

Self-management refers to an individual’s “ability to
manage the symptoms, treatment, physical and psy-
chosocial consequences and life style changes inherent
in living with a chronic condition. Efficacious self-
management encompasses ability to monitor one’s
condition and to effect the cognitive, behavioural and
emotional responses necessary to maintain a satisfac-
tory quality of life.” [8] Self-management support
aims to increase participants’ skills and confidence in
managing their health through the provision of educa-
tion and supportive interventions.

Self-management programs commonly evaluated in
the literature have included education on a number of
self-management strategies and often an opportunity to
practice these skills: problem solving, communication
with health care providers, use of healthcare resources
including medication, general stretching, strengthening,
and aerobic exercise, goal setting, diaries, self-monitoring,
relaxation, symptom management strategies and cognitive
strategies to help cope with pain [9, 10]. Evidence on the
effectiveness of self-management support for people ex-
periencing chronic pain is limited. Most research investi-
gating the impact of self-management support on pain
and disability include people with either arthritis or low
back pain [9]. The evidence suggests self-management
support improves knowledge and self-efficacy, but does
not produce clinically important effects on pain or func-
tion [9-11]. It is not clear whether these results generalize
to more diverse populations of people with chronic pain.

Two treatment approaches for people with chronic
pain that have not been included in traditional self-
management programs and demonstrate improvements
in function are pain neurophysiology education and indi-
vidualized, goal-oriented exercises. Pain neurophysiology
education has been defined as an educational interven-
tion and is useful for “describing the neurobiology and
neurophysiology of pain, and pain processing by the
nervous system” [12]. Pain neurophysiology education
is effective for individuals with chronic low back pain
[12-14], whiplash-associated disorder [15] and chronic
fatigue syndrome [16]. The influence of pain neuro-
physiology education on pain and function in other
chronic pain conditions has yet to be investigated with
a rigorous trial. Similarly, while most self-management
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programs encourage participation in exercise and phys-
ical activity; most have not included individualized ex-
ercise programs despite evidence of reduced disability
for both musculoskeletal and neuropathic pain condi-
tions with these approaches [17-21]. The intervention
evaluated in this study will be self-management support
that incorporates individualized exercises and pain
neurophysiology education with a primary aim of im-
proving function.

It is also not clear from previous research which per-
sons are most likely to respond to chronic pain self-
management support. Previous research has suggested a
number of factors that may contribute to chronic pain
and reduced functional rehabilitation outcomes. For ex-
ample, high initial pain levels [22-24], female sex [23],
lower expectations of recovery [25], low pressure pain
thresholds [26], cold hyperalgesia [27-29], catastrophic
thinking [30-32], sense of perceived injustice [33] and
fear of movement or re-injury [34—36] have all been asso-
ciated with chronic pain, disability, or poor rehabilitation
outcomes. Some of these variables have been suggested as
prognostic indicators with more consistency than others.
This study will investigate whether some of these prognos-
tic indicators help predict response to chronic pain self-
management support with pain education and individual-
ized exercise.

Objectives
Primary objective

1. This study will test the hypothesis that participants
with chronic pain experience greater improvement
in function over 18 weeks with 6 weeks of Chronic
Pain Self-management Support with Pain Science
Education and Exercise (COMMENCE) in comparison
to a wait-list control.

Secondary objectives

1. This study will test the hypotheses that people with
chronic pain experience greater pain intensity, pain
interference, self-efficacy, catastrophic thinking, fear
of movement/re-injury, pain neurophysiology
knowledge, bother by difficulty with functional
activities, fatigue, depressive symptoms, healthcare
utilization and work status with COMMENCE in
comparison to a wait-list control after 18 weeks.

2. This study will compare the change in outcomes
demonstrated by the wait-list group during their
treatment period (18 to 36 weeks) to the change
demonstrated during the wait-list period (0 to
18 weeks).

3. This study will estimate whether the impact of the
intervention is maintained over an intermediate
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follow-up term (18 to 36 weeks) in the treatment
group.

4. This study will determine whether the estimate of
the magnitude of the effect is influenced by an 18-
week delay.

5. This study will identify demographic, psychological
or psychophysical variables that are predictive of
treatment response.

Methods/Design

Study design

This study is a randomized trial with two parallel groups.
Participants will be allocated in a 1:1 ratio to treatment
and wait-list groups. After the 18-week assessment (after
the 6-week treatment period and the 12-week follow-up),
the group initially receiving COMMENCE will receive no
treatment, and the group initially on the wait-list will re-
ceive COMMENCE for 6 weeks. Both will be assessed
again at 25 and 36 weeks from the baseline (1 and
12 weeks after the wait-list group finishes treatment) (See
Fig. 1 for study flow). During the treatment, wait-list or
follow-up periods, participants can continue with usual
care with their family physician.
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Between-group comparisons (objectives 1 and 2)
will be limited to the 0- to 18-week period prior to
the wait-list group receiving treatment. However, an
18- to 36-week period was added for ethical reasons
(that is, the wait-list group will receive the treatment)
and to allow four additional analyses to address ob-
jectives 3 to 6.

Blinding

Due to the nature of the treatment and comparison, par-
ticipants and the treating physiotherapist will not be
blinded to group allocation. The assessor who is com-
pleting the two objective measures will be blind to the
treatment allocation at all assessment time points. The
investigator performing the analysis will be blinded to
the treatment allocation.

Participants and setting

For the purposes of this study, 110 participants with
chronic pain will be recruited at Woodstock and Area
Community Health Centre (WACHC) in Woodstock,
Ontario, Canada. All participants will be referred to the
program by a healthcare provider at WACHC. WACHC
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has an interdisciplinary team of healthcare providers that
work collaboratively to provide primary care, health pro-
motion and community development programs to prior-
ity populations in Oxford County, Ontario, Canada.
Since participants will be referred from WACHC, they
will meet at least one of the criteria for WACHC’s prior-
ity populations: addictions concerns, mental health chal-
lenges, low incomes, lack of health insurance, or isolated
seniors. Therefore, this sample will include people often
excluded from research and treatment by barriers to
accessing healthcare.

Included participants will all have been experiencing
noncancer related chronic pain. Chronic pain will be de-
fined as occurring in anyone who has been experiencing
pain for greater than 12 weeks. The pain can fluctuate in
intensity, but the patient must report experiencing pain
on a daily basis over the 3-month period. The presenta-
tion can be that of musculoskeletal pain or neuropathic
pain and can be associated with a traumatic (for example,
injury or surgery) or nontraumatic etiology (for example,
degenerative changes or pain of unknown etiology). Exclu-
sion criteria will include cancer related pain, medical “red
flags” suggestive of a non-neuromusculoskeletal etiology
of symptoms, casted fracture or surgery within the last
26 weeks and evidence of upper motor neuron lesion.
“Red flags” could include unremitting night pain,
palpable tumor, sudden weight loss or weight gain,
bowel or bladder incontinence, saddle anaesthesia, bi-
lateral or multisegmental loss of sensory or motor
function, fever/chills, diplopia, dysphagia, dysarthria,
drop attacks, or nystagmus.

Sample size

The sample size necessary for a randomized controlled
trial with three repeated measures at 0, 7 and 18 weeks
was calculated using online sample size software
(GLIMMPSE 2.0) using methods detailed by Muller et
al. [37-39]. The calculation was performed using a sig-
nificance level of 0.05, a power of 0.8, a minimum de-
tectable mean difference between groups of 10 points
on the Short Musculoskeletal Function Assessment
Dysfunction Index (SMFA-DI) [40] at both 7 weeks
and 18 weeks, and a standard deviation at each time-
point of 23 points on the SMFA-DI based on baseline
data from a series of 20 people with chronic pain re-
ferred to physiotherapy at WACHC. The calculations
were made assuming a correlation between baseline
and 7 weeks of 0.84, a correlation between baseline and
12 weeks of 0.82, and a correlation between 7 weeks
and 18 weeks of 0.84, based on the same clinical popu-
lation. The needed sample size calculated was 88 par-
ticipants. To account for a potential 20 % drop-out
rate, the investigators will recruit 110 participants (n =
55 in each group).
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Allocation

The allocation sequence will be generated by a study
investigator (JMD) who is not involved in the enroll-
ment of participants or assigning interventions. A
computer-generated blocked random number schedule
will be used to determine allocation sequence. The
block size will be unknown to the other study investi-
gators. Participants will only be assessed and random-
ized if agreeable to participating in the group that
starts one week after the assessment. If participants
are unavailable for the upcoming group, both the
assessment and randomization will be deferred. The
allocation sequence will be concealed through the use
of sequentially numbered, opaque envelopes, which
will be opened by the physiotherapist (JM) and com-
municated to the patient after the initial assessment
is completed.

Enrollment

Patients will be screened and enrolled by the single
treating physiotherapist (JM) after receiving a referral
from a healthcare provider on the WACHC interdiscip-
linary team. The healthcare providers at WACHC will
be instructed to refer anyone with noncancer related pain
for at least 3 months. The physiotherapist will then screen
to determine whether the participant meets the inclusion
or exclusion criteria for participation in the trial.

Intervention/treatment

COMMENCE consists of two visits with a physio-
therapist per week over 6 weeks. One of the two
visits is in a group setting, where the emphasis is on
pain science education and self-management strat-
egies using cognitive behavioral principles to support
behavior change. The second visit is an individual-
ized, one-to-one session focused on providing sup-
port to implement self-management strategies and
develop an individualized, goal-oriented exercise pro-
gram. Both the individual sessions and the group ses-
sions will be carried out by a single physiotherapist
(JM) for all participants.

Group pain neurophysiology and self-management
education

The group sessions will include two to six people. The
reason for a maximum of six people is pragmatic due to
the maximum number of individual appointments the
physiotherapist can accommodate in his schedule at the
community health centre. The treatment group will
proceed with as few as two people in case of low recruit-
ment or high drop-out rate. The group sessions will be
interactive 1.5 hour sessions once per week over
6 weeks. The participant will be educated on science of
pain [12, 41] including the function of the nervous
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system, other systems involved in the pain experience,
changes in these systems when pain persists, neuroplas-
ticity, and self-management strategies to apply the in-
formation learned with the goal of increasing physical
activity and participation in life role activities while
controlling symptoms. The self-management strategies
included in this study are informed by evidence as well
as self-efficacy theory and social cognitive theory
[42-45]. Self-management strategies will include pro-
gressive goal setting [46—48], activity scheduling [49, 50],
thought monitoring [51], relaxation [52], sleep education
[53], reflection [51], self-monitoring [10], graded activity
[53-55] and exercise [19, 20]. The self-management
education has been designed with the priority popu-
lations in mind. Lower average income is one of the
priority populations, and this is associated with
lower levels of education and literacy [56]. The ma-
terial will be targeted toward those with less than a
high school education. Participants will be given a
workbook that guides them through the self-
management strategies including goal setting, activity
scheduling, using an activity and exercise log,
thought monitoring and graded activity planning. It
will be reviewed between the physiotherapist and
participant at each individual session to facilitate
communication, encourage discussion regarding an
individual implementation plan for each of the self-
management strategies discussed in the group, and
to provide an opportunity to review any material
covered in the group session.

Individualized self-management and exercise

The individualized sessions will be pragmatic 30 to
45 minute sessions once per week. The content will be
tailored to the individual and delivered by the same
physiotherapist (JM) who delivers the group sessions.
The individualized sessions will include developing an
implementation plan for the self-management strategies
discussed in the group session. Participants will also col-
laborate with the physiotherapist on a graded activity
plan to work towards functional goals and individual ex-
ercises to improve functional abilities to facilitate achiev-
ing functional goals. There will be three types of
exercises encouraged. The first (i) is frequent pain-free
movement, four to six times per day, six to ten repeti-
tions at a time. Participants collaborate with the physio-
therapist to find simple movements that can be
performed easily throughout their daily routines. The
purpose of these exercises is to reduce sensitivity to
movement and build confidence with movement that
does not increase pain. The second (ii) are exercises that
simulate functional tasks needed to perform goals, one
to two times per day at an intensity that allows the indi-
vidual to perform eight to 15 repetitions at a time. The
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purpose of these exercises is to increase functional
abilities needed to resume participation in life-role ac-
tivities and participation goals set by the participant.
Education regarding progression will be provided fre-
quently throughout the program. The third (iii) is
regular aerobic exercise. Participants will choose any
aerobic activity they would like to participate in, set a
baseline volume and intensity for that activity and
create a plan with the physiotherapist for progression
over time. The volume and intensity will be deter-
mined using recommendations that participants do
not need to avoid pain at the time of exercise, but
should choose an intensity that does not result in
pain 1 to 2 hours after exercise. All three types of ex-
ercise will be delivered with messaging consistent
with self-management education that suggests exercise
is an effective way to manage pain and to prepare for
increases in participation in physical activity and life-
role activities.

Co-intervention

Participants will be free to continue with other treat-
ments. Other treatments will be recorded through self-
report at each assessment time-point and analyzed for
between-group differences.

Wait-list control

The wait-list control will be waiting to participate in
COMMENCE after the 18-week assessment, and partici-
pants will be free to continue with “usual care.” This in-
cludes continued use of prescribed medications and
recommendations from other healthcare providers. The
wait-list comparison was chosen rather than a more ro-
bust comparator due to previous evidence, suggesting no
difference in function when comparing other self-
management programs to no-treatment or usual-care
control groups.

Withdrawing participants from this study

Participants may withdraw from the treatment at any
time. Participants who choose to withdraw will be docu-
mented, and data will be analyzed as a member of the
group to which they were randomly assigned.

Ethical clearance

All participants will provide voluntary written informed
consent after a discussion about what study participa-
tion entails and the potential benefits and risks. In-
formed consent will be obtained by the treating
physiotherapist (JM) prior to the initial assessment
after receiving a referral from a health care provider for
each potential participant. Ethics approval has been ob-
tained from Hamilton Integrated Research Ethics Board
(HIREB #13-472).
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Outcomes
Self-report measures
All self-report measures have been demonstrated to be
reliable and valid in a population of people with persist-
ent pain. The ranges of each scale, as well as the min-
imal change considered clinically meaningful for this
study, are described in Table 1.

The primary outcome will be function as measured
by the Short-Musculoskeletal Function Assessment -
Dysfunction Index (SMFA-DI) [40].

Secondary outcomes will include the following:

1. Short Musculoskeletal Function Assessment -
Bother Index (SMFA-BI) [40]

Numeric Pain Rating Scale (NPRS) [57]

Numeric Fatigue Rating Scale (NFRS) [58]
PROMIS Pain Interference Item Bank - 8 items [59]
Patient Health Questionnaire (PHQ-9) [60—62]
Pain Catastrophizing Scale (PCS) [30, 63, 64]

S

Table 1 Outcome measures and potential predictors of response
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7. Tampa Scale of Kinesiophobia - 11 (TSK-11) [65]
8. Pain Self Efficacy Questionnaire (PSEQ) [66—68]

9. Neurophysiology of Pain Questionnaire (NPQ) [69]
10.number of health care visits

11.work status

Potential predictors of response will include baseline
measures for each of the outcome measures listed above
as well as:

1. Post-traumatic Stress Disorder Checklist (PTSD-C)
[70, 71]

2. Injustice Experience Questionnaire (IEQ) [33]

3. number of medications [72]

4. disease count [72]

Demographic information

The following information will be collected at the ini-
tial assessment and analyzed as potential covariates
and predictors of response: age, sex, work status prior

Construct Outcome measure Scale  Minimal
range  important
difference
Function Short Musculoskeletal Function Assessment - Dysfunction Index (SMFA-DI)  34-170 10 points®
How much participants are bothered by Short Musculoskeletal Function Assessment - Bother Index 12-60 5.5 points?
difficulty with functional activities (SMFA-BI)
Pain intensity Numeric Pain Rating Scale (NPRS) 0-10 2 points [86]
Fatigue Numeric Fatigue Rating Scale (NFRS) 0-10 1.4 points [87]
Pain interference PROMIS Pain Interference Iltem Bank - 8 items 8-40 5 points®
Depressive symptoms Patient Health Questionnaire - 9 (PHQ-9) 0-27 5 points [88]
Catastrophic thinking Pain Catastrophizing Scale (PCS) 0-52 38 % of scale [89]
Fear of symptom exacerbation 11-item Tampa Scale of Kinesiophobia (TSK-11) 11-44 5.6 points [90]
Pain neurophysiology knowledge Neurophysiology of pain test (NPT) 0-13 1.1 points®
Self efficacy Pain Self Efficacy Questionnaire (PSEQ) 0-60 11 points [91]
Work status Working versus not-working
Working full hours versus modified hours
Working full duties versus previous duties
Healthcare utilization # of health care visits during 12 weeks prior to treatment versus health
care visits during 12-week follow-up period
Post-traumatic stress symptoms Post-traumatic Stress Disorder Checklist 17-85
Sense of perceived injustice Injustice Experience Questionnaire (IEQ) 0-48

Medication use Number of medications
Medication by class

Comorbidities Disease count
Cold sensitivity

Pressure sensitivity

A novel test of cold sensitivity
Pressure Pain Threshold (PPT)

Legend: This table depicts each construct being measured as either an outcome or potential predictor of response, the measure used to evaluate that construct,
the range of the scale (if applicable), and the minimal important difference for scales that will be measured as outcomes

?In the absence of an established MCID or MDC, change greater than half a standard deviation will be considered clinically meaningful [92]. In these instances,
clinical data from Woodstock and Area Community Health Centre was used to establish the standard deviation
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to symptom onset, length of time since symptom on-
set in months, diagnosis provided by a medical pro-
fessional as reported by the patient, medication use,
previous treatment received and expectations for re-
covery. Expectations for recovery will be assessed with
two questions: i) Do you think your pain will im-
prove? and ii) Do you think your functional abilities
will improve?

Psychophysical measures

Two psychophysical measures will be performed in
order to estimate sensitivity of the nervous system both
locally (at the point identified as “most tender”) and at
two standardized locations (the area of skin over the
muscle belly of the upper fibers of the trapezius and tibi-
alis anterior).

Pressure pain threshold

Pressure pain threshold will be measured using a hand-
held digital algometer (The Wagner FDX-25; Wagner
Instruments, Greenwich, CT), which has been previously
demonstrated to be reliable [26, 73]. The algometers will
be calibrated using a known-weight technique prior to
commencing the study. The algometer will be pressed
perpendicularly into the skin at a rate of approximately
50 kPa/s (5 N/s). The tester will be trained to ensure
ability to apply pressure consistently at this rate. Three
measurements of the pressure pain threshold will be re-
corded for each site and on each side of the body. The
pressure pain threshold will be determined using the fol-
lowing standardized instructions, used in a previous
study investigating pressure pain threshold [74]: “I'm go-
ing to begin applying pressure to your skin. I want you
to tell me the moment the sensation changes from com-
fortable pressure to slightly unpleasant pain.” For consis-
tencym the more tender side will be tested first followed
by the less tender side at the “most tender” location. At
the standardized locations, the right side will be tested
first, followed by the left.

Cold hyperalgesia testing

Cold hyperalgesia will be tested using a novel test. This
device consists of a Peltier Cooler used to cool 2 pairs of
cylinders. The two pairs of cylinders are made of acrylic
and copper. When the temperature of the cooler is 0 de-
grees, the cylinders of different materials will feel similar
to different temperatures on the skin. The acrylic cylin-
der will feel like 18 degrees, and the copper will feel like
0 degrees. Each of the two cylinders will be placed in
contact with the skin at the three locations in the same
randomized order as was used for pressure pain thresh-
old. The order of the two materials will also be random-
ized with each of the two materials being placed on the
skin three times on each side. The participant will be
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asked to rate how cold the cylinder is on a 21 point scale
(0 is unable to detect the temperature, 10 is cold but not
painful, 11 is cold and slightly uncomfortable, and 20 is
unbearable pain).

Adverse events or harms

Participants will be asked by the physiotherapist at each
visit about adverse events that the patient associates with
treatment. Any adverse events requiring medical care
beyond the scope of the treating physiotherapist will be
referred immediately.

Treatment adherence

Treatment adherence will be assessed through a com-
bination of attendance (categorized as<25 %, 25 to
49 %, 50 to 74 %, or =75 % of visits) and adherence to
self-management strategies. Adherence to recommended
self-management strategies will be described as either
completed or not completed by the clinician when
reviewing the participant workbook at the individual
treatment session.

Timeline for assessments

Assessments will take place at baseline, 7 weeks (1-week
follow-up), 18 weeks (12-week follow-up), 25 weeks (1-
week follow-up after wait-list group treatment period)
and 36 weeks (12-week follow-up after wait-list group
treatment period). See Fig. 1 for the flow diagram.
Demographic information will be collected at the base-
line assessment. Self-reported outcome measures will be
collected at all assessment time-points. The two object-
ive tests will be collected at baseline, 18 weeks and
36 weeks.

Participant retention

Participant retention will be encouraged by clearly ask-
ing only those willing to commit to all assessment and
treatment time points to enroll in the study. In addition,
free parking is provided for all treatment and assessment
visits, treatment is provided free-of-charge, and a small
gift card ($20) is provided at each assessment time point
to thank participants and encourage patient follow-up.

Data collection and management

Hard copies of self-report data will be collected directly
for the outcome measures previously listed and refer-
enced. The measures will be completed at WACHC,
with the treating physiotherapist and a research assistant
present. Demographic data will be collected on pre-
piloted study forms. Data will be transferred directly to a
database by a trained research assistant or study investi-
gator. Data quality will be assured through checking
10 % of the data entered. The data will be collected and
stored using only participant codes with no patient
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identifiers. Hard copies of forms will be stored in a
locked cabinet within a locked office at WACHC. The
electronic database will be password protected and
stored on a password protected computer. Only study
investigators or staff will have access to the data.

Data monitoring and auditing

This trial will not have a data monitoring committee and
will not include auditing of the study conduct outside of
the study investigators. This decision was made because
of an estimated low risk to participants. Participants
with chronic pain will be medically stable and are not
expected to be at a high risk of mortality. In addition,
self-management programs, exercise, and pain education
have all been studied with no serious adverse events re-
ported, so no harm to patients is expected with this
intervention. There are no stop rules or preliminary ana-
lyses planned.

Analysis

Statistical analysis will be conducted using Stata soft-
ware, version 13 (StataCorp, College Station, TX, USA).
Baseline characteristics for both treatment and wait-list
groups will be presented as means and standard devia-
tions for normal data, and medians and interquartile
range for non-normal data, and number of patients and
percentages for categorical data. Between-group compar-
isons will be made for baseline data using a Student’s ¢-
test for continuous data and Chi squared or Fisher’s
exact test for categorical variables to determine the re-
sults of the randomized allocation.

To address objectives #1 and 2, between-group differ-
ences in change in primary (SMFA-DI) and secondary
outcomes will be analyzed using linear mixed-effects
modelling with repeated measures at 0, 7, and 18 weeks.
A P value of less than 0.05 will be considered indicative
of statistical significance for all comparisons. The mini-
mum changes required for the change to be considered
clinically meaningful for each scale are listed in
Table 1. An advantage of using linear mixed-effects
modelling is the ability to utilize all available data
points without multiple imputation when there are
multiple missing data points [75]. Between-group
comparisons will be limited to data collected before
the 18-week assessment time point due to anticipated
carry over effects due to the long-term changes in
function associated with exercise approaches for
people with chronic pain [19, 20]. Analysis will use
intention-to-treat principles.

To address objective #3, a within-group analysis in the
wait-list group will be performed comparing the change
in function during the treatment period (weeks 18 to 36)
to the change in function during the wait-list period
(weeks 0 to 18) using a mixed effects model. If there is
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no change during the wait-list period, this analysis allows
for a secondary estimate of treatment effect similar to a
diamond response design [76]. Goldsmith et al. suggest
that if the magnitude of the effect of the intervention is
similar to that estimated through the comparison be-
tween groups during the 0 to 7 week period, then they
may be pooled for a more precise estimate of treatment
effect [76].

To address objective #4 and estimate whether treat-
ment effects are maintained beyond the 18-week assess-
ment, the functional score (SMFA-DI) at the end of
treatment (7 weeks) will be compared with the func-
tional score at the 25- and 36-week assessments using a
linear mixed effects model.

To address objective #5, the influence of the 18-week
delay on the treatment effect will be determined by com-
paring the magnitude of treatment effect from the waist
list group (from objective #3) with the estimate of the
magnitude of treatment effect from the treatment group
(from objective #1).

In order to address objective #6, each of the patient
demographics, outcome measure scores, and objective
measures will be tested for univariate relationship with
SMFA-DI change score at 18 weeks (difference between
SMFA-DI at 18 weeks and SMFA-DI at baseline) using a
Pearson r for continuous variables and Chi squared
tests for categorical variables. Variables with a signifi-
cance of <0.10 will be included in the multivariate ana-
lysis so that no potential predictive variables will be
overlooked. Potential predictor variables will be entered
into a series of multiple regression models to determine
which combination of baseline variables best predict
changes in SMFA-DIL

Sensitivity analyses

There will be two planned sensitivity analyses. The
first sensitivity analysis will compare participants who
attend at least 75 % (9/12) of treatment visits to the
wait-list control group to gain an estimate of efficacy
versus effectiveness. If there are any cases removed
from analysis due to a high influence on the mixed
effects model (cooks distance >4/n) [77], a sensitivity
analysis will also be performed to compare the results
of the mixed effects model with and without highly in-
fluential points included.

Protocol modifications

Any changes to protocol will be communicated with
all study investigators and the Hamilton Research
Ethics Board in writing. If there are any changes, the
trial registry (clinicaltrials.gov) will be updated elec-
tronically. If the risks to participants change, all trial
participants will be contacted directly by phone to
communicate the change.
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Discussion

A number of limitations in this protocol may contribute
to a risk of bias. First, due to the nature of the interven-
tion and comparison, the participants and the healthcare
provider cannot be blinded. The primary outcome is a
self-report measure completed by the participants (not
blinded) and secondary outcomes are either self-report
measures (not blinded) or psychophysical tests con-
ducted by research assistants (blinded). The principle in-
vestigator (JM) is also the treating physiotherapist and
will be present at the assessments. Additionally, the na-
ture of the comparison could influence the risk of bias.
Patients in the wait-list group will understand that they
are not receiving the intervention under investigation,
and this could bias their self-report assessments at 7 and
18 weeks.

Having a single therapist and center influences the
generalizability of the results. While easily generalizable
to the physiotherapist and setting in which the study
was carried out, the ability to generalize the results to
other settings and other settings is limited due to the po-
tential of a therapist effect. A limitation of the current
study design is that results may be attributed to either
the intervention or the therapist effect without the abil-
ity to distinguish between the two potential mechanisms.

Another important factor when considering the
generalizability of results is the population being studied.
The priority populations at WACHC include people
with addictions concerns, mental health challenges, low
incomes, lack of health insurance and isolated seniors.
This group experiences a number of barriers to acces-
sing healthcare, and therefore, it is possible that attend-
ance and adherence to the program will be low. Also,
people with multiple morbidities have a lower functional
status and experience greater functional decline with age
[78]. This may limit the potential for functional gains in
this population and may make it challenging to deter-
mine which factors are contributing to reduced function
in this population. These factors make generalizability to
a population experiencing similar barriers to accessing
healthcare easier; however, generalizability to other pop-
ulations without such barriers is more challenging.

The population of people with barriers to accessing
healthcare also poses a risk of higher attrition rates.
For example, people with depression, substance abuse
issues, and lower education are more likely to be lost
due to failure to locate [79, 80]. The investigators
have put in place measures to try to minimize the at-
trition rate, including asking for multiple methods of
contacting the participant and planning to make mul-
tiple attempts to contact the participant for follow-
up appointments.

Another limitation of this study design is the short-
term follow-up before the wait-list group receives
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treatment. Estimating whether changes in function are
maintained in the longer term (up to 36 weeks) will rely
on within-group analysis of the treatment group. Given
the lack of comparison, these results should be inter-
preted with caution. Changes at 25- and 36-week follow-
up could be due to lasting treatment effects; however,
period effects could also contribute to any long-term
changes. Despite the limitations, the investigators con-
sidered it important to estimate the longer-term changes
in function to inform future research on long-term
efficacy.

Similarly, the comparison of the treatment period
(weeks 18 to 36) with the wait-list period (weeks O to
18) in the wait-list group should be interpreted with cau-
tion given the lack of comparison group. Between-group
comparisons performed during weeks 0 to 18 will pro-
vide a better estimate of treatment effect; however, the
secondary estimate of treatment effect can add precision
to effect estimates and allows investigators to estimate
the impact of an 18-week delay before starting the self-
management program. It is important that within-group
changes are not be compared between groups as this has
the potential to be misleading [81].

Treatment of chronic pain is a challenge [82, 83]. Im-
proving function is frequently reported as an important
outcome by people living with chronic pain [84], and re-
ducing pain-related disability is important for reducing
the financial burden [5-7]. Self-management represents
an important opportunity to improve pain-related dis-
ability and ultimately the impact of chronic pain [85].
Unfortunately, existing evidence suggests chronic pain
self-management support does not result in substantial
changes in participant function [9, 10]. This study aims
to evaluate a new approach to chronic pain self-
management that targets function as the primary out-
come. If this approach is demonstrates effectiveness, this
could inform self-management programming to include
greater focus on pain neurophysiology education and
physiotherapist-led, individualized, goal-oriented exer-
cise. By determining which factors help to predict an
intervention response, practitioners will have valuable
information on the prognosis of participants entering
the program. Future research may help to develop tai-
lored approaches to self-management for persons less
likely to respond to this approach. Ultimately, this re-
search could help to improve self-management for
people with chronic pain.

The results of this trial will be published in peer-
reviewed journals and presented at international confer-
ences in the fields of pain and rehabilitation.

Trial status
Recruitment started in September 2013. At the time of
protocol submission, this study is recruiting patients.
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Dissemination

This study will be published in a leading journal and
presented at international conferences in the field of
pain and rehabilitation. A lay summary of results will be
sent to study participants. Additionally, study results will
be disseminated to clinicians through courses, presenta-
tions and workshops to a community of practice of
physiotherapists in primary health care and a network of
physiotherapists interested in the treatment of pain.

Abbreviations

ANOVA: analysis of variance; COMMENCE: Chronic Pain Self-management
Support with Pain Science Education and Exercise; [EQ: Injustice Experience
Questionnaire; NFRS: Numeric Fatigue Rating Scale; NPQ: Revised
Neurophysiology of Pain Questionnaire; NPRS: Numeric Pain Rating Scale;
PCS: Pain Catastrophizing Scale; PHQ-9: 9-item Patient Health Questionnaire;
PPT: Pressure Pain Threshold; PROMIS: Patient-reported Outcome
Measurements Information System; PI: pain interference; PSEQ: Pain Self-
efficacy Questionnaire; PTSD-C: Post-traumatic Stress Disorder Checklist -
Civilian Version; SMFA: Short Musculoskeletal Function Assessment;

DI: Dysfunction Index; Bl: Bother Index; TSK: Tampa Scale of Kinesiophobia;
WACHC: Woodstock and Area Community Health Centre.

Competing interests
None of the study investigators has any financial or nonfinancial competing
interests to report.

Authors’ contributions

JM is the principal investigator. He led the conception, study design, writing
and editing of the protocol. JMD, DW, and JR all participated in the study
design and writing of the protocol. JM carried out all statistical analyses to
determine sample size. All authors read and approved the final manuscript.

Acknowledgements
Joy MacDermid is funded by a Canadian Institute for Health Research (CIHR)
chair in Gender, Work, and Health.

Author details

'School of Rehabilitation Science, McMaster University, 1400 Main St. W,
Hamilton ON L8S 1C7, Ontario, Canada. “School of Physical Therapy, Western
University, London, Ontario, Canada.

Received: 12 May 2015 Accepted: 2 October 2015
Published online: 14 October 2015

References

1. Moulin DE, Clark AJ, Speechley M, Morley-Forster PK. Chronic pain in
Canada-prevalence, treatment, impact and the role of opioid analgesia.
Pain Res Manag. 2002;7:179-84.

2. Kennedy J, Roll JM, Schraudner T, Murphy S, Mcpherson S. Prevalence of
persistent pain in the U.S. Adult population: new data from the 2010
National Health Interview Survey. J Pain. 2014;15:979-84.

3. Langley PC. The prevalence, correlates and treatment of pain in the
European Union. Curr Med Res Opin. 2011;27:463-80.

4. Murray CJL, Abraham J, Ali MK, Alvarado M, Atkinson C, Baddour LM, et al.
The state of US health, 1990-2010: burden of diseases, injuries, and risk
factors. JAMA. 2013;310:591-608.

5. Langley P, Muller-Schwefe G, Nicolaou A, Liedgens H, Pergolizzi J, Varrassi G.
The societal impact of pain in the European Union: health-related quality of
life and healthcare resource utilization. J Med Econ. 2010;13:571-81.

6. Langley P, Miller-Schwefe G, Nicolaou A, Liedgens H, Pergolizzi J, Varrassi G.
The impact of pain on labor force participation, absenteeism and
presenteeism in the European Union. J Med Econ. 2010;13:662-72.

7. Feuerstein M, Hartzell M, Rogers HL, Marcus SC. Evidence-based practice for
acute low back pain in primary care: patient outcomes and cost of care.
Pain. 2006;124:140-9.

8. Barlow J, Wright C, Sheasby J, Turer A, Hainsworth J. Self-management
approaches for people with chronic conditions: a review. Patient Educ
Couns. 2002;48:177-87.

20.

22.

23.

24.

27.

28.

30.

Page 10 of 12

Du S, Yuan C, Xiao X, Chu J, Qiu Y, Qian H. Self-management programs

for chronic musculoskeletal pain conditions: A systematic review and
meta-analysis. Patient Educ Couns. 2011;85:¢299-310.

Kroon FPB, van der Burg LRA, Buchbinder R, Osborne RH, Johnston RV,

Pitt V. Self-management education programmes for osteoarthritis. Cochrane
Database Syst Rev. 2014;1:CD008963.

Nolte S, Osborne RH. A systematic review of outcomes of chronic disease
self-management interventions. Qual Life Res. 2013;22:1805-16.

Louw A, Diener |, Butler DS, Puentedura EJ. The effect of neuroscience
education on pain, disability, anxiety, and stress in chronic musculoskeletal
pain. Arch Phys Med Rehabil. 2011;,92:2041-56.

Moseley L. Combined physiotherapy and education is efficacious for
chronic low back pain. Aust J Physiother. 2002;48:297-302.

Moseley GL, Nicholas MK, Hodges PW. A randomized controlled trial of
intensive neurophysiology education in chronic low back pain. Clin J Pain.
2004,20:324-30.

Van Oosterwijck J, Nijs J, Meeus M, Truijen S, Craps J, Van den Keybus N,

et al. Pain neurophysiology education improves cognitions, pain thresholds,
and movement performance in people with chronic whiplash: a pilot study.
J Rehabil Res Dev. 2011;48:43-58.

Meeus M, Nijs J, Van Oosterwijck J, Van Alsenoy V, Truijen S. Pain physiology
education improves pain beliefs in patients with chronic fatigue syndrome
compared with pacing and self-management education: a double-blind
randomized controlled trial. Arch Phys Med Rehabil. 2010,91:1153-9.

Busch AJ, Schachter CL, Overend TJ, Peloso PM, Barber KAR. Exercise for
fibromyalgia: a systematic review. J Rheumatol. 2008;35:1130-44.

Van Middelkoop M, Rubinstein SM, Kuijpers T, Verhagen AP, Ostelo R, Koes BW,
et al. A systematic review on the effectiveness of physical and rehabilitation
interventions for chronic non-specific low back pain. Eur Spine J. 2011;20:19-39.
Searle A, Spink M, Ho A, Chuter V. Exercise interventions for the treatment
of chronic low back pain: A systematic review and meta-analysis of
randomised controlled trials. Clin Rehabil. 2015. Epub ahead of print

Gross A, Kay TM, Paquin J-P, Blanchette S, Lalonde P, Christie T, et al.
Exercises for mechanical neck disorders. Cochrane Database Syst Rev.
2015;1:CD004250.

Dobson JL, McMillan J, Li L. Benefits of exercise intervention in reducing
neuropathic pain. Front Cell Neurosci. 2014;8:102.

Carroll LJ, Hogg-Johnson S, van der Velde G, Haldeman S, Holm LW,
Carragee EJ, et al. Course and prognostic factors for neck pain in the
general population. Results of the bone and joint decade 2000-2010 task
force on neck pain and its associated disorders. J Manipulative Physiol Ther.
2009;32(2 SUPPL):S87-96.

Walton DM, Carroll LJ, Kasch H, Sterling M, Verhagen AP, Macdermid JC,

et al. An overview of systematic reviews on prognostic factors in neck pain:
results from the international collaboration on neck pain (ICON) project.
Open Orthop J. 2013;7:494-505.

Kamper SJ, Rebbeck TJ, Maher CG, McAuley JH, Sterling M. Course and
prognostic factors of whiplash: a systematic review and meta-analysis. Pain.
2008;138:617-29.

Gross DP, Battié MC. Recovery expectations predict recovery in workers with
back pain but not other musculoskeletal conditions. J Spinal Disord Tech.
2010;23:451-6.

Walton DM, Macdermid JC, Nielson W, Teasell RW, Reese H, Levesque L.
Pressure pain threshold testing demonstrates predictive ability in people
with acute whiplash. J Orthop Sports Phys Ther. 2011;41:658-65.

Kasch H, Qerama E, Bach FW, Jensen TS. Reduced cold pressor pain
tolerance in non-recovered whiplash patients: a 1-year prospective study.
Eur J Pain. 2005;9:561-9.

Sterling M, Jull G, Kenardy J. Physical and psychological factors maintain
long-term predictive capacity post-whiplash injury. Pain. 2006;122:102-8.
Sterling M, Hendrikz J, Kenardy J, Kristjansson E, Dumas JP, Niere K, et al.
Assessment and validation of prognostic models for poor functional
recovery 12 months after whiplash injury: a multicentre inception cohort
study. Pain. 2012;153:1727-34.

Sullivan MJ, Thorn B, Haythornthwaite JA, Keefe F, Martin M, Bradley LA,

et al. Theoretical perspectives on the relation between catastrophizing and
pain. Clin J Pain. 2001;17:52-64.

Sullivan MJL, Stanish W, Waite H, Sullivan M, Tripp DA. Catastrophizing, pain,
and disability in patients with soft-tissue injuries. Pain. 1998,77:253-60.
Pavlin DJ, Sullivan MJL, Freund PR, Roesen K. Catastrophizing: a risk factor
for postsurgical pain. Clin J Pain. 2005;21:83-90.



Miller et al. Trials (2015) 16:462

33.

34.

35.

36.

37.

38.

39.

40.

42.

43.

44,

45,

46.

47.

48.

49.

50.

52.

53.

54.

55.

56.

57.

58.

Sullivan MJL, Scott W, Trost Z. Perceived injustice: a risk factor for
problematic pain outcomes. Clin J Pain. 2012;28:484-8.

Crombez G, Vlaeyen JWS, Heuts PHTG, Lysens R. Pain-related fear is more
disabeling than pain itself: evidence on the role of pain-related fear in
chronic back pain disability. Pain. 1999;80:329-39.

Picavet HSJ, Vlaeyen JWS, Schouten JSAG. Pain catastrophizing and
kinesiophobia: predictors of chronic low back pain. Am J Epidemiol.
2002;156:1028-34.

Swinkels-Meewisse IEJ, Roelofs J, Schouten EGW, Verbeek ALM, Oostendorp
RAB, Vlaeyen JWS. Fear of movement/(re)injury predicting chronic disabling
low back pain: a prospective inception cohort study. Spine (Phila Pa 1976).
2006;31:658-64.

Muller K, Stewart P. Linear model thoery: univariat, multivariate, and mixed
models. Hoboken, New Jersey: John Wiley and Sons; 2006.

Muller KE, Edwards LJ, Simpson SL, Taylor DJ. Statistical tests with accurate size
and power for balanced linear mixed models. Stat Med. 2007;26:3639-60.
Guo Y, Logan HL, Glueck DH, Muller KE. Selecting a sample size for studies
with repeated measures. BMC Med Res Methodol. 2013;13:100.
Swiontkowski MF, Engelberg R, Martin DP, Agel J. Short musculoskeletal
function assessment questionnaire: validity, reliability, and responsiveness.
J Bone Joint Surg Am. 1999;81:1245-60.

Moseley GL, Butler DS. 15 years of explaining pain - the past, present and
future. J Pain. 2015;16:807-13.

Bandura A, Adams NE, Beyer J. Cognitive processes mediating behavioral
change. J Pers Soc Psychol. 1977;35:125-39.

Bandura A. Self-efficacy: toward a unifying theory of behavioral change.
Psychol Rev. 1977,84:191-215.

Bandura A. Social foundations of through and action: a social cognitive
theory. Englewood Cliffs, New Jersey: Prentice-Hall; 1986.

Bandura A. Self-efficacy: the exercise of control. New York, New York: W.H.
Freeman & Co; 1997.

Christiansen S, Oettingen G, Dahme B, Klinger R. A short goal-pursuit
intervention to improve physical capacity: a randomized clinical trial in
chronic back pain patients. Pain. 2010;149:444-52.

Coppack RJ, Kristensen J, Karageorghis Cl. Use of a goal setting intervention
to increase adherence to low back pain rehabilitation: a randomized
controlled trial. Clin Rehabil. 2012;26:1032-42.

Stewart MJ, Maher CG, Refshauge KM, Herbert RD, Bogduk N, Nicholas M.
Randomized controlled trial of exercise for chronic whiplash-associated
disorders. Pain. 2007;128:59-68.

Luszczynska A. An implementation intentions intervention, the use of a
planning strategy, and physical activity after myocardial infarction. Soc Sci
Med. 2006;62:900-8.

Latimer AE, Ginis KAM, Arbour KP. The efficacy of an implementation
intention intervention for promoting physical activity among individuals
with spinal cord injury: a randomized controlled trial. Rehabilitation
Pyschology. 2006;51(4): 273-80.

Turk D, Meichenbaum D, Genest M. Pain and behavioural medicine: a
cognitive behavioural perspective. New York: Guilford; 1983.

Meeus M, Nijs J, Vanderheiden T, Baert I, Descheemaeker F, Struyf F. The
effect of relaxation therapy on autonomic functioning, symptoms and daily
functioning, in patients with chronic fatigue syndrome or fibromyalgia: a
systematic review. Clin Rehabil. 2015;29:221-33.

Finan PH, Buenaver LF, Coryell VT, Smith MT. Cognitive-behavioral therapy
for comorbid insomnia and chronic pain. Sleep Med Clin. 2014,9:261-74.
Leeuw M, Goossens MEJB, van Breukelen GJP, de Jong JR, Heuts PHTG,
Smeets RJEM, et al. Exposure in vivo versus operant graded activity in
chronic low back pain patients: results of a randomized controlled trial.
Pain. 2008;138:192-207.

George SZ, Wittmer VT, Fillingim RB, Robinson ME. Comparison of graded
exercise and graded exposure clinical outcomes for patients with chronic
low back pain. J Orthop Sports Phys Ther. 2010,40:694-704.

Kutner M, Greenberg E, Jin Y (2006). The health literacy of America’s adults:
results from the 2003 National Assessment of Adult Literacy (NCES 2006-
483). US. Department of Education. Washington, DC: National Center for
Education Statistics.

Jensen MP. Comparative reliability and validity of chronic pain intensity
measures. Pain. 1999,83:157-62.

Minnock P, Kirwan J, Bresnihan B. Fatigue is a reliable, sensitive and unique
outcome measure in rheumatoid arthritis. Rheumatology (Oxford).
2009;48:1533-6.

59.

60.

62.

63.

64.

65.

66.

67.

68.

69.

70.

72.

73.

74.

75.

76.

77.

78.

79.

80.

82.

83.

Page 11 of 12

Amtmann D, Cook KF, Jensen MP, Chen W-H, Choi S, Revicki D, et al.
Development of a PROMIS item bank to measure pain interference. Pain.
2010;150:173-82.

Kroenke K, Spitzer RL, Williams JBW. The PHQ-9. J Gen Intern Med.
2001;16:606-13.

Cameron IM, Crawford JR, Lawton K, Reid IC. Psychometric comparison of
PHQ-9 an HADS for measuring depression severity in primary care. Br J Gen
Pract. 2008;58(546):32-6.

Manea L, Gilbody S, McMillan D. A diagnostic meta-analysis of the Patient
Health Questionnaire-9 (PHQ-9) algorithm scoring method as a screen for
depression. Gen Hosp Psychiatry. 2015;37:67-75.

Sullivan MJL, Bishop S, Pivik J. The pain catastrophizing scale: development
and validation. Psychol Assess. 1995;7:432-524.

Osman A, Barrios FX, Kopper BA, Hauptmann W, Jones J, O'Neill E. Factor
structure, reliability, and validity of the Pain Catastrophizing Scale. J Behav
Med. 1997;20(6):589-605.

Tkachuk GA, Harris CA. Psychometric properties of the tampa scale for
kinesiophobia-11 (TSK-11). J Pain. 2012;13:970-7.

Nicholas MK Self-efficacy and chronic pain. Paper presented at the annual
conference of the British. Psychological Society. St. Andrews, UK. 1989.
Nicholas MK. The pain self-efficacy questionnaire: taking pain into account.
Eur J Pain. 2007;11:153-63.

Di Pietro F, Catley MJ, McAuley JH, Parkitny L, Maher CG, Costa Lda C. Rasch
analysis supports the use of the pain self-efficacy questionnaire. Phys Ther.
2014;94:91-100.

Catley MJ, O'Connell NE, Moseley GL. How good is the neurophysiology of
pain questionnaire? A rasch analysis of psychometric properties. J Pain.
2013;14:818-27.

Ruggiero KJ, Del Ben K, Scotti JR, Rabalais AE. Psychometric Properties of
the PTSD Checklist - Civilian Version. J Trauma Stress. 2003;16:495-502.
Conybeare D, Behar E, Solomon A, Newman MG, Borkovec TD. The PTSD
checklist-civilian version: reliability, validity, and factor structure in a
nonclinical sample. J Clin Psychol. 2012;68:699-713.

Huntley AL, Johnson R, Purdy S, Valderas JM, Salisbury C. Measures of
multimorbidity and morbidity burden for use in primary care and
community settings: a systematic review and guide. Ann Fam Med.
2012;,10:134-41.

Walton DM, Macdermid JC, Nielson W, Teasell RW, Chiasson M, Brown L.
Reliability, standard error, and minimum detectable change of clinical
pressure pain threshold testing in people with and without acute neck
pain. J Orthop Sports Phys Ther. 2011;41:644-50.

Walton DM, Macdermid JC, Nielson W, Teasell RW, Nailer T, Maheu P. A
descriptive study of pressure pain threshold at 2 standardized sites in
people with acute or subacute neck pain. J Orthop Sports Phys Ther.
2011;41:651-7.

Peters SAE, Bots ML, den Ruijter HM, Palmer MK, Grobbee DE, Crouse JR,
et al. Multiple imputation of missing repeated outcome measurements did
not add to linear mixed-effects models. J Clin Epidemiol. 2012,65:686-95.
Goldsmith CH, Gross AR, MacDermid J, Santaguida PL, Miller J. What does
the evidence tell us about design of future treatment trials for whiplash-
associated disorders? Spine. 2011;36:5292-302.

Van der Meer T, Te Grotenhuis M, Pelzer B. Influential cases in multilevel
modeling: a methodological comment. Am Sociol Rev. 2010;75:173-8.
Marengoni A, Angleman S, Melis R, Mangialasche F, Karp A, Garmen A, et al.
Aging with multimorbidity: a systematic review of the literature. Ageing Res
Rev. 2011;10:430-9.

Eaton WW, Anthony JC, Tepper S, Dryman A. Psychopathology and attrition in
the epidemiologic catchment area surveys. Am J Epidemiol. 1992;135:1051-9.
Graaf RD. Psychiatric and sociodemographic predictors of attrition in a
longitudinal study The Netherlands Mental Health Survey and Incidence
Study (NEMESIS). Am J Epidemiol. 2000;152:1039-47.

Bland JM, Altman DG. Comparisons against baseline within randomised
groups are often used and can be highly misleading. Trials. 2011;12:264.
Teasell RW, McClure JA, Walton D, Pretty J, Salter K, Meyer M, et al. A
research synthesis of therapeutic interventions for whiplash-associated
disorder (WAD): part 4 - noninvasive interventions for chronic WAD. Pain
Res Manag. 2010;15:313-22. Review.

Artus M, van der Windt DA, Jordan KP, Hay EM. Low back pain symptoms
show a similar pattern of improvement following a wide range of primary
care treatments: a systematic review of randomized clinical trials.
Rheumatology (Oxford). 2010;49:2346-56.



Miller et al. Trials (2015) 16:462 Page 12 of 12

84. Casarett D. Designing pain research from the patient’s perspective: what
trial end points are important to patients with chronic pain? Pain Med.
2001,2:309-16.

85. Munir F, Khan HTA, Yarker J, Haslam C, Long H, Bains M, et al. Self-management
of health-behaviors among older and younger workers with chronic illness.
Patient Educ Couns. 2009;77:109-15.

86. Salaffi F, Stancati A, Silvestri CA, Ciapetti A, Grassi W. Minimal clinically
important changes in chronic musculoskeletal pain intensity measured on a
numerical rating scale. Eur J Pain. 2004;8:283-91.

87. Pettersson S, Lundberg IE, Liang MH, Pouchot J, Welin HE. Determination of
the minimal clinically important difference for seven measures of fatigue in
Swedish patients with systemic lupus erythematosus. Scand J Rheumatol.
2015;44:206-10.

88. Lowe B, Kroenke K, Herzog W, Gréfe K. Measuring depression outcome with
a brief self-report instrument: sensitivity to change of the Patient Health
Questionnaire (PHQ-9). J Affect Disord. 2004;81:61-6.

89. Scott W, Wideman TH, Sullivan MJL. Clinically meaningful scores on pain
catastrophizing before and after multidisciplinary rehabilitation: a
prospective study of individuals with subacute pain after whiplash injury.
Clin J Pain. 2014;30:183-90.

90. Hapidou EG, O'Brien MA, Pierrynowski MR, de las Heras E, Patel M, Patla T.
Fear and avoidance of movement in people with chronic pain:
psychometric properties of the 11-item Tampa scale for Kinesiophobia
(TSK-11). Physiother Canada. 2012,64:235-41.

91.  Maughan EF, Lewis JS. Outcome measures in chronic low back pain.

Eur Spine J. 2010;19:1484-94.

92. Norman GR, Sloan JA, Wyrwich KW. Interpretation of changes in
health-related quality of life: the remarkable universality of half a standard
deviation. Med Care. 2003;41:582-92.

Submit your next manuscript to BioMed Central
and take full advantage of:

¢ Convenient online submission

¢ Thorough peer review

* No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

* Research which is freely available for redistribution

Submit your manuscript at ( =
www.biomedcentral.com/submit BiolVled Central




	Abstract
	Background
	Methods/Design
	Discussion
	Trial registration

	Background
	Objectives
	Primary objective
	Secondary objectives


	Methods/Design
	Study design
	Blinding
	Participants and setting
	Sample size
	Allocation
	Enrollment
	Intervention/treatment
	Group pain neurophysiology and self-management education
	Individualized self-management and exercise
	Co-intervention

	Wait-list control
	Withdrawing participants from this study
	Ethical clearance
	Outcomes
	Self-report measures
	Demographic information
	Psychophysical measures
	Pressure pain threshold
	Cold hyperalgesia testing
	Adverse events or harms
	Treatment adherence
	Timeline for assessments

	Participant retention
	Data collection and management
	Data monitoring and auditing
	Analysis
	Sensitivity analyses
	Protocol modifications


	Discussion
	Trial status
	Dissemination
	Abbreviations

	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References



