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Abstract

Background: Acute pain frequently transitions to chronic pain after major lower extremity trauma (ET). Severa modifiable
psychological risk and protective factors have been found to contribute to, or prevent, chronic pain development. Some empirical
evidence has shown that interventions, including cognitive and behavioral strategies that promote pain self-management, could
prevent chronic pain. However, the efficacy of such interventions has never been demonstrated in ET patients. We have designed
aself-management intervention to prevent acute to chronic pain transition after major lower extremity trauma (iPACT-E-Trauma).

Objective: Thispilot randomized controlledtrial (RCT) aimsto evaluate the feasibility and research methods of the intervention,
aswell asthe potential effects of iPACT-E-Trauma, on pain intensity and pain interference with daily activities.

Methods: A 2-arm single-blind pilot RCT will be conducted. Participants will receive the iPACT-E-Trauma intervention
(experimental group) or an educational pamphlet (control group) combined with usual care. Data will be collected at baseline,
during iPACT-E-Trauma delivery, as well as at 3 and 6 months post-injury. Primary outcomes are pain intensity and pain
interference with daily living activities at 6 months post-injury. Secondary outcomes are pain self-efficacy, pain acceptance, pain
catastrophizing, pain-related fear, anxiety and depression symptoms, health care service utilization, and return to work.

Results: Fifty-three patients were recruited at the time of manuscript preparation. Comprehensive data analyses will beinitiated
in July 2017. Study results are expected to be available in 2018.

Conclusions: Chronic pain is an important problem after major lower ET. However, no preventive intervention has yet been
successfully proven in these patients. This study will focus on developing afeasible intervention to prevent acute to chronic pain
transition in the context of ET. Findings will allow for the refinement of iPACT-E-Trauma and methodological parameters in
prevision of afull-scale multi-site RCT.
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Introduction

Acuteto Chronic Pain Transition After Major
Extremity Trauma

Approximately 65% of traumatic injuries occur in individuals
aged 18 to 55 years [1], compromising their most productive
years of life. Orthopedic lesions, including lower extremity
trauma (ET), affect the majority of injured individuals (80%)
[1]. More than 50% of patients with major ET (ie, patients at
risk of impaired outcomes usualy requiring surgical and
multidisciplinary team management) report moderate to severe
pain at hospital discharge [2,3], which becomes chronic in up
to 86% of cases [4,5]. Pain has several negative consequences.
Indeed, poorly managed acute pain has been associated with
undesirable outcomes, such as delayed recovery and prolonged
length of hospital stay [6,7]. Moreover, intense acute pain has
been identified asachronic pain risk factor after traumatic injury
[4,5].

Acute pain is of sudden onset and is expected to last a short
time, and can usually be clearly related to a specific event,
injury, or illness[8], such asmajor ET. Chronic pain is defined
as ongoing or intermittent, lasting beyond the injury healing
process (or more than 3 to 6 months), and adversely impacts
daily functioning aswell as quality of life (QoL) [9,10]. Healing
time after lower ET varies according to the extent of osseous
and soft-tissue damage, patient characteristics (eg, age, smoking
history, nutritional deficiency), and quality of surgical treatments
[11,12], but does not usually exceed 3 months in the absence
of complications[11].

People with chronic pain report poorer QoL than individuals
affected by common chronic diseases of the heart and lungs
[13], making it the most frequent reason for seeking medical
attention [14]. Up to 60% of active peoplewho live with chronic
pain (including those with lower ET) will experience pain
interference with daily living activities, which can lead to job
loss or reduced professional responsibilities[15]. Chronic pain
also imposes a high socioeconomic burden, which has been
estimated to be US $635 billion annually interms of health care
costsand lost productivity [16,17]. Given theimpact of chronic
pain, thenstitute of Medicine (IOM) of the National Academies
[8] made “pain prevention” the highest priority for pain relief.
To do so, the IOM called for the early promotion of patient
self-management behaviorsand consideration of biologica and
psychosocial factorsto prevent acute to chronic pain transition.

Factors Involved in the Development of Chronic Pain

Many longitudina studies have described chronic pain risk
factors. Demographics (eg, female gender, age >65 years, low
socioeconomic status) have been shown to play arole in the
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transition from acute to chronic pain in patients with major ET
[4,5]. Moderate to severe acute pain (ie, >4/10 on a numerical
rating scale [NRS]) [18] and lower limb trauma are
injury-related chronic pain risk factors consistently described
in trauma patients [4]. Several potentialy modifiable
psychologica risk factors also seem to be involved, including
pain catastrophizing, pain-related fear (ie, kinesiophobia),
anxiety, depression, and post-traumatic stress disorder (PTSD)
[4,5,19]. However, some patients do not develop chronic pain
after ET or other types of injuries, and protective factors have
been explored [20,21]. Pain sef-efficacy (SE) has been
discussed as a protective psychological attribute in acute and
chronic pain post-ET [4,22,23]. Pain acceptance has also been
associated with improved outcomes in populations that do not
include ET patients [24-27].

Interventionsto Prevent Acuteto Chronic Pain
Transition

Interventions based on a cognitive-behavioral approach have
been the most frequently-studied [28] treatments addressing
potentially-modifiable psychological factors in the context of
chronic pain [29]. These interventions are aimed at promoting
individual self-management behaviors (eg, skillsto control pain
and their effects on physical and psychological functioning)
when experiencing pain episodes [30,31]. Such objectives are
reached through educational, cognitive (ie, prevention or
ateration of maladaptive thoughts, problem-solving) and
behavioral (ie, relaxation skills, activity pacing, return to
pre-injury activities) strategies as well as complementary
approaches, such as support (eg, continued monitoring,
encouragement) and relapse prevention (eg, self-monitoring
and matching of learned self-management behaviors with
real-life situations) [32].

A recent systematic review [29] of psychological therapies for
chronic pain management concluded that interventionsincluding
such strategieswere the most effective. Findingsrevealed small
effect sizes (ie, standardized mean difference[SMD] of 0.15to
0.29) on pain and related disability and moderate effect sizes
(SMD of 0.3 to 0.59) on mood and pain catastrophizing
compared to standard care or waiting list. However, these tested
interventions have been found to have only small positive effects
on pain-related disability and pain catastrophizing compared to
active controls (ie, physiotherapy, education, or medical
regimens). Most of these effects were observed post-treatment
but were not maintained at follow-up (ie, 6 to 12 months after
treatment).

Considering the refractoriness of chronic pain to treatment,
interest has been growing in the development of interventions
intended to promote self-management behaviors before acute
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pain becomes chronic [28]. Some empirica evidence has
revealed that interventions could prevent acute to chronic pain
transition several months post-injury, mainly in back pain
patients [33-43]. However, no such interventions have been
tested in patients with major ET.

In this regard, most randomized controlled trials (RCTs) on
preventive sel f-management interventions have been conducted
in patientswith pain duration varying from 15 daysto 3 months,
who weretreated in primary care settings or hospital outpatient
clinics [33-35,37-43]. The main objective in most of these
studies was to restore functioning in activities of daily living
and work, and to reduce pain intensity. Most interventions
included four to six weekly sessions, which lasted 20 minutes
to 2 hours, and were delivered face-to-face individualy or
in-group. Two to four face-to-face booster sessions to promote
the sustainability of intervention effects and/or follow-up phone
calls were provided in some studies from two weeks to three
months after intervention completion [33,40,42]. Psychologists,
nurses, and physiotherapists have most frequently provided
these interventions. Research on the effects of such interventions
reported positive findings related to pain intensity, restoration
of daily functioning, social impact, and psychological variables.
Indeed, dtatistically and clinically significant reductions
(between 30% to 50% from baseline) of mean pain intensity
scoreswere observed at 3 and 6 months after the onset of acute
pain, favoring the group receiving self-management
interventions compared to active controls (ie, education,
physiotherapy, biofeedback) [34,41]. Similarly, astudy inwhich
participantswere classified asback pain “recovered” or “chronic
back pain” (based on pain intensity and disability cutoff scores)
demonstrated that the number of participants who recovered
from their back pain was more than twice as high in the group
completing a4-session self-management program compared to
the attention control group (54% vs 23%, P=.02) at 6 months
[42].

Positive outcomes on work status were also demonstrated in
other RCTs documenting that control group participants,
receiving usual care or education through written document,
were at a 3-to-9-fold greater risk of long-term sick leave (ie, a
total of 15-30 or more days in the past 6 months) compared to
those receiving the self-management intervention [37-39].
Similarly, patients at risk of chronic back pain showed
significant decreases in health care service utilization (ie,
self-reported number of visitsto physicians or physiotherapists)
or were less often referred to multidisciplinary programs for
pain a 1-year follow-up when they had received a
self-management intervention, in comparison to those who had
not.

Furthermore, research findings have shown that the early
implementation of self-management interventions designed to
increase the patients’ abilities to respond to pain in a more
adaptive way contributed to better psychological outcomes. For
example, participants who received such interventions
demonstrated more positive attitudes towards back pain self-care
abilities and significant reductions in pain worry and
kinesiophobia at 1-year follow-up [41,43] compared to
participantswho received education only. Another study showed
that participants who received a self-management intervention
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exhibited less mal adaptive behaviors (eg, self-blame) and more
adaptive behaviors (eg, problem-focused) [36]. In this regard,
experimental group participants were less depressed than the
control group subjects, who were 7 timesmorelikely to develop
psychopathologies (ie, anxiety, deep and somatoform disorders)
at 1-year follow-up.

Based on knowledge acquired from positive outcomes associ ated
with early self-management programs, we have designed a
self-management intervention to prevent acute to chronic pain
transition  after ~major lower  extremity trauma
(IPACT-E-Trauma). Specificaly, the intervention focuses on
reducing pain intensity and pain interference with daily living
activities, to maintain scores <4/10, as recommended by the
Initiative on Methods, Measurement, and Pain Assessment in
Clinical Triads (IMMPACT) for chronic pain prevention [44].
Patients with an injury to a lower extremity have clinica
conditions, recovery profiles, and continuum of care that are
different from patients with back pain, necessitating the
development of an intervention that fits their specific needs.
For example, ET injuriesand movement limitationsimmediately
after trauma require the administration of targeted
pharmacological and nonpharmacological strategies (ie,
cryotherapy, legs being elevated) to reduce inflammation and
acute pain in the first intervention sessions, instead of focusing
on restoring function. Moreover, ET patients are hospitalized
in acute care settings before being transferred to an inpatient
and/or outpatient rehabilitation center. The ET patients’ capacity
to participate in self-management intervention while in these
settings must be considered when selecting the intervention’s
dose (ie, duration and number of sessions) and delivery modes.
Similarly, the evolving ability of ET patients to bear weight on
their injured limb must be considered when guiding them in
their return to previous activities, and in the application of pain
management strategies (eg, restarting the use of analgesics and
cryotherapy for afew dayswheninitially bearing weight onthe
injured limb).

Empirical and clinical data have guided the development of a
preliminary version of theiPACT-E-Traumaintervention, which
wasrefined after the assessment of itsacceptability by clinicians
(nurses, orthopaedic surgeons, a family physician specialized
in pain management, a psychiatrist and physiotherapists) and
patients (unpublished observations; Bérubé, Gélinas, Martorella,
Feeley, Coté, Laflamme, Rouleau, Choiniére; under review).
Clinicians and patients positively evaluated the acceptability of
the preliminary version of iPACT-E-Trauma. To further improve
the suitability (ie, how easy the intervention is applied in the
context of daily life) and convenience (ie, willingness to
participate in the intervention) [45] of the iPACT-E-Trauma
intervention, procedures for the documentation of
self-management behaviors by patients were simplified, and
session durations were reduced (ie, 15 minutes instead than 30
minutes) as recommended by clinicians. Acceptability
assessment of the iPACT-E-Trauma intervention by patients
allowed for thetailoring of iPACT-E-Traumakey features based
on determinants such as pain intensity, previous knowledge,
and the application of self-management behaviors. Furthermore,
based on clinicians’ and patients’ input, a Web application was
developed to facilitate the intervention delivery in acute care
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settings. In thispaper, an RCT protocol is described to pilot test
the refined iPACT-E-Trauma intervention, which is required
before evaluating its efficacy in afull-scale multi-site RCT.

Objectives

Primary Objectives

We aim to eval uate intervention and research method feasibility,
aswell asiPACT-E-Traumapreliminary effectson painintensity
and pain interference (co-primary outcomes) with daily living
activities at 6 months post-injury.

Secondary Objectives

We am to: (1) explore the preliminary effects of
iPACT-E-Trauma intervention on patients' perceived pain SE,
pain acceptance, pain catastrophizing, pain-rel ated fear, anxiety
and depression symptoms, health care service utilization, and
return to work (secondary outcomes) at 6 months post-injury;
and (2) examine patients acceptability assessment of
iPACT-E-Trauma[45].

Hypotheses

We hypothesize that the experimental group will experience a
clinically significant reduction of pain intensity (ie, >2 points
on a 0-10 NRS) [46] and pain interference with daily living
activities (ie, >1 point on a 0-10 NRS) [46] compared to the
control group at 6 months post-injury. We expect that the
participants in the experimental group will also present higher
rates of no pain or mild pain intensity and/or pain interference
scores (ie, <4/10) [44] on these two outcomes. Secondly, we
hypothesize that the experimental group will present increased
pain SE and pain acceptance as well as reduced pain
catastrophizing, pain-related fear, anxiety and depression
symptoms, health care service utilization, and increased return
to work compared to the control group at 6 months post-injury.
Trial Design

A 2-arm single-blind pilot RCT will be used. Participants will
be randomized to either an experimental group
(IPACT-E-Traumaintervention and usual care) or control group
(educational pamphlet and usual care) and followed according
to the study time points (T1 to T8) presented in Figure 1. The
Standard Protocol Items on Recommendationsfor I nterventional
Trials (SPIRIT) will be followed [47], per the checklist
presented in Multimedia Appendix 1.

Methods

Setting
The study will be conducted in alevel-1 academic trauma center
in Montreal, Canada. The intervention will be provided to the
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experimental group during their hospitalization in the level-1
trauma center and after hospital discharge. The control group
will receive an educational pamphlet whilein the trauma center.
Eligibility Criteria

Theinclusion criteriawill be: (1) age 18 yearsor older; (2) able
to read and speak French; (3) have amajor ET; and (4) at risk
of developing chronic pain. Several chronic pain risk factors
have been identified in patients with major ET, with acute pain
intensity found consistently in this population. IMMPACT has
recommended the consideration of this inclusion criterion in
chronic pain prevention studies [44]. Patients will be enrolled
if they present pain intensity >4/10 upon movement 24 hours
post-injury. Waiting 24 hours post-injury to enroll patientswill
allow their painintensity to be adequately documented, and will
allow usto determineif they are at risk of chronic pain before
the administration of the intervention. Considering that lower
ET has been identified as a chronic pain risk factor (and to
optimize sample homogeneity) only patients with such injuries
will be recruited.

The exclusion criteria among ET patients will be: (1) spina
cord injury; (2) other traumaassociated with high-intensity pain
(eg, >2 rib fractures [48] or surgical abdominal trauma[18]) or
principal site of pain not being lower ET; (3) amputation; (4)
cognitive impairment (eg, dementia, severe psychiatric disorder,
Glasgow Coma Scale score <13/15) [49]; and (5) >7 days of
hospitalization. Thislast criterion was established to minimize
delaysin intervention delivery, and to standardize intervention
timing. Since traumatic injuries occur more frequently in older
adults [50], pre-injury somatic pain (eg, pain caused by joint
osteoarthritis) will not be an exclusion criterion unless patients
report daily analgesic use prior to thetrauma. Likewise, patients
with ahistory of visceral pain (eg, inflammatory bowel disease)
will not be excluded, considering that this type of pain can be
differentiated from muscul oskel etal pain caused by alower ET.
Although substance abuse may influence the intervention’s
outcomes, thiscomorbid factor will not be an exclusion criterion.
The prevalence of a cohol abusein patientswho have sustained
atraumatic injury ranges from 40% to 70% [51-53] and could
reach 33% for drug abuse [54]. Excluding patientswith a history
of substance abuse would impact the external validity of the
study. However, data on substance abuse will be collected at
baseline and its potential effects on outcomes will be analyzed
separately to explain findings, and to inform the research
methods of a future full-scale RCT (eg, need for stratified
randomization to control for the confounding factor).
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Figure 1. Flow diagram showing the flow of patientsin the study protocol.
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Intervention

Control Group

Participants randomized to the control group will receive
standard pain management interventions consisting of analgesic
administration (ie, opioids and co-analgesia such as
acetaminophen and pregabalin) by nurses, according to
standardized medical pre-printed orders, and physiotherapy
sessions. To ensure that iPACT-E-Trauma effects will not be
based exclusively on information and attention patientsreceive,
an educational pamphlet will be distributed to control group
participants. The pamphlet will be administered by theresearch
nurse >24 hours (but within 7 days) after hospital admission.
The research nurse will visit participants the day after
educational pamphlet distribution to answer their questions.

http://www.researchprotocols.org/2017/6/e125/

Participants will be free to seek medical or other professional
care for pain management after hospital discharge.

Experimental Group

Participants in the experimental group will receive
iPACT-E-Trauma as well as standard pain management
interventions. These individuals will be free to seek other pain
management treatments after hospital discharge. The
biopsychosocial model of chronic pain and empirical dataguided
the development of the iPACT-E-Trauma intervention; more
specifically its ultimate and immediate goas, components,
activities, delivery modes, and dose [55].

I ntervention Content
The biopsychosocia model of chronic pain [56] emphasizes
the fact that physical disorders, such as pain, result from
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dynamic interactions between biological, psychological, and
socia factors, which may perpetuate and worsen pain. The
psychological dimension of the model includes cognitive,
affective, and somatic factors, which were taken into account
when developing the intervention. Cognitive factors refer to
promoting pain SE and pain acceptance while minimizing pain
catastrophizing and pain-related fear. Affective factorsrelateto
emotional reactions, such as anxiety and depression symptoms.
It is expected that the intervention’s effects on cognition and
affect will influence somatic factors by supporting patients in
their development of adaptive responses (ie, self-management
behaviors) to acute pan, thereby reducing the
biologicaly-related dimension (ie, pain intensity). The
development of self-management behaviors and the reduction
of pain intensity may then positively influence pain interference
with daily living activities, health care service utilization, and
return to work, which relate to the social dimension of the
biopsychosocia model of chronic pain.

The ultimate goa of iPACT-E-Trauma corresponds to the
primary objective of this study, which isto reduce pain intensity
and pain interference with daily living activities (co-primary
outcomes). Immediate goals relate to determinants that should
be changed to manage acute pain and pain interference with
daily living activities (ie, to increase pain SE and pain
acceptance, and to decrease pain catastrophizing, pain-related
fear, and anxiety and depression symptoms [secondary
outcomes)]). To reach these goals, iPACT-E-Trauma focuses on
the following components: (1) the biopsychosocial dimensions
of pain and the prevention/regulation of maladaptive thoughts,
emotions, and behaviors; (2) the optimal use of pharmacological
strategies for acute pain management; (3) the optimal use of
nonpharmacological strategies for acute pain management (ie,
cryotherapy, leg elevation, rel axation exercises); (4) the adoption
of health-promotion strategies (ie, staying active and maintaining
an adequate sleep routine); and (5) the return to pre-injury
activities. Specific components of iPACT-E-Traumacorrespond
to several strategiesfound in cognitive-behavioral interventions
(ie, education, problem-solving, activity pacing, graded activity,
continued monitoring, encouragement, and matching of learned
self-management behaviors with real-life situations). These
strategies will be tailored throughout intervention sessions
according to the participants pain experience, previous
knowledge, and adherence to suggested self-management
behaviors.

I ntervention Structure

The iPACT-E-Trauma intervention combines five individual
15-to-30-minute online, face-to-face, and telephone sessions
delivered by a nurse starting 24 hours after hospital admission
(or after surgery, when required). Theintervention also includes
two face-to-face or telephone-based booster sessions lasting
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15-t0-20 in minutes duration. The nurse who will deliver the
intervention has received training to deliver the intervention
based on a cognitive-behavioral approach (Progressive Goals
Attainment [57]). Previous self-management interventions aimed
at preventing chronic pain have been delivered individually or
to groups, and both strategies have been associated with positive
outcomes. Although no such intervention has been provided
online or by telephone, these modes were incorporated into
iPACT-E-Traumarto facilitate its delivery and to reach patients
after hospital discharge. A recent meta-analysisrevealed positive
results about the delivery of interventions based on a
cognitive-behavioral approach in patients with various chronic
pain conditions via the Internet alone, or combined with live
interactions  with  clinicians [58]. Telephone-based
self-management interventions have shown effects comparable
to those in face-to-face interventions in the context of chronic
pain [59,60].

According to the intervention dose, most preventive
self-management interventions analyzed in theliterature review
included a total of 4 to 8 weekly sessions of 20 minutes to 2
hours in duration [33,35-39,41,43]. Two to four face-to-face
booster sessions were most commonly provided from 2 weeks
to 3 months after intervention completion [33,40,42]. A
meta-analysis of effective delivery doses in the context of pain
supportsthistime duration [61], since better empirical evidence
has been obtained for interventions lasting less than 8 weeks
compared to interventions lasting more than 8 weeks. Shorter
interventions may improve attendance, give greater learning
opportunities, and increase the potential to motivate and engage
participants [61].

TheiPACT-E-Traumaintervention includes seven short-length
sessionsto facilitate their integration shortly after injury (Table
1). The first three sessions are planned to be delivered via the
Web with the Traitement et Assistance Virtuelle Infirmiére et
Enseignement (TAVIE) platform [62] (ie, Soulage TAVIE
Post-Trauma) and will be combined with a face-to-face mode
of delivery during patient hospitalization. More specifically,
participants will beinvited to watch avirtual session, followed
by a short visit by a research nurse the day after, to answer
questions and reinforce learned self-management strategies.
Session 2 will be given two days after session 1, and session 3
will be given one week after session 1. The two other regular
sessions (ie, sessions 4 and 5) will be delivered on a weekly
basi sface-to-face during hospitalization or patient appoi ntment
in the orthopedic outpatient clinic for medical follow-up, or by
telephoneif it is not possible to meet the patient in person. Two
booster sessions (ie, sessions 6 and 7) will be given by telephone
or at the orthopedic outpatient clinic at 6 weeks and 3 months
post-injury.
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Session Delivery Timing Components
1. Web combined within-  >24 hoursto 7 days post hospital  Biopsychosocia dimensionsof pain: introduction to the biopsychosocial dimensions
person at the hospital admission of pain and how they negatively or positively influence the pain experience

2. Web combined with in-
person at the hospital

3. Web combined with in-
person at the hospital

4. In-person at the hospital
or by telephone

5. In-person at the hospital
or by telephone

6. Booster 1: in-person at the
hospital or by telephone

7. Booster 2: in-person at the
hospital or by telephone

Two days after the first session

One week after the first session

One week after the third session

One week after the fourth session

Two weeks after the fifth session

Four weeks after the first booster
session (3 months post-injury)

Self-assessment of pain intensity
Nonpharmacological pain management/cryotherapy and elevation of legs

Follow-up on previously learned self-management behaviors based on an assessment
of patient’s need (ie, pain intensity and adherence to proposed self-management
behaviors)

Pharmacological pain management strategies: analgesics and co-analgesia

Nonpharmacological pain management strategies/relaxation exercises with afocus
on deep breathing relaxation

Follow-up on previously learned self-management behaviors based on an assessment
of patient’s need

Biopsychosocia dimensionsof pain: prevention/regulation of maladaptive thoughts,
emotions and behaviors

Health promotion/strategies for staying active in the presence of persistent pain:
part 1

Follow-up on previously learned self-management behaviors based on an assessment
of patient’s need

Health promotion strategies/'sleep hygiene

Health promotion/strategies for staying active in the presence of persistent pain:
part 2

Follow-up on previously learned self-management behaviors based on an assessment
of patient’s need

Pharmacol ogical pain management strategies: how to gradually reduce the consump-
tion of analgesics

Return to pre-injury activities: establishment of an action plan for returning to pre-
injury activities

Review of the previoudly learned self-management behaviorsif pain intensity >4/10
and/or pain interfering with daily activities on aregular basis

Pharmacol ogical pain management strategies: how to gradually reduce the consump-
tion of analgesics

Revision of the plan for returning to pre-injury activities

Review of the previously learned self-management behaviorsif painintensity >4/10
and/or pain interfering with activities on aregular basis

Pharmacol ogical pain management strategies: how to gradually reduce the consump-
tion of analgesics

Referral to appropriate resources if the patient is still experiencing pain intensity
>4/10 and taking opioids on aregular basis

Revision of the plan for returning to pre-injury activities

Variables and M easurement Tools

(Multimedia Appendix 3) [55]. The Intervention Feasibility
Evaluation Logbook will detail information on intervention

A number of variableswill be measured at different time points
(Multimedia Appendix 2) to meet study objectives based on the
SPIRIT statement [47]. Complementary variables will be
evaluated to facilitate data interpretation and comparison with
other populations.

Feasibility
An Intervention Feasibility Evaluation Logbook and

Self-Management Behavior Assessment Checklist will allow
for the documentation of intervention feasibility data
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components that need to be delivered in each session, the
number of webpages and documents consulted on the Soulage
TAVIE Post-Trauma platform, the appropriateness of the
physical environment in which the intervention is delivered,
the time dedicated by participants to watch Web sessions, the
time required to deliver in-presence sessions by the nurse, and
challenges faced in providing the intervention [63]. The
Self-Management Behavior Assessment Checklist will allow
for the documentation of participants engagement and
adherence to the intervention (ie, participation in intervention
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activities and application of recommended self-management
behaviors) [63]. A Research Methods Feasibility Form will
assess essential criteria of methodological research parameters
(MultimediaAppendix 3) [55,64]: (1) adequacy of the sampling
pool and recruitment time, (2) ease with which participants are
screened, (3) possibility of applying randomization procedures
asplanned, (4) attrition ratein experimental and control groups,
and (5) ease of data collection procedures.

Primary and Secondary Outcomes

A comprehensive set of outcome measureswill be recorded 24
hoursto 7 days post-injury (baseline) and 3 and 6 months later
(follow-up). The Brief Pain Inventory (BPI) will measure both
primary outcomes (ie, pain intensity and pain interference with
daily living activities). Secondary outcomes will be quantified
through validated questionnaires. the Pain Self-Efficacy
Questionnaire (PSEQ), the Chronic Pain Acceptance
Questionnaire-8 items (CPAQ-8), the Pain Catastrophizing
Scale (PCS), the Tampa Scale for Kinesiophobia (TSK), and
the Hospital Anxiety and Depression Scale (HADS). Hedlth
careservice utilization will be measured viaaMedical Attention
Seeking and Professional Services Utilization Logbook, and
return to work will be measured with a form that documents
work status and responsibility modifications at work. In addition,
the Patient Global Impression of Change (PGIC) scale will
assess perceived improvement [46]. All instruments have been
trandated into French using aforward-backward method and/or
cultural adaptation. All French version instruments have shown
adequate psychometric properties [65-71] as detailed in
Multimedia Appendix 4.

Brief Pain Inventory

The BPI includes 11 items: 4 on pain intensity (now, average,
worst, least) measured on a 0-10 NRS (0=no pain; 10=worst
possible pain), and 7 on pain interference with daily living
activities, assessed on a 0-10 NRS (0O=does not interfere;
10=interferes completely) [72]. The BPI item “walking” was
replaced by “mobility (ability to get around)” as proposed in a
study performed in persons with cerebral palsy [73] because
many patients with major ET may be limited in their walking
capacity. Moreover, three additional items (pain interference
with self-care, recreational activities, and social activities),
proposed in a modified version of the BPI [73], will be added
to the Pain Interference with Daily Living Activities Subscale
to obtain abroader-based sample of areasthat could potentially
be affected by pain. Pain intensity upon movement on average
inthelast 7 days, and total score of pain interference with daily
living activities during the same period, will serve as primary
outcome measures. Baseline measures of pain intensity and
interference will cover the previous 24 hours.

Pain Self-Efficacy Questionnaire

PSEQ isa10-item questionnaire, which assesses the confidence
that people with ongoing pain have in their abilities to manage
pain and perform activities while in pain [74]. PSEQ scores
range from O to 49; scores <17 represent very low SE while
scores >40 indicate the likely maintenance of behavioral
changes, which isthe aim of increasing pain SE [74].
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Chronic Pain Acceptance Questionnaire-8 [tems
CPAQ-8isan 8-item questionnaire measuring pain acceptance.
This scale comprisestwo subscales. the degree to which patients
engage in daily living activities regardless of pain (4 items),
and the willingness to experience pain (4 items) [75]. No
information on relevant score changes has been found.

Pain Catastrophizing Scale

PCS comprises 13 items divided into three subscales
(rumination, magnification, and helplessness) measuring
catastrophizing thoughts [76,77]. Total PCS scores range from
0 to 52; a score of 30 represents a clinically-relevant level of
catastrophizing [77].

Tampa Scale for Kinesiophobia

TSK is a 17-item checklist developed as a measure of fear of
movement/(re)injury in the context of pain [78]. Total score
ranges between 17 and 68, with 37 and above differentiating
between high and low scores [79].

Hospital Anxiety and Depression Scale

HADS is a 14-item inventory divided into two subscales, each
comprising 7 itemsto assess anxiety (HADS-A) and depression
(HADS-D) [80]. The range of each subscale is 0-21. Cut-off
scores for both subscales indicate that 0-7=normal, 8-10=mild
anxiety/depression, 11-14=moderate anxiety/depression, and
15-21=severe anxiety/depression.

Patient Global Impression of Change

PGIC[81,82] isacore outcome measure that allows participants
to rate their overall improvement regarding their: (1) pain, (2)
functioning level, (3) QoL, and (4) global condition [83,84], on
a 4-point Likert scale (considerably improved; considerably
deteriorated).

Acceptability

Two questionnaires will assess intervention acceptability: (1)
an E-Health Acceptability Questionnaire that integrates
recommended features of Internet-based interventions [85] for
Web sessions, and (2) an Intervention Acceptability
Questionnaire for in-presence sessions [45]. The E-Health
Acceptability Questionnaire has been developed to analyze
TAVIE platform content [85], and includes 21 items evaluated
on a5-point descriptive scale, which isdivided into 9 subscales:
ease of use, ease of understanding, credibility, tailoring,
relevance, applicability, visual design appreciation, dosage,
motivational appeal, and overal sdatisfaction with the
Internet-based intervention. Experts in the field established
content validation of this questionnaire [85].

The Intervention Acceptability Questionnaire is based on a
validated instrument intended to describe respondents
eva uation of intervention acceptability (Treatment Acceptability
and Preference Questionnaire: TAP) [45]. The specific
acceptability attributes included in this questionnaire are: (1)
effectiveness in managing the problem, (2) intervention
appropriateness, (3) suitability of the intervention to individual
reality, and (4) convenience or willingnessto apply and adhere
to the intervention. TAP reliability was established in a
population receiving behavioral interventions for insomnia
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(Cronbach alpha >0.80) [45]. Validity was confirmed through
factor analysis, confirming 1-factor structure and discriminant
validation. TAP has been adapted to evaluate the acceptability
of intervention components and activities in this study.
Open-ended questions have been added after each itemto obtain
participants’ input on regquired modifications to render the
intervention more acceptable.

Complementary Variables
Short Form 12 items, Version 2

The Short Form 12 items, version 2 (SF-12v2) is a 12-item
general measure of hedth status, facilitating comparisons of
outcomes among different disorders and treatments [82]. This
scale comprises 8 subscales: physical functioning, rolelimitation
due to physical health problems, bodily pain, general health,
vitality, socia functioning, emotional health problems, and
mental health [86,87]. The scales can be aggregated to provide
Physical Component Summary scores and Mental Component
Summary scores [88]. SF-12v2 utilizes a linear T-score
transformation method so that scores for each of the health
domains and component summary measures have amean of 50
and standard deviation of 10. Scores above and below 50 are
above and below the average. Items of the SF-12v2 have been
trandlated into French by a Canadian research team using a
forward-backward method, quality ratings of the trandated
product, and reeval uation of items, aswell as pilot testing [89].

Injuriesand Treatments

An Injury Profile Form will describeinjury-related aspects that
may affect patients' pain intensity and recovery. The following
aspects will be documented: mechanisms of injury, number of
fracture(s), open fracture(s) and their grade, other injuries (eg,
mild traumatic brain injury), injury severity score [90], type of
treatments received (surgical and nonsurgical), number of
surgeriesrequired, soft-tissue injuries, accessto compensation,
pre-injury chronic pain, substance abuse, technical aids to
facilitate ambulation, and fracture healing status.

Analgesics Consumption

The Analgesics Consumption Form will describethe analgesics
taken by participants during their hospitalization in the trauma
center, referring regional hospital, and/or rehabilitation center.
After patients are discharged to go home, the number of pills
of each analgesic taken will be documented every week.
Analgesic consumption will be measured until 6 weeks
post-injury, since thistimeline has been associated with greater
consumption of analgesics after major ET [91].

Douleur Neuropathique 4

This 10-item questionnaire documents the presence of
neuropathic pain [92], which is a type of pain that is more
complex to treat than somatic pain [93]. A score >4 suggests
neuropathic pain.

Pcl-5

PCL-5 is a 20-item self-report measure that assesses 20
Diagnostic and Statistical Manual of Mental Disorders version
5 (DSM-5) PTSD symptoms [94]. Although iPACT-E-Trauma
does not aim to treat PTSD, PCL-5 will be administered, since
PTSD has been identified as a risk factor for chronic pain
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post-ET. PCL-5 has been shown to be reliable (Cronbach
alpha=0.94; test-retest reliability r=0.82) and valid (convergent
r=0.74-0.85; discriminant r=0.31-0.60; confirmed DSM-5
4-factor model) [94]. Scoresrange from 0 to 80, and a cut-point
of 33 establishesthe presence of PTSD [95]. The psychometric
properties of the French version have not yet been tested.

Sample Size

The sample size of a pilot trial should provide reasonable
confidence to guide investigators in their decisions about
proceeding to a larger trial. Sample sizes that are too large
should be avoided due to costs and ethical issues. An 80%
1-sided confidence interval of estimated main tria effect size
has been proposed to achieve such aims [96]. Chronic pain
prevention studies are not informative about the effect size that
should be used to calculate pilot trial sample size. Hence, the
effect size documented in chronic pain trials (SMD=0.25-0.35
[29,58]) regarding pain intensity and pain interference with
daily activities (primary variables) was used to cal culate sample
size, and was estimated to be 23 participants per group [96].
With prevision of a 20% attrition rate often encountered in
longitudinal studies [64], a total of 56 participants will be
recruited and randomized into each group (experimental and
control).

Recruitment

Nurses, medical residents, orthopedic surgeons, and an
orthopedic trauma case manager nurse will identify possible
participants, inform them about the study, and obtain their
permission to be contacted by the principa investigator (PI;
MB). These professional s have been informed about the study’s
inclusion-exclusion criteria during information sessions. The
name and medical file number of patients giving permission to
be contacted will be provided to the Pl by those who are
referring participants viaverbal communication or confidential
voicemail messages. The Pl will then visit these patients. If
patients meet the inclusion criteriaand wish to participate after
receiving afull explanation of the study, the Pl will obtain their
written informed consent (Multimedia Appendix 5).

Allocation

Randomization

The randomization sequencewill be generated by acoordinating
center to keep researchers blinded. A computerized
random-number generator will produce the sequence.
Randomization will be undertaken in permuted blocks of 4 to
decrease alocation predictability. Tickets will be placed in
sealed, opaque, sequentially numbered envelopesto randomize
study participants to either the control or experimental group.
Participants will be randomized after obtaining baseline data.

Blinding

The research nurse who will administer the intervention cannot
be blinded to group assignment considering that shewill deliver
the iPACT-E-Trauma sessions. To ensure participant blinding
to group assignment, the intervention will be delivered (and the
educational pamphlet will be distributed) to participants in

private hospital rooms, or in hospital rooms in which no other
patients are hospitalized for major ET. The research assistant
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(RA) who will enter data will be blinded to group assignment.
A numerical code will be assigned to each participant in the
two groups to allow for statistician blinding.

Data Collection

Procedure

At enrollment, the research nurse delivering the intervention
will complete the Injury Profile Form and Research Methods
Feasibility Form. She will distribute Sociodemographic and
Outcome questionnaires to participants. Questionnaireswill be
placed in sealed envel opes by participants upon completion, to
keep the research nurse blinded to the data. An RA will
document analgesics given and services received from
rehabilitation professionals before patient enrollment.

During intervention delivery, the research nurse will complete
the Self-Management Application Checklist to document the
rate of self-management behaviors applied in relation to each
intervention session. Theresearch nursewill record information
concerning intervention delivery and attrition via the
Intervention Feasibility Evaluation Logbook and the Research
Methods Feasibility Data Form. An RA will fill out the Daily
Analgesics Consumption Form while participants are
hospitalized. The medical file of participants transferred to
referring regional hospitals or rehabilitation centers will be
obtained to complete data on analgesic consumption. After
discharge to home, an RA will contact patients' pharmaciststo
inquire about analgesi c distribution. Adequate use of analgesics
is a self-management behavior taught within the intervention,
so the research nurse will question participants assigned to the
experimental group about the remaining quantity of pillsintheir
containers at the beginning of each session, and an RA will
phone participants assigned to the control group to question
them at corresponding session timelines. A nurse working in
the outpatient orthopedic clinic will examine patients for the
presence of neuropathic pain by Douleur Neuropathique 4 at
each patient’s follow-up appointments. Participants will be
invited tofill out the Medical Attention Seeking and Professiona
Services Utilization Logbook until the conclusion of the study.

Participants in the experimental group will have to complete
acceptability questionnaires in the week following sessions 3,
5, and 7. Both groups will aso have to complete outcome
measures (the SF-12v2 and PCL-5) a 3 and 6 months
post-injury. Participants will have the choice of completing
guestionnaires in hard copy or online (ie, SurveyMonkey). If
participants select the hard copy format, acceptability
guestionnaires will be sent to them by mail and packages of the
instruments will be provided to them at medical follow-up
appointments in the outpatient orthopedic clinic. Should
participants be still hospitalized in a regional hospital or
rehabilitation center at the time of completing acceptability
guestionnaires, an RA will administer them over the phone.
Instructionswill be provided to participantsin the experimental
and control groups to return a copy of the Medical Attention
Seeking and Professional Services Utilization Logbook at 3 and
6 months. If participants prefer to complete the questionnaires
online, an email (including the link for questionnaire access)
will be sent to them in the week preceding the 3-month and
6-month data collection points. Phone callsor email reminder(s)
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by an RA will follow twice, with a 1-week interval if the
guestionnaires are not completed on time.

Data Management

An RA will verify that all questionnaires have been completed
at baseline and when they are returned. The RA will hold
discussions with participants upon questionnaire completion
soon after baseline time point measurement, and contact them
by phone at data collection points, to find out why data are
missing. If missing data are a result of participant inattention
or not understanding a question, the RA will clarify any issues
they may have and ask them to provide the missing data. Steps
taken to deal with missing data will be noted in the Research
Methods Feasibility Data Form.

Data Analysis

Feasibility

To determine the feasibility of iPACT-E-Trauma, rates of
planned actionsthat are applied during interactionswith patients,
as well as the number of webpages and online documents
consulted, will be obtained. Mean time spent by participants
watching Web sessions and mean time required for the delivery
of intervention sessions by nurses will be computed. Rates of
participants engagement in intervention sessions and in
recommended activities, as well as applied recommended
self-management behaviors, will also be calculated. Descriptive

data pertaining to intervention delivery chalenges will be
grouped into categories. Frequencieswill be calculated for each
category.

Regarding Research Methods Feasibility, descriptive data will
be obtained to document: (1) the number of eligible patients
and number of participants included; (2) the frequency of
recruitment approaches; (3) the mean time required to screen
participants relative to their recruitment, consent, and baseline
data collection; (4) the percentage of patients who accept to be
randomized to either the experimental or control group; (5) the
dropout rate relative to each intervention session and outcome
measure time points; and (6) the attrition rate at study end [55].
Descriptive data from notes written about difficulties
experienced during screening procedures, and obtaining consent
and baseline datafrom patients, will be analyzed by regrouping
main difficultiesinto categories. Frequencieswill be calculated
for each category. The frequency of unmet inclusion and
exclusion criteriawill be calculated. If >50% of ET patientsare
deemed ineligible, thereasonsfor ineligibility will be analyzed
and inclusion/exclusion criteria will be reviewed during the
present study, and for thefull-scale RCT [55]. Frequency counts
on the number of questionnaires not completed in time will be
obtained. Mean time between expected dates for questionnaire
completion and actual completion will be calculated. Recall
rates for questionnaire completion will also be computed.

Preliminary Efficacy of the I ntervention

All outcome datawill be analyzed viaan intent-to-treat approach
(ie, analyses including all patients randomized, even if they
drop out or otherwise have missing data). To estimate
differences in primary and secondary variables between the
intervention and control groups, a 2-group mixed linear model
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design with repeated measureson 1 factor (time) will be applied.
This model will alow for the detection of significant group
differences in continuous outcomes over time due to the
intervention. Moreover, the model incorporates the
full-information maximum likelihood (FIML) procedure for
handling missing datacommonly occurring in repeated-measures
designs. FIML allows parameter estimation and measures
standard errors of parameter estimates, which are statistically
nonbiased processes [97,98]. Differences between the
experimental and control groups will be analyzed at baseline,
3 months (ie, at the end of intervention), and at 6 months. The
results obtained at 6 months will estimate sample size in
prevision of afull-scale multi-site RCT.

Acceptability

Descriptive analyses of acceptability questionnaire datawill be
conducted. Frequencieswill be calculated for each acceptability
attribute. Answers to open-ended questions about required
modifications to render the intervention more acceptable in
terms of effectiveness, appropriateness, suitability and
convenience will be grouped into categories for each session.

Ethical Considerations

Procedures have been implemented to ensure that the
information participants provide in this study will be kept
confidential. All participants will be assigned a unique code
number. Consent formswill be stored separately from the data.
A master list matching the names of participantswith their study
identification numbers will be kept in a locked filing cabinet
separate from the data. No names or other identifying
information will appear in any datathat is generated.

Study findings will be presented in comprehensive form and
not linked to specific participants. All hard copies of the data
will be stored in alocked filing cabinet in alocked office. Online
survey software secured with enhanced login and encryption
featureswill safeguard the electronic questionnaire format. Data
from electronic questionnaires will be downloaded onto a
password-protected computer hard-drive and onto a safety
code-protected Universal Serial Bus key. Data will be deleted
from online survey software at the conclusion of the study, but
will be stored for 10 years and then destroyed, and treated as
confidential waste.

Protocol amendmentswill be communicated to the Institutional
Review Board (IRB) and through additional information in the
trial registration form. Finaly, the intervention is not known to
be associated with any adverse events. However, such events
will be documented if they emerge throughout the study.

Results

Fifty-three patients were recruited at the time of manuscript
preparation. Comprehensive data analyses will be initiated in
July 2017. Study results are expected to be available in 2018.
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Discussion

Study Contributions

The aims of this pilot RCT are to evaluate the feasibility and
research methods of a chronic pain preventive intervention.
Testing the intervention will provide information on its
preliminary efficacy while allowing more data to be gathered
on its acceptability from the perspective of patients. Chronic
pain has repeatedly been identified as an important health
problem in patients with major ET, but no intervention has yet
been proposed for them. Evidence from such interventions in
other populationsisscarce. Indeed, agreat dea of attention has
been devoted to the implementation of interventionswhen pain
has already become chronic, but few studies have focused on
its prevention. This RCT could alow for the development of
an evidence-based intervention tailored to ET patients’ needs
early after injury.

Preliminary testing of the intervention will set the stage for a
full RCT, should the results be promising. If afull RCT shows
that the intervention is effective, it will provide professionals
of multidisciplinary teams working in the trauma-orthopedics
field with scientific guidance and a meaningful way in which
to address acute to chronic pain transition. The devel opment of
self-management behaviorsthat decreaselong-term reliance on
the health care system correspondsto current trends put forward
by health policies and health organization decision-makers (ie,
to empower patients to take responsibility for their own health
and make services moreefficient) [8]. A feasible and acceptable
intervention aimed at preventing chronic pain could ultimately
achieve such objectives while helping to reduce the number of
patients with major ET disability and associated socia costs.

Study Limitations

Participation burden is an important limitation of this study.
Participantsin both groups will be asked to complete numerous
guestionnaires over a long period of time and participants in
the experimental group will also have to attend severa
intervention sessions. To minimize the risk of attrition related
to participation burden, patientswill be contacted several times
throughout the study by phone or email to complete or remind
them to complete questionnaires, which will help maximize
continued participation. Participants will receive monetary
compensation proportional to the number of outcome
guestionnaire packages completed and intervention sessions
attended (ie, Can $10 per questionnaire package and intervention
session). The proposed initial humber of participants to be
recruited accounts for attrition rates commonly reported in
longitudinal studies.

A second limitation pertainsto the potential generation of social
desirability bias since participants will self-report their
performance of intervention activities and self-management
behaviors. To minimize this type of bias, participants will be
informed that honest answers to questions are crucial for
developing interventions that will correspond to ET patients
needs, and determineif such interventions should be offered to
patients with major ET in the future.
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Trial Status Ethical Approval and Consent to Participate

The trial was ongoing at the time of the protocol submission. |IRB approval was obtained from the Centre Intégré

No comprehensive data analyses had begun at the time of this  Universitaire de Santé et de Services Sociaux du

manuscript preparation. Nord-de-I’ Tle-de Montréal -Hdpital du Sacré-Coaur de Montréal
(HSCM) in June 2016 (HSCM Project No. 2017-1333;
Multimedia Appendix 6). The Pl will obtain written informed
consent from participants before initiating the study.

Acknowledgments

The first author (MB) has received fellowships from the Canadian Institutes of Health Research (MFE-140934), Fonds de
recherche du Québec-Santé (FRQ-S; 30244) and Réseau de recherche en sciences infirmieres du Québec ( no reference number
was provided) to conduct this doctoral research project. The authors received a grant from the Quebec Pain Research Network

of FRQ-S (no reference number was provided) for the development of Soulage Tavie Post-Trauma and preliminary testing in
Web sessions.

We thank Dr. Michel Malo (orthopedic surgeon), Dr. Rahel Giorghis (psychiatrist), Mark Ware (family physician), Sylvie
Desjardins, Nathalie Mezzeta, Manon Robidoux, Amélie Fleury-Larocque, and Isabel Roy (nurses) as well as Genevieve
Beauchamp-Vien and Nathalie Boutin (physiotherapists) for clinical advice during iPACT-E-Trauma development and study
proposal preparation. We also express our gratitude to Patricia Auger and Geneviéve Rouleau who provided clinical and technical
support during the devel opment of the Web application Soulage Tavie Post-Trauma.

Authors Contributions

MB conceived the protocol in the context of her doctoral studies and drafted the manuscript. CG closely supervised study design
and wasinvolved in manuscript drafting. GM, JC, NF, and MC provided clinical and methodological advice regarding the research
proposal and critically revised the manuscript. GY L and DR identified clinical datato be measured, and datathat will be required
for patients’ longitudinal follow-up. All authors read and approved the final manuscript.

Conflictsof Interest
None declared.

Multimedia Appendix 1
SPIRIT Checklist.

[PDE File (Adobe PDF Fil€), 61K B-Multimedia Appendix 1]

Multimedia Appendix 2
Schedule of enrollment, intervention, and assessments.

[PDE File (Adobe PDF File), 37KB-Multimedia Appendix 2]

Multimedia Appendix 3
Assessment variables for intervention and research methods feasibility.

[PDE File (Adobe PDF File), 79KB-Multimedia Appendix 3]

Multimedia Appendix 4
Psychometric properties of the French version of measurement instruments.

[PDF File (Adobe PDF File), 21KB-Multimedia Appendix 4]

Multimedia Appendix 5
Information and consent form.

[PDFE File (Adobe PDF File), 80KB-Multimedia Appendix 5]

Multimedia Appendix 6
IRB approval (original document in French).

http://www.researchprotocols.org/2017/6/e125/ JMIR Res Protoc 2017 | vol. 6 | iss. 6 | €125 | p. 12
(page number not for citation purposes)

RenderX


https://jmir.org/api/download?alt_name=resprot_v6i6e125_app1.pdf&filename=0548d4f9b4bab49c30e3851d465b113e.pdf
https://jmir.org/api/download?alt_name=resprot_v6i6e125_app1.pdf&filename=0548d4f9b4bab49c30e3851d465b113e.pdf
https://jmir.org/api/download?alt_name=resprot_v6i6e125_app2.pdf&filename=83a0df08e324beb7fab3040dfc715e5d.pdf
https://jmir.org/api/download?alt_name=resprot_v6i6e125_app2.pdf&filename=83a0df08e324beb7fab3040dfc715e5d.pdf
https://jmir.org/api/download?alt_name=resprot_v6i6e125_app3.pdf&filename=be1fdbe8cfe5a554311728a7f2ee5dbb.pdf
https://jmir.org/api/download?alt_name=resprot_v6i6e125_app3.pdf&filename=be1fdbe8cfe5a554311728a7f2ee5dbb.pdf
https://jmir.org/api/download?alt_name=resprot_v6i6e125_app4.pdf&filename=ed2320c776f78b6874eb704cb5abb37b.pdf
https://jmir.org/api/download?alt_name=resprot_v6i6e125_app4.pdf&filename=ed2320c776f78b6874eb704cb5abb37b.pdf
https://jmir.org/api/download?alt_name=resprot_v6i6e125_app5.pdf&filename=f1d6a74d3307ad93b4df51782b41e6d6.pdf
https://jmir.org/api/download?alt_name=resprot_v6i6e125_app5.pdf&filename=f1d6a74d3307ad93b4df51782b41e6d6.pdf
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Bérubé et a

[PDE File (Adobe PDF File), 234K B-Multimedia Appendix 6]

References

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Canadian Ingtitute for Health Information. National Trauma Registry Report. 2013. URL: https://secure.cihi.calfree products/
NTR_Annua_Report_2013 EN.xIs[accessed 2017-06-12] [WebCite Cache ID 6rB8KECRY]

Archer KR, Castillo RC, Wegener ST, Abraham CM, Obremskey WT. Pain and satisfaction in hospitalized trauma patients:
the importance of self-efficacy and psychological distress. J Trauma Acute Care Surg. Apr 2012;72(4):1068-1077. [doi:
10.1097/TA .0b013e3182452df5] [Medline: 22491629]

Williamson OD, Epi GD, Gabbe BJ, Physio B, Cameron PA, Edwards ER, et a. Victorian Orthopaedic Trauma Outcome
Registry Project Group. Predictors of moderate or severe pain 6 months after orthopaedic injury: aprospective cohort study.
J Orthop Trauma. Feb 2009;23(2):139-144. [doi: 10.1097/BOT.0b013e3181962e29] [Medline: 19169107]

Clay FJ, Watson WL, Newstead SV, McClure RJ. A systematic review of early prognostic factors for persisting pain
following acute orthopedic trauma. Pain Res Manag. 2012;17(1):35-44. [FREE Full text] [Medline: 22518366
Rosenbloom BN, Khan S, McCartney C, Katz J. Systematic review of persistent pain and psychological outcomesfollowing
traumatic musculoskeletal injury. JPain Res. 2013;6:39-51. [FREE Full text] [doi: 10.2147/JPR.S38878] [Medline:
23357964]

Kehlet H, Jensen TS, Woolf CJ. Persistent postsurgical pain: risk factors and prevention. Lancet. May 13,
2006;367(9522):1618-1625. [doi: 10.1016/S0140-6736(06)68700-X] [Medline: 16698416]

Morrison RS, Magaziner J, McLaughlin MA, Orosz G, Silberzweig SB, Koval KJ, et al. The impact of post-operative pain
on outcomes following hip fracture. Pain. Jun 2003;103(3):303-311. [Medline: 12791436]

Ingtitute of Medicine (US) Committee on Advancing Pain Research, Care, and Education. Relieving pain in America: a
blueprint for transforming prevention, care, education, and research. National Academies. 2011. [Medline: 22553896]
International Association for the Study of Pain, Subcommittee on Taxonomy. Classification of chronic pain. Descriptions
of chronic pain syndromes and definitions of pain terms. Pain Suppl. 1986;3:S1-226. [Medline: 3461421]

Werner MU, Kongsgaard UE. Defining persistent post-surgical pain: isan update required? Br J Anaesth. Jul 2014;113(1):1-4.
[doi: 10.1093/bja/acu012] [Medline; 24554546]

Bishop JA, Palanca AA, Bellino MJ, Lowenberg DW. Assessment of compromised fracture healing. J Am Acad Orthop
Surg. May 2012;20(5):273-282. [doi: 10.5435/JAAOS-20-05-273] [Medline: 22553099]

Hak DJ, Fitzpatrick D, Bishop JA, Marsh JL, Tilp S, Schnettler R, et al. Delayed union and nonunions: epidemiol ogy,
clinical issues, and financial aspects. Injury. Jun 2014;45 Suppl 2:S3-S7. [doi: 10.1016/].injury.2014.04.002] [Medline:
24857025]

Choiniére M, Dion D, Peng P, Banner R, Barton PM, Boulanger A, et a. The Canadian STOP-PAIN project - Part 1: who
are the patients on the waitlists of multidisciplinary pain treatment facilities? Can J Anaesth. Jun 2010;57(6):539-548. [doi:
10.1007/s12630-010-9305-5] [Medline: 20393821]

Todd KH, Ducharme J, Choiniere M, Crandall CS, Fosnocht DE, Homel P, et al. Pain in the emergency department: results
of the pain and emergency medicine initiative (PEMI) multicenter study. J Pain. Jun 2007;8(6):460-466. [doi:
10.1016/j.jpain.2006.12.005] [Medline: 17306626]

Lynch ME. The need for a Canadian pain strategy. Pain ResManag. 2011;16(2):77-80. [FREE Full text] [Medline: 21499581]
Canadian Pain Society. 2014. URL : http://prc.canadianpaincoalition.ca/en/canadian pain fact sheet.html [accessed
2017-04-29] [WebCite Cache ID 6q5XggeF2]

Gaskin DJ, Richard P. The economic costs of pain in the United States. J Pain. Aug 2012;13(8):715-724. [doi:
10.1016/j.jpain.2012.03.009] [Medline: 22607834]

Gerbershagen HJ, Aduckathil S, van Wijck AJ, Peelen LM, Kalkman CJ, Meissner W. Pain intensity on thefirst day after
surgery: a prospective cohort study comparing 179 surgical procedures. Anesthesiology. Apr 2013;118(4):934-944. [doi:
10.1097/ALN.0b013e31828866b3] [Medline: 23392233]

Rosenbloom BN, Katz J, Chin KY, Haslam L, Canzian S, Kreder HJ, et al. Predicting pain outcomes after traumatic
muscul oskeletal injury. Pain. Dec 2016;157(8):1733-1743. [doi: 10.1097/.pain.0000000000000580] [Medline: 27058677]
Asmundson GJ, Norton GR, Allerdings MD. Fear and avoidance in dysfunctional chronic back pain patients. Pain. Feb
1997,69(3):231-236. [Medline: 9085296]

Karoly P, Ruehiman LS. Psychological “resilience” and its correlates in chronic pain: findings from a national community
sample. Pain. Jul 2006;123(1-2):90-97. [doi: 10.1016/j.pain.2006.02.014] [Medline: 16563626]

Castillo RC, MacKenzie EJ, Wegener ST, Bosse MJ. Prevalence of chronic pain seven years following limb threatening
lower extremity trauma. Pain. Oct 2006;124(3):321-329. [doi: 10.1016/j.pain.2006.04.020] [Medline: 16781066]

Jackson T, Wang Y, Wang Y, Fan H. Self-efficacy and chronic pain outcomes: a meta-analytic review. J Pain. Aug
2014;15(8):800-814. [doi: 10.1016/j.jpain.2014.05.002] [Medline: 24878675]

Esteve R, Ramirez-Maestre C, Lépez-Marinez AE. Adjustment to chronic pain: therole of pain acceptance, coping strategies,
and pain-related cognitions. Ann Behav Med. Apr 2007;33(2):179-188. [doi: 10.1080/08836610701309724] [Medline:
17447870]

http://www.researchprotocols.org/2017/6/e125/ JMIR Res Protoc 2017 | vol. 6 | iss. 6 | €125 | p. 13

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=resprot_v6i6e125_app6.pdf&filename=439e6e5f6db8f70dcfef19efb7038ce4.pdf
https://jmir.org/api/download?alt_name=resprot_v6i6e125_app6.pdf&filename=439e6e5f6db8f70dcfef19efb7038ce4.pdf
https://secure.cihi.ca/free_products/NTR_Annual_Report_2013_EN.xls
https://secure.cihi.ca/free_products/NTR_Annual_Report_2013_EN.xls
http://www.webcitation.org/

                                            6rB8KEcRY
http://dx.doi.org/10.1097/TA.0b013e3182452df5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22491629&dopt=Abstract
http://dx.doi.org/10.1097/BOT.0b013e3181962e29
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19169107&dopt=Abstract
http://europepmc.org/abstract/MED/22518366
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22518366&dopt=Abstract
https://dx.doi.org/10.2147/JPR.S38878
http://dx.doi.org/10.2147/JPR.S38878
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23357964&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(06)68700-X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16698416&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12791436&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22553896&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3461421&dopt=Abstract
http://dx.doi.org/10.1093/bja/aeu012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24554546&dopt=Abstract
http://dx.doi.org/10.5435/JAAOS-20-05-273
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22553099&dopt=Abstract
http://dx.doi.org/10.1016/j.injury.2014.04.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24857025&dopt=Abstract
http://dx.doi.org/10.1007/s12630-010-9305-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20393821&dopt=Abstract
http://dx.doi.org/10.1016/j.jpain.2006.12.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17306626&dopt=Abstract
http://europepmc.org/abstract/MED/21499581
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21499581&dopt=Abstract
http://prc.canadianpaincoalition.ca/en/canadian_pain_fact_sheet.html
http://www.webcitation.org/

                                            6q5XggeF2
http://dx.doi.org/10.1016/j.jpain.2012.03.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22607834&dopt=Abstract
http://dx.doi.org/10.1097/ALN.0b013e31828866b3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23392233&dopt=Abstract
http://dx.doi.org/10.1097/j.pain.0000000000000580
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27058677&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9085296&dopt=Abstract
http://dx.doi.org/10.1016/j.pain.2006.02.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16563626&dopt=Abstract
http://dx.doi.org/10.1016/j.pain.2006.04.020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16781066&dopt=Abstract
http://dx.doi.org/10.1016/j.jpain.2014.05.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24878675&dopt=Abstract
http://dx.doi.org/10.1080/08836610701309724
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17447870&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Bérubé et a

25.

26.

27.

28.

29.

30.
31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

McCracken LM, Eccleston C. A prospective study of acceptance of pain and patient functioning with chronic pain. Pain.
Nov 2005;118(1-2):164-169. [doi: 10.1016/j.pain.2005.08.015] [Medline: 16203093]

Ramirez-Maestre C, Esteve R, Lopez-Martinez A. Fear-avoidance, pain acceptance and adjustment to chronic pain: a
cross-sectional study on asample of 686 patientswith chronic spinal pain. Ann Behav Med. Dec 2014,;48(3):402-410. [doi:
10.1007/s12160-014-9619-6] [Medline: 24722965]

Ruiz-Parraga GT, Lépez-Martinez AE. Therole of experiential avoidance, resilience and pain acceptance in the adjustment
of chronic back pain patients who have experienced a traumatic event: a path analysis. Ann Behav Med. Apr
2015;49(2):247-257. [doi: 10.1007/s12160-014-9654-3] [Medline: 25236672]

Ehde DM, Dillworth TM, Turner JA. Cognitive-behavioral therapy for individuals with chronic pain: efficacy, innovations,
and directions for research. Am Psychol. 2014;69(2):153-166. [doi: 10.1037/a0035747] [Medline: 24547801]

Williams AC, Eccleston C, Morley S. Psychological therapies for the management of chronic pain (excluding headache)
in adults. Cochrane Database Syst Rev. 2012;11:CD007407. [doi: 10.1002/14651858.CD007407.pub3] [Medline: 23152245]
Flor H, Turk DC. Chronic pain integrated biobehavioral perspective. Seattle, WA. |ASP Press; 2011.

Turk DK, Flor H. The cognitive-behavioral approach to pain management. In: McMahon SB, Koltzenburg M, editors. Wall
and Melzack’s textbook of pain, 5th ed. London, UK. Elsevier Churchill Livingstone; 2011;339-348.

Jensen MP, Turk DC. Contributions of psychology to the understanding and treatment of people with chronic pain: why it
mattersto ALL psychologists. Am Psychol. 2014;69(2):105-118. [doi: 10.1037/a0035641] [Medline: 24547797]

Dahl JC, Nilsson A. Evaluation of arandomized preventive behavioural medicine work site intervention for public health
workers at risk for developing chronic pain. Eur J Pain. 2001;5(4):421-432. [doi: 10.1053/eujp.2001.0264] [Medline:
11743708]

Hasenbring M, Ulrich HW, Hartmann M, Soyka D. The efficacy of arisk factor-based cognitive behavioral intervention
and electromyographic biofeedback in patients with acute sciatic pain. An attempt to prevent chronicity. Spine (PhilaPa
1976). Dec 01, 1999;24(23):2525-2535. [Medline: 10626316]

Hay EM, MullisR, Lewis M, Vohora K, Main CJ, Watson P, et al. Comparison of physical treatments versus a brief
pain-management programme for back pain in primary care: arandomised clinical trial in physiotherapy practice. Lancet.
2005;365(9476):2024-2030. [doi: 10.1016/S0140-6736(05)66696-2] [Medline: 15950716]

Gatchel RJ, Stowell AW, Wildenstein L, Riggs R, Ellis E. Efficacy of an early intervention for patients with acute
temporomandibular disorder-rel ated pain: aone-year outcome study. JAm Dent Assoc. Mar 2006;137(3):339-347. [Medline:
16570467]

Linton SJ, Andersson T. Can chronic disability be prevented? A randomized trial of a cognitive-behavior intervention and
two forms of information for patients with spinal pain. Spine (Phila Pa1976). Nov 01, 2000;25(21):2825-31; discussion
2824. [Medline: 11064530]

Linton SJ, BoersmaK, Jansson M, Svérd L, Botvalde M. The effects of cognitive-behavioral and physical therapy preventive
interventions on pain-related sick leave: arandomized controlled trial. Clin JPain. 2005;21(2):109-119. [Medline: 15722803]
Linton SJ, Ryberg M. A cognitive-behavioral group intervention as prevention for persistent neck and back painin a
non-patient population: arandomized controlled trial. Pain. Feb 01, 2001;90(1-2):83-90. [Medline: 11166973]

Marhold C, Linton SJ, Melin L. A cognitive-behaviora return-to-work program: effects on pain patients with a history of
long-term versus short-term sick leave. Pain. Mar 2001;91(1-2):155-163. [Medline: 11240088]

Moore JE, Von Korff M, Cherkin D, Saunders K, Lorig K. A randomized trial of a cognitive-behavioral program for
enhancing back pain self carein aprimary care setting. Pain. Nov 2000;88(2):145-153. [Medline: 11050369]

Slater MA, Weickgenant AL, Greenberg MA, Wahlgren DR, Williams RA, Carter C, et a. Preventing progression to
chronicity in first onset, subacute low back pain: an exploratory study. Arch Phys Med Rehabil. Apr 2009;90(4):545-552.
[doi: 10.1016/j.apmr.2008.10.032] [Medline: 19345767]

Von Korff M, Moore JE, Lorig K, Cherkin DC, Saunders K, Gonzalez VM, et al. A randomized trial of alay person-led
self-management group intervention for back pain patientsin primary care. Spine (PhilaPa 1976). Dec 01,
1998;23(23):2608-2615. [Medline: 9854760]

Gewandter JS, Dworkin RH, Turk DC, Farrar JT, Fillingim RB, Gilron I, et a. Research design considerations for chronic
pain prevention clinical trials; IMMPACT recommendations. Pain. Jul 2015;156(7):1184-1197. [doi:
10.1097/].pain.0000000000000191] [Medline: 25887465]

Sidani S, Epstein DR, Bootzin RR, Moritz B, Miranda J. Assessment of preferences for treatment: validation of a measure.
Res Nurs Health. Aug 2009;32(4):419-431. [FREE Full text] [doi: 10.1002/nur.20329] [Medline: 19434647]

Dworkin RH, Turk DC, Wyrwich KW, Beaton D, Cleeland CS, Farrar JT, et a. Interpreting the clinical importance of
treatment outcomes in chronic pain clinical trials: IMMPACT recommendations. J Pain. Feb 2008;9(2):105-121. [doi:
10.1016/j.jpain.2007.09.005] [Medline: 18055266]

Chan A, Tetzlaff M, Ggtzsche PC, Altman DG, Mann H, Berlin JA, et al. SPIRIT 2013 explanation and el aboration:
guidance for protocols of clinical trials. BMJ. 2013;346:e7586. [FREE Full text] [Medline: 23303884]

Unsworth A, CurtisK, Asha SE. Treatmentsfor blunt chest trauma and their impact on patient outcomes and health service
delivery. Scand J Trauma Resusc Emerg Med. Feb 08, 2015;23:17. [FREE Full text] [doi: 10.1186/s13049-015-0091-5]
[Medline: 25887859]

http://www.researchprotocols.org/2017/6/e125/ JMIR Res Protoc 2017 | vol. 6 | iss. 6 | €125 | p. 14

(page number not for citation purposes)


http://dx.doi.org/10.1016/j.pain.2005.08.015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16203093&dopt=Abstract
http://dx.doi.org/10.1007/s12160-014-9619-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24722965&dopt=Abstract
http://dx.doi.org/10.1007/s12160-014-9654-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25236672&dopt=Abstract
http://dx.doi.org/10.1037/a0035747
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24547801&dopt=Abstract
http://dx.doi.org/10.1002/14651858.CD007407.pub3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23152245&dopt=Abstract
http://dx.doi.org/10.1037/a0035641
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24547797&dopt=Abstract
http://dx.doi.org/10.1053/eujp.2001.0264
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11743708&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10626316&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(05)66696-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15950716&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16570467&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11064530&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15722803&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11166973&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11240088&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11050369&dopt=Abstract
http://dx.doi.org/10.1016/j.apmr.2008.10.032
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19345767&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9854760&dopt=Abstract
http://dx.doi.org/10.1097/j.pain.0000000000000191
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25887465&dopt=Abstract
http://europepmc.org/abstract/MED/19434647
http://dx.doi.org/10.1002/nur.20329
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19434647&dopt=Abstract
http://dx.doi.org/10.1016/j.jpain.2007.09.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18055266&dopt=Abstract
http://www.bmj.com/cgi/pmidlookup?view=long&pmid=23303884
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23303884&dopt=Abstract
https://sjtrem.biomedcentral.com/articles/10.1186/s13049-015-0091-5
http://dx.doi.org/10.1186/s13049-015-0091-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25887859&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Bérubé et a

49,

50.

51.

52.

53.

55.

56.

57.

58.

59.

60.

61.

62.

63.

65.

66.

67.

68.

69.

70.

71.

72.

73.

Teasdale G, Jennett B. Assessment of comaand impaired consciousness. A practical scale. Lancet. Jul 13, 1974;2(7872):81-84.
[Medline: 4136544]

Kozar RA, Arbabi S, Stein DM, Shackford SR, Barraco RD, Biffl WL, et a. Injury in the aged: Geriatric trauma care at
the crossroads. J Trauma Acute Care Surg. Jun 2015;78(6):1197-1209. [FREE Full text] [doi:

10.1097/TA .0000000000000656] [Medline: 26151523]

American College of Surgeons: Committee on Trauma. 2017. URL: https://www.facs.org/~/medialfiles/quality%20programs/
trauma/al coholinjury.ashx [accessed 2017-05-17] [WebCite Cache ID 6gW6EJVOF]

Parry-Jones BL, Vaughan FL, Miles CW. Traumatic brain injury and substance misuse: a systematic review of prevalence
and outcomes research (1994-2004). Neuropsychol Rehabil. Oct 2006;16(5):537-560. [doi: 10.1080/09602010500231875]
[Medline: 16952892]

Taylor LA, Kreutzer JS, Demm SR, Meade MA. Traumatic brain injury and substance abuse: areview and analysis of the
literature. Neuropsychol Rehabil. 2003;13(1-2):165-188. [doi: 10.1080/09602010244000336] [Medline: 21854333]

US Department of Transportation. Drug | nvolvement of Fatally Injured Drivers. 2010. URL: https.//crashstats.nhtsa.dot.gov/
Api/Public/ViewPublication/811415 [accessed 2017-05-01] [WebCite Cache ID 6qW6RbJbt]

Sidani S, Braden C. Design, Evaluation, and Translation of Nursing Interventions. West Sussex, UK. Wiley-Blackwell;
2011.

Gatchel RJ. Comorbidity of chronic pain and mental health disorders: the biopsychosocial perspective. Am Psychol. Nov
2004;59(8):795-805. [doi: 10.1037/0003-066X.59.8.795] [Medline: 15554853]

PDP Program Inc. Progresive Goal Attainment Program. 2017. URL: https.//www.pgapworks.com/ [accessed 2017-06-20]
[WebCite Cache ID 6rL owzuFq]

Eccleston C, Fisher E, Craig L, Duggan GB, Rosser BA, Keogh E. Psychological therapies (Internet-delivered) for the
management of chronic pain in adults. Cochrane Database Syst Rev. 2014;2:CD010152. [doi:
10.1002/14651858.CD010152.pub?] [Medline: 24574082]

Muller 1, Yardley L. Telephone-delivered cognitive behavioural therapy: a systematic review and meta-analysis. J Telemed
Telecare. 2011;17(4):177-184. [doi: 10.1258/jtt.2010.100709] [Medline: 21357672]

Hammond GC, Croudace TJ, Radhakrishnan M, Lafortune L, Watson A, McMillan-ShieldsF, et al. Comparative effectiveness
of cognitive therapies delivered face-to-face or over the telephone: an observational study using propensity methods. PL0oS
One. 2012;7(9):e42916. [FREE Full text] [doi: 10.1371/journal.pone.0042916] [Medline: 23028436]

Carnes D, Homer KE, Miles CL, Pincus T, Underwood M, Rahman A, et al. Effective delivery styles and content for
self-management interventions for chronic muscul oskeletal pain: a systematic literature review. Clin J Pain. May
2012;28(4):344-354. [doi: 10.1097/AJP.0b013e31822ed2f3] [Medline: 22001667]

Coté J, Ramirez-GarciaP, Rouleau G, Saulnier D, Guéhéneuc Y, Hernandez A, et al. A nursing virtua intervention: real-time
support for managing antiretroviral therapy. Comput Inform Nurs. 2011;29(1):43-51. [doi: 10.1097/NCN.0b013e3181f9dc02]
[Medline: 21099544]

Perepletchikova F, Kazdin A. Treatment integrity and therapeutic change: issues and research recommendations. Clin
Psychol Sci Pract. 2005;12(4):365-383. [doi: 10.1093/clipsy.bpi045]

Palit D, Hungler B. Nursing research: principles and methods. Philadel phia, PA. Lippincott; 1995.

Serlin RC, Mendoza TR, Nakamura Y, Edwards KR, Cleeland CS. When is cancer pain mild, moderate or severe? Grading
pain severity by itsinterference with function. Pain. May 1995;61(2):277-284. [Medline: 7659438]

PoundjaJ, Fikretoglu D, Guay S, Brunet A. Validation of the French version of the brief paininventory in Canadian veterans
suffering from traumatic stress. J Pain Symptom Manage. Jun 2007;33(6):720-726. [doi: 10.1016/].jpainsymman.2006.09.031]
[Medline: 17531912]

Aguerre C, Bridou M, Le Gall A, Mordl-Fatio M, Vannier |. Analyse Préliminaire des Qualités Psychométriques de la
Version Francaise du Questionnaire D’ Auto-Efficacité enversla Douleur. Douleurs. 2012;13(S1):A94. [doi:
10.1016/j.douleur.2012.08.257]

French DJ, Noél M, Vigneau F, French JA, Cyr CP, Evans RT. L'Echelle de dramatisation face & la douleur PCS-CF:
Adaptation canadienne en langue francaise de I'échelle Pain Catastrophizing Scale. Can J Behav Sci. 2005;37(3):181-192.
[doi: 10.1037/h0087255]

French D, Roach P, Mayes S. Peur du mouvement chez des accidentés du travail: I'Echelle de Kineésiophobie de Tampa
(EKT). Can JBehav Sci. 2002;34(1):28-33.

Savard J, Laberge B, Gauthier JG, Ivers H, Bergeron MG. Evaluating anxiety and depression in HIV-infected patients. J
Pers Assess. Dec 1998;71(3):349-367. [doi: 10.1207/s15327752jpa7103 5] [Medline: 9933941]

Roberge P, Doré |, Menear M, Chartrand E, Ciampi A, Duhoux A, et al. A psychometric evaluation of the French Canadian
version of the Hospital Anxiety and Depression Scalein alarge primary care population. J Affect Disord. May
2013;147(1-3):171-179. [doi: 10.1016/j.jad.2012.10.029] [Medline: 23218249]

Cleeland C. The Brief Pain Inventory User Guide. 2009. URL : https://www.mdanderson.org/documents/
Departments-and-Divisions/Symptom-Research/BPI_UserGuide.pdf [accessed 2017-04-29] [WebCite Cache D 605Y pNzj2]
Tyler EJ, Jensen MP, Engel M, Schwartz L. The reliability and validity of pain interference measuresin persons with
cerebral palsy. Arch Phys Med Rehabil. Feb 2002;83(2):236-239. [Medline: 11833028]

http://www.researchprotocols.org/2017/6/e125/ JMIR Res Protoc 2017 | vol. 6 | iss. 6 | €125 | p. 15

(page number not for citation purposes)


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=4136544&dopt=Abstract
http://europepmc.org/abstract/MED/26151523
http://dx.doi.org/10.1097/TA.0000000000000656
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26151523&dopt=Abstract
https://www.facs.org/~/media/files/quality%20programs/trauma/alcoholinjury.ashx
https://www.facs.org/~/media/files/quality%20programs/trauma/alcoholinjury.ashx
http://www.webcitation.org/

                                            6qW6EJv0F
http://dx.doi.org/10.1080/09602010500231875
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16952892&dopt=Abstract
http://dx.doi.org/10.1080/09602010244000336
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21854333&dopt=Abstract
https://crashstats.nhtsa.dot.gov/Api/Public/ViewPublication/811415
https://crashstats.nhtsa.dot.gov/Api/Public/ViewPublication/811415
http://www.webcitation.org/

                                            6qW6RbJbt
http://dx.doi.org/10.1037/0003-066X.59.8.795
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15554853&dopt=Abstract
https://www.pgapworks.com/
http://www.webcitation.org/

                                            6rLowzuFq
http://dx.doi.org/10.1002/14651858.CD010152.pub2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24574082&dopt=Abstract
http://dx.doi.org/10.1258/jtt.2010.100709
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21357672&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0042916
http://dx.doi.org/10.1371/journal.pone.0042916
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23028436&dopt=Abstract
http://dx.doi.org/10.1097/AJP.0b013e31822ed2f3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22001667&dopt=Abstract
http://dx.doi.org/10.1097/NCN.0b013e3181f9dc02
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21099544&dopt=Abstract
http://dx.doi.org/10.1093/clipsy.bpi045
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7659438&dopt=Abstract
http://dx.doi.org/10.1016/j.jpainsymman.2006.09.031
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17531912&dopt=Abstract
http://dx.doi.org/10.1016/j.douleur.2012.08.257
http://dx.doi.org/10.1037/h0087255
http://dx.doi.org/10.1207/s15327752jpa7103_5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9933941&dopt=Abstract
http://dx.doi.org/10.1016/j.jad.2012.10.029
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23218249&dopt=Abstract
https://www.mdanderson.org/documents/Departments-and-Divisions/Symptom-Research/BPI_UserGuide.pdf
https://www.mdanderson.org/documents/Departments-and-Divisions/Symptom-Research/BPI_UserGuide.pdf
http://www.webcitation.org/

                                            6q5YpNzj2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11833028&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Bérubé et a

74.

75.

76.

77.

78.
79.

80.

81.

82.

83.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

Nicholas MK. The pain self-efficacy questionnaire: taking pain into account. Eur J Pain. Feb 2007;11(2):153-163. [doi:
10.1016/j.€jpain.2005.12.008] [Medline: 16446108]

Fish RA, McGuire B, Hogan M, Morrison TG, Stewart 1. Validation of the chronic pain acceptance questionnaire (CPAQ)
in an Internet sample and development and preliminary validation of the CPAQ-8. Pain. Jun 2010;149(3):435-443. [doi:
10.1016/j.pain.2009.12.016] [Medline: 20188472)

Sullivan M, Bishop S, Pivik J. The Pain Catastrophizing Scale: development and validation. Psychol Assess.
1995;7(4):524-532.

Sullivan M. The Pain Catastrophizing Scale: User Manual. 2009. URL: http://sullivan-painresearch.mcqgill.ca/pdf/pcs/
PCSManual_English.pdf [accessed 2017-04-29] [WebCite Cache ID 6g5ZBwjP9]

Kori S, Miller R, Todd D. Kinesiophobia: a new view of chronic pain behaviour. Pain Manage. 1990;3:35-43.

Vlaeyen JW, Kole-Snijders AM, Boeren RG, van Eek H. Fear of movement/(re)injury in chronic low back pain and its
relation to behavioral performance. Pain. Sep 1995;62(3):363-372. [Medline: 8657437]

Zigmond AS, Snaith RP. The hospital anxiety and depression scale. ActaPsychiatr Scand. Jun 1983;67(6):361-370. [Medline:
6880820]

Guy W. ECDEU assessment manual for psychopharmacology (DHEW Publication No. ADM 76-338). Washington, DC.
US Government Printing Office; 1976. URL: https://archive.org/detail ’ecdeuassessmentm1933guyw [accessed 2017-04-29]
[WebCite Cache ID 6g5adhy?2Y]

Dworkin RH, Turk DC, Farrar JT, Haythornthwaite JA, Jensen MP, Katz NP, et a. IMMPACT. Core outcome measures
for chronic painclinicd trials: IMMPACT recommendations. Pain. Jan 2005;113(1-2):9-19. [doi: 10.1016/j.pain.2004.09.012]
[Medline: 15621359]

Farrar JT, Young JP, LaMoreaux L, Werth JL, Poole RM. Clinical importance of changesin chronic pain intensity measured
on an 11-point numerical pain rating scale. Pain. Nov 2001;94(2):149-158. [Medline: 11690728]

Kamper SJ, Maher CG, Mackay G. Global rating of change scales: areview of strengths and weaknesses and considerations
for design. JMan Manip Ther. 2009;17(3):163-170. [FREE Full text] [doi: 10.1179/jmt.2009.17.3.163] [Medline: 20046623]
Coté J, Rouleau G, Godin G, Ramirez-Garcia P, Guehéneuc Y, Nahas G, et a. Acceptability and feasibility of avirtua
intervention to help people living with HIV manage their daily therapies. J Telemed Telecare. Oct 2012;18(7):409-412.
[doi: 10.1258/tt.2012.120218] [Medline: 23034932]

Ware J, Kosinski M, Keller SD. A 12-Item Short-Form Health Survey: construction of scales and preliminary tests of
reliability and validity. Med Care. Mar 1996;34(3):220-233. [Medline: 8628042]

Ware JJ, Kosinski M, Keller S. SF-12: how to score the SF-12 physical and mental health summary scales, 2nd edition.
Boston, MA. The Health Institute, New England Medical Center; 1995.

Maruish M. User's manual for the SF-12v2 health survey. 2012. URL : https.//campai gn.optum.com/optum-outcomes/
what-we-do/health-surveys/sf-12v2-heal th-survey.html [accessed 2017-04-29] [WebCite Cache ID 6g5awWM @S]
Dauphinee SW, Gauthier L, Gandek B, Magnan L, Pierre U. Readying a US measure of health status, the SF-36, for use
in Canada. Clin Invest Med. Aug 1997;20(4):224-238. [Medline: 9258577]

Baker SP, O'Neill B, Haddon W, Long WB. The injury severity score: a method for describing patients with multiple
injuries and evaluating emergency care. J Trauma. Mar 1974;14(3):187-196. [Medline: 4814394]

Holman JE, Stoddard GJ, Higgins TF. Rates of prescription opiate use before and after injury in patients with orthopaedic
trauma and the risk factors for prolonged opiate use. J Bone Joint Surg Am. Jun 19, 2013;95(12):1075-1080. [doi:
10.2106/JBJS.L.00619] [Medline: 23783203]

BouhassiraD, Attal N, Alchaar H, Boureau F, Brochet B, Bruxelle J, et al. Comparison of pain syndromes associated with
nervous or somatic lesions and development of a new neuropathic pain diagnostic questionnaire (DN4). Pain. Mar
2005;114(1-2):29-36. [doi: 10.1016/j.pain.2004.12.010] [Medline: 15733628]

Eccleston C, Hearn L, Williams AC. Psychological therapies for the management of chronic neuropathic pain in adults.
Cochrane Database Syst Rev. Oct 29, 2015;(10):CD011259. [doi: 10.1002/14651858.CD011259.pub?2] [Medline: 26513427]
Blevins CA, Weathers FW, Davis MT, Witte TK, Domino JL. The Posttraumatic Stress Disorder Checklist for DSM-5
(PCL-5): development and initial psychometric evaluation. J Trauma Stress. Dec 2015;28(6):489-498. [doi: 10.1002/jts.22059]
[Medline: 26606250]

Bovin MJ, Marx BP, Weathers FW, Gallagher MW, Rodriguez P, Schnurr PP, et al. Psychometric properties of the PTSD
Checklist for Diagnostic and Statistical Manual of Mental Disorders-Fifth Edition (PCL-5) in veterans. Psychol Assess.
Nov 2016;28(11):1379-1391. [doi: 10.1037/pas0000254] [Medline: 26653052]

Cocks K, Torgerson DJ. Sample size calculations for pilot randomized trials: a confidence interval approach. JClin
Epidemiol. Feb 2013;66(2):197-201. [doi: 10.1016/j.jclinepi.2012.09.002] [Medline: 23195919]

Tabachnick B, Fidell L. Multilevel linear modeling. In: Using Multivariate Statistics (6th Edition). Upper Saddle River,
NJ. Prentice Hall; 2016.

Graham JW. Missing data analysis: making it work in the real world. Annu Rev Psychol. 2009;60:549-576. [doi:
10.1146/annurev.psych.58.110405.085530] [Medline: 18652544]

http://www.researchprotocols.org/2017/6/e125/ JMIR Res Protoc 2017 | vol. 6 | iss. 6 | €125 | p. 16

(page number not for citation purposes)


http://dx.doi.org/10.1016/j.ejpain.2005.12.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16446108&dopt=Abstract
http://dx.doi.org/10.1016/j.pain.2009.12.016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20188472&dopt=Abstract
http://sullivan-painresearch.mcgill.ca/pdf/pcs/PCSManual_English.pdf
http://sullivan-painresearch.mcgill.ca/pdf/pcs/PCSManual_English.pdf
http://www.webcitation.org/

                                            6q5ZBwjP9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8657437&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=6880820&dopt=Abstract
https://archive.org/details/ecdeuassessmentm1933guyw
http://www.webcitation.org/

                                            6q5a4hy2Y
http://dx.doi.org/10.1016/j.pain.2004.09.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15621359&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11690728&dopt=Abstract
http://europepmc.org/abstract/MED/20046623
http://dx.doi.org/10.1179/jmt.2009.17.3.163
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20046623&dopt=Abstract
http://dx.doi.org/10.1258/jtt.2012.120218
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23034932&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8628042&dopt=Abstract
https://campaign.optum.com/optum-outcomes/what-we-do/health-surveys/sf-12v2-health-survey.html
https://campaign.optum.com/optum-outcomes/what-we-do/health-surveys/sf-12v2-health-survey.html
http://www.webcitation.org/

                                            6q5awWMq5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9258577&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=4814394&dopt=Abstract
http://dx.doi.org/10.2106/JBJS.L.00619
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23783203&dopt=Abstract
http://dx.doi.org/10.1016/j.pain.2004.12.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15733628&dopt=Abstract
http://dx.doi.org/10.1002/14651858.CD011259.pub2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26513427&dopt=Abstract
http://dx.doi.org/10.1002/jts.22059
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26606250&dopt=Abstract
http://dx.doi.org/10.1037/pas0000254
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26653052&dopt=Abstract
http://dx.doi.org/10.1016/j.jclinepi.2012.09.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23195919&dopt=Abstract
http://dx.doi.org/10.1146/annurev.psych.58.110405.085530
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18652544&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Bérubé et a

Abbreviations

BPI: Brief Pain Inventory

CPAQ-8: Chronic Pain Acceptance Questionnaire-8 items

DSM-5: Diagnostic and Statistical Manual of Mental Disorders version 5

ET: extremity trauma

FIML: full-information maximum likelihood

FRQ-S: Fonds de recherche du Québec-Santé

HADS: Hospital Anxiety and Depression Scale

HSCM: Hopita du Sacré-Coeur de Montréal

IMMPACT: Initiative on Methods, Measurement, and Pain Assessment in Clinical Trials
IOM: Institute of Medicine

iPACT-E-Trauma: intervention to prevent acute to chronic pain transition after major lower extremity trauma
IRB: Institutional Review Board

NRS: Numerical Rating Scale

PCS: Pain Catastrophizing Scale

PGIC: Patient Global Impression of Change

Pl: principa investigator

PSEQ: Pain Self-Efficacy Questionnaire

PTSD: post-traumatic stress disorder

QoL: quality of life

RA: research assistant

RCT: randomized controlled trial

SE: self-efficacy

SF-12v2: Short Form 12 items, version 2

SMD: standardized mean difference

SPIRIT: Standard Protocol I1tems: Recommendations for Interventional Trials
TAP: Treatment Acceptability and Preference Questionnaire

TAVIE: Traitement et Assistance Virtuelle Infirmiére et Enseignement

TSK: Tampa Scale for Kinesiophobia
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