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Abstract

This Ph.D. dissertation aimed to develop a treatment decision aid for people with
Complex Regional Pain Syndrome (CRPS) using the Ottawa Decision Support
Framework (ODSF). The decision aid was developed throughout a two-phase process.

The first phase involved understanding the existing evidence and the factors influencing
decision-making in CRPS rehabilitation: priorities and preferences of patients and
therapists were considered. This phase encompassed the integration of diverse sources of
evidence, including systematic reviews, overview of systematic reviews, critical appraisal
of guidelines, and a survey exploring patients' and therapists' priorities and preferences
for CRPS rehabilitation interventions. All forms of evidence were used to inform a draft
decision aid. The second phase involved evaluating the content validity of the developed
decision aid through cognitive interviews conducted with patients and therapists. These

findings were presented in separate chapters.

The evidence suggested that specific interventions, including mirror therapy and the
graded motor imagery program can significantly improve pain and disability for patients
with CRPS. However, the most evidence is available in the post-stroke CRPS population,
and these interventions showed promising outcomes when used as additions to
conventional stroke rehabilitation interventions compared to common rehabilitation
approaches. The effectiveness of other targeted interventions compared to conventional
physical therapy or sham treatments remains to be determined due to limited evidence.
Furthermore, the appraisal of guidelines highlighted that clinical practice guidelines for
CRPS management rely mostly on expert opinion and clinical experience rather than
robust empirical evidence. Based on the findings of evidence, clinical guidelines, and the
patients’ and therapists’ opinion, recommendations for conservative management
primarily focus on pain management, functional restoration, and inter/multidisciplinary
care. Both patients and therapists emphasized the importance of reducing pain and
improving overall function as critical outcomes. Shared decision-making emerged as the
preferred approach for selecting a rehabilitation intervention among most patients and

therapists.



The developed decision aid consists of two sections: an educational section and a
decision aid section. The educational section provides patients with the concept of
decision aid, the definition and diagnosis of CRPS, and a simple explanation of the
available rehabilitation interventions. The decision aid section addresses key topics
across seven subsections: 1. identifying important outcomes, 2. evaluating the
effectiveness of interventions on specific outcomes, 3. weighing the pros and cons of
each rehabilitation intervention, 4. highlighting key points to remember, 5. reflecting on
priorities and preferences, 6. fact-checking information about CRPS, and 7. determining

the patients' leaning towards making a final decision.

The development of this treatment decision aid represents a significant step forward in
addressing the complexities of decision-making in CRPS rehabilitation. By incorporating
evidence-based recommendations and the perspectives of patients and therapists, the
decision aid aims to improve patient outcomes and facilitate collaborative decision-
making processes. Implementing this decision aid in clinical settings is expected to
empower patients, enhance their engagement in their care, and ultimately lead to more

personalized and effective treatment approaches for individuals with CRPS.
Keywords

Complex Regional Pain Syndrome, CRPS, Treatment Decision Aid, Conservative treatment,
Rehabilitation

Summary for Lay Audience

The goal of this Ph.D. thesis was to create a helpful tool for people with Complex Regional
Pain Syndrome (CRPS) to make decisions about their treatment. The tool was developed in
two stages. In the first stage, we gathered information from different sources to understand
what factors influence decision-making in CRPS rehabilitation. We looked at existing
studies, treatment guidelines, and we surveyed both patients and therapists to learn about
their priorities, goals, and needs.



In the second stage, we tested the tool by talking to patients and therapists and getting their
feedback. This helped us make sure the tool was useful and relevant to their needs. We
presented our findings in separate chapters of the research. Based on the evidence we
gathered, we found that certain treatments, like mirror therapy and the graded motor imagery
program, can help reduce pain and improve function for people with CRPS. These treatments
worked best when used alongside traditional rehabilitation approaches. Other treatments, like
pain exposure therapy and adding aerobic exercises to physical therapy, also showed promise
in reducing pain. However, there are still many other treatments that need more research
before we can be confident they help more than usual care. Our research also shows that
clinical guidelines for CRPS management rely heavily on expert opinions and clinical
experience, rather than strong scientific evidence. We recommend a conservative
management approach that focuses on pain management, functional restoration, and
interdisciplinary care based on the evidence we gathered and the opinions of patients and
therapists.

By using multiple sources of evidence, our project was able to provide a comprehensive
overview of the available evidence for CRPS rehabilitation, while the survey added valuable

insights from the perspectives of patients and therapists.

The decision aid we developed has two parts: an educational section and a decision support
section. The educational section provides information on what a decision aid is, the definition
and diagnosis of CRPS, and a simple explanation of the available rehabilitation options. The
decision support section helps patients identify important outcomes, evaluate the
effectiveness of different interventions, consider the pros and cons, reflect on their priorities

and preferences, fact-check information about CRPS, and make a final decision.

Creating this decision aid was necessary because it helps people with CRPS make informed
choices about their treatment. We used information from research and talked to patients and
therapists to create the tool. The goal was to improve how patients make decision and make
sure everyone is involved in the decision-making process. We want patients to feel more in
control of their care and have treatments that work better for them. We hope therapists,
clinicians, and clinics will use this tool to help patients and make their treatments more

personalized and effective.
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Chapter 1

1 Introduction

1.1 Complex Regional Pain Syndrome

Complex regional pain syndrome (CRPS), previously known as reflex sympathetic dystrophy
(RSD) or causalgia, is a primary pain disorder. The hall mark symptom of CRPS is constant
severe pain (disproportionate to the extent of injury) in one or more limbs, typically following an
injury or trauma 12, CRPS is characterized by pain, sensory disturbances, motor dysfunction, and
autonomic dysfunction, which can manifest in various degrees of severity and duration 2. Due to
the heterogeneity of symptoms and the lack of consensus on diagnostic criteria and treatment
approaches, patients with CRPS often face difficult treatment decisions, which can lead to

confusion, anxiety, and uncertainty *.

Diagnosing CRPS is challenging and relies on clinical findings while excluding other
potential causes that would better explain the signs and symptoms °. Although there is no
universally effective treatment, emphasizing timely detection and multidisciplinary care has
shown promising outcomes ®’. By proactively identifying early signs and symptoms of CRPS,
healthcare professionals can implement a comprehensive treatment strategy involving
collaboration among different specialists, such as physicians, rehabilitation team, psychologists,
and pain management specialists 8. This multidisciplinary approach acknowledges the
multifaceted nature of CRPS and aims to tailor treatment to each individual's specific needs.
Consequently, early detection and multidisciplinary treatment offers a more holistic approach to

managing CRPS, potentially improving outcomes °.
1.2 Etiology, epidemiology, and pathophysiology of CRPS

The exact pathophysiology of CRPS is not fully understood. Despite significant advances in
understanding the pathophysiology of CRPS, the precise mechanisms remain unclear. It is likely
that the etiology of CRPS is multifactorial, involving complex interaction among genetic and

environmental factors, various mechanisms of the peripheral and central nervous systems, as



well as the immune system 2. There is evidence of ongoing inflammation and abnormal activity
in the peripheral and central nervous systems, which can contribute to the persistence of pain and
other symptoms. Neuroplastic changes may also occur in response to the ongoing pain, leading
to alterations in sensory processing and motor function °. Although autonomic symptoms are
included in the diagnostic criteria for CRPS and have been known to be one of the main causes
of CRPS, recent studies have de-emphasized the importance of the sympathetic nervous system
in the pathophysiology of the condition °.

The prevalence of complex regional pain syndrome (CRPS) is difficult to estimate due to
the lack of standardized diagnostic criteria and differences in study populations. The reported
incidence of CRPS varies widely between 5.5 per 100,000 person-years in the United States and
26.2 per 100,000 person-years in the Netherlands 12, The prevalence of CRPS is reported to be
higher in women than in men, and the condition can occur at any age, with a peak incidence in
the fourth to sixth decades of life 3. The incidence and prevalence of CRPS may also vary
depending on the underlying cause of the condition, as CRPS can usually occur as a result of

trauma, surgery, infection, or other medical conditions *2.
1.3 Diagnostic criteria

The diagnostic criteria for Complex Regional Pain Syndrome (CRPS) have undergone several
revisions over the years, reflecting the evolving understanding of the condition. The first criteria
were proposed by the International Association for the Study of Pain (IASP) in 1994 *. In 2003
a second set of criteria, termed the Budapest Criteria, were developed primarily based on
empirically-derived criteria published previously, and were later revised in 2007 to improve their

specificity and diagnostic accuracy 1.

More recently, there has been a shift towards incorporating the diagnosis of CRPS into
the broader category of Chronic Primary Pain (CPP) in the International Classification of
Diseases (ICD)-11. In 2018, the IASP and the World Health Organization (WHO) collaborated
to adapt the CRPS diagnostic criteria to the ICD-11 category of CPP, which includes a broader
range of chronic pain conditions >, This change reflects the recognition that CRPS is a

complex and multifaceted condition that can present with a wide range of symptoms and clinical



features, and highlights the need for a more comprehensive and inclusive approach to diagnosis

and management.
1.4 CRPS treatment options

A wide range of treatment options have been introduced for CRPS over time with the choice of
treatment depending on the severity of the condition, the patient's response to previous

treatments, and the patient's preferences "1718,
1.4.1 Non-pharmacological treatments:

Non-pharmacological treatments for CRPS encompass a range of specific interventions, such as
physical exercises, electrical/thermal modalities, movement representation techniques,
desensitization/sensory re-education techniques, functional training, activities of daily living
(ADL) modifications, splinting, using assistive devices, or psychological interventions. These
interventions can be administered by one or more rehabilitation specialists in the field, such as
physical therapists, occupational therapists, hand therapists, and psychotherapists. It is
challenging to delineate each intervention to a specific discipline, as there is significant overlap

and collaboration among these professionals.

Physical therapists play a vital role in CRPS management by focusing on improving
physical function, reducing pain, and restoring mobility. This may involve a combination of
exercises to improve range of motion and strengthen muscles, as well as the use of electrical or
thermal modalities to alleviate CRPS symptoms. Physical therapists tailor treatment plans to
meet the individual needs of patients, emphasizing functional goals and promoting overall

physical well-being 179,

Occupational therapy focuses on enhancing patients’ ability to perform activities of daily
living (ADLs) and engaging in meaningful occupations. Occupational therapists help persons
with CRPS by providing activity modifications, teaching pacing techniques, setting goals, and
utilizing mental and sensory exercises to reduce symptoms and improve participation. By
addressing specific challenges and barriers to participation, occupational therapy aims to

optimize independence and quality of life 2°.



Psychotherapy interventions in CRPS aim to address the psychological and emotional
aspects of the condition. Cognitive-behavioral therapy (CBT), neurocognitive rehabilitation, and
patient education are commonly used approaches. These interventions assist patients in
developing a more accurate perception of their pain, improving coping mechanisms, and
managing stress related to CRPS. By addressing the psychological impact of the condition,

psychotherapy can help patients develop resilience and enhance their overall well-being 2.

It is essential to recognize that these rehabilitation interventions for CRPS often overlap
and complement each other. Healthcare professionals from different disciplines collaborate to
develop comprehensive and holistic treatment plans addressing the multifaceted nature of CRPS.
By integrating these interventions and promoting interdisciplinary collaboration, healthcare
providers can optimize outcomes and support individuals with CRPS in their journey toward

improved functioning and well-being.
1.4.2 Pharmacological treatments:

In recent decades, a range of pharmacological interventions, including bisphosphonates,
corticosteroids, ketamine, scavengers/MgSO4, nonsteroidal anti-inflammatory drugs and
selective inhibitors of cyclooxygenase-2, and anti-epileptic drugs, have been suggested as
potential treatments for CRPS-I in adults. However, there is currently limited evidence on the
precise effectiveness and safety profiles of these drugs for the management of CRPS 2%, Based on
the findings of the most recent systematic review and meta-analysis in 2022, bisphosphonates
have been found to be effective in terms of reducing pain and other symptoms (allodynia,
hyperalgesia, and swelling). Ketamine was also reported to have small but positive effects on
pain reduction. However, there is no strong evidence on the effectiveness of other

pharmacological interventions previously proposed for CRPS management %,
1.4.3 Interventional treatments:

Interventional treatments for CRPS include sympathetic nerve blocks (stellate ganglion block
(SGB) and lumbar sympathetic block (LSB)), neuromodulation (traditional dorsal column
stimulation and dorsal root ganglion stimulation), and epidural injection (local anesthetic,
clonidine, and opiate) 2. Surgical treatments for CRPS are usually reserved for severe cases that



do not respond to other treatments. Based on the findings of the most recent review in 2021,
sympathetic nerve blocks are known as the first-line interventional treatment for CRPS. Using
opiates, local anesthetics, and/or clonidine are recommended for refractory cases. Finally,
neuromodulation has been found to be effective in more chronic cases. Regarding
neuromodulation technique, evidence indicated that dorsal root ganglion stimulation is more

effective than traditional dorsal column stimulation 2°.

Overall, CRPS poses significant challenges in terms of management, and may require a
combination of conservative, pharmacological, interventional, and surgical approaches. A
multidisciplinary approach involving a team of healthcare professionals may be necessary to
achieve the best outcomes for patients with CRPS. It is important to inform people with CRPS
about various treatment options that are available and appropriate for them, considering the
severity of their symptoms and the stage of the condition. Additionally, it is essential to
recognize that each person's experience with CRPS is unique, leading to potential variations in

outcomes following specific interventions.
1.5 Decision making for choosing the treatment options

CRPS is a challenging condition to manage, and treatment decisions can be complex and
challenging and often requires careful consideration of multiple factors “.

One of the major difficulties that patients with CRPS face in the decision-making process is the
lack of access to reliable resources. CRPS is a relatively rare condition, and many healthcare
professionals may have limited experience in managing it 2. As a result, patients may struggle to
find accurate information about the condition and the available treatment options. Furthermore,
not all individuals with CRPS have access to adequate support, and in some cases certain
healthcare professionals may require further education regarding the condition "%, The lack of
access to reliable resources can also contribute to a sense of uncertainty and anxiety for patients
and may feel overwhelmed by the range of treatment options available, and may struggle to

determine which option is best for them .

To address these difficulties, healthcare professionals should take a person-centered

approach to the decision-making process and inform individuals with CRPS about the available



treatment options, ensuring that the patient's preferences and values are considered, and use the
latest available evidence ?°. Additionally, efforts should be made to improve access to reliable
resources in lay language for patients with CRPS, such as patient education materials, support
groups, and online resources *°. By providing patients with accurate and reliable information,
healthcare professionals can help to reduce uncertainty and anxiety, and facilitate a more
effective and efficient decision-making process. By actively involving patients in the decision-
making process, healthcare professionals can foster a sense of ownership and engagement, which
can significantly enhance adherence to treatment L. As one of the participants mentioned in one
our interview studies, they have the feeling of “.... being a part of the decision ...“ by the
process of shared decision-making. This comprehensive approach not only addresses the
challenges faced by patients but also contributes to improved overall treatment outcomes.

1.6 Treatment Decision Aid

Treatment decision aids (TDAS) are developed as a tool to help patients navigate decision
making process, making informed decisions regarding treatment options 2, and facilitate the
process of shared decision making (SDM). TDAs are patient-centered tools providing
information about the available treatment options, unknown outcomes, or known outcomes that
patients value differently. They are intended to assist the person in weighing the benefits and
risks, and help patients consider their own preferences when creating a personalized treatment

plan that meets their specific needs and goals .

The Ottawa Decision Support Framework (ODSF) is a conceptual model that provides
guidance for structuring, development, and implementation of TDAs, published in 1998 34, It
emphasizes the importance of tailoring decision support to the individual needs and preferences
of the patient and promoting patient autonomy and involvement in the decision-making process
3 1t consists of four main components: (1) providing information about the options, (2)
clarifying values and preferences, (3) providing decision support, and (4) providing follow-up

support to evaluate the effects of decision support on decisional outcomes.

The use of TDAs in the context of CRPS has the potential to improve patient outcomes

by facilitating SDM between patients and healthcare professionals. In the process of SDM,



patients and healthcare professionals work together to make treatment decisions that are based on
the best available evidence, the patient's preferences and values, and the healthcare professional's
expertise. However, to the best of our knowledge, there is no rehabilitation treatment decision
aid available for CRPS.

Despite the potential benefits of TDAs in CRPS, there are also potential challenges
associated with their development and implementation. These challenges include the complexity
and heterogeneity of CRPS symptoms and treatment options, the differences in patients’
preferences and values, and the need for healthcare providers to be trained in SDM and the use of
TDAs %3, Addressing these challenges will require collaboration between patients, healthcare
providers, and researchers to develop and refine TDAs that are tailored to the specific needs and

preferences of patients with CRPS 6.
1.7 The gap in the knowledge

Despite the growing use of TDAs in health conditions, there is a notable gap in the knowledge
about their application in rehabilitation interventions for CRPS. While TDAs have shown
promising results in aiding decision-making processes for various medical conditions ', no
evidence is available about their effectiveness and feasibility in the context of CRPS
rehabilitation. Given the complex and multifaceted nature of CRPS, accessible and
comprehensible scientific information plays a crucial role in empowering patients to make
informed decisions regarding their treatment options. Therefore, exploring the potential of TDAs
in CRPS rehabilitation is an important avenue for improving patient outcomes and promoting

SDM between patients and healthcare providers.
1.8 Objectives of the dissertation

The overall objective of this Ph.D. dissertation was to develop a treatment decision aid for
rehabilitation interventions for CRPS using the ODSF as a theoretical framework. This
dissertation consisted of five papers, including a systematic review and meta-analysis, an
overview of systematic reviews, a critical appraisal of guidelines, a survey of patients' and
therapists' priorities and preferences regarding rehabilitation interventions for CRPS, and a

cognitive interview for evaluating the content/face validity of the developed rehabilitation



treatment decision aid. The results of this dissertation contribute to the development of an
evidence-based decision aid that can help patients make informed choices about rehabilitation
interventions for CRPS and facilitate the process of SDM. The decision aid developed in this
study is based on the best available evidence and was aimed to be tailored to the needs and

preferences of patients and therapists.
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Abstract
Objectives:

To summarize and critically appraise the body of evidence on conservative management of complex
regional pain syndrome (CRPS), we conducted a systematic review and meta-analysis of randomized
controlled trials (RCTs).
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2  The effectiveness of rehabilitation interventions on pain and
disability for Complex Regional Pain Syndrome; A systematic

review and meta-analysis

Abstract

Objectives: To summarize and critically appraise the body of evidence on conservative
management of Complex Regional Pain Syndrome, we conducted a systematic review and meta-
analysis of randomized controlled trials (RCTSs).

Methods: We conducted a literature search from inception to November 2021 in the following
databases: Embase, Medline, CINAHL, Google Scholar, PEDRO, and Psychinfo. Two
independent reviewers conducted risk of bias and quality assessment. Qualitative synthesis and
meta-analysis were the methods for summarizing the findings of the RCTs. The GRADE
approach was used to rate the overall quality and certainty of the evidence on each treatment
outcome.

Result: Through database search, 751 records were found, and 33 RCTs were eligible for
inclusion. Studies were published between 1995 to 2021. The overall risk of bias for two studies
was low, eight studies was unclear, and 23 studies was high.

Low-quality evidence suggests that mirror therapy (as an addition to conventional stroke
rehabilitation interventions) and graded motor imagery program (compared to routine
rehabilitation interventions) may result in a large improvement in pain and disability up to 6-
month follow-up in post-stroke CRPS-1 patients. Low-quality evidence suggests that pain
exposure therapy and aerobic exercises as an additive treatment to PT interventions may result in
a large improvement in pain up to six-month follow-up. The evidence is very uncertain about the
effect of all other targeted interventions over conventional PT or sham treatments on pain and
disability.

Discussion: There is an ongoing need for high-quality studies to inform conservative

management choices in CRPS.

Keywords: Complex Regional Pain Syndrome; CRPS; Physical Therapy; Occupational

Therapy; Conservative management; Systematic review; Meta-analysis
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2.1 Introduction

In 1994, the International Association for the Study of Pain (IASP) established the diagnostic
label of complex regional pain syndrome (CRPS) for the conditions previously known as reflex
sympathetic dystrophy (RSD), Sudeck’s atrophy, causalgia, reflex neurovascular dystrophy, algo-
dystrophy, or algoneurodystrophy. *

CRPS is a painful, chronic, and disabling condition characterized by autonomic and
neuro-inflammatory signs and symptoms out of proportion in magnitude or duration to any
inciting event 2. CRPS is a multifactorial condition accompanied by any or all sensory or motor
disturbances, autonomic dysfunction, trophic changes, skin changes, restricted range of motion,

or temperature changes. 3

Most recently (September 2019), the IASP CRPS Special Interest Group proposed
pragmatic updates to the CRPS assessment instructions and adaptations in the IASP diagnostic
taxonomy. # Based on these adaptations, CRPS has been classified as “chronic primary pain”
within the International Classification of Diseases (ICD-11) and further divided into four
diagnostic subtypes; CRPS-1, CRPS-2 (accompanied by discrete damage to the peripheral
nerve), CRPS with Remission of Some Features, and CRPS Not Otherwise Specified (NOS). The
detailed description and diagnostic criteria are discussed comprehensively in the IASP and
World Health Organization (WHO) report. °

As CRPS is a complex condition encompassing variable symptoms, the management of
this condition is also complex and challenging. Conservative management is often the front-line
treatment, assuming it will be effective for some individuals and avoid the potential risks of
symptom exacerbation that sometimes accompanies more aggressive interventions like surgery.
A broad selection of conservative interventions are available for CRPS, including pain
management, pharmacotherapy, psychological therapies, rehabilitation interventions,

neurostimulation approaches, and alternative therapies. ’

Optimal rehabilitation of CRPS can involve multiple professionals and intervention
strategies intended to mitigate symptoms and facilitate full functional recovery. Different

rehabilitation management approaches are advocated across clinical studies. "8 Clinical practice
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guidelines have been developed for CRPS but are not fully evidence-based or able to provide
definitive clinical pathways. 81° The most recent systematic reviews on the management of
CRPS have been either conducted through a limited scope (for instance, reviewed only physical
therapy interventions) ! or used a very broad scope that reviewed all surgical, pharmacological,
or conservative interventions without appraising the quality of evidence or conducting meta-
analysis. 21 The body of evidence on the effectiveness of different rehabilitation interventions
on pain and disability, as the main concerns of the patients with CRPS, has not been recently

synthesized.

The purposes of this study were to i) identify and synthesize evidence from randomized
controlled trials (RCTs) on the short- and longer-term effects of different rehabilitation
interventions for managing pain and disability in patients with CRPS, and ii) statistically
compare the effectiveness of specific rehabilitation interventions against either no
intervention/placebo or standard practice through meta-analysis of standardized mean differences

where adequate data were available to do so.

2.2 Method

2.2.1 Study design:

We included randomized clinical trials in CRPS that investigated the effect of any conservative
management in which pain and/or disability were a primary or secondary outcome. This study
was registered in the PROSPERO database (CRD42021285374). This review has been reported
in accordance with the updated Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) Statement . 1

2.2.2 Eligibility criteria:

The population of interest for this study was adults 18 years or older with CRPS-1/2 or shoulder-
hand syndrome (SHS), either after trauma or after neurologic conditions such as stroke. Studies
were eligible if they were any type of RCTs of a non-invasive intervention delivered by a
rehabilitation professional (occupational therapist, physical therapist, or psychologist) for which

a recognized and accepted patient-reported outcome of either pain severity or function/disability
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was used. Studies that were published as full-text articles in a peer-reviewed journal were
included. RCTs that included pharmacological and surgical interventions were excluded. Studies
on CRPS in children, non-randomized clinical trial studies, or conference abstracts were

excluded.
2.2.3 Search strategy:

Two independent reviewers (ESh and MF) conducted a literature search from inception to
October 2021 in the following databases: Embase, Medline, CINAHL, Google Scholar,
Psychinfo, and Physiotherapy Evidence Database (PEDro). A forward and backward tracing

approach was used to identify and retrieve further eligible reviews.

The first-pass screening was conducted through title/abstract by the same two
independent authors to identify those manuscripts that were clearly not relevant to the question.
The same two authors then screened the full text of retained studies against the eligibility criteria.
Where there was any disagreement between the two authors, a consensus was achieved through
discussion with a third author (JM).

2.2.4 Data extraction:

Two independent researchers extracted and compared data using a standardized form. A
consensus was achieved through consultation with a third author (JM) in case of any
discrepancies. The following data were extracted from eligible RCTs: author, year, type of
CRPS, number of participants, mean age, intervention and comparison group, description of

intervention characteristics, results, and main conclusion.
2.2.5 Methodological Quality and Risk of Bias Assessment:

A modified version of the Cochrane risk of bias tool for methodological quality and risk of bias
assessment was used by two independent raters to score each manuscript. Any disagreement in
quality assessment was resolved through discussion between the two reviewers. If the resolution

was not achieved, the third reviewer (JM) helped.
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The modified version of the Cochrane risk of bias tool consists of nine critical domains,
including random sequence generation, allocation concealment, blinding of study participants
and personnel, blinding of outcome assessment (both self-reported and investigator-administered
outcomes), completeness of outcome data (attrition bias and method of analysis), selective
reporting, and other biases (sample size and follow-up duration). Each domain was rated as
either low, unclear, or high risk of bias, and each manuscript was then assigned an overall risk of
bias rating (low, unclear, or high) through the algorithm. The detail of how to rate each domain is

fully described in Cochrane Handbook for Systematic Reviews of Interventions.
2.2.6 Evaluation of the quality and certainty of the evidence

The overall quality and certainty of evidence on each treatment outcome was evaluated by the
two reviewers (ESh and MF) using the Grading of Recommendations Assessment, Development,
and Evaluation (GRADE) approach. ¥/

Considering the GRADE approach, RCTs start as high-quality evidence, and they will be
downgraded once or twice based on meeting the following factors:

Study limitations, inconsistency, imprecision, and indirectness.

Factors that may increase the quality of evidence include large effect, dose-response
gradient, and all plausible confounding. We did not consider publication bias in our judgement
for rating the overall quality of the evidence, as the assessment of this domain has not been

suggested when there are so few studies for any given intervention. 1819

We considered two key components to rate the overall quality and certainty of the
evidence on a particular treatment outcome: 1) size of the effect estimate; ii) certainty of the

evidence.

The overall quality of the evidence on each treatment outcome was rated as high,
moderate, low, and very low. The detailed instruction for rating the quality of evidence is
comprehensively reported in the GRADE series articles. "2 If there was any disagreement

between the two reviewers, the third author (JM) was invited for judgment.
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2.2.7 Data synthesis:

Qualitative synthesis was used to summarize and present the findings of the studies in terms of
mean age, sex, number of participants, control and intervention groups, and overall risk of bias

of the included studies.

We calculated standardized mean difference (SMD) based on Hedge’s g as a measure of
effect size for the studies provided sufficient numerical data. >?2 Where there was more than one
study for each treatment outcome, and studies had clinical homogeneity in terms of dose of the
treatment (duration and frequency), follow-up time points, and study population. We pooled the
effect sizes using STATA software (version 16). I (I-squared) value was used to report statistical
heterogeneity across RCTs, with 0% to 25% representing low heterogeneity, 26% to 50%
representing medium heterogeneity, and above 50% representing high heterogeneity. 2 In the
case of high heterogeneity, the random-effect model was the preferred method for meta-analysis.
We used Hedge's g benchmark to interpret the magnitude of the effect sizes: trivial effect
(SMD<0.2), small effect (SMD=0.2), medium effect (SMD=0.5), and large effect (SMD>0.8). %
When sufficient numerical data was presented in the studies, we conducted subgroup analysis

based on gender to compare the differences between men and women. 2°
2.3 Result

The database searches returned 978 articles, with 746 remaining after duplicate removal. Hand
searching added five more records. After title/abstract screening, 41 studies remained for full-
text review, from which seven were removed due to being poster presentations, not being
English, or full-text unavailability. This left a final pool of 33 studies for synthesis. Figure 1

shows the summary of the selection process in a PRISMA diagram.
2.3.1 Description of included review

Thirty-three randomized clinical trials evaluated the effectiveness of various rehabilitation
interventions for CRPS, including mirror therapy (MT), 260 Graded motor imagery program
(GMIP), 33 multimodal PT, 3% transcutaneous electrical nerve stimulations (TENS), ¥

acupuncture, 3842 tactile discrimination techniques, *3 ultrasound of the stellate ganglion, 4446
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manual lymph drainage (MLD), 48 laser therapy, ° virtual body-swapping, ® CO2 bath
therapy, °! Qigong exercises, °? pain exposure, >>>* aerobic exercises, *° electromagnetic field
treatment, *° fluidotherapy, ®’ prism adaptation, *® autogenic exercises, 4! and visual illusion. *°

The full detail of the interventions, dosages, and durations is provided in Appendix 1.

Publication dates ranged from 1995 3960 to 2021. 30-%8:° There was no study specific to
CRPS-2. Eight RCTs (8/34; 23%) focused specifically on post-stroke CRPS, 26:27:29.3038425557 16
RCTs 31-3743-4547.51,54.56.58.59 (16/34: 47%) recruited CRPS patients in their upper limb, and the
other reviews included CRPS patients with mixed etiologies either in upper or lower limb. The
sample size across studies was 10 to 178. The included studies used various diagnostic criteria
for the diagnosis of CRPS. Seven studies “%0s4575961 (7/33; 21%) used Budapest criteria %2, 14
studies 2627.32:343743-4547535556 (14/33; 42%) used IASP diagnostic criteria ®3, and three studies 045t
(3/33; 9%) did not report the criteria they used for diagnosis. The other nine studies 2°3536.38.40-
42465264 (9/33; 27%) used older criteria for the diagnosis of CRPS are presented in table 1.

2.3.2 Methodological Quality of the Included RCTs:

Table 2 presents the results of the Cochrane risk of bias assessment. The level of agreement
between the two raters was high (Kappa: 0.9). The overall risk of bias was high in 23 studies
(24/34; 70%), unclear in eight studies (8/34; 24%), and low in two studies (2/34; 6%). The most
significant methodological limitations in most of the studies were low sample size and short
follow-up periods. However, most of the studies were rated as having low risk of bias in random
sequence generation 28-33:3537-414549.52-59 (94/34: 70%) and allocation concealment 28-34:37,38,40.41,43-

45,48,49,53,55,58,59,65,66 (22/34; 64%) (Table 3)
2.3.3 Effectiveness of the interventions:

2.3.3.1  Mirror therapy:

Four studies 26272930 with an unclear and high risk of bias evaluated the effectiveness of mirror
therapy compared to routine rehabilitation interventions on pain and disability improvement in a
total of 155 post-stroke and mixed etiology CRPS-1 patients.
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In a study by Saha et al. *® with high RoB the authors investigated the effectiveness of
adding a 4-week mirror therapy (30 minutes a day for 5 days a week) to conventional stroke
rehabilitation interventions compared to conventional rehabilitation interventions alone in 38
post-stroke CRPS-1 patients. The authors reported significant improvement in pain and

functional activities at short-term (2-week) follow-up in the intervention group.

Cacchio et al. % in a study with unclear RoB compared a four-week mirror therapy (30
minutes for the first two weeks and one hour for the last two weeks per session) in addition to
routine stroke rehabilitation interventions compared to placebo (covered mirror) plus routine
stroke rehabilitation interventions in 48 persons with post-stroke CRPS. They found that adding
mirror therapy to routine stroke rehabilitation interventions was more effective than covered
mirror plus routine stroke rehabilitation interventions in pain and function improvement at post-
treatment and six-month follow-up.

In another three-arm RCT with unclear RoB, Cacchio et al. 2 compared four-week mirror
therapy (30 minutes daily ) to mental imagery and placebo (covered mirror) in 24 persons with
post-stroke CRPS-1. This study demonstrated that mirror therapy was more effective in pain

reduction than the other two groups post-intervention.

Vural et al. % in a study with high RoB investigated the effectiveness of adding a 30-
minute mirror therapy to a 20-session conventional stroke rehabilitation program (5d/wk, for 2 to
4h/d) compared to conventional rehabilitation interventions in 30 post-stroke CRPS-1 patients.
The authors concluded that adding mirror therapy to conventional stroke rehabilitation
interventions improved the upper limb function and pain severity more than conventional therapy

without mirror therapy after four weeks of intervention.

Evidence summary:

The pooled estimate of the SMD for pain (12=86%) and disability (1?=87%) improvement was
1.88 (95%CI: 0.73 to 3.02) and 1.30 (95%CIl: 0.11 to 2.49), respectively, for mirror therapy

intervention. (Figures 2 and 3)

Low-quality evidence (RCT evidence high; downgraded once for sample size, once for

inconsistency, and once for methodological limitations; upgraded once for large effect size)
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suggests that mirror therapy as an addition to conventional stroke rehabilitation interventions
may result in a large improvement in pain and disability up to 6-month follow-up in post-stroke
CRPS-1 patients.

2.3.3.2 Graded Motor Imagery Program (GMIP):

Four RCTs, 313234 all with high RoB, evaluated the effectiveness of a GMIP on pain

improvement in a total of 88 upper limb and mixed etiologies CRPS-1.

In a cross-over RCT by Moseley et al., 3 a six-week graded motor imagery program (two
weeks limb laterality recognition + two weeks imagined movements + two weeks mirror-box
therapy) was compared with 12-week medical management, which mainly was PT interventions
in 13 patients with chronic CRPS after non-complicated wrist fractures. After 12 weeks, the
control group was crossed over to GMIP. The results of this study found a significant pain

improvement in favour of the GMIP group at 12-week follow-up.

In another study by Moseley et al. *? the order of applying three different GMIP was
compared to each other (Recognition of hand laterality, Imagined hand movements, and Mirror
movements) in 20 patients with CRPS-1 after wrist fracture. Authors *2 found that the order of
the MIP components affected the outcomes of pain and disability at six- and 18-week follow-up.
They concluded that appropriately ordered GMIP could be more effective in pain and function
improvement than inappropriately ordered GMIP. The more effective order is hand laterality

recognition, imagined movements, and mirror movements.

In a study by Schreuders et al. ** GMIP interventions in addition to routine PT and OT
were compared to PT and OT interventions alone in 18 patients with upper limb CRPS. The
authors concluded that adding GMIP to routine OT or PT interventions does not have any

significant effect on pain and disability at six weeks post-intervention.

Moseley et al. ** compared GMIP interventions to a control group (PT and ongoing
medical care) in 51 patients with CRPS-1. The results indicated that patients in GMIP group

demonstrated superior results in pain and disability improvement than routine PT interventions
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and medical management in patients with upper limb CRPS-1 at six-month follow-up. (Figures 4
and 5)

Evidence summary:

Across GMIP studies, the pooled estimates of the SMD for pain (12=0%) and disability (1>=55%)
improvement were 1.36 (95%CI: 0.75 to 1.96) and 1.64 (95%CI: 0.53 to 2.74), respectively.

Low-quality evidence (RCT evidence high; downgraded twice for sample size, once for
inconsistency, and once for methodological limitations; upgraded once for large effect) suggests
that GMIP compared to routine rehabilitation interventions may result in a large improvement in

pain and disability up to 6-month follow-up in patients with CRPS-1.
2.3.3.3 Acupuncture:

Four studies 3404264 ]| with high RoB evaluated the effectiveness of acupuncture on pain and

disability improvement in a total of 354 CRPS-1 patients.

Li et al. 3 investigated the effectiveness of a 30-session electro-acupuncture therapy plus
massage therapy compared to routine post-stroke rehabilitation interventions in 120 post-stroke
patients with the shoulder-hand syndrome. The results of this study demonstrated that electro-
acupuncture therapy plus massage was superior to routine stroke rehabilitation interventions and
led to significant upper limb function and pain improvement in passive shoulder movement at

12-week follow-up.

In a large RCT with 178 participants with post-stroke CRPS-1 by Zheng et al., %% the
authors concluded that adding one month (45 min daily) acupuncture to routine rehabilitation
interventions could be more effective in pain and function improvement compared to

rehabilitation interventions alone at post-treatment.

Fialka et al. ®* compared the effectiveness of classical acupuncture (5 times per week for
3 weeks) to sham acupuncture in 14 patients with CRPS-1. Both groups demonstrated pain
improvement. However, the pain reduction was greater in the experimental group at three weeks

post-intervention follow-up.
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In a study by Korpan et al. *° with 14 upper limb CRPS participants, the authors
compared the effectiveness of classical Chinese acupuncture to sham acupuncture. They
followed patients for six months. At follow-up, both groups experienced pain improvement.

However, there was no significant difference between the two groups. (Figures 6 and 7)

Evidence summary:

The pooled estimate of the SMD when using acupuncture for pain (1=92%) and disability
(1?=88%) improvement was 0.52 (95%Cl: -0.44 to 1.49) and 0.64 (95%ClI: -0.05 to 1.33),

respectively.

The evidence is very uncertain about the effect of acupuncture compared to sham
treatment or routine rehabilitation interventions on pain and disability (RCT evidence high;
downgraded once for methodological limitations, once for imprecision, and once for

inconsistency).
2.3.3.4 Pain exposure:

Two studies >°* with low and high RoB evaluated the effectiveness of pain exposure treatment

in a total of 102 patients with upper and lower limb CRPS-1.

In a study by Barnhoorn et al. > with low RoB, conventional PT was compared to a five-
session pain exposure physical therapy (PEPT) in 56 people with upper limb CRPS-1. The
follow-up time points were three, six, and nine months after randomization. The authors found
no superiority of the PEPT over conventional PT in terms of pain, range of motion, function, and
skin temperature.

Hollander et al. 5% in a high RoB study compared the effectiveness of exposure in vivo (EXP)
versus pain-contingent treatment as usual (TAU) in 46 patients with upper and lower extremity
CRPS-1. The authors found that EXP was superior to TAU in reducing upper disability from pre-
treatment to post-treatment and upper and lower extremity disability up to six-month follow-up.
Also, EXP was superior to TAU in improving pain up to 6-month follow-up. (Figures 8 and 9)

Evidence summary:
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The pooled estimate of the SMD for pain (1>=59%) and disability (1>=81%) improvement was
0.81 (95%CI: 0.12 to 1.49) and 0.59 (95%CIl: -0.56 to 1.75), respectively for pain exposure

treatments.

Low-quality evidence (RCT evidence high; downgraded once for sample size, once for
methodological limitations, once for imprecision, and once for inconsistency; upgraded once for
large effect size) suggests that pain exposure treatment may result in a large improvement in pain

up to six-month follow-up.

The evidence is very uncertain about the effect of pain exposure treatment on disability
(RCT evidence high; downgraded once for sample size, once for methodological limitations,

once for imprecision, and once for inconsistency).
2.3.3.5 Ultrasound targeting the stellate ganglion:

The effectiveness of ultrasound applied to the stellate ganglion in pain and disability
improvement was investigated in three RCTs (with unclear and high RoB) #+*6 in a total of 100

participants with upper limb CRPS-1.

In a study by Askin et al. * with high RoB, the authors compared the application of two
different dosages of ultrasound on stellate ganglion (for 5 minutes/day, for 20 sessions) to
placebo ultrasound in 45 patients with upper limb CRPS-1. All three groups also received
conventional PT interventions. The results of this study indicated that stellate ganglion block via

ultrasound did not improve pain and hand function in patients with CRPS-1.

Furthermore, Aydemir et al. % in a study with unclear RoB compared the effectiveness of
applying a 20-session ultrasound directed to the stellate ganglion with a placebo and lidocaine in
25 patients with upper limb CRPS. All three groups received exercises, TENS, contrast baths,
and compression. The results of this study indicated that the block with ultrasound was not

superior to lidocaine or placebo in improving pain and function after 20 sessions of intervention.

In another RCT by Hazneci et al. “® with unclear RoB the authors found the inferiority of

using ultrasound for stellate ganglion block compared to TENS on pain improvement in 30
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military participants with CRPS. Both groups also received contrast bathing and exercise

programs. The final follow-up was three weeks following the intervention. (Figures 10 and 11)

Evidence summary:

The pooled estimate of the SMD for pain (1>=94%) and disability (1>=42%) improvement were
0.46 (95%CI: -2.41 to 1.48) and 0.13 (95%CI: -2.41 to 1.48), respectively.

The evidence is very uncertain about the effect of ultrasound of the stellate ganglion
compared to placebo or TENS on pain and disability (RCT evidence high; downgraded once for

methodological limitations, once for imprecision, and once for inconsistency).

2.3.3.6  Fluidotherapy:

Two RCTs with high RoB evaluated the effectiveness of fluidotherapy in 52 CRPS-1 patients.
Inan RCT by Ozcan et al., %, the authors evaluated the effectiveness of adding 15 sessions of
fluidotherapy (5 sessions/week) to conventional stroke rehabilitation interventions compared to
rehabilitation interventions alone in 30 post-stroke CRPS-1. The authors reported that both
groups demonstrated improvement in terms of pain intensity and function. The only difference
between the two groups was more improvement in neuropathic pain and edema in the
experimental group. The SMD for pain and disability improvement was 0.86 (95%CI: 0.15 to
1.57) and 0.12 (95%Cl: -0.56 to 0.80), respectively.

In another RCT by Sethy et al. 8 the authors investigated the effectiveness of combining
fluidotherapy (10 minutes) to stress-loading exercises (20 minutes) compared to routine OT
interventions (30 minutes, 5 days/week, for 8 weeks) in 22 post-stroke CRPS-1. They found a
significant difference between the two groups in terms of pain intensity, arm function, and pain-
related disability, favouring the experimental group at eight weeks post-intervention. The SMD
for pain and disability improvement was 1.81 (95%C1:0.84 to 2.77) and 9.53 (95%ClI: 6.60 to
12.46). Due to the significant difference in the treatment dosage between these two studies, we
decided not to pool the data.

Evidence summary:
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The evidence is very uncertain about the effect of fluidotherapy as an additive treatment to
conventional stroke rehabilitation interventions on pain and disability (RCT evidence high;
downgraded once for sample size, once for methodological limitations, once for imprecision, and

once for inconsistency).
2.3.3.7  Aerobic exercises:

In a study by Topcuoglu et al. > with high RoB the authors explored the effectiveness of adding
upper extremity aerobic exercises (5 days a week, 30 minutes a day, for 4 weeks) to conventional
PT in 40 people with post-stroke CRPS compared to conventional PT interventions alone. This
study found a significant improvement in CRPS signs and symptoms (hyperalgesia, sweating,
metacarpal joint tenderness, rest, and movement pain) in the aerobic exercise group at 4-week

post-treatment.

Evidence summary:

The SMD for pain was 0.86 (95%CI: 0.23 to 1.50). Low-quality evidence (RCT evidence high;
downgraded twice for sample size, once for methodological limitations, and once for
imprecision; upgraded once for large effect size) suggest that aerobic exercises as an additive

treatment to PT interventions may result in a large effect in pain improvement.
2.3.3.8  Manual lymphatic drainage:

Two RCTs #"#8 with high and unclear RoB compared the effectiveness of MLD to conventional
care (NSAIDs and PT) 47, and MLD to exercise therapy “® in a total of 69 patients with upper
and lower limb “8 CRPS-1.

In a study by Duman et al. #” the authors investigated the effectiveness of adding three
weeks of MLD to conventional care compared to conventional care alone in a total of 34 patients
with upper limb CRPS-1. Both groups also received additional two months of a home program.
This study found no significant difference between the two groups in terms of pain and function

improvement at a two-month follow-up.
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In another study by Uher et al. “® the authors evaluated the effectiveness of adding MLD
to the exercise program (six weeks, three times a week) in a total of 35 patients with lower limb
CRPS-1 compared to exercise alone. This study demonstrated no significant benefit for adding

MLD to routine exercise interventions six weeks after intervention.

Evidence summary:

The numerical data was only available for one study. *’ The SMD for this study was 0.33 (-0.32
to 1.00) and -0.08 (95% ClI: -0.58 to 0.74) for the effectiveness of MLD on pain and disability

improvement, respectively.

The evidence is very uncertain about the effect of MLD as an additive treatment to
routine rehabilitation interventions on pain and disability (RCT evidence high; downgraded once

for methodological limitations, once for imprecision, and once for inconsistency).
2.3.3.9 Multimodal PT:

In a three-arm RCT by Oerlemans et al. 1999 % with high RoB, the authors compared routine PT
interventions plus medical management to either OT interventions plus medical management or a
control intervention (known as social work) plus medical management in 135 patients with upper
limb CRPS-1. The results of this study demonstrated that in short terms (3-6 months follow-up),
PT and OT interventions were superior to the control group regarding pain improvement.

However, no significant difference was found in long-term follow-up (12 months).

Evidence summary:

When comparing PT and OT over social work, the SMD for pain improvement was 0.27
(95%CI:-0.13 to 0.68) and 0.08 (95%CI:-0.32 to 0.49), respectively.

The evidence is very uncertain about the effect of PT and OT interventions compared to social
work on pain at one-year follow-up (RCT evidence high; downgraded once for methodological

limitations, once for imprecision, and once for inconsistency).
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2.3.3.10 Virtual body swapping:

In a pilot RCT with high RoB by Jeon et al. *° one session of virtual body swapping with mental
rehearsal was compared to virtual body swapping alone in 10 patients with CRPS-1. The authors
found no significant difference in terms of pain intensity at post-intervention in patients with
upper limb, lower limb, or whole-body CRPS-1.

Evidence summary:

The evidence is very uncertain about the effect of virtual body swapping with metal rehearsal
compared to virtual body swapping alone on pain (RCT evidence high; downgraded once for
methodological limitations, twice for sample size once).

2.3.3.11 Tactile discrimination training:

Four various tactile discrimination trainings (TDT) were compared to each other in a study with
high RoB and 10 participants with upper limb CRPS-1. Moseley et al. ** found no significant

difference in pain assessments at two-day follow-up after TDT.

Evidence summary:

The evidence is very uncertain about the effect of TDT on pain in the short term (two-day
follow-up; RCT evidence high; downgraded once for methodological limitations, twice for

sample size once).
2.3.3.12 Pulsed electromagnetic field treatment:

Durmus et al. *® in a study with high RoB investigated the effectiveness of a 30-session (6
weeks) pulsed electromagnetic field (PEMF) treatment plus calcitonin and conventional
stretching exercises compared to placebo PEMF plus calcitonin and stretching exercises in 40
distal radius fractures with CRPS. The authors found no significant difference between active

and placebo groups on rest and activity pain and range of motion.

Evidence summary:
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The SMD for the pain was 0.15 (95%(CI: -0.45 to 0.76). The evidence is very uncertain about the
effect of PEMF compared to placebo on pain (RCT evidence high; downgraded once for

methodological limitations, twice for sample size, and once and for imprecision).
2.3.3.13 Laser therapy:

In a study by Dimitrijevic et al. ° with high RoB the effectiveness of a 20-session low-level laser
therapy (LLLT) plus kinesitherapy was compared to interferential therapy plus Kinesitherapy in
50 people with both upper and lower limb CRPS-1. The authors found no clinically significant

pain improvement in this comparison at post-treatment.

Evidence summary:

The SMD for pain at rest and pain at movement was reported separately, and it was 0.65
(95%CI:0.09 to 1.21) and 0.56 (95%CI: 0.01 to 1.12), respectively.

The evidence is very uncertain about the effect of adding laser therapy to kinesitherapy
on pain (RCT evidence high; downgraded once for methodological limitations, twice for sample

size once, and once for imprecision).
2.3.3.14 CO2 bath therapy:

The effectiveness of adding a 4-week CO2 bath therapy to exercise therapy was investigated in
an RCT by Mucha et al. 5 with high RoB. In 40 people with CRPS-1, combining CO2 bath
therapy with exercise therapy was more effective than exercise alone in rest pain, movement

pain, and night pain reduction.

Evidence summary:

The evidence is very uncertain about the effect of adding CO2 bath therapy to exercise therapy
on pain (RCT evidence high; downgraded once for methodological limitations, twice for sample

size once).
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2.3.3.15 Qigong and autogenic exercises:

The effectiveness of gigong compared to sham exercises on pain improvement was investigated
in an RCT by Wu et al. 2 with high RoB in 26 people with CRPS. Participants in the
experimental group received six sessions of 40-minute gigong exercises under the supervision of
two masters, followed by seven weeks at home daily (a 10-week protocol). The evaluation was
conducted 6-10 weeks after enrollment. The authors concluded that gigong exercises resulted in
transient pain reduction and long-term anxiety reduction. The SMD for pain improvement after
gigong exercises was 0.17 (95%Cl: -0.57 to 0.91).

In a study by Fialka et al. 4! with high RoB with 18 patients with upper limb CRPS-1, the
authors investigated the effectiveness of adding 10 sessions of 90-minutes autogenic training to
home therapy exercises compared to home therapy exercises alone. The results of this study

indicated no differences in pain improvement between the two groups.

Evidence summary:

The evidence is very uncertain about the effect of gigong and autogenic exercises compared to
sham and home therapy exercises on pain at 10-week post-treatment (RCT evidence high;
downgraded once for methodological limitations, twice for sample size, and once for

imprecision).
2.3.3.16 Transcutaneous electrical nerve stimulations (TENS):

Bilgili et al. *” in a study with high RoB investigated the effectiveness of TENS in the
management of 30 patients with upper limb CRPS-1. The experimental group received 20
minutes of TENS therapy, and the control group received sham TENS therapy. Both groups also
received conventional PT interventions for 15 sessions. The authors found significant
improvement in pain, range of motion, edema, and functions of patients who received TENS

therapy.

Evidence summary:
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The SMD for pain and disability were 0.66 (95%CI: -0.05 to 1.37) and 0.32 (95%CI: -0.41 to
1.04), respectively.

The evidence is very uncertain about the effect of TENS compared to sham TENS on
pain and disability (RCT evidence high; downgraded once for methodological limitations, twice

for sample size, once for imprecision, and once for inconsistency).
2.3.3.17 Prism adaptation:

Halicka et al. °8 in a study with low RoB investigated the effectiveness of prism adaptation for 49
unilateral upper-limb CRPS-1 compared to sham treatment on pain. The authors found no
superiority of the prism adaptation over sham treatment up to 6-month follow-up.

Evidence summary:

The SMD for pain at three- and six-month follow-up was 0.19 (95%CI: -0.35 to 0.75) and 0.17
(95%Cl: -0.37 to 0.72), respectively. The evidence is very uncertain about the effect of prism
adaptation compared to sham treatment on pain (RCT evidence high; downgraded once for
methodological limitations, twice for sample size, once for imprecision, and once for

imprecision).
2.3.3.18 Visual illusions:

In a study by Lewis et al. %° with high RoB the authors conducted an RCT to see whether altering
hand images to match the patient's desired hand appearance would improve body perception
disturbance and pain. The findings of this study on 45 patients with CRPS-1 indicated that single
and repeated exposures to a visual illusion of the hand that alters hand appearance to a patient’s

desired look could reduce pain intensity both after treatment and up to two-week follow-up.

Evidence summary:

The SMD for pain was 0.05 (95%CI: -0.56 to 0.67). The evidence is very uncertain about the
effect of visual illusion on pain up to two-week follow-up (RCT evidence high; downgraded

once for methodological limitations, twice for sample size, and once for imprecision).
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2.4 Discussion

This study updated the most recent findings on the conservative management for CRPS.
By broadening the scope of our inclusion criteria beyond just physical therapy interventions
(compared to the previous systematic reviews) we could capture more interventions, including

gigong exercises, fluidotherapy, prism adaptation, and visual illusions.

Although our inclusion criteria were broader than previous reviews focusing only on
physically-based interventions, there are very few occupation-based or psychological papers
specific to CRPS, and an ongoing gap about how commonly used interventions in the broader
field of chronic pain (like graded activity, cognitive behavioral therapy, or acceptance and

commitment therapy) might be implemented effectively for persons with CRPS.

In this study, we reviewed 33 RCTs with a total of 1370 participants (compared to 18
RCTs with 739 participants in the previous systematic review %). The quality of the evidence on
the effectiveness of mirror therapy and GMIP has been increased from very low to low due to the
larger pooled sample size and effect size compared to the previous Cochrane review.
The current evidence favours using mirror therapy, graded motor imagery program, aerobic
exercises, and pain exposure therapy for pain improvement. However, only graded motor
imagery and, to a lesser extent, mirror therapy (considering the lower limit of the CI being close
to the no difference line) are effective in mitigating disability. The quality of evidence based on
the GRADE approach is not yet compelling, and our confidence in reporting the effectiveness of
rehabilitation interventions is not high. The other rehabilitation interventions in our review
(TENS, multimodal PT, acupuncture, tactile discrimination techniques, ultrasound of the stellate
ganglion, MLD, laser therapy, virtual body swapping, gigong exercises, EMF, fluidotherapy,
prism adaptation, and visual illusions) were not superior to sham treatments or conventional

rehabilitation intervention and the evidence is very uncertain.

The diagnostic criteria for CRPS have been revised several times in the past three
decades. Between the years of 1872 and 1993 this condition was known as RSD, Sudeck's
atrophy, causalgia, reflex neurovascular dystrophy, algo-dystrophy, or algoneurodystrophy. *

Later in 1994, IASP labeled this condition as CRPS and proposed new diagnostic criteria to be
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descriptive, general, and not imply any etiopathology (including any direct role for the
sympathetic nervous system) ¢’. Considering poor specificity of those criteria and after a series
of revision and scientific meetings, Budapest criteria was introduced in 2003 and widely used
since 2010. The recent Valencia consensus-based adaptation of the Budapest CRPS diagnostic
criteria developed in 2019, extend the Budapest criteria by clarifying one of the points regarding
CRPSII; however, this would not change the classification of post-stroke shoulder hand
syndrome from CRPS Not Otherwise Specified (NOS) 42,

Given that the included studies in our review span over a period of time (between 1993 and
2021), their use of various diagnostic criteria could be a source of heterogeneity in the diagnosis
of CRPS patients. Considering poor specificity of the older diagnostic tools, there is a sufficient
likelihood that at least some of the included participants in the primary RCTs do not meet the
current CRPS diagnostic criteria and were deemed to be misdiagnosed. These patients are
referred to as CRPS Not Otherwise Specified (NOS) in the current IASP diagnostic criteria *.
Fifteen studies were conducted after 2010 of which only 46% (7/15) used Budapest criteria to
confirm the diagnosis of CRPS highlighting the ongoing need for implementation of a consistent

reporting standard to support both clinical translation and evidence synthesis .

Persistent pain in CRPS could be classified mechanistically as nociplastic pain and as
chronic primary pain, 70 considering the pathophysiology of CRPS (which is believed to result
from the autonomic nervous system, neurogenic inflammation, and central sensitization).
However, several pain mechanisms (nociceptive, central, neuropathic, psychosocial, and
movement system) could simultaneously be associated with the perceived pain in
musculoskeletal conditions such as CRPS. 72 Considering that a specific PT modality or agents
may only target a specific pain mechanism, the ineffectiveness of some singular interventions in
managing pain and disability in our review may reflect a mismatch to the multifactorial nature of
CRPS. There is a need for trials of targeted multimodal interventions which may better address
the complexity of this syndrome.

The most recent comprehensive review supports the benefits of using TENS to relieve pain in
various musculoskeletal conditions with acute and nociceptive pain. "> However, the effect of
using TENS to reduce pain and disability in chronic conditions like CRPS is controversial and
drawing a definite conclusion is not possible. "1"# The electrode placement and dosing issues

require further investigation to resolve this uncertainty.
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The most evident paucity in the evidence was the low sample size in most of the studies,
which could endanger the studies’ precision and internal validity. Considering the fact that CRPS
is not a very prevalent condition, conducting large RCTs could be a great challenge. There is a
need for multi-site rehabilitation studies to move beyond our current level of evidence for CRPS
interventions. CRPS is a complicated syndrome with signs and symptoms that vary person by
person in terms of temporal stability, severity, onset, chronicity, and duration of symptoms.
Therefore, recruiting a homogenous sample could be another significant challenge in this field.
As a common and unique aspect of pain, allodynia is associated with decreased tolerance to
treatment and poorer prognosis but is rarely accounted for in rehabilitation studies ”°. The small
samples likely preclude subgrouping or including allodynia as an exclusion criteria, but whether

allodynia itself is changed by our interventions remains unknown because it is seldom measured.

Clinical guidelines and textbooks favour multimodal and individually tailored
interventions for patients with CRPS to address the signs and symptoms of each individual. ®
However, CRPS management is difficult, regardless of the treatment approach. The results of
previous systematic reviews and meta-analyses could not draw a firm conclusion about any
specific treatment approach. On the other hand, clinical guidelines mostly reflect expert panel
opinions. ’" In clinical settings, clinicians mostly use PT modalities and conventional
rehabilitation interventions empirically to address patients’ pain, functional limitations, and

symptoms due to a lack of solid evidence. "®

CRPS persistent pain, as the leading symptom being out of proportion in magnitude or
duration to the inciting event, usually is associated with physical and functional dysfunction.
This association may contribute to developing psychological symptoms, like depressive
symptoms, fear of movement, or anxiety, potentially driving an ongoing cycle of pain, fear of
movement due to pain, functional limitations, and psychological symptoms. %2 This is where
an integrated interdisciplinary and multimodal treatment approaches including PT, OT, and
psychological intervention that is individually tailored becomes important. However, the role of

psychological factors in the development and progression of CRPS is still uncertain. 88

Movement representation techniques, including graded motor imagery and mirror

therapy, were reported to be effective in treating CRPS pain and disability. These techniques
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target both physical dysfunction and altered perception and awareness of the affected body part.
Various mechanisms have been reported for the effectiveness of MT. 84 One reason could be
activating the primary motor cortex and mirror neuron system by incorporating visual feedback
when moving the unaffected body part. & The other mechanism could be the mismatch between
the performed and observed movement to increase one’s spatial attention toward the affected
limb, leading to activating motor networks. 8 The effectiveness of mirror therapy in other neuro-
musculoskeletal conditions affecting unilateral limbs has been investigated, and a positive impact

has been reported for mirror therapy on treatment outcome. 868

Fluidotherapy as a thermal modality was also found to be effective in improving CRPS
pain. However, the clinical heterogeneity was high, and we did not include them in meta-
analysis. Using thermal modalities for musculoskeletal conditions improves tissue extensibility,
joint stiffness, pain threshold, muscle spasm, and facilitating tissue healing. ° However, the role
of tactile stimulation from immersion in the moving cellulose media may also influence the
effects seen. Given vasomotor instability, insufficiency and painful hypoesthesia in patients with
CRPS, thermal modalities may have contraindications, and clinicians should be cautious not to
overstimulate hyperalgesic or allodynic areas. # Furthermore, applying thermal modalities and
contrast baths should be done with caution not to increase the instability of the affected body
part. For example, for patients with warm, reddened affected limbs, fluidotherapy and thermal

modalities like ultrasound are contraindicated. &

Pain exposure therapy and its derivative, pain exposure physical therapy (PEPT) was one
of the conservative treatments found to be effective in the pain improvement of CRPS patients in
our meta-analysis. In PEPT, the focus of therapists is on a therapist or self-delivered tactile
stimulation and stretching, physical activities, activities of daily living, and functional disuse,
whereas pain exposure therapy targets pain or fear of movement. °°! The idea behind pain
exposure therapy is rooted in the fear-avoidance model and the association between
psychological factors and CRPS onset and progression. *® The results of our meta-analysis
indicated that pain exposure therapy had a large effect size and could effectively reduce pain.
However, the confidence interval around the SMD was wide, and the lower limit of the
confidence interval was close to the small effect size threshold. We should keep this point in

mind that although the targeted mechanism and methods of delivery of pain exposure therapy are

35



distinct from other rehabilitation interventions, some commonalities between these interventions

can overestimate or underestimate the true effect. ”’

Although only one RCT with 40 participants was available for the effectiveness of
aerobic exercises on pain in CRPS patients, this study reported a large effect size for this
treatment. % Aerobic exercises can effectively reduce pain by impacting the central sensitization
mechanisms and increasing the pain threshold. Studies have shown that alterations in functions
and connectivity between different brain regions are evident in patients with CRPS. %2 Aerobic
and physical exercises have been found to be effective in inducing brain changes in terms of
morphology and function, and consequently could be effective in reducing pain and disability. %
Furthermore, resistance training exercises may stimulate the androgen receptors and create

exercise-induced hypoalgesia thru this mechanism. %9

Based on the most recent clinical guidelines, ° education, pain relief, physical
rehabilitation and psychological interventions are the four pillars of CRPS care. Furthermore,
rehabilitation interventions are considered as the first-line treatment in the management of
CRPS. However, these recommendations are mostly based on the expert opinion and all type of
studies other than RCTs. This issue led to a large gap between the recommendations of the
systematic reviews and clinical guidelines. The findings of our review and the previous Cochrane
review * highlight this gap and acknowledge this disparity between the recommendation of

clinical guidelines and systematic reviews.

In this study we faced some limitations. One of the limitations of our review was lack of
numerical data in some of the included studies that reduced the number of studies available for
meta-analysis for each treatment outcome. The other limitation of our review is that due to low
number of studies, we entered both CRPS-1 and SHS populations together for the purpose of
meta-analysis. Although post-stroke SHS is named CRPS, no clear criteria for the diagnosis of
SHS exist %. Also, we only included conservative treatments (e.g., non-invasive) that can be
performed by physical/occupational/hand therapists and minimally invasive techniques were not
included. Moreover, we could not perform subgroup analysis based on gender as we planned,
due to lack of sufficient numerical data in the primary studies. Furthermore, we could not assess

publication bias due to low number of studies for any given intervention.
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One of the other limitations in interpreting the results of a meta-analysis is overlap effects and
commonalities within the targeted interventions in rehabilitation interventions that could lead to
underestimating/overestimating the true treatment effect in the experimental group and has
limited our confidence in making definite recommendations. As mentioned earlier in the
discussion, there is a likelihood of heterogeneity in the diagnostic criteria across the included
RCTs, however, due to the low number of studies in each treatment category, conducting
subgroup analysis was not possible to see if this issue could be a source of heterogeneity.

In order to advance the evidence regarding the effectiveness of rehabilitation
interventions in CRPS patients, more rigorous RCTs with higher sample sizes are required. Also,
no sufficient studies available on the effectiveness of some of the interventions that has been
recently investigated and found to be effective, such as fluidotherapy, aerobic exercises, and pain
exposure therapy. Furthermore, no high-quality study was available specifically on patients with

CRPS-2 and the evidence requires more studies in this population.

2.5 Conclusion

The results of this study found a large effect for the effectiveness of mirror therapy, graded
motor imagery program, pain exposure therapy, and aerobic exercises in pain and disability
improvement in CRPS-1 patients (or CRPS NOS). However, the evidence is not certain about
the effectiveness of other rehabilitation interventions on pain and disability in patients with
CRPS-1. There is an ongoing need for high-quality studies to inform conservative management
choices in CRPS.
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(Aydemir 63 limb ganglion block | sham + Hand Scale | sessions
2006) with US + exercise + of
exercise + contrast bath interventi
contrast bath on
46 Kozin 1992 | 21(1) Military | US + exercise | TENS + 30 SPE, PPE Three
(Hazneci | * recruits | + contrast bath | exercise + weeks
2005) with contrast bath post-
upper interventi
limb on
CRPS
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MLD | " (Duman | Bruehl 1999 | 21(1) | Upper 3-week MLD | Conventional | 34 VAS, third | 2 months
2009) % limb + conventional | care + 2 finger pulp- | after
care + 2 months home distal treatment
months home | program palmary
program
crease
distance
48 (Uher (Diagnostic | - Lower 6-week MLD | Exercise 35 verbal 6 weeks
2000) criteria not limb rating post-
reported) scale interventi
on
Laser | 'Budapest 56(12) | Mixed 20-session Interferential 50 VAS Post-
therap | (Dimitrije | criteria'® laser therapy + | therapy + treatment
y vic 2014) Kinesitherapy Kinesitherapy
virtual | % (Jeon ‘Budapest 39(11) | Mixed Virtual body mental 10 11-point Post-
body 2014) criteria’ © swapping + rehearsal Likert scale | treatment
swapp mental for pain
ing rehearsal
Cc0o2 1 (Mucha | acute 51(20- | Upper CO2 bath Exercise 40 VAS 8 weeks
baths | 2005) algodystroph | 74) limb therapy + post
y of the hand exercise (4 treatment
(d.iagpostic weeks)
criteria not
reported)
Qigon | %2 (Wu CRPS | 18-65 | CRPS-1 | 10-week Sham gigong | 26 VAS 10-week
g 1999) (diagnostic gigong exercises + posttreat
exercis criteria not exercises+ 3 | home ment
es reported) weeks home exercises
exercises
Pain 54 ‘Budapest 44(17) | Upper 5 sessions of Conventional | 56 VAS, 3,6and
exposu | (Barnhoor | criteria’ ® limb PEPT PT (Dutch DASH 9 months
re n 2015) multidisciplina after
ry randomiz
ation
Guideline)
%3 (den Merskey 45(11) | ULand | exposure in pain- 46s | NPS, 6 and 12
Hollander | 1994° LL vivo (EXP) contingent WAQ, months
2016) treatment as RASQ
usual (TAU)

48




aerobi | *® Bruehl 1999 | 66(9) | Post- 4-week Conventional | 40 VAS, FIM | Four
c (Topcuogl | % stroke Aerobic PT weeks
exercis | U, 2015) exercises post-
e interventi
+PT on
EMF 56 Merskey 39(12) | Wrist 6-week pulsed | Placebo EMF | 40 VAS 6 weeks
(Durmus | 1994% fracture | EMF + + exercise post-
2004) exercise treatment
Fluido | ° (Sezgin | 'Budapest 63(12); | Poststrok | 15 sessions Conventional | 30 VAS, FIM | Three
therap | Ozcan criteria’ % (28- e fluidotherapy | stroke weeks
y 2019) 84) + conventional | rehabilitation post-
stroke interventi
rehabilitation on
61 (Sethy ‘Budapest 35-65 | Poststrok | Stress loading | Occupational 22 VAS, 8 weeks
2017) criteria’ © e (20 minutes)+ | therapy DASH post-
Fluidotherapy treatment
(20 minutes)
Prism | %8 'Budapest 46(40- | UL 2 weeks of Sham 49 NPRS 4 weeks
Adapt | (Halicka | criteria ® 52) twice-daily post-
ation 2021) home-based treatment
prism ,3and 6
adaptation months
Visual | %° (Lewis | 'Budapest 52(13) | UL 5 sessions Unaltered 45 NRS 2 weeks
illusio | 2021) criteria’ © Showing an image of the post-
ns altered digital | hand interventi
image of the on
affected hand
for 1 minute
Autog | “* (Fialka | Kozin1992 | 64(3) | CRPS-1 | 10 sessions of | Only home 18 VAS 10 weeks
enic 1996) % Autogenic therapy post-
trainin training + exercises treatment
gs home therapy
exercises
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Table 2-2 Risk of bias of the included RCTs based on modified Cochrane Risk of bias

assessment tool.

Study 5 o)
) c - un
© (3] o D
< = @ £ 3
GCJ o) c O 5
> e S o
3 6 5 S 2 8
5 S | g g g £ S
[39] > (C o
S o) S}
=4 o < e P S @ >
@ 5 ° — ° g @ @ 5 s 2
5 = £ S g E = 2 @ 15| =
S o S S =R £ 3] =3 3= o
= = =g £ g 3 < g S 5| £
o < m S mn & £ ) N L B o
(Moseley + + - + +/+ - - ? High
2004)
(Moseley + + + ? +/- - - + High
2005)
(Moseley + + - + +/+ + - + High
2006)
(Schreuders + + - + -/- - - 2 High
2014)
(Cacchio ? ? ? + 21+ + - + Unclear
2009) a
(Cacchio 2 ? 2 + +/+ - - - Unclear
2009) b
(Vural 2016) + + - + +/+ + - - High
(Oerlemans + ? - ? 2+ - - + High
1999)
(Bilgili 2016) | + + + ? +/+ + - - High
(Li 2012) + + - ? +/+ + ? + Unclear
(Fialka 1996) | + - - + -/- ? - + High
(Korpan 1999) | + + - - +/+ + - + High
(Fialka 1996) | + + - + +/+ + - - High
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(Moseley ++ High
2009)

(Askin 2014) +/- High
(Aydemir ?/? Unclear
2006)

(Hazneci ?/? Unclear
2005)

(Duman 2009) +/+ Unclear
(Uher 2000) +/- High
(Dimitrijevic ?/- High
2014)

(Jeon 2014) +/+ High
(Mucha 2005) +/+ High
(Wu 1999) +/+ Unclear
(Barnhoorn +/+ Low
2015)

(Topcuoglu +/+ High
2015)

(Durmus +/+ High
2004)

(den Hollander +/+ High
2016)

(Sezgin 2019) +/+ High
(Halicka 2021) +/+ Low
(Lewis 2021) +/+ High
(Saha 2021) +/+ High
(Zheng 2018) +/+ High
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(Sethy 2017)

+

+

+/+

High

-: High risk of bias; +: Low risk of bias; ?: Unclear risk of bias
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Table 2-3 A summary of the risk of bias and the level of evidence.

Treatment Study Risk of Bias | Level of Evidence
GMIP $1(Moseley 2004) High Low-quality evidence
32 (Moseley 2005) High
33 (Moseley 2006) High
3 (Schreuders TAR 2014) | High
Mirror Therapy 26 (Cacchio 2009) a Unclear Low-quality evidence
27 (Cacchio 2009) b Unclear
29 (Vural 2016) High
30 (Saha 2021) High
Multimodal PT 35.38(0erlemans 1999) High Uncertain
TENS 87 (Bilgili 2016) High Uncertain
Acupuncture 3 (Li 2012) Unclear Uncertain
40 (Korpan MI 1999) High
%4 (Fialka 1993) High
42 (Zheng 2018) High
Tactile discrimination 43 (Moseley 2009) High Uncertain
techniques
Ultrasound of the stellate 4 (Askin 2014) High Uncertain
ganglion
4 (Aydemir 2006) Unclear
46 (Hazneci 2005) Unclear
MLD 47 (Duman 2009) Unclear Uncertain
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48 (Uher 2000) High
Laser therapy 49 (Dimitrijevic 2014) High Uncertain
virtual body swapping %0 (Jeon 2014) High Uncertain
CO2 baths %1 (Mucha 2005) High Uncertain
Qigong exercises 52 (Wu 1999) Unclear Uncertain
Pain exposure % (Barnhoorn 2015) Low Uncertain
%3 (den Hollander 2016) High
Aerobic exercise % (Topcuoglu, 2015) High Uncertain
EMF % (Durmus 2004) High Uncertain
Fluidotherapy 61 (Sethy 2017) High Uncertain
57 (Sezgin Ozcan 2019) High
Prism Adaptation %8 (Halicka 2021) Low Uncertain
Visual illusions % (Lewis 2021) High Uncertain
Autogenic trainings 41 (Fialka 1996) High Uncertain
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2.8 List of figures

)
_E Records removed before
"é Records identified: screening:
= Databases (n=978) —»| Duplicate records removed
‘5 Hand search (n=5) (n=232)
=)
\ 4
Records screened Records excluded after
- —»| title/abstract screening
(n=746) (n=705)
=]
'E Reports assessed for eligibilit > Reports excluded:
§ (n='21-1) g y No full text in English (n=3)
5] Poster Presentation (n=3)
& Thesis (n=2)
v
2 Studies included in review (n=33)
3 Studies included in meta-analysis; Pain (n= 13)
= Studies included in meta-analysis; Disability (n= 11)

Figure 2-1 PRISMA Flow diagram.
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Treatment Control SMD Weight
Study N Mean SD N Mean SD with 95% CI (%)
Cacchio 26 24 86 2 24 48 241 —.— 1.82 [1.16, 2.49] 27.62
Michenthale 28 7 542 3 8 328 .68 = 374 (209, 538 18.75
Vural 29 15 5 172 15 325 143 —.— 108 [0.33, 1.82] 26.97
Saha 30 15 533 123 15 347 13 —.— 143 [0.65, 2.21] 26.66
Overall ‘ 188 [0.73, 3.02)
Heterogeneity: T° = 1.13, I’ = 85.86%, H’ = 7.07
I T
0 2 4 6
Favours Mirror Therapy
Figure 2-2 Forest plot for pain improvement after mirror therapy.
Treatment Control SMD Weight
Study N  Mean SD N  Mean SD with 95% ClI (%)
Cacchio 26 24 1.9 12 24 42 8 —.— 222 [151, 293] 3361
Vural 29 15 4475 204 15 4775 181 —.— 015 [-0.85, 0.55] 33.77
Saha 30 15 6625 1545 15 9207 17.21 —.— 154 [0.74, 2.33] 32.61
Overall ’» 130  [0.11, 2.49]

Heterogeneity: " = 0.97, I’ = 87.34%, H’ = 7.90

I
-1 0

Favours Conventional Care

T T
1 2

Favours Mirror Therapy

Figure 2-3 Forest plot for disability improvement after mirror therapy.

56



Treatment Control SMD Weight
Study N Mean SD N Mean SD with 95% CI (%)
Moseley 31 6 55 14 7 32 13 0 159 [0.41, 2.77] 26.14
Moseley 33 17 47 10 19 26 20 . 1.28 [0.57, 1.98] 73.86
Overall ‘ 1.36 [0.75, 1.96]
Heterogeneity: 1° = 0.00, I’ = 0.00%, H = 1.00
I I I
0 1 2 3
Favours Graded Motor Imagery Program
Figure 2-4 Forest plot for pain improvement after GMIP.
Treatment Control SMD Weight
Study N Mean SD N Mean SD with 95% CI (%)
Moseley 31 7 54 13 6 22 12 B 237 [1.01, 3.73] 36.84
Moseley 33 19 5 23 17 27 1.2 —.— 1.21 [0.51, 1.90] 63.16
Overall = 164 [053, 2.74]
Heterogeneity: T’ = 0.37, I’ = 55.00%, H’ = 2.22
I I T 1
0 1 2 3 4
Favours Graded Motor Imagery Program
Figure 2-5 Forest plot for disability improvement after GMIP.
Treatment Control SMD Weight
Study N Mean SD N Mean SD with 95% CI (%)
Li38 60 47 11 60 33 1 —.— 132 [0.93, 1.72] 35.92
Fialka 41 7 301 84 7 343 113 . 039 [-1.39, 0.60] 27.20
Zheng 42 89 335 207 89 253 178 —.— 042 [0.13, 0.72] 36.88
Overall ’ 052 [-0.44, 149

Heterogeneity: T = 0.63, I’ = 92.21%, H’ = 12.84

Figure 2-6 Forest plot for pain improvement after acupuncture.
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Sham/Routine Care
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Treatment Control SMD Weight
Study N Mean SD N Mean SD with 95% CI (%)

Li38 60 302 134 60 342 145 ——.— 0.28 [-0.07, 0.64] 49.16
Zheng 42 89 3202 729 89 3998 872 —.— 099 [0.68, 1.30] 50.84

overall T 0.64 [-0.05, 1.33]

Heterogeneity: 1° = 0.22, I’ = 88.16%, H’ = 8.45

I I 1
0 5 1 1.5

Favours acupuncture

Figure 2-7 Forest plot for disability improvement after acupuncture.

Treatment Control SMD Weight
Study N Mean SD N Mean SD with 95% CI (%)
Barnhoorn 54 28 496 3.02 28 352 269 . 0.50 [-0.03, 1.02] 55.91
Hollander 53 17 554 1.8 18 288 247 . 120 [0.49, 1.90] 44.09

Overall ——.—- 081 [0.12, 1.49]

Heterogeneity: T° = 0.14, I* = 58.98%, H’ = 2.44

I I T 1
0 5 1 1.5 2

Favours Pain Exposure Therapy

Figure 2-8 Forest plot for pain improvement after pain exposure therapy.
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Treatment Control SMD Weight
Study N  Mean SD N Mean SD with 95% ClI (%)
Barnhoorn 54 28 2857 1988 28 27.52 22 —h— 0.05 [-0.47, 0.57] 54.23
Hollander 53 1 3.08 123 13 1.87 .62 - 1.23 [0.38, 2.08] 45.77

Overall —-’—‘ 0.59 [-0.56, 1.75]

Heterogeneity: T° = 0.57, I’ = 81.62%, H’ = 5.44

r T T
-1 0 1 2

Routine Care  Favours Pain Exposure Therapy

Figure 2-9 Forest plot for disability improvement after pain exposure therapy.

SMD Weight
Study with 95% CI (%)

Askin 44 ; 0.5 watts + 0.00 [-0.73, 0.73] 33.84

Askin 44 | 3 watts —.— 0.94 [0.16, 1.71] 33.66
Hazneci 46 ; 3 watts _.— -2.40 [-3.40, -1.40] 32.50

overall e 046 (241, 1.48)

Heterogeneity: T° = 2.78, I” = 93.99%, H’ = 16.64

I I I 1
4 2 0 1 2

Favours Sham Ultra Sound Favours Ultra Sound

Figure 2-10 Forest plot for pain improvement after stellate ganglion block using

ultrasound.
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SMD Weight
Study

with 95% CI (%)
Askin 44: 0.5 watts B 036 [1.10, 0.38] 26.94
Askin 44: 3 watts L 000 [0.73, 0.73] 27.24
Hazneci 46 ; 3 watts . 0.50 [0.05, 0.95] 45.82

Overall ’—- 013 [-0.34, 0.61]

Heterogeneity: 1° = 0.07, I’ = 41.84%, H' = 1.72

T T ! 1
-1 -5 0 5 1

Favours Sham Ultra Sound Favours Ultra Sound

Figure 2-11 Forest plot for disability improvement after stellate ganglion block using
ultrasound.
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Chapter 3

Rehabilitation interventions for Complex Regional Pain Syndrome;

an overview of systematic reviews
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3  Rehabilitation interventions for Complex Regional Pain

Syndrome; an overview of systematic reviews

Abstract

Background: Complex Regional Pain Syndrome (CRPS) is a painful and disabling condition
characterized by signs and symptoms that are out of proportion to the inciting event. A rising
number of systematic reviews have been conducted on various conservative managements of
CRPS targeting different rehabilitation interventions and objectives.

Objectives: To summarize and critically appraise the body of evidence on conservative

management of the CRPS, and to provide an overall picture of the current state of the literature.

Design: Overview of systematic reviews on conservative treatments for CRPS.

Methods: We conducted a literature search from inception to January 2023 in the following
databases: Embase, Medline, CINAHL, Google Scholar, Cochrane library, and Physiotherapy
Evidence Database (PEDro). Two independent reviewers conducted study screening, data
extraction, and methodological quality assessment (using AMSTAR-2). Qualitative synthesis
was the preferred method in reporting the findings of our review. We calculated corrected
covered area (CCA) index to account for the proportion of overlapping primary studies that were

included in multiple reviews.

Result: We identified 214 articles and a total of nine systematic reviews of randomized
controlled trials were eligible for inclusion. Pain and disability were the most common outcomes
evaluated in the reviews. There were six (6/9;66%) high quality, two (2/9;22%) moderate-
quality, and one critically low-quality systematic review (1/9;11%); with the quality of the
included trials ranging from very low to high. There was a large overlap across primary studies
that were included in the systematic reviews (CCA=23%). The findings of high-quality reviews
support the effectiveness of mirror therapy and graded motor imagery programs on pain and
disability improvement in CRPS patients. Large effect size was reported for the effectiveness of
mirror therapy on pain and disability (SMD:1.88 (95%Cl: 0.73 to 3.02) and 1.30 (95%CI: 0.11 to
2.49), respectively) and the effectiveness of GMIP on pain and disability improvement (SMD:
1.36 (95%CI: 0.75 to 1.96) and 1.64 (95%CI: 0.53 to 2.74), respectively).

62



Conclusion: The evidence is in favour of adopting movement representation techniques such as
mirror therapy and graded motor imagery programs for the treatment of pain and disability in
patients with CRPS. However, this is based on a small body of primary evidence and more
research is required to generate conclusions. Overall, the evidence is not comprehensive or of
sufficient quality to make definitive recommendations about the effectiveness of other

rehabilitation interventions on improving pain and disability.

PROSPERO: registration No.: CRD42021230701
3.1 Introduction

Complex regional pain syndrome (CRPS) is a painful and disabling condition with associated
autonomic and neuro-inflammatory signs and symptoms. It can be provoked by even minor
injuries; however, its symptoms, functional limitations, and complications may persist long after
the recovery of the primary impairment 2. CRPS has been classified under chronic primary

pain in diagnostic parenting for the International Classification of Diseases (ICD-11) 3.

As CRPS is a multifactorial condition, people with CRPS may experience a wide range
of complications in the affected body part, such as sensory or motor disturbances, autonomic
dysfunction, and limitation in function and difficulty performing activities of daily living 4. As a
result, multimodal and interdisciplinary approaches, including pharmacotherapy, conservative
management, psychological interventions, surgery, and alternative therapies are required to fully

manage the variable presentation of this condition >,

A number of systematic reviews (SRs) have been conducted on conservative
management of CRPS targeting different rehabilitation interventions and objectives °. However,
the overview of systematic reviews on the effectiveness of different methods of rehabilitation
interventions on pain and disability, which are the main concerns of the patients with CRPS has

not been updated in the past decade.

Although high-quality SRs could be considered one of the reliable sources of high-quality
evidence for clinical decision making, the findings and recommendations from several SRs with

various quality may be overwhelming to facilitate clinical decision making ®.
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An overview of SRs is considered a method of compiling evidence from multiple SRs to provide

a broader synthesis of the current state of the literature to enlighten the evidence gap °.

In the present study, we provided a summary of the evidence on the effectiveness of
rehabilitation interventions on pain and disability outcomes in CRPS patients by appraising the
methodological quality of the SRs of randomized clinical trials (RCTs) and reporting the quality
of the evidence for each treatment.

3.2 Method

3.2.1 Study design:

In this overview of SRs, we included SRs and meta-analyses (MA) of RCTs investigating the

effect on pain and disability of any conservative management of CRPS. We have registered this
overview on the PROSPERO database (CRD42021230701). We used the updated guidelines of
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) ° to conduct

this overview.
3.2.2 Eligibility criteria:

The eligible studies were reviews of RCTs on adults with CRPS-1 or 2, older than 18 years old,
either after trauma or after neurologic conditions. The primary or secondary outcomes were pain
and/or disability evaluated by self-reported outcome measures. Reviews related to CRPS in
children, non-RCTs studies, or other types of review such as scoping or integrative reviews were

excluded.
3.2.3 Search strategy:

Two independent reviewers (ES and MF) searched six electronic databases (Embase, Medline,
CINAHL, Google Scholar, Cochrane library, and Physiotherapy Evidence Database (PEDro))
since inception to January 2023. In order to check for ongoing SRs or overview of SRs on this
topic, the PROSPERO database was checked. The reference lists of eligible reviews were also
checked to identify further candidate reviews that might have been missed in the database search.

The search keywords, Boolean operators, and search strategy are presented in Appendix 1.
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The first author (ES) and one independent reviewer (MF) conducted title/abstract
checking to identify potential eligible SRs. If there was any uncertainty about the inclusion of a
paper through abstract checking, the full text of that paper was checked to confirm its eligibility.

In the last step, the same two reviewers (ES and MF) screened the full text of the identified
reviews to confirm if they met the eligibility criteria. Where there was any disagreement between

the two authors, consensus was achieved through discussion with a third author (JCM).
3.2.4 Data extraction:

The study team developed a standardized data extraction sheet to compile data from eligible SRs,
including author name, year, databases searched for each review, type of CRPS, number of
included studies, risk of bias tools used for the primary studies, assessment tools for reporting the

quality of evidence, results, and main conclusion.

The first author (ES) extracted the data from studies, and all of the data was double
checked by the second reviewer (MF). In case of any discrepancies, consensus was achieved
through consultation with the third reviewer (JCM).

3.2.5 Methodological Quality Assessment:

Two independent reviewers (ES and MF) applied AMSTAR-2 for the purpose of assessing
methodological quality and risk of bias of each included systematic review. Any disagreement in
quality assessment was resolved through discussion between the two reviewers: in cases where

resolution was not achieved, the third reviewer would help.

AMSTAR-2 is a 16-item checklist used to critically appraise systematic reviews based on
several aspects of methodological excellence 1. Each item is scored as “Yes”, “No”, “Partial
yes”, or “Not applicable”. The AMSTAR-2 does not generate an overall score. As noted in the
AMSTAR-2 manual, “A high score may disguise critical weaknesses in specific domains, such
as an inadequate literature search or a failure to assess risk of bias (ROB) with individual
studies that were included in a systematic review ...” . However, accounting for
methodological flaws in critical domains is essential to make a final rating about the overall

confidence in the results of a review.
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In this review, we considered these domains as critical: a) Comprehensive literature search
strategy (item 4), b) justification for the excluded studies (item 7), c) adequate description of the
included studies (item 8), d) satisfactory technique for risk of bias assessment in studies (item 9),
and e) considering risk of bias and quality assessment in the discussion and interpreting the

results (item 13).

The following rating scheme was applied to rate the overall confidence in the results of a
review: High= < 1 non-critical weakness; Moderate= >1 non-critical weakness; Low= One
critical flaw with or without non-critical weaknesses; Critically low= >1 critical flaw with or

without non-critical weaknesses 1.
3.2.6 Data synthesis:

Narrative synthesis was used to report the findings and characteristics of the SRs (rehabilitation
treatments for CRPS, population, number of participants, and overall risk of bias of the included

studies) to summarize the body of literature.

The details of risk of bias and quality assessment were summarized by tabulations. The
findings of the reviews were grouped and reported based on the quality of SRs to yield final

conclusions.

We decided not to re-score the methodological quality of the primary studies in the
systematic reviews, instead relying on the scoring of the review authors. In case there was any
discrepancy between the reviews in assessing the risk of bias of one RCT, we relied on the

reports of the higher quality review.

In order to account for the proportion of overlapping primary studies that were included
in multiple reviews, we calculated corrected covered area (CCA) index: CCA=(N-r)/(r*c-r); N=
number of primary studies in each review (including double counting); r= number of index
publications (first-time primary studies) c=number of systematic reviews. The CCA index ranges
from 0 to 100% with higher scores indicating greater overlap 2. A CCA value less than 5

indicates a slight overlap, but values more than or equal to 15 indicate a very high overlap 3.
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3.3 Result

Through database searching we identified 214 articles and after deduplication 205 studies were
left for title/abstract checking. Handsearching also added two more records. A total of 21 studies
remained for full-text review from which 12 studies were removed as they were clinical
guidelines, expert-opinion, non-structed reviews, or overview of systematic reviews. Nine
studies were included in the final overview 42°, Figure 1 shows the summary of the selection

process.
3.3.1 Description of included review

Nine reviews of RCTs evaluated the effectiveness of various rehabilitation interventions for
CRPS. The oldest review was published in 2002 *° and the newest was published in 2022 2.
There was no review specific to CRPS-2. A total of 82 RCTs were included in the systematic
reviews. There were some overlaps across reviews and some RCTs were reported in multiple
reviews. The overall CCA index was 23% indicating high overlap across systematic reviews
(Appendix 2).

Pain and disability were the most evaluated primary outcomes in the reviews 1417192122
However, three reviews did not focus specifically on any primary outcome 82023 Only three
reviews 141622 considered adverse events associated with conservative treatments for CRPS in

their reports.

The risk of bias of the primary RCTs in the reviews were evaluated in eight studies *
19.21.22 ysing various risk of bias tools, including Cochrane and modified Cochrane ROB
assessment tool 14182122 PEDro scale %17, and 15-item check list (by de Vet et al., 1997 24) 1519,
The quality of evidence for each rehabilitation intervention was also evaluated in four reviews
using GRADE principles 142122 and van Tulder levels of evidence classification *>!° in which the
quality of evidence is rated as strong, moderate, limited and no evidence. Table 1 and 2 presents

the summary of the included reviews (Appendix 3).
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3.3.2 Methodological Quality of the Included Reviews:

Table 3 presents the results of AMSTAR-2 methodological quality assessment. The level of
agreement between the two raters was high (Kappa: 0.9).

The most common methodological flaw across systematic reviews were failing to register the
review protocol prior to conducting the review and not reporting the source of funding for the
included reviews. All studies met the criterion of aligning the research question with PICO.
There were six (6/9; 66%) high quality systematic reviews 14172122 The methodological
qualities of two reviews (2/9; 22%) were rated as moderate %° and one review (1/9;11%) as

critically low 2.
3.3.3 Findings from high-quality systematic reviews:

In a high-quality systematic review on the treatment of CRPS in adults, Cossins et al.'® in 2013
reviewed seven RCTs 253! investigating the effectiveness of electromagnetic field therapy 2°,
GMI 5% ' MT 2728 occlusal splints %, and manual lymphatic drainage 3! in early and long-
standing CRPS-1 patients. The authors found strong evidence for the effectiveness of
physiotherapy/rehabilitation interventions taken together on pain improvement. When
considering each treatment separately, the quality of evidence on the effectiveness of GMI on
pain improvement in CRPS-1 patients after wrist fracture is strong. However, moderate quality
evidence was found for the effectiveness of mirror therapy on pain improvement in early and
long-standing post-stroke CRPS-1 patients. The quality of evidence for the effectiveness of

occlusal splints and MLD was not reported in this review.

In a review by Theime et al. 1 in 2010, the authors reviewed the efficacy of movement
representation techniques for the treatment of limb pain. Theime et al. *® found significant pain
reduction and disability improvement after movement representation techniques (GMI and MT)
in CRPS-1 patients after wrist fractures 2° (12- week follow-up), upper limb CRPS-1 (six-month
follow-up) 2, post-stroke CRPS (12-week and 6-month follow-up) 2?8, and CRPS-1 and 2 in
upper and lower limbs . The authors also conducted a MA. The results of MA of four RCTs
with 108 participants indicated a large effect size in favour of movement representation

techniques compared to other rehabilitation interventions (pooled SMD: -2.23 (95%CI: -3.88 to -
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0.57)). Adverse event was one of the outcomes that were considered in this systematic review.
Only two studies explicitly studied adverse events as one of their outcomes and no serious

adverse events were reported.

In a high-quality Cochrane review, Smart et al. 1 in 2016 reviewed 18 RCTs with 739
participants on the effectiveness of various physiotherapy interventions on pain and disability in
CRPS-1 and 2. The physical therapy interventions were GMI 25263234 ‘mirror therapy 2%,
routine PT and OT %, virtual body swapping %, tactile discrimination training (TDT) ¥/, stellate
ganglion block with ultrasound -, pulsed electromagnetic field (PEMF) 2°, laser therapy **,

Co2 bath therapy #?, electro-acupuncture therapy **, manual lymphatic drainage (MLD) therapy
31,44

The authors used the GRADE approach to rate the overall quality of the evidence on each
outcome. Based on the results of this study very low-quality evidence was found for the
effectiveness of GMIP on pain and disability improvement compared to routine care and
physiotherapy interventions (Pain; MD: —21.00 (95% CI -31.17 to —10.83); Disability; MD:
2.30 (95% ClI: 1.12 to 3.48)).

Very low-quality evidence was found for the effectiveness of mirror therapy compared to
placebo on pain and disability improvement (Pain; MD: 3.4 (95% CI: —4.71 to —2.09);
Disability; MD: —2.3 (95% CI: —2.88 to —1.72)). However, very low- to low-quality evidence
was found for non-superiority of the TDT, stellate ganglion block via ultrasound, PEMFT, laser
therapy, and MLD compared to routine PT interventions or placebo in short-term in patients with
CRPS-1.

Two out of 18 studies in this systematic review reported adverse events associated with the
treatments. One of trials reported a painful sensation caused by the pressure stimulation
associated with TDT as an adverse event, and one trial reported no serious adverse event for

laser and interferential therapies.

In another high-quality review by Méndez-Rebolledo et al. *’ in 2017, the authors
investigated the effect of GMI and mirror therapy on CRPS-1 and found six RCTs 25283245 The
results of this systematic review indicated that although the evidence on the effectiveness of MT

and GMI is not sufficient and strong, they can improve pain in patients with CRPS-1.
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In a high-quality SR and MA in 2022, Shafiee et al.?! reviewed 33 RCTs evaluating the
effectiveness of rehabilitation interventions in patients with CRPS, including mirror therapy
(MT) 2728334546 graded motor imagery (GMI) 2263234 ‘multimodal PT 354, transcutaneous
electrical nerve stimulations (TENS) “8, acupuncture #34%-52, tactile discrimination techniques ¥/,
ultrasound of the stellate ganglion %-%°, manual lymph drainage (MLD) 314, laser therapy #,
virtual body swapping ¢, Co2 bath therapy #?, Qigong exercises %3, pain exposure >**° aerobic
exercises %, electromagnetic field treatment 2°, fluid therapy %8, prism adaptation >, autogenic

exercises®! and visual illusion °,

Based on the results of this study, low-quality evidence indicated that adding mirror
therapy and graded motor imagery program to conventional stroke rehabilitation interventions or
compared to routine rehabilitation interventions may result in a large improvement in pain and
disability up to 6-month follow-up in post-stroke CRPS-1 patients. The pooled estimate of the
SMD of mirror therapy for pain and disability was 1.88 (95%CI: 0.73 to 3.02) and 1.30 (95%ClI:
0.11 to 2.49), respectively. The pooled SMD of GMIP for pain and disability improvement was
1.36 (95%CI: 0.75 to 1.96) and 1.64 (95%CIl: 0.53 to 2.74), respectively.

Furthermore, low-quality evidence suggested that adding pain exposure therapy (pooled SMD:
0.81 (95%Cl: 0.12 to 1.49)) and aerobic exercises (pooled SMD: 0.86 (95%CI: 0.23 to 1.50)) to
PT interventions may result in a large improvement in pain up to six-month follow-up.
However, uncertain evidence was found for the effectiveness of all other targeted interventions

over conventional PT or sham treatments on pain and disability.

In 2022, Smart et al. 22, published an update on the Cochrane review published in 2016 4
and added 16 more trials (600 participants) to the previous version. The updated version had a
total of 34 RCTs with 1339 participants. A wide range of physiotherapy interventions were
delivered in the primary RCTs, including “electro-physical modalities 2%-38-414861-65 (y|trasound,
TENS, laser, interferential therapy, pulsed electromagnetic field therapy, whirlpool baths,
neuromuscular electrical stimulation, fluidotherapy, contrast baths), cortically-directed sensory-
motor rehabilitation strategies 25-28:32:36:3745.59.66-70 (GM I, mirror therapy, virtual body swapping,
tactile sensory discrimination training, prism adaptation treatment), exercise 3435 (active,

active-assisted, passive, stretching, strengthening, mobilizing, functional; supervised and
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unsupervised), cognitive-behavioral interventions **"! ('exposure-based' strategies), MLD s and

pain management advice 31447

Although the updated version included 16 more studies, the overall conclusion was the
same as the original review. The authors found very uncertain evidence with very low-quality on
the effectiveness of physiotherapy interventions on pain and disability in CRPS patients. The
authors also explored adverse events in the primary RCTs and found no unwanted side effects in
the clinical trials.

3.3.4 Findings from moderate-quality systematic reviews:

In a moderate-quality systematic review, in 2002, Forouzanfar et al. 1° found positive but not
significant effect for a 15-session (five times a week for three weeks) acupuncture compared to
placebo on pain improvement in patients with CRPS-1/RSD by reviewing three small RCTs #°-°1,
Three other RCTs were on the effectiveness of MLD #* (compared to exercise therapy), PT
interventions % (compared to OT and social work), and gigong exercises * (compared to sham
exercises). The authors concluded that the evidence to support the effectiveness of these

interventions is limited and they could not make a definite conclusion.

Duong et al. * conducted an updated systematic review on the treatment of CRPS
published between 2009-2017 in 2018. The authors identified six RCTs that advocated physical
therapy interventions for CRPS. The PT interventions were pain exposure PT * (compared to
routine PT), upper extremity aerobic exercises (compared to routine PT) °¢, TENS (compared to
sham TENS) “¢, MT (compared to covered mirror) 24°  and virtual body swapping (compared

to mental rehearsal) % .

The authors of this review did not use any tool to rate the overall quality of the evidence.
They concluded that PT interventions could be considered as a common approach for the
treatment of CRPS, however, the evidence on the long-term effect and optimal dosage is vague
and requires further studies. Furthermore, they concluded that MT, TENS, and aerobic exercises
were found to be effective in pain and disability improvement, but not pain exposure PT and

virtual body swapping.
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3.3.5 Findings from low-quality systematic reviews:

In a study by Tran 2% et al. in 2010, three RCTs were identified investigating the effectiveness of
rehabilitation interventions in people with CRPS, including PT (compared to OT and social
work) ** and GMI 2>%, The authors reported that the evidence on the effectiveness of PT and OT
interventions is unclear, and the results are contradictory. They also concluded that motor

imagery programs produce promising results.
3.4 Discussion

In this study we conducted an overview of systematic reviews of RCTs to provide a summary
and quality of evidence on the effectiveness of various rehabilitation interventions in patients
with CRPS. In this study we reviewed nine SRs and MA conducted between 2002 and 2022,
comprised of 35 RCTs with high overlap in the primary studies. Most of the included systematic
reviews (6/9;66%) were of high quality.

Based on the findings of our overview, most of the reviews are in favor of adopting movement
representation techniques (mirror therapy and graded motor imagery techniques). However, the
number of primary RCTs in this field is not compelling (<6 for each intervention), and
recommendations are based on these studies. It is important to emphasize that our overview does
not indicate that movement representation techniques are effective, but implies that high-quality
evidence is not sufficient to make a firm conclusion. Nevertheless, low-quality evidence is not an
indicator of no effect, instead it means that more research is needed to reach a definite

conclusion.

Given the fact that CRPS development could be due to the multiple mechanisms leading
to alterations in both peripheral and central nervous system, not only is there variation across
different types of treatments, but they are intended to address different mechanisms 7274,
Furthermore, given the paucity of robust evidence, choosing treatments relative to the proposed
mechanism may be relevant °. In the same way that there is probably not a single mechanism
that accounts for this syndrome, neither a single-treatment nor an all-treatment approach should
be suggested for the optimal management of CRPS 2. The ideal treatment method is the one

takes holistic approach and does not prioritize any aspect of the individual, including body
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structure, impairment, and body function over the contributions of other factors, such as
personal/environmental factors and participation " (according to the International Classification
of Functioning, Disability, and Health; ICF).

The most obvious limitation in the evidence raised by systematic reviews was the small
sample size in most of the primary RCTs 24?2, This may compromise the precision and internal
validity of the studies and subsequently the quality of evidence. Given that CRPS is not a
common condition, running large RCTs might be difficult. Multi-site rehabilitation studies could

be considered a solution to address this issue and advance beyond our present level of evidence
7

One important consideration in presenting the results of an overview of systematic
reviews is to assess and document the degree of overlap in primary studies, because ignoring this
issue leads to improper assumptions about the effectiveness of a given intervention 278, In this
overview we considered all rehabilitation interventions as a single concept (conservative
treatment), and calculated the value of CCA across all systematic reviews and rehabilitation
interventions. However, rehabilitation treatments cover a wide range of interventions targeting
multiple mechanisms in CRPS 2.

A high level of overlap indicates that different systematic reviews are not drawing upon different
pools of evidence and therefore not necessarily contributing new information to our knowledge.
Differences in publication dates, inclusion/exclusion criteria or the focus of the research question
should reduce overlap. Conversely, when the research question is similar across systematic
reviews one would anticipate overlap would be present since standardized methods of systematic
review should lead to a similar pool of primary studies being synthesized. However, we found

that systematic reviews did not always reach the same conclusion.

Considering presenting the findings of our overview based on the quality of the
systematic reviews, there was not considerable difference between the reports of high-quality
versus moderate/low-quality systematic reviews. However, there was an inconsistency across
systematic reviews in the literature in terms of reporting the quality of evidence or
recommendations and interpreting the results of the primary studies. The quality ratings and

recommendations varied depending on the scales used for quality assessment.
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For instance, in a high quality SR by Cossins et al. in 2013 *°, the authors used 15-item check list
for ROB assessment, and van Tulder classification to rate the overall quality of evidence; in
another high quality SR by Shafiee et al. in 2022 2, the authors used modified version of the
Cochrane ROB assessment tool and GRADE. While the 2022 study found low-quality evidence
for the same intervention on the same outcome with two additional primary RCTs, the 2013
study found strong evidence for the effectiveness of GMIP on pain relief. Considering that the
2022 study, compared to 2013 study, conducted MA, included two more RCTs for, and found
large effect size, was expected to have superior quality evidence, but it did not. As it is evident in
this comparison, using different critical appraisal tools led to different conclusions, assuming that

other characteristics of the reviews are of equal quality.

More favorable results are observed in narrative reviews in which authors reported the
findings of the primary RCTs without reporting and calculating the effect size 798, However,
the reviews that were accompanied by MA reported contradictory results compared to the
narrative synthesis 1. For instance, in a SR and MA by Shafiee et al. in 2022 2, the results of
MA indicated that TENS is not superior to sham TENS treatment and evidence is very uncertain
(overall effect size for pain and disability was 0.66 (95% CI: —0.05 to 1.37) and 0.32 (95% CI:
—0.41 to 1.04), respectively), however, in a narrative review by Duong et al. 18 TENS was

recommended and reported to be effective in pain and function improvement.

One of the probable explanations might be the methodological discrepancies between
these two designs. The number of studies is often less in MA due to the inadequate numerical
data in primary studies 8. Furthermore, MA considers standard errors in each study and
implements them in calculating the effect size of each treatment &2,

The other reason might be due to the way the results of the MA were interpreted. Some authors
focus on point estimates while others focus on confidence intervals which can lead to differences
in interpretation. Although a point estimate of a large effect size is reported for some of the
treatment outcomes in a MA which optimistically suggests a large benefit to patients, the
confidence intervals around the pooled estimate sometimes crossed the no difference line, which
can be interpreted as that there is potential that the treatment is not effective at all >3, More
often, failing to calculate the magnitude of the effect size in narrative synthesis may have

contributed to a lack of emphasis on the size of treatment effect when making recommendations
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8 _Even where evidence is strong, if the effect of treatment is quite small and there are potential
downsides like costs, inconvenience, discomfort with treatment or other downsides, this is

ideally considered when making a recommendation about use in routine clinical practice.

One of the other important issues that should be addressed in systematic reviews and
primary studies is reporting the adverse events associated with the treatments. The findings of
our overview found no serious adverse event for rehabilitation interventions in patients with
CRPS. In this overview we could find only three reviews 141622 that explored adverse events in
their study. However, it is not clear whether this could be due to the absence of adverse events or

adverse events not being reported by the systematic reviews or primary RCTs.

As mentioned earlier, one of the most common methodological flaws across SRs was
failing to register the review protocol prior to conducting the review and not reporting the source
of funding for the included reviews. However, we should acknowledge that registration was not
common, especially for reviews in the past. The International Prospective Register of Systematic
Reviews (PROSPERO) was launched in February 2011 to improve the transparency of SRs.
According to the records, the number of registered SRs was quite low in the first years after the
PROSPERO was launched, and it gradually climbed (from 63 SRs per month in 2012 to 800 per
month in 2017) &. For the older studies we should highlight that at that time, registration as well
as reporting guidelines were not developed as they are now. Failure to register the review
protocol may not necessarily result in bias the way it does in an RCT, and there was no evidence
in our systematic review that those who failed to register the review protocol came to different

conclusions.

Concerning the influence of funding sources on the results of primary studies or
treatment effects as well as potential sponsorship bias, the first meta-epidemiological study in the
field of physical therapy was published in 2020 %, and it evaluated the influence of sponsorship
bias on treatment effects. According to the findings of this study, RCTs with improper or unclear
influence of funders seemed to have a larger effect size than those with clear impact of industrial
funding, and that sponsorship bias was relatively small and probably less noticeable. Research in
the field of physical therapy is less funded than other fields. As the results of the meta-
epidemiological study showed, studies that were funded in the field of PT had a higher
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methodological quality. Possible explanations for this result could be that funding facilitates the
rigorous administration of clinical trials through including a multidisciplinary research team with

several members, larger sample sizes, and publication in high-impact journals .

There were certain limitations to this study that should be considered when interpreting
our findings. Since we included only systematic reviews of RCTs to focus on the higher quality
study designs, our findings may have been affected by publication bias or missed evidence that
would have been useful from observational studies. Next, we did not assess the methodological
quality and risk of bias of the primary RCTs included in the systematic reviews, instead relying
on the rating of the review authors. However, there is no consensus on whether to extract risk of
bias assessment directly as stated in the systematic reviews or to re-run the quality/risk of bias
assessment for the purpose of the overview 8. Furthermore, due to limited information of the
primary RCTSs in some of the systematic reviews, the overall conclusion on a few interventions
might be excessively broad for clinicians, since we were dependent on the detail provided in the

systematic review.

It is important to note that overviews provide an important mechanism for understanding
the pool of synthesized evidence on a given research question. However, when it comes to
carrying out the interventions, dosage, frequency, and details of the treatments, overviews may
be less useful 8. Finally, we pooled results addressing post-traumatic CRPS Types | and 11, and
post-stroke CRPS without considering the potential heterogeneity of the diagnostic criteria used
to set the inclusion criteria for the original RCTs.

3.5 Conclusion

Based on the findings of our overview, most systematic reviews are in favour of adopting
movement representation techniques such as mirror therapy and graded motor imagery programs.
However, this is based on a small body of primary evidence. More research is also needed to
generate conclusions regarding the effectiveness of other rehabilitation interventions on pain and

disability improvement.
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3.7 List of tables

Table 3-1 Summary of the included reviews

Author Databases AMSTAR | ROB tool Quiality of Evidence Outcome
2
Forouzanfar, 1966-2000: Moderate | 15-item check | van Tulder classification of | Pain
2002 1° list the levels of evidence (van
Cochrane, Pubmed,
Tulder et al.’s, 1997):
Embase and (de Vetetal., .
Strong, moderate, limited
MEDLINE 1997) .
and no evidence.
(van Tulder et al., 1997).
Tran, 2010 %° 1950-April2009 Critically | Not assessed Not assessed No specific
low primary
Medline, Embase
outcome
Cossins, 2013 | June 2000-Feb 2012 | High 15-item check | van Tulder classification of | Pain
15 list the levels of evidence (van
Medline (PubMed),
Tulder et al.’s, 1997)
SCOPUS, CINAHL, (de Vetetal.,
and AMED 1997)
bibliographic
databases and the
Cochrane Central
Register of
Controlled Trials
Thieme, 2016 | Inception-Aug 2014 | High PEDro scale Not assessed pain,
16 disability, and
Cochrane Central . i
quality of life

Register of
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Controlled Trials,
MEDLINE,
EMBASE,
CINAHL, AMED,
PsychINFO,
Physiotherapy
Evidence Database,
and OTseeker

Smart, 2016

Inception-Feb 2015

CENTRAL (the
Cochrane Library),
MEDLINE,
EMBASE,
CINAHL,
PsycINFO, LILACS,
PEDro, Web of
Science, DARE and
Health Technology

Assessments

High

modified
version of the
Cochrane ROB

assessment tool

GRADE

Pain and

disability

Méndez-
Rebolledo,
2017 Y7

1990-May 2016

Cochrane Bone,
Joint and Muscle
Trauma Group,
Cochrane pain,
palliative and
supportive care

group, Cochrane

High

PEDro scale

Not assessed

Pain
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Library, CINAHL,
PsycINFO, ERIC,
Biomed Central,
Lippincott, Williams
and Wilkins,
MEDLINE/PubMed,
PubMed Central,
SAGE publications,
Springer,
ScienceDirect, and

Wiley Online
Duong, 2018 * | May 2009-Aug2017 | Moderate | Cochrane ROB | Not assessed No specific
assessment tool primary
MEDLINE,
outcome
EMBASE,
Psychinfo, and
CINAHL
Smart, 2022 2 | February 2015 -July | High modified GRADE Pain,
2021 version of the disability,
Cochrane ROB adverse

CENTRAL (the
Cochrane Library),
MEDLINE, Embase,
CINAHL,
PsycINFO, LILACS,
PEDro, Web of
Science, DARE and
Health Technology

Assessments from

assessment tool

event, quality
of life
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Shafiee, 2022
21

Inception-November
2021

Embase, Medline,
CINAHL, Google
Scholar, PEDRO,
and Psychinfo

High

modified
version of the
Cochrane ROB

assessment tool

Grade

Pain,
disability, and

adverse event
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Table 3-2 Summary of the systematic reviews considering each treatment separately.

Treatment

Number
of

reviews

Conclusion

Mirror therapy

3/7 reviews reported very low- to moderate-quality evidence for the effectiveness
of mirror therapy on pain and disability improvement in post-stroke CRPS patients.

1/7 reviews judged the certainty of the evidence to be very low-quality and found
uncertain evidence regarding the effectiveness of mirror therapy at reducing pain

and disability compared to other routine physiotherapy interventions or placebo.

1/7 reviews reported good evidence for the effectiveness of mirror therapy on pain

improvement.

1/7 reviews did not report the quality of evidence, but reported that mirror therapy

is effective in pain and function improvement in post-stroke CRPS.

1/7 reviews reported no sufficient evidence for the effectiveness of MT on pain

improvement.

GMI

2/7 reviews reported very-low quality evidence for the effectiveness of GMI on

pain and disability improvement in patients with CRPS.

1/7 reviews judged the certainty of the evidence to be very low-quality and found
uncertain evidence regarding the effectiveness of GMI programs at reducing pain

and disability compared to each other and waiting list control.

1/7 reviews reported strong evidence for the effectiveness of GMI on pain

improvement.
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1/7 reviews reported good evidence for the effectiveness of GMI on pain

improvement.

1/7 reviews reported no sufficient evidence for the effectiveness of GMI on pain

improvement.

1/6 reviews found promising results for the effectiveness of GMI.

MLD

2/5 reviews reported very low-quality evidence for non-superiority of the MLD

compared to routine rehabilitation interventions on pain improvement.

1/5 reviews judged the certainty of the evidence to be very low-quality and found
uncertain evidence regarding the effectiveness of MLD combined with

conventional care at reducing disability compared to conventional care alone.

1/5 reviews reported limited evidence for the efficacy of the MLD in CRPS

patients.

1/5 reviews reported strong evidence for the effectiveness of rehabilitation

interventions together (including MLD) on pain improvement.

Multimodal PT

1/4 reviews reported very low-quality evidence for the effectiveness of multimodal

PT on impairment improvement at 12-month follow-up.

1/4 reviews judged the certainty of the evidence to be very low-quality and found
uncertain evidence regarding the effectiveness of multimodal PT at reducing pain

and disability compared to OT and social work (control).

1/4 reviews reported very low-quality evidence for non-superiority of the
multimodal PT compared to other routine rehabilitation interventions on pain and

disability improvement.

1/4 reviews found contradictory results for the effectiveness of multimodal PT

interventions.
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TENS

1/3 reported very low-quality evidence for non-superiority of the TENS compared

to sham TENS on pain and disability improvement.

1/3 reviews judged the certainty of the evidence to be very low-quality and found
uncertain evidence regarding the effectiveness of TENS at reducing pain and

disability compared to sham TENS.

1/3 reviews did not report the quality of evidence, but reported that TENS is

effective in pain and edema improvement and has minimal functional benefits.

Aerobic exercises

1/3 reviews reported very low-quality evidence for the effectiveness of aerobic

exercises on pain improvement.

1/3 reviews judged the certainty of the evidence to be very low-quality and found
uncertain evidence regarding the effectiveness of aerobic exercise combined with

physiotherapy at reducing pain and disability compared to physiotherapy alone.

1/3 reviews did not report the quality of evidence, but reported that aerobic

exercises are effective in the treatment of CRPS-1 patients.

Pain exposure
physical therapy
(PEPT)

1/3 reviews reported very low-quality evidence for the effectiveness of PEPT

compared to routine rehabilitation interventions for pain improvement.

1/3 reviews judged the certainty of the evidence to be very low-quality and found
uncertain evidence regarding the effectiveness of PEPT at reducing pain and
disability compared to conventional treatment.

1/3 reviews reported that the evidence did not support the use of PEPT.

TDT

3 reviews reported very low-quality evidence for non-superiority of the TDT to

routine rehabilitation interventions.
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Laser therapy

2/3 reviews found very low-quality evidence for non-superiority of the laser

therapy.

1/3 review found very low-quality evidence for small clinically insignificant
effectiveness of laser therapy compared to interferential current therapy on pain

improvement.

stellate ganglion
block with

ultrasound

3 reviews reported very low-quality evidence for non-superiority of the stellate
ganglion block with ultrasound compared to placebo in pain improvement.

Qigong exercises

1/2 reviews reported very low-quality evidence for non-superiority of the gigong

exercises compared to sham treatment on pain improvement.

1/2 reviews found promising results for the effectiveness of Qigong exercises on

pain improvement.

Virtual body

swapping

2 reviews judged the certainty of the evidence to be very low-quality and found
uncertain evidence regarding the effectiveness of virtual body swapping at

reducing pain.

Virtual reality

2 reviews judged the certainty of the evidence to be very low-quality and found
uncertain evidence regarding the effectiveness of virtual reality at reducing pain

and disability compared to sham virtual reality.

(Pulsed)
electromagnetic
field therapy
(PEMF)

2 reviews judged the certainty of the evidence to be very low-quality and found
uncertain evidence regarding the effectiveness of PEMFs at reducing pain and
disability compared to placebo PEMF.
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Coz baths 2 2 reviews judged the certainty of the evidence to be very low-quality and found
uncertain evidence regarding the effectiveness of Coz baths combined with

exercise at reducing pain compared to exercise alone.

Fluidotherapy 2 2 reviews judged the certainty of the evidence to be very low-quality and found
uncertain evidence regarding the effectiveness of fluidotherapy combined with
conventional rehabilitation compared to conventional rehabilitation alone at

reducing pain and disability.

Acupuncture/electro | 2 2 reviews judged the certainty of the evidence to be very low-quality and found
acupuncture uncertain evidence regarding the effectiveness of acupuncture/electro acupuncture
compared to sham treatment or routine rehabilitation interventions at reducing pain

and disability.

Whirlpool baths 1 1 review judged the certainty of the evidence to be very low-quality and found
uncertain evidence regarding the effectiveness of Whirlpool baths at reducing pain
compared to neuromuscular electrical stimulation (NMES).
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Table 3-3 AMSTAR-2 Rating

Questions

Forouzanfar 2002 1°

Tran 2010 20

Cossins 2013 15

Thieme 2016 16

Smart 2016 14

Méndez-Rebolledo

Duong 2018 18

Shafiee 2022 21

Smart 2022 22

1. Research question and inclusion

criteria aligned with PICO

2. A priori protocol used

3. Study design selection

explained

4. Comprehensive search carried

out

5. Duplicate study selection used

6. Duplicate data extraction used

7. List of excluded studies
included, with justification

8. Included studies described in

adequate detail

9. Satisfactory technique used for

assessing risk of bias

10. Sources of funding of included

studies reported in review
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11. If meta-analysis, combination N/A | N/A | N/A |+ + N/A | N/A |+ +
of data justified
12. If meta-analysis, risk of bias of | N/A | N/A | N/A |+ - N/A | N/A |+ -
included studies considered
13. Risk of bias considered in + - + + + + |- + +
interpretation and discussion
14. Satisfactory explanation given + - + + + + |- + +
for any heterogeneity
15. Publication bias in the N/A | N/A | N/A |- - N/A | N/A | - -
included studies assessed
16. Review authors reported on - + + + + + |+ + +
any of their own conflicts of
interest
Overall quality Mode | Criti | High | Hig | High | Hig | Mod | High | High

rate | cally h h | erate

Low

—=no; + = yes; ? = partial yes; N/A = not applicable; High — no or one non-critical weakness:

Moderate — more than one non-critical weakness; Low — one critical flaw with or without non-critical

weaknesses; Critically low — more than one critical flaw with or with-out non-critical weaknesses
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3.8 List of figures

Identification

Records identified from
databases (n=214)

Embase (108), Medline (24),
CINAHL (23), Google Scholar
(35), Cochrane library (12), and
PEDro (10), hand search (2)

Screening

Records screened
(n=205)

Reports assessed for eligibility
(n=21)

Included

Studies included in review
(n=9)

Figure 3-1 Prisma flow diagram
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Chapter 4

4 A Systematic Critical Appraisal of Clinical Practice Guidelines
for Non-pharmacological Conservative Management of
Complex Regional Pain Syndrome (CRPS) Using the AGREE-

II Instrument

Abstract
Background

Complex regional pain syndrome (CRPS) is a rare debilitating neurological condition.
Rehabilitation interventions have long been the frontline treatment for the management of CRPS.
Several clinical practice guidelines (CPGs) have been developed for this condition. In this study,
we focused on the recommendations of CPGs for non-pharmacological conservative

management of CRPS.
Aim

The aim of our study was to identify, summarize, and appraise CPGs for non-pharmacological
conservative management of CRPS and to describe the best recommended practice in the
management of CRPS.

Methods

We systematically searched EMBASE, MEDLINE, Google Scholar, PEDro, and Cochrane
electronic databases, from inception to January 2023 to include CPGs that focused on non-
pharmacological conservative management of CRPS. We used the Appraisal of Guidelines for
Research and Evaluation (AGREE)-I1 to evaluate the quality of the CPGs. Recommendations,
core concepts, aims, and treatment algorithms of the CPGs were presented in a narrative format,
thematic analysis, and matrixes to summarize, categorize, and compare the findings of the
guidelines.

Results
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A total of nine CPGs were included in our systematic review, of which three were updates of the
previous versions. Two CPGs were rated as high-quality, two as moderate-quality, and two as
low-quality. The most common interventions recommended by CPGs were pain management
(100% of the CPGs) followed by functional restoration (83%), stress-loading (67%),
psychotherapy (67%), edema management (67%), gentle active movements (67%), vocational
rehabilitation (67%), normal functional activities (67%), general PT interventions (67%), and
isometric-isotonic strengthening (67%).

Conclusion

The majority of CPGs for non-pharmacological management of CRPS are based on expert
opinion and clinical experience rather than peer-reviewed empirical evidence. Pain management,
functional restoration, and inter/multidisciplinary care were the most recommended
considerations in conservative management of CRPS. There is a need for high-quality primary

research to explore the effectiveness of various conservative management on CRPS outcomes.

Keywords: Complex Regional Pain Syndrome; CRPS; Guideline; Conservative treatment;
Rehabilitation; Clinical Practice Guidelines

4.1 Introduction

Complex regional pain syndrome (CRPS), which is a “chronic primary pain” condition, is a rare
debilitating neurological condition that typically develops after a trauma or nerve injury. As the
name implies, CRPS is a collection of difficult-to-manage signs and symptoms that are usually
out of proportion to the primary impairment, or trauma *. CRPS has a long history of
nomenclature changes, and the diagnostic criteria for this condition have been changed multiple
times over the years. The underlying pathophysiology of CRPS development is still largely

unknown 2.

CRPS is not a common condition and various studies have reported a very low
prevalence rate 2. Based on the Nationwide Inpatient Sample database, the largest population-
based study of CRPS in the United States in 2016 revealed that 0.07% of patients (22,533 out of
33,406,123 patients) were discharged with a diagnosis of CRPS 2. Based on the Truven
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MarketScan Commercial and Medicare Supplemental databases, another study reported a higher
prevalence of 1.2% (78,912 patients out of 6,575,999) 4.

CRPS management has always been challenging for clinicians and the evidence
supporting the efficacy of the available treatments is not compelling °. Rehabilitation
interventions have been the frontline treatment for the management of CRPS over the past two
decades.

According to the findings of the most recent systematic reviews and meta-analysis, an overall
lack of high-quality clinical trials leading the authors to conclude that evidence on the
effectiveness of rehabilitation (non-pharmacological conservative management) for CRPS is
inconclusive °. In the absence of clear empirical evidence, expert consensus tends to be favored
in the development of clinical practice guidelines (CPGs) that play an important role in guiding

clinicians with their decision-making.

Over the past two decades, several CPGs have been developed for pharmacological,
surgical, and rehabilitation management of CRPS "8 though there has yet to be a rigorous
systematic synthesis of these guidelines to identify those interventions with the strongest support.
In this study, we focused on the recommendations of CPGs for non-pharmacological

conservative (rehabilitative) management of CRPS.

The aim of our study was to identify, summarize, and appraise the CPGs for non-
pharmacological conservative management of CRPS intended to identify consistent best-
available evidence for recommended practice in the treatment of CRPS.

4.2 Methods

The Preferred Reporting Items in Systematic Review and Meta-Analysis (PRISMA) statement
was used to report this systematic review of CPGs °. This study was registered on PROSPERO
(CRD42023388177).

4.2.1 Search strategies and eligibility criteria:

We searched EMBASE, MEDLINE, Google Scholar, PEDro, and Cochrane electronic databases,

since inception to January 2023. A hand search was also conducted to identify any potential CPG
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that was not found in the scientific databases. Acknowledging historical shifts in terminology the
search keywords and Boolean operators were: “Complex regional pain syndrome OR CRPS OR
RSD OR reflex sympathetic dystrophy OR Sudeck's atrophy OR causalgia” AND “conservative
OR rehabilitation OR non-pharmacolog* OR physiotherap* OR physical therap* OR hand
therap* OR occupational therap®* OR OT OR PT OR HT” AND “Guideline OR recommendation

OR clinical practice guideline OR review OR systematic review”.

We included CPGs if they mainly focused on non-pharmacological conservative
management of CRPS, or if they provided recommendations on conservative management of
CRPS as a part of the guidelines. We included CPGs that were published in English, either in a
peer-reviewed journal or by a panel of experts from national or multinational agencies. However,
we did not set any restrictions on the date of publication or the country of origin.

Two independent reviewers (ES and MF) ran the literature search and conducted title/abstract
screening. In case of any uncertainty about the inclusion of guidelines by title or abstract, the full

text of the guidelines was reviewed to check for eligibility.
4.2.2 Data extraction and synthesis:

The following data were extracted from the included guidelines: Guideline publishers, authors
name, year of publication, country of origin, last update of the guideline, the goal of the
guideline, core concepts/themes, and the details of the therapeutic pathway or algorithm. The
first reviewer (ES) extracted the data from all guidelines, and it was double checked by the

second reviewer (MF).

Data synthesis included extracting and classifying recommendations, providing a
narrative summary, and identifying consistent recommendations across CPGs. In order to
compare, categorize, and summarize the interventions recommended by the guidelines, a matrix
of guideline recommendations was created, and guidelines were marked if they recommended
that intervention. Even though the phrasing of each guideline varied, we merged
recommendations that were conceptually comparable across guidelines. We used narrative

synthesis to describe the aim, scope, main focus, and core concepts of the guidelines.
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Furthermore, thematic analysis was used in order to identify the aim, scope, and theme of the
recommendations across CPGs in accordance with the methods of axial coding %1, For the
purpose of thematic analysis, the first author assigned a code to each recommendation when
extracting data. The general characteristics of the codes to be given were agreed upon before data
extraction began, including the main aim of the recommendation (e.g., symptom reduction) or
the category of intervention (e.g., routine care or psychotherapy). Then, the second reviewer
reread the thematic codes and refined them if required. In the final phase, a group discussion was

held, and themes were finalized through consensus among all authors.
4.2.3 Quality appraisal:

We used the Appraisal of Guidelines for Research and Evaluation (AGREE)-11 2 to
systematically evaluate the quality of the CPGs. The AGREE-II comprises 23 items in six
domains, including Scope and Purpose (3 items), Stakeholder Involvement (3 items), Rigour of
Development (8 items), Clarity of Presentation (3 items), Applicability (4 items), and Editorial
Independence (2 items). Each item of the AGREE-II is scored on a 7-point Likert-type scale (1:
strongly disagree to 7: strongly agree). Based on the AGREE-II user’s manual 3, the overall
aggregated score is calculated using the following formula: (obtained score — minimum possible
score)/(maximum possible score — minimum possible score)*100. The overall quality of the
guidelines was judged based on a standardized rubric.

A high-quality guideline is the one that has sufficiently covered at least three of the six domains,
including “rigour of development” (scored 60% or more on each domain). A moderate-quality
guideline is one with two or more domains, or three domains excluding “rigour of development”,
rated sufficiently (scored 60% or more on each domain). Guidelines with one or no domain rated

sufficiently (scored 60% or more on each domain) were considered low-quality 214,

In order to visually illustrate and compare the domain-level quality of guidelines, a polar

bar chart was created using Vizzlo website (https://vizzlo.com) (Figure 2).
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4.3 Results

4.4 Literature search:

Our search strategy yielded a total of 472 records. After deduplication and rigorous title/abstract
checking by the two reviewers, 14 records were deemed eligible for full-text review, of which
nine CPGs met the inclusion criteria 8522, The five excluded records 232" were guidelines on the

diagnosis and surgical procedures for the management of CRPS (Figure 1).
4.5 Characteristics of included guidelines:

Nine CPGs that included non-pharmacological conservative management of CRPS were
published between 1998 and 2022 81522, There was only one CPG that specifically focused on
non-pharmacological conservative management for CRPS 22, The other guidelines provided
recommendations on diagnosis, referral, rehabilitation interventions, psychotherapy, and
pharmacological/surgical management of CRPS. (Table 1)

One of the records was a concise guidance adopted from the detailed guidelines published by the
UK Royal College of Physicians 2. Two of the CPGs had published an update 228 on their
previous versions 171% however, the recommendations were the same in both the older and
updated versions. This reduces the number of analyzed CPGs to six. Three of the CPGs were
published in the United States 8>%° one in Netherlands °, one in the United Kingdom 2 and one
was a collaboration between 37 European countries 22, A single guideline used exclusively peer-
reviewed empirical evidence ¢ while the others were based mostly on expert opinions. The

summary of findings for each guideline is presented in Appendices.

A total of 47 recommendations, interventions, and techniques were identified by the
CPGs. The most common interventions recommended by CPGs were pain management (100%
of the CPGs) followed by functional restoration (83%), stress-loading (67%), psychotherapy
(67%), edema management (67%), gentle active movements (67%), vocational rehabilitation
(67%), normal functional activities (67%), general PT interventions (67%), isometric-isotonic

strengthening (67%).
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Through thematic analysis, each of these 47 recommendations were given a specific code
by the first author. A total of 12 codes (subthemes) were assigned to the recommendations in the
first round. The second reviewer reread the codes and merged a few codes, resulting in a total of
7 codes (subthemes) in the second round. Through consensus between the two reviewers and a
group discussion among authors in the third round, a total of three general themes were assigned
to the recommendations of CPGs, including symptom reduction, functional restoration, and
inter/multidisciplinary care. The details of subthemes for each recommendation and final themes

are presented in Appendices.
4.6 Quality appraisal:

The agreement between the two raters in quality appraisal was high (ICC>0.90). Appraising
CPGs using AGREE-II indicated that two CPGs were rated as high-quality %2, two as
moderate-quality 222, and two as low-quality 8. All CPGs adequately addressed two AGREE-
I1 domains (scope/purpose and presentation clarity) (scored >60%). Rigour of development was
the lowest scoring domain, with only two guidelines %2 scored 72% and 78%, while the other
guidelines scored less than 40%. The only item that none of the guidelines considered was
updating plan and procedure, while three guidelines (out of nine) were an update of an older
version. Only two CPGs scored high on search method and literature search 628, Details of the

results of the quality appraisal are presented in table 2 and Figure 2.
4.7 Summary of the CPGs findings:

CPGs elaborated different approaches to propose step by step clinical pathway for conservative
management of CRPS. However, the majority of them agreed on early referral to rehabilitation
as the anchor for optimal management. Two components were identified as the core of all the
CPGs, including symptom reduction and functional restoration. Developing a strong therapeutic
rapport with patients, keeping them motivated and engaged in therapy, and patient education

were pointed as the keys to successful treatment.

The majority of the recommendations focused on pain management, functional
restoration, multi/interdisciplinary care, and a gradual increase in the intensity of the

interventions. In case of failing to progress through the treatment algorithm within a specific
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period of time (1-3 months), more intensive interventions, pharmacotherapy, psychotherapy,
behavioral therapy, or referring to specialized care for pain management were usually
recommended. More details on the summary of each CPG are provided in the online appendix.

4.8 Discussion

To the best of our knowledge this study is the first systematic review of CPGs for non-
pharmacological conservative management of CRPS. We found six original guidelines published
between 1998 and 2022. There were only two low-quality CPGs 24 that were published in 1998
and 2002. The other CPGs were of high- and moderate-quality. The majority of CPGs were
based on expert opinions.

In the absence of compelling empirical evidence, it is impossible to report the anticipated
effectiveness of most interventions reported in the CPGs, and most guidelines were developed by
national professional associations or experts, meaning some recommendations might not be

applicable to other nations or cultural contexts 2°.

Chronic pain conditions, notably CRPS, are typically associated with physical and
psychosocial suffering, both of which aggravate the course of disease 2. Persistent pain
experienced by people with CRPS can lead to avoidance behavior, fear of movement, decreased
mobility, pain catastrophizing, altered functional status, and psychological abnormalities. Some
authors have opined that this chain of events results in a “vicious pain cycle” that amplifies and

prolongs suffering and disability *°.

According to the conventional protocols, the focus of chronic pain management was on
the sensory processing of pain instead of considering chronic pain as a multidimensional
condition. Therefore, using opioids, NSAIDs, nerve blocks, and spinal cord stimulation was
more common for the treatment of chronic pain L. Over the past two decades, with the upsurge
in implementing non-pharmacological conservative management and rehabilitation interventions,
chronic pain conditions have been optimally managed by multidisciplinary interventions to break
the vicious pain cycle and address emotional burdens as well as pain, impairment, and physical

limitations 3233,
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In most CRPS CPGs, rehabilitation interventions were introduced as the mainstay and
core of CRPS management 8151920 Since one of the defining characteristics of CRPS is the
variability of presentations between patients as well as the wide range of signs and symptoms
experienced by a given patient ’, CPGs were mostly in favour of implementing multimodal and
multidisciplinary care for the conservative management of CRPS 3%, However, empirical

evidence is limited to single treatments rather than the multimodal therapies as a whole.

Since CRPS affects multiple aspects of a person's health, patients with CRPS typically
have functional limitations that prevent them from working or participating in social activities.
Due to the multifactorial and enigmatic nature of CRPS onset and development, a successful
treatment approach should be one that covers multiple dimensions and mechanisms of this
complex condition and patient’s health *®. Neither a single-treatment nor an all-treatment
approach should be suggested for the optimal management of CRPS. According to the
recommendations of the previous empirical studies ’, the ideal treatment method is the one that
takes a holistic approach and does not prioritize impairment or body function/structures over the
contributions of environmental and personal factors *”. Improving participation in activities of
daily living and therapy should also be regarded one of the therapeutic targets, as it has been in
some CPGs through multimodal and interdisciplinary care 22. VVocational rehabilitation,
recreation therapy, ergonomics, goal setting, and sleep hygiene are some of the examples of
considering participation at the latter stages of the treatment algorithm.

Increasing patient motivation to increase patient engagement and adherence to treatment
8151920 was also one of the factors that was recommended. However, no specific strategy has
been proposed to increase patient motivation. Although no evidence was found for patient
motivation as a treatment approach, three guidelines emphasized patient motivation as one of the

pillars of successful treatment 8151920,

In order to appraise the quality of CPGs, we used the AGREE-II instrument, which was
published in 2009 *’. We should note that CPGs that were published prior to 2009 &> have been
judged against a tool that was developed later, and might have been underrated in quality
appraisal, while the CPGs that were published after 2009 received higher ratings for quality

assessment. However, the findings of low-quality guidelines do not differ from those of
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moderate- and high-quality guidelines.

"Rigor of Development" was one of the AGREE-I1 domains that was given priority over other
domains in assigning an overall rating for a CPG. This domain investigates literature search,
evidence-based recommendations, and the link between recommendations and evidence. Since
there were only two guidelines 628 that integrated evidence-based findings with expert opinion,

the other guidelines were rated poorly (less than 40%) in this domain.

A number of disparities were evident when comparing the findings of CPGs with the
most recent systematic reviews and meta-analysis on conservative management of CRPS °8. In
the most recent systematic review by Shafiee et. al. ® the highest quality evidence (moderate-
quality) was in favour of employing movement representation techniques, such as mirror therapy
and graded motor imagery programs. In contrast, movement representation techniques were only
recommended in two of the CPGs 2! reviewed here. Notwithstanding the evidence, electrical
stimulations were recommended in 4/6 of the CPGs >?, while systematic reviews and meta-
analyses have previously found this is not an effective intervention >6. Pain management and
functional restoration, on the other hand, were the most commonly proposed intervention plans
in CPGs; however, specific therapeutic interventions, dosage of treatment, and a detailed strategy

to address these outcomes were not provided.

Lack of high-quality evidence is one of the main paucities of the literature on non-
pharmacological conservative management for CRPS 5. A number of potential causes have
been identified for this paucity.

One of them could be that CRPS is not a common condition and most of the RCTs are of low-
quality due to small sample sizes in clinical research studies. Furthermore, CRPS is characterized
by fluctuating signs and symptoms and that it most likely requires a more personalized approach
to care. Therefore, due to the heterogeneity of CRPS, recruiting a homogenous sample of
patients could be challenging. Moreover, CRPS diagnosis has been challenging and diagnostic
criteria have been changed several times over the past two decades, which could lead to the
misdiagnosis or overdiagnosis of CRPS patients . One of the gaps in CPGs and literature is that
no specific guideline or high-quality study is available specifically for CRPS-II.
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4.9 Conclusion

Pain management, functional restoration, and multi/interdisciplinary care are favored in the
majority of CPGs for non-pharmacological conservative management of CRPS, which are
mostly based on expert opinion. More intense interventions, stronger drugs for pain relief, more
intensive psychotherapy, or the use of more aggressive pain management techniques are
recommended in case of failing to progress through the treatment algorithm. For more evidence-
based suggestions regarding the efficacy of conservative treatment for CRPS, more high-quality

primary studies are required.
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Table 4-1 An overview of the clinical practice guidelines

Author/Publisher, | Country of | Quality Aim/Scope

Year origin (AGREE-II)

Stanton-Hicks, USA Low Present an orderly approach for the treatment of

19981 chronic CRPS-I and -l

Stanton-Hicks, USA Low Incorporating interdisciplinary approaches and

2001 2 refining the linear approach of timing and
sequencing of the treatments proposed in the
previous guideline.

Perez S, 2010 3 Netherlands | High Developing evidence-based multidisciplinary
guidelines for treatment of CRPS-I from studies
published between 1980 to June 2005.

Goebel, 2011, UK High Guidelines for diagnosis, referral, and management

2012, 2018 +© of CRPS developed by an expert panel and based on
experts’ opinion

Norman USA Moderate Developed by a collaboration of expert practitioners

2013,2022 78 and adapted from three expert consensus meetings:
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Malibu (1987), Minneapolis (2001), Budapest
(2004).

Goebel, 2019 ° A
collaboration
of 37
countries in

Europe

Moderate

appropriate resource allocation.

European Pain Federation and CRPS patients.
Presenting 17 standards in eight areas for use by

healthcare providers, commissioners, and

Developed by a collaboration between the experts of

policymakers for the purpose of identification and
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Chapter 5

5 A Survey of Patient and Therapist Preferences and Priorities
for Conservative Management of Complex Regional Pain

Syndrome

Abstract

Background: A wide range of conservative management has been evaluated and recommended
in the evidence and clinical practice guidelines for Complex Regional Pain Syndrome (CRPS).
However, there is no consensus on the best and optimal practice for the conservative

management of CRPS.

Aim: To identify and compare priorities and preferences of CRPS patients with those of

therapists treating CRPS patients, regarding conservative management of CRPS.

Methods: Two surveys were created by a group of physical/occupational therapy professors and
clinicians for persons with CRPS and therapists treating CRPS patients. The surveys asked
patients and therapists about their preferences and priorities regarding treatments, outcomes, and
decision-making process. The surveys were distributed internationally to patients and therapists
through social media. Descriptive statistics were used to present and compare the findings of the

SUrveys.

Results: A total of 79 responses (33 patients and 46 therapists) were received. The mean age was
59 (42-70) for patients and 38 (25-71) for therapists.

The most important outcomes for patients were CRPS-related pain reduction (97%),
improvement in function (94%) and stiffness improvement (78%). The most effective treatments
from patients’ perspectives were self-management (59%), general functional activities (56%),
pain education (56%), and stretching and strengthening exercises (56%). Patients prioritized
three reasons as the most important ones for choosing rehabilitation interventions as their
treatment options: does not involve surgery (68%), coverage by insurance/benefits (66%), and

ability to stop rehabilitation interventions at any time (66%). Most of the patients (79%)

116



preferred shared decision-making to make the final decision for their treatment.

Therapists prioritized pain reduction (95%), function improvement (91%), and hypersensitivity
(84%) as the most important outcomes. The most desirable and preferred treatment options were
general functional activities (89%), pain education (84%), and self-management (70%). As with
patients, most of the therapists (77%) agreed on shared decision-making as the optimal way to

make the final decision for the treatment of CRPS.

Conclusion: People living with CRPS often lack the information required to make informed
decisions about their treatment. Both patients and therapists valued pain reduction and functional
improvement as important outcomes and treatment targets. The majority of patients and
therapists selected shared decision-making as the optimal approach to selecting a rehabilitation

intervention.

Key words: CRPS, Priority, Preference, Conservative treatment, Rehabilitation interventions,

Physical therapy, Occupational therapy, Survey
5.1 Introduction

Managing Complex Regional Pain Syndrome (CRPS) has always been challenging for clinicians
in a variety of ways, including diagnosis, management, and predicting the condition's prognosis
1 Since CRPS is characterized by fluctuating signs and symptoms, treatment is complex and
usually requires a more individualized approach to care 2. Depending on the severity of the
presenting signs and symptoms, a wide range of treatment options are available across and
within disciplines, such as pharmacotherapy, psychotherapy, surgery, nerve blocks, or
rehabilitation interventions. However, there is no agreement among clinicians, researchers, and

patients on the best approach to CRPS management 34,

Rehabilitation interventions and conservative management are the anchors of the
treatment plan for patients with mild to moderate CRPS. However, no high-quality empirical
evidence exists to support the effectiveness of any particular intervention®®. In the absence of
high-quality evidence, clinical practice guidelines (CPGs) play an important role in guiding
clinicians' decision-making. Most CRPS CPGs are based on clinical expertise and lived
experience expertise. These guidelines, developed by groups of clinical experts and interest
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groups, are mostly based on expert opinion rather than robust research findings. Therefore, most
of the recommendations were based on the clinical experience of the experts. The majority of the
CPGs recommended implementing inter/multidisciplinary care, pain management, functional
restoration, movement representation techniques, and a gradual increase in the intensity of the
interventions as the key to successful management for CRPS ©°. However, there is no common
step-by-step guide to conservative management for CRPS, and researchers and therapists have
yet to reach a consensus on an optimal routine practice for CRPS.

The crux of the optimal management of CRPS has led patients to struggle with decision-
making for their condition °. Considering that CRPS is not a common condition and is
heterogeneous in signs and symptoms, the treatment is usually more symptom-based and varies
among patients and providers . Another potential reason for lacking a common treatment
pathway for rehabilitation interventions for CRPS could be a lack of high-quality empirical
evidence, which makes it difficult to provide CRPS patients with a definite treatment pathway. In
this situation patients usually become confused and make uninformed decisions regarding their

condition due to a lack of agreement among clinicians, evidence, and online resources 2,

The purpose of this survey was to determine the priorities and preferences of therapists
(physical/occupational/hand therapists) and CRPS patients regarding CRPS rehabilitation
interventions. These two surveys investigated therapists' and patients' perspectives on key

outcomes, rehabilitation interventions, and decision-making process.

5.2 Methods

The Western University Health Science Research Ethics Board (HSREB-119735) and Lawson
Health Research Board (R-22-049) approved this project. The research team for this study
designed two complimentary surveys: one for patients and the other for therapists treating CRPS
patients. Each survey included a variety of question formats, including fixed-response and free-
text responses.

Each survey had five sections: 1) demographic information, 2) the importance of possible
outcomes, 3) patient or therapist experiences with the effectiveness of available rehabilitation

interventions, 4) reasons for choosing and declining rehabilitation interventions (for patients) and
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frequency of recommending rehabilitation interventions (for therapists), and 5) their perspectives
on the decision-making process. The demographic questions for the therapist survey were drew
on the standardized demographic questions provided by ASHT 2,

The rehabilitation interventions were extracted from recommendations of systematic reviews,
clinical practice guidelines, and the experiences of the research team. The full copy of the

surveys is presented in the supplementary material.

Questions on the possible treatment outcomes, effectiveness of the available treatment,
reasons for choosing and declining rehabilitation interventions (for patients) and frequency of
recommending treatments (for therapists) were rated on a 5-point Likert scale. At the end of each

section, patients and therapists could add their own ideas in a free-text response option.

For the decision-making section, therapists were given one question with three response
options, and patients were given three questions with three, four, and five response options. The
reason for this difference was that the additional two questions for patients inquired about their
support for decision-making and their previous experience with decision-making.

Therapists were asked an open-ended question at the end of the survey to express their opinion,
preferences, or considerations in the management of CRPS, which were not considered in the
survey. It aimed to capture valuable insights that might not have been covered by the structured

survey, allowing for a more comprehensive understanding of therapist perspectives.
5.2.1 Inclusion criteria

Therapists in the field of physical/occupational/hand therapy who had the experience of
delivering conservative treatment to patients with CRPS for at least two years, and those who
were able to read and write in English were eligible to complete the survey.

Patients with CRPS, older than 18 years old, diagnosed with CRPS in either upper limb, lower
limb, or both, experiencing CRPS signs and symptoms for at least three months, and those who

were able to read and write in English were eligible to participate in this study.
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5.2.2 Survey distribution

The surveys were created on the University of Western Ontario’s Qualtrics platform (MySurveys

- Western University (uwo.ca)). The surveys’ links and invitation posters were posted on social

media (LinkedIn, Instagram, Facebook, and Twitter) by the research team inviting eligible
participants. Invitation posters including the QR code and link to the surveys were also sent to
the physical/occupational/hand therapy and pain associations in Canada, and other therapists in
the researchers’ networks. Furthermore, an invitation email (with the link and QR code of the
survey) was sent to the therapists that the research team knew who might be willing to participate
in our study. In order to recruit patients with CRPS, the research team reached out to national

and international CRPS associations and support groups. Participants were provided with a letter
of information and consent upon clicking on the link or scanning the QR code and could

complete the survey online.
5.2.3 Data analysis

Survey responses were exported from Qualtrics platform in the SPSS format. We used SPSS
software version 28 (IBM, New York, NY) for the purpose of data analysis. Quantitative data
were analyzed using descriptive statistics. Demographic information for both therapists and
patients were summarized and provided in Tables 1 and 2. The full details of the data are
available in the online Supplementary material. Data was graphed using bar charts was used to
visualize the survey responses and compare the response patterns between therapists and
patients. The responses of therapists to the free-text question express their opinion on what has
not been provided in the survey, were summarized using direct quotes and presented in a table
(Table 3). In order to make comparison easier, we transformed the 5-point Likert scale to 3-point
Likert scale. For example, we merged “extremely important”/“very important” and “slightly
important”/“not important” response options together. The third response option, moderately

important, was presented exactly as it was reported in the surveys.
5.3 Results

A total of 79 responses (46 therapists and 33 patients) were received. The mean age for therapists

was 38 (25-71) and 59 (42-70) for patients. The location of practice for the majority of the
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therapists were Canada (22/46; 48%), Iran (11/46; 25%), and United States (3/46; 6%). The other
therapists were located in United Kingdoms, United Arab Emirates, Brazil, Argentina, Australia,
Kuwait, and Italy. Patients were from Canada (11/33; 34%), United States (10/33; 31%),
Australia (5/33; 16%), and Iran (3/33; 9%).

5.3.1 Patients’ demographic information:

Most of the patients were female (23/33; 69%) and the majority of them (20/33; 63%) were
living with someone else who could support them if needed (partner/ parents/ another family
member/ roommate). The majority of the patients were not working (21/33; 63%), since they
were either retired, unemployed, or unable to work. The duration of having CRPS symptoms for
72% (24/33) of the patients was more than one year. Patients experienced CRPS signs and
symptoms mostly in one hand/arm (13/33; 41%) and one leg (8/33; 25%), and the other patients
had symptoms in both hands/arms, both legs, and whole body. More details of the demographic

data for patients are presented in Table 1.
5.3.2 Therapists’ demographic information:

The majority of the therapists were occupational therapists (57%), and 54% of the respondents
were also practicing as a hand therapist. Fifty-five percent of the respondents were senior
therapists with more than 10 years experience in practice. The number of CRPS patients visiting
each year was between 1-10 patients for 74% (32/46) of the therapists. The practice setting for
most of the therapists (31/46; 70%) was outpatient clinics (either therapist-owned or hospital-

based). More details of the demographic data for therapists are presented in Table 2.
5.3.3 Important potential treatment outcomes:

Based on patients’ perspectives CRPS-related pain reduction (97%), function improvement
(94%), and stiffness improvement (78%) were the most important potential outcomes. Based on
the therapists’ perspectives, the most important potential outcomes for CRPS rehabilitation
management were function improvement (95%), CRPS-related pain reduction (91%),

hypersensitivity to a non-noxious stimulus (84%), and movement restrictions improvement

121



(84%). The frequency for the other important outcomes is presented in Figure 1 and online

Supplementary materials.

Patients recommended another six important outcomes in the open-text section, including
“difficulty in sleeping”, “bathing”, and “self-care”, “sexual functions”, “‘eliminating or at least
Reducing symptoms of Complications of CRPS” and “vision changes, dental problems, various
hearing issues”.

Therapists, however, added eight more priority outcomes to the provided list, including “fear

I TS

avoidance behavior”, “mental health”, “patients fear of movement or causing harm
) ‘

(reduction)”, “reduction of life stressors”, “laterality”, “psychological symptom”, “preventing

deformity”, and “psychological wellbeing”.
5.3.4 Desirability and effectiveness of the rehabilitation interventions:

Based on the patients’ perspectives, the most effective rehabilitation interventions were self-
management (59%), general functional activities (56%), pain education (56%), and stretching
and strengthening exercises (56%). Biofeedback and contrast baths were the two interventions
that were unknown for 50 and 37 percent of the patients, respectively. The most desirable
treatment for therapists were general functional activities (89%), pain education (84%), self-
management (70%), stretching and strengthening exercises (61%), and graded motor imagery
(61%); The frequency for the other interventions is presented in Figures 2a and 2b and online
Supplementary materials.

The other treatment options recommended by patients were “interferential therapy helps similar

o«

to TENS; also paced cycling is the best type of exercise”, “visual imagery-imagining”,

EZ T EZ TS

“occupational therapy, ADL education”, “laser therapy”, “manual lymphatic drainage”,
“Creams/Patches for pain - Bio freeze, CBD/Lidocaine compounds”, “core strengthening”, and
“weight bearing”. One of the patients stated that “cold and hot pack are very painful”.
Therapists added six more treatments to the list, including “yoga”, “continuous passive motion
(CPM)”, “graded exposure therapy”, “visualization”, “functional electrical stimulation”,

“creating a comfortable space where the patient feel safe”, “electroacupuncture”, and

L3 L . »
positioning .
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5.3.5 Frequency of rehabilitation intervention recommendations by

therapists

Pain education (95%), general functional activities (91%), self-management (77%), swelling
control (68%), desensitization/sensory re-education (64%), and stretching/strengthening
exercises (64%) were the most frequent rehabilitation interventions recommended by therapists.

Therapists were less likely to recommend acupuncture, TENS, and bio-feedback.

The other frequent rehabilitation interventions recommended by therapists in the free-text
question were CPM, weight-bearing (movement in closed chain, compression, composite
fisting), lymphatic massage therapy osteopathy, visualization, electroacupuncture, and

positioning (Figure 3).

5.3.6 Reasons for choosing and not choosing rehabilitation

interventions:

The most important reasons for patients to choose rehabilitation interventions were not being an
invasive approach (does not involve surgery) (68%), coverage by the insurance/benefit (66%),
ability to stop rehabilitation interventions at any time (66%), no major risk or side effects (62%),

and being recommended by their doctor (62%).

The majority of patients identified two reasons for not choosing rehabilitation
interventions, including not providing long-lasting relief (63%) and being expensive (50%). The
other factors did not seem important for patients not to choose rehabilitation interventions. More
details on the frequency of the reasons for choosing and not choosing rehabilitation interventions

are presented in figure 3 and the online supplementary materials.
5.3.7 Decision-making:

More than half of the patients believed that they were not provided with the information on risk
and benefits of the available treatment (57%) and on different type of treatment (56%).
Additionally, 46% reported that they were not confident in making an informed-decision and

44% disclosed that making treatment choices was not easy for them. Indeed, lack of information
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about the risks and side effects of the rehabilitation interventions were reported to be one of the

reasons that made it difficult for 62% of the patients to make choices about their treatment. The

other factors were not being confident in the trustworthiness of the information they obtain from
multiple resources (56%), and lack of information about what each treatment does (53%). More
details on the frequency of patients’ perspectives for decision making are presented in figure 4

and online supplementary materials.

The majority of the patients (79%) and therapists (77%) agreed on shared decision-
making, in which the therapist recommends options and the patient and therapist make a shared

decision together, as being the optimal way to make the final decision.
5.4 Discussion

We conducted an international survey study to explore the priorities and preferences of
patients with CRPS and practicing therapists regarding rehabilitation interventions for CRPS.
The findings of our survey indicated that the priorities and preferences of CRPS patients and
therapist for rehabilitation interventions have a considerable overlap. Pain reduction, function
improvement, reducing hypersensitivity, and stiffness improvement were identified as the most
important outcomes for both patients and therapists. In contrast, they were less concerned about
the changes in skin/nails textures, abnormal sweating, and hair growth. The rehabilitation
interventions rated by both patients and therapists as most effective and desirable were general
functional activities, pain education, and self-management. Therapists also recommended these

three interventions more frequently than other options.

In 2013, there was consensus work with patients, clinicians, researchers, industry
representatives done to inform the development of the core outcome measurement set for CRPS
1415 The main outcomes that were recommended by that group were pain, disease severity,
participation and physical function, emotional and psychological function, self-efficacy,
catastrophizing and patient's global impression of change. In our survey results, both patients and
therapists identified pain reduction and function improvement as crucial outcomes for CRPS.
These align with the outcomes suggested in the 2013 study, emphasizing the significance of

managing pain and enhancing physical abilities for individuals with CRPS. Furthermore, our
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survey respondents also highlighted the importance of reducing hypersensitivity and improving
stiffness, which were not explicitly mentioned in the 2013 study. These outcomes may reflect the
specific concerns and experiences of the individuals surveyed, indicating their desire for

interventions targeting these symptoms

Published guidelines for CRPS recommend patient education to be one of the pillars of
treatment *©. In line with the recommendations of the guidelines, the results of our survey
indicated that patients consider education as one of the most effective treatments and therapists
rate it as one of the most desirable interventions that they usually recommend. Likewise,
educational approaches were the most commonly employed therapy modalities reported in the
2019 survey of practitioners for CRPS rehabilitation °. In addition to the existing evidence
supporting patient education as a key component of treatment for CRPS, there is a need to
explore the specific effectiveness of Pain Neuroscience Education (PNE) in the CRPS population
®. While PNE has been studied and utilized in the broader context of chronic pain management,
research on its application and efficacy specifically for individuals with CRPS is limited and

only a few numbers of case studies are available.

Therapists and patients held similar views regarding the desirability and effectiveness of
TENS and acupuncture treatments as less popular options. This is concordant with the most
recent systematic review and meta-analysis *° which found no superior effect for TENS
compared with sham TENS on pain and disability improvement. However, using TENS for pain
reduction, improving ROM, and edema had previously been recommended in the clinical
practice guidelines for CRPS 4616,
Contrast bath and bio-feedback were not familiar options for half of the patients. Furthermore,
one of the patients in the free-text response noted that a contrast bath is a painful experience for
her and did not recommend it at all. Patients' intolerance to thermal and mechanical stimulation
is one possible cause of the discomfort they feel during thermal modalities 1”8, The reluctance
of therapists to suggest hot/cold strategies was also documented in an survey of the practitioners
which quoted a participant stating “Never cold therapy as most of my patients have extreme cold

hyperalgesia” *°.
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Although there is no clear step-by-step pathway for the management of CRPS, most of
the interventions recommended in the clinical practice guidelines and research studies focus on
pain reduction and function improvement, the two main concerns of patients with CRPS 3°- The
most recent systematic review of the CRPS guidelines identified three common themes: pain
reduction, function improvement, and multi/interdisciplinary treatment. These three themes
correspond well with the preferences and priorities expressed by therapists and patients identified
in our survey study. The core concept of the preferences and priorities for both patients and
therapists were increasing knowledge and awareness to inform self-management, reducing pain,

and starting activities and exercises.

Patients and therapists raised valuable information in the free-text spaces. Therapists
considered psychological outcomes, including fear avoidance behaviors, reduction of life
stressors, psychological wellbeing, and mental health, while patients raised ADL-based issues
which could be regarded as increasing their participation in daily life routines, including bathing,

sleeping, sexual activities, and self-care.

Therapists and patients provided suggestions for interventions in the free-text questions,
including more passive approaches like electrical stimulation, continuous passive motion (CPM),
massage, or positioning. These findings diverge from the previous survey study conducted with
practitioners, where passive therapies were not commonly recommended and received criticism
in open-ended questions 1°. This discrepancy may be attributed to the geographical distribution
of participants in our survey. The majority of patients in our study were from the United States
and Canada (>60%), while most therapists were from Canada and Iran (>60%). This difference
in location may reflect a variation in the prioritization of technology or passive approaches
compared to the sample of the other survey study °, which had a higher proportion from
England, Australia, and New Zealand (>60%).

There were other more personalized interventions recommended by our respondents that went
beyond routine care, including core strengthening with horses; using companion animal (dog) to
modulate body temperature, breathing, heart rate; creams/patches for pain, bio freeze,
CBD/Lidocaine compounds; rest and distraction; or self-management apps.
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Based on the findings of our survey, patients with CRPS revealed that they are not
confident that they can make an informed decision for their rehabilitation interventions. Barriers
to informed decision-making foregrounded a lack of sufficient and trustworthy information about
their treatment options and the risk and benefits of each treatment. Therefore, making an
informed decision was reported as challenging; most therefore preferred shared decision-making.
Therapists also agreed on shared decision-making as the best way to make final decisions. One
of the potential benefits of shared decision-making was mentioned to be affect decision quality,
which in turn can affect illness behavior, health outcomes, emotions, and resource utilization
1920 The other benefits of using shared decision-making process were facilitating the integration
of both evidence-based information and patients' preferences during consultations; It leads to
enhanced patient understanding, accurate perception of risks, improved communication between
patients and clinicians, and reduced conflicts in decision-making, feelings of being uninformed,

and unnecessary use of tests and treatments 2%,

Our research team believes that developing a treatment decision aid could be a step
forward in informing patients with CRPS about their treatment options for the conservative
management of this condition and facilitating the decision-making process, given the complexity
of CRPS, the lack of reliable resources based on the empirical evidence in lay language, and the

lack of a routine treatment pathway for rehabilitation interventions.

Our survey study had some limitations. First, since this study was a part of a Ph.D. thesis
and due to time constraints, we did not include CRPS patients in the process of creating survey
questions to leverage their lived experience perspectives and this could increase the potential of
selection bias. By excluding the perspectives of CRPS patients during the survey question
development, their unique insights and experiences related to the condition may not have been
adequately captured. This can result in a biased representation of the patient population and
potentially limit the generalizability of the study findings
Second, although our surveys were distributed internationally, most of the survey respondents
were from Canada, the US and Iran: and this might limit the external validity of the findings of
our survey, since some of the questions about decision making and living situations could be
cultural-dependent. And lastly, our surveys were designed by a group of researchers and

therapists and neither a pilot study nor formal validation was conducted prior to distribution.
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Without testing the surveys in a smaller, representative sample or conducting formal validation
procedures, there is a higher risk of errors, inaccuracies, or shortcomings in the survey
instrument itself. This can compromise the reliability and validity of the collected data and may

undermine the overall robustness and trustworthiness of the study results.

5.5 Conclusion

There is a considerable overlap in the preferences of therapists and CRPS patients for CRPS
rehabilitation interventions, highlighting areas of agreement supporting implementation and
uptake. Pain management, functional improvement, and hypersensitivity were identified as key
outcomes by both therapists and patients, with general functional activities, pain education, and
self-management identified as the most successful and desirable therapies. Both patients and
therapists prefer shared decision making to develop an intervention plan to achieve the desired
outcomes. The development of accessible treatment decision aids for CRPS patients as
trustworthy resources may help to address the identified barriers to current decision-making

processes for persons with CRPS.
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5.7 List of tables

Table 5-1 Demographic information of the therapists

Demographic information No. (%)
Sex Male 22 (48%)
Female 24 (52%)
Location of practice Canada 22 (47%)
Iran 11(25%)
us 3 (6%)
UK 2 (4%)
UAE 2 (4%)
Brazil 2 (4%)
Argentina 1 (2%)
Australia 1 (2%)
Russia 1 (2%)
Kuwait 1 (2%)
Italy 1 (2%)
Geographic setting of | Urban 32 (70%)
your primary practice
Suburban 7 (15%)
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Rural 5 (10%)
Other 2 (5%)
Profession Occupational Therapist 26 (57%)
Physical Therapist 17 (36%)
Other 3 (7%)
Practicing as a Hand Yes 25 (54%)
Therapist
No 21 (46%)
Years in experience 0-5 years 15 (32%)
6-10 years 7 (15%)
11-20 years 14 (30%)
21-30 years 10 (23%)
No. CRPS patients 0-10 patients 34 (74%)
visiting each year
10-20 patients 7 (15%)
More than 20 patients 5 (11%)
Current practice Therapist-owned outpatient clinic | 17 (38%)
setting
Hospital-based outpatient clinic 15 (32%)
Private practice 9 (20%)
Research 6 (14%)
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Academic-based hospital clinic 4 (9%)
setting
Hospital-based inpatient setting 2 (4%)
Home health care system 2 (4%)
Table 5-2 Demographic information of the patients
Demographic information No. (%)
Sex Male 10 (31%)
Female 23 (69%)
Country of living Australia 5 (16%)
Canada 11 (34%)
Iran 3 (9%)
US 10 (31%)
Others 4 (9%)
Living situation Living alone (Do not have any 9 (28%)
support available at home)
Living with someone else who can | 20 (63%)

support me if needed (partner/
parents/ another family member/

roommate)
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Living with someone else who is | 4 (9%)
dependent on me (dependent
children; dependent
partner/spouse)
Work status Working full time 5 (15%)
Working part-time 3 (9%)
Homemaker 1 (3%)
Retired 12 (34%)
Unemployed 1 (3%)
Unable to work 8 (25%)
On worker’s comp 2 (6%)
Currently on sick leave 1 (3%)
Highest level of High school 2 (6%)
education completed
College and vocational schools 10 (31%)
Undergraduate studies 11 (34%)
Graduate studies 7 (19%)
Prefer not to say 3 (9%)
How long have you 1-3 months 2 (6%)
had symptoms?
3-6 months 1 (3%)
6-12 months 6 (19%)
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More than 1 year 24 (72%)

In which part of your | One hand/arm 13 (41%)
body do you
. Two hands/arms 2 (6%)
experience the
symptoms? One leg 8 (25%)
Two legs 2 (3%)
Whole body 8 (25%)

5.8 List of figures

Patients' perspectives on the importance of the possible outcomes

CRPS-related pain reduction

Function improvement

Stiffness improvement

Hypersensitivity to a noxious stimulus
Swelling

Changes in skin temperature or skin color
Abnormal sweating, nail and hair growth
Reduced need for medication

Changes in the skin and nails texture and shape

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

B Important M Moderately important M Less important

Figure 5-1a

134



Therapists' perspectives on the importance of possible outcomes

Function improvement

CRPS-related pain reduction
Hypersensitivity to a non-noxious stimulus
Movement restrictions improvement
Generalized pain reduction

Stiffness improvement

Swelling

Hypersensitivity to a noxious stimulus
Changes in skin temperature or skin color
Reduced need for medication

Abnormal sweating, nail and hair growth
Changes in the skin and nails texture and shape

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

M Important W Moderately important M Less important

Figure 5-1b

Figure 5-1 Patients’ (1a) and therapists’ (1b) perspectives on the importance of possible

outcomes.
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Patients' perspectives on the effectiveness of the rehabilitaion interventions

Self-Management
Stretching and strengthening
General functional activities
Pain Education
Desensitization
Hydrotherapy

Swelling control

Mirror therapy

CBT

Contrast bath

Acupuncture

TENS

Splinting

Bio-feedback

0

X

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Effective M Moderately effective B Ineffective B Not heard about it

Figure 5-2a
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Therapists' perspectives on the desirability of the rehabilitation interventions

General functional activities
Pain Education
Self-Management
Stretching and strengthening
GMIP

Swelling control

Sensory re-education
Mirror therapy
Desensitization

CBT

Hydrotherapy

Bio-feedback

Massage

Contrast bath

Splinting

TENS

Acupuncture

0

xX

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

W Desirable W Moderately M Less Desirable B Do not believe in this treatment

Figure 5-2b

Figure 5-2 Patients’ (2a) and therapists’ (2b) perspectives on the effective and desirable

treatments.
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Frequency of rehabilitation intervention recommendations by therapists

Pain Education

General functional activities to increase activity levels
Self-Management

Swelling control

Stretching and strengthening exercises
Desensitization via direct stimulation of the painful area
Sensory re-education by stimulation of adjacent areas
Graded motor imagery

Mirror therapy

Cognitive Behavioral Therapy

Massage

Heat/Cold therapy or Contrast bath

Hydrotherapy

Splinting

Acupuncture

Transcutaneous Electrical Nerve Stimulation (TENS)
Bio-feedback

Q
X

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

M Usually-always B Sometimes H Never-rarely

Figure 5-3 Frequency of rehabilitation intervention recommendations by therapists
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Patients' perspectives on the reasons for choosing rehabilitaion interventions

Does not involve surgry

Covered by my insurance/benefits
Ability to stop this treatment at any time
No major risk or side effects

Being recommended by my doctor
Possibility of online treatment

Research evidence

Positive feelings about previous experience
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

M Important W Moderately important2 B Not important

Figure 5-4a

Patients' perspectives for not choosing rehabilitation interventions

Not provide long lasting relief
Expensive

Having difficulty with transportations
Not worth the effort

It takes a long time to see the effect
Having other obligations

Time consuming

Negative feelings about previous experience

Having other medical problems

o
X

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

W Important W Moderately important ~ ® Not important

Figure 5-4b

Figure 5-4 Patients’ perspectives for choosing (3a) and not choosing (3b) rehabilitation

interventions.
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Patients' experience of making choices about treatment options

Information on risk and benefits of the available treatment has been provided ST
Information on different type of treatment has been provided T
Confidence in making informed decision I e
Making treatment choices is easy [
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Agree H Moderately agree M Disagree

How much do the followings make it difficult for you to make choices about your
treatment?

Lack of information about the risks and side effects
Lack of information about the benefits
Not trusting the information from multiple sources
Lack of information about what each treatment does
No support in the decision-making
Becoming overwhelmed by the amount of information from multiple...
Low motivation or not feeling prepared to make a final decision
Feeling pressure from others
Unavailability of the desired treatment in my area
My therapist uses words | do not understand

0

X

10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

H Considerably B Moderately mslightly

Figure 5-5 Patients' perspectives on decision making process
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Chapter 6

6  Developing Rehabilitation Treatment Decision Aid (TDA) for
People Living with Complex Regional Pain Syndrome (CRPS);
“I am finally a part of the decision”

6.1 Introduction

Complex regional pain syndrome (CRPS) is a chronic and debilitating pain condition can
significantly impact a person's quality of life. CRPS is characterized by persistent pain, swelling,
changes in skin color/temperature/texture, as well as motor dysfunction *. The pathophysiology
of CRPS is not fully understood. A wide range of treatment options are available for CRPS,
including medications, non-pharmacological approaches (movement therapies, activation
therapies and psychological therapies), and interventional and surgical treatments (sympathetic

nerve blocks, spinal cord stimulation, and intrathecal drug delivery) 2.

Managing CRPS can be challenging due to the wide range of signs and symptoms that
patients may experience, making it difficult to establish a standardized treatment approach 3.
Treatment decisions for CRPS often require careful consideration of factors such as patient
characteristics, symptom severity, and potential side effects of interventions *. Due to the
heterogeneity of the disease presentation and limited understanding of its underlying
mechanisms, healthcare providers may face difficulty in providing optimal care to people with
CRPS 5. Therefore, comprehensive assessments, involving a multidisciplinary team and tailored

to patient needs, may be necessary to effectively manage the condition 8.

Treatment decision aids (TDAS) are designed to provide information about the benefits
and risks of different treatment options, helping patients and clinicians make more informed
decisions 8°. Additionally, TDAs can help patients clarify their values and preferences and select

the treatment option that best aligns with their goals and preferences 1011,

TDAs have been developed for a range of medical conditions, including chronic pain,

and have been shown to be effective in improving patient outcomes. A systematic review and
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meta-analysis of 28 randomized controlled trials of TDAs for a range of medical conditions
found that TDAs were associated with improved knowledge, more realistic expectations about
treatment outcomes, and increased patient involvement in treatment decision-making 2. TDAs
have also been shown to improve patient satisfaction with care and reduce decisional conflict,
which is the uncertainty and doubt that patients may experience when making difficult treatment

decisions 1213,

Despite the potential advantages of TDAS, there is a considerable gap in the literature
concerning the development of TDAs specifically tailored to the management of CRPS.
Furthermore, the wide array of treatment options available for CRPS makes it essential for
patients and clinicians to have access to accurate and comprehensive information about different

treatment options to allow them to select the one that best meets their needs and expectations.

Developing TDAs for CRPS is a complex and challenging process that requires input
from patients, clinicians, and researchers. The Ottawa Decision Support Framework (ODSF) is a
valuable tool that can guide the development of TDASs by providing a structured approach. The
development of TDAs typically involves several stages, including identifying the information
needs of patients and clinicians, searching available empirical evidence, developing and pilot
testing the TDA, and evaluating its effectiveness 4. The development of TDAs for CRPS also
requires careful consideration of the specific features of the condition, such as the chronic nature
of the pain and the impact on physical and psychological functioning. Patient and clinician
involvement, as recommended by the ODSF, can help to identify gaps in knowledge and
information and ensure that the TDA addresses the desired outcomes of persons with CRPS and

minimizes the overuse of interventions that well-informed patients do not value 2.

The objectives of this study were to 1) developing an evidence-based TDA for
rehabilitation interventions for CRPS by incorporating the preferences of both patients and
therapists; 2) assessing the face and content coverage of the developed TDA through a cognitive

interview with patients and therapists.
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6.2 Material and methods

6.2.1 Development of the TDA

The initial TDA was created based on the Ottawa Decision Support Framework * (ODSF) using
information synthesized from various sources, including: 1) a systematic review and meta-
analysis of randomized clinical trials for CRPS rehabilitation interventions, 2) an overview of
systematic reviews for CRPS rehabilitation interventions, 3) appraising the clinical practice
guidelines for CRPS rehabilitation, 4) an international survey that explored the priorities and
preferences of patients and therapists, 5) a focus group with experts. This information was used
to develop a TDA that contained relevant information on the benefits and risks associated with
different rehabilitation interventions for CRPS. The TDA also included information about CRPS

itself, such as its diagnosis, prognosis, and guiding patients through the decision-making process.
6.2.2 Validation study design

The Western University Health Science Research Ethics Board (HSREB-122748) and Lawson
Health Research Board (ReDA-13394) approved this project.

As a validation step, we employed a descriptive qualitative approach using the principles of
cognitive interviewing to investigate how participants interpreted particular words, phrases, and
constructs on the TDA. The cognitive interviewing approach involved conducting semi-
structured interviews using a "think aloud" approach and probing techniques *°. We employed
the think aloud approach to encourage participants to verbalize their thoughts while reading the
TDA, allowing the interviewer to understand how participants interpret and understand each
item. Additionally, probing techniques were used to elicit further information on how the
participant arrived at their response or to clarify any confusion or uncertainty. The initial TDA
was revised based on feedback received from the interviews and further consultation with
experts in the field of chronic pain and rehabilitation. The final TDA was then developed for use

in clinical practice.
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6.2.3 Participants

Convenience sampling method was used to include participants who were diagnosed with CRPS,
older than 18 years, and had received or were about to receive rehabilitation interventions for
their condition. In addition, healthcare providers (pain specialists and occupational/physical/hand
therapists) who were experienced in treating CRPS patients were also invited for the interview.
The patient sample was recruited from CRPS support groups on social media (Twitter and
Facebook). Health care providers were invited from the Hand and Upper Limb Center Clinical
Research Lab (HULC-CRL) and pain clinic at the St. Joseph's Health Care in London, Canada.
We aimed to interview 5-10 patients with CRPS and 5 healthcare providers who provide
treatment for CRPS. Enrollment continued until data sufficiency was achieved .

6.2.4 Data Collection:

The interviews were conducted online using the WebEXx platform in a private and quiet room to
ensure the privacy of the patients. Prior to the interviews, participants were given the
rehabilitation decision aid, an overview of the interview, and an online informed consent form.
The interviews were conducted by the first author (ES) and followed an interview guide,
developed by the research team, that included questions about the participants' experiences with
the TDA, their thoughts on the usefulness, clarity, and comprehensiveness of the items and
statements of the TDA. Patients were encouraged to provide us with any suggestion to further
improve the content of the TDA. To ensure the accuracy of the data collected, the interviews
were audio-recorded and transcribed verbatim. The transcripts were then checked for accuracy
by comparing the transcripts to the audio-recordings and any identifying information was

removed to maintain participant confidentiality.
6.2.5 Data Analysis:

Demaographic information for patients (age, sex, living status, working status), symptom
characteristics (if symptoms started following an injury, duration of their symptoms, and the
location of the CRPS symptoms) and providers’ demographics (age, sex, specialty, and years of

working experience) were collected and are presented in Table 1.
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After conducting the semi-structured interviews, the interviewer (ES) transcribed and
analyzed the original audio recordings. Then, a descriptive content analysis method was used to
provide a rich and comprehensive portrayal of the participants' views on the usefulness, clarity,
and comprehensiveness of the items and statements in the rehabilitation decision aid *’. The
analysis process allowed us to categorize and classify statements extracted from the scripts. The
results of the interviews were analyzed to consider face validity and content coverage ° of the
rehabilitation treatment decision aid. We assessed face validity of the TDA by asking
participants’ feedback on its visual design, layout, mode of presentation (online or paper copy)
and overall relevance to the target population. By incorporating the perspectives of the
participants, we aimed to ensure that the decision aid appeared visually appealing, user-friendly,
and aligned with the specific needs and preferences of people with CRPS. Content coverage was
evaluated through the analysis of the interview results, participants' feedback, suggestions for
improvement, as well as identifying areas of strength and weakness related to the content of the
decision aid. This approach helped us identify gaps in information, clarify any ambiguities, and
strengthen the overall content coverage of the decision aid.

ES, was responsible for conducting the interviews and analyzing the data. He is a PhD
candidate in physical therapy with a prior foundation in occupational therapy. However, it is
important to acknowledge that the sole involvement of ES in the process poses a potential risk of
biases. These biases may include confirmation bias, observer bias, or discipline bias, given that
ES is responsible for conducting, transcribing, and analyzing the interviews without the direct
input of other researchers or analysts. By acknowledging and reflecting on the interviewer's
positionality throughout the analysis process, we aimed to enhance the transparency and rigor of
our interpretations. It allowed us to critically engage with the data, considering both the
participants' perspectives and the potential influence of the interviewer's disciplinary and

ideological background.
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6.3 Results

6.3.1 Development of the TDA

The initial version of the rehabilitation treatment decision aid for CRPS was drafted by the first
author (ES) based on synthesized data from literature reviews and clinical practice guidelines for
CRPS. The first draft consisted of 10 sections: 1) Explanation of CRPS, 2) CRPS diagnosis, 3)
Main rehabilitation interventions (occupational therapy, physical therapy, and psychological
interventions), 4) Pros and cons of rehabilitation interventions, programs, and modalities, 5) Four
key points to remember, 6) Reflection on patient priorities, 7) Prioritizing patient preferences, 8)
Assessing patient inclination toward decision-making, 9) Fact-checking CRPS information, and

10) Making decisions about the next steps.

After running several expert panel meetings, including committee members of the Ph.D.
thesis, physical therapists, and a group meeting with graduate students, the first draft was revised
based on their feedback and suggestions. The experts primarily provided input on the content and
categorization of the interventions. Initially, the first draft categorized rehabilitation interventions
delivered by occupational therapists, physical therapists, and psychotherapists separately.
However, experts recommended presenting the interventions without any categorization due to
significant overlap among the interventions delivered by different disciplines. This was done to
avoid misinterpretation, confusion, and conflicts. The expert panel also suggested including a
section dedicated to potential areas/outcomes that could be affected by CRPS, allowing patients
to acknowledge and choose the ones relevant to them. One expert recommended that the decision
aid should be divided into two separate sections: an educational section and a decision aid
section. Another suggestion was to link the rehabilitation interventions to the potential outcomes
they have been found effective in improving. Additionally, it was suggested to add the possibility
of receiving online interventions to the pros section for each treatment. Some changes were
proposed to make the wording and phrasing of the decision aid easier to read and to use lay
language.
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6.3.2 Validation of the developed TDA

The revised decision aid consisted of two sections: an educational section and a decision aid
section. The educational section provides patients with the concept of a decision aid, the
definition and diagnosis of CRPS, and a simple explanation of the available rehabilitation
interventions. The decision aid section included various subsections: identifying important
outcomes, evaluating the effectiveness of interventions on specific outcomes, weighing the pros
and cons of each rehabilitation intervention, highlighting key points to remember, reflecting on
priorities and preferences, fact-checking information about CRPS, and determining the patients'

leaning towards making a final decision.

The revised version of the rehabilitation treatment decision aid was then provided to
patients with CRPS (lived experience experts) and therapists having the experience of working
with CRPS patients.

We interviewed five patients with CRPS and five therapists (two occupational therapists, two
physical therapists, and one hand therapist). All patients had CRPS symptoms for more than one
year (ranging from 2 to 15 years). Two were diagnosed with whole body CRPS, one with CRPS
in one knee and leg, one with both upper limbs, and one in one hand. All patients were female,
and the mean age was 49 years old. Two therapists had 5 years experience and the other three
had more than 10 years clinical experience.

6.3.3 Cognitive interview results

Overall findings of the cognitive interview based on the feedback provided by the participants
indicated that the decision aid was generally perceived as comprehensive, balanced, and
informative, offering valuable insights into the treatment options available for people with
CRPS. Patients reported that they initially received limited information and treatment options
after being diagnosed with CRPS. They emphasized that there was a lack of an evidence-based
tool in lay language to help people with CRPS to make an informed, shared decision about the
rehabilitation interventions available to them and the importance of receiving comprehensive
information about various therapies and rehabilitation options.

Considering the structure of the interview guide questions, the interviews yielded six overarching
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topical categories related to the structure and content of the TDA. The details of the topics are

elaborated on in the following sections with quoted statements from participants.
6.3.3.1 Initial impression with the current TDA

All participants had a positive initial impression when they first saw the decision aid. Patients
agreed with the suggestions provided, considering them in line with their doctors'
recommendations. Participants also emphasized the value of having a written plan. All patients
expressed that they initially received limited information on the available rehabilitation treatment
options after being diagnosed with CRPS and 4/5 patients emphasized the importance of trust in

reliable and evidence-based information sources.

“ ... I think the biggest thing is handling the barriers to sort of acceptance of different
treatments. Especially because there is a lot of pseudoscience around some of them. Things like
acupuncture or other things that I tried in the past there wasn't good research on it. So, if you
wanna be able to say, here's an option, and the research and evidence itself is mixed, how are
you gonna convince somebody it's something to try? ... ““ Pt#2; 41-year-old woman with whole
body CRPS for 16 years.

All patients expressed that they did not have previous experience with any structured
rehabilitation treatment decision aid. They usually obtained their information from a simple
internet search. One of the patients mentioned that she always looked for research evidence to
obtain information about her condition.

“I think a lot of people are not like me. I did tons and tons of research and I read medical
articles from journals, and | did all of that, and I think that | had a better understanding
sometimes than even my doctor did. ” Pt#2; 41-year-old woman with whole body CRPS for 16

years.

One of the patients expressed that she did not trust health care providers and the
information she obtained from different people before. Despite previous negative experiences
with health information, patient participants endorsed the helpful potential of a decision aid to

foster communication:
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“... I'will be perfectly honest with you. I sort of rolled my eyes and the reason I did is that
because I've been through so much, I'm like, oh God. Having to trust somebody to give me
information. Even when it was early on, | didn't trust the people who were supposed to be
helping me because they weren't helping me. And so, depending on the source of where the
decision aid would've come from, at that time, | would've been like, okay! That's nice! Thank
you! And I'll just put that over here in my recycling bin ... | think getting over the hump of having
providers who are trustworthy, having information that is accurate helps a lot. " pt#l1, 50-year-

old female, with CRPS in two arms for two years.

Healthcare providers also raised concerns about the absence of reliable resources in lay
language for patients with CRPS. They recognized the potential of the developed TDA as a
valuable starting point for new patients, allowing them to gain a clearer understanding of the

available interventions for their condition:

“As an OT, I often see patients with CRPS who struggle to find reliable resources in simple
language. It's a frustrating situation for them... they are usually confused and overwhelmed by
the complex information out there. That's why | believe the developed TDA can be a game-
changer, providing them with a clear and better picture and overview of the available
interventions. It has the potential to guide them for making informed decisions for their

treatment journey *‘ therapist #2, OT, with more than 10 years experience.

6.3.3.2  Overall balance, language, comprehensibility, clarity, and
readability of the TDA

Overall, all patients and therapists commended the decision aid for its clarity, readability, and
straightforward language. Participants found the language used in the decision aid easy to
understand and suitable for people with different educational backgrounds. No major revisions or
simplifications to the language were suggested. Two participants (patient #2 and therapist #3)
however, did identify two terms as being vague in the “potential outcome” section. The patient
mentioned that “performing activities independently” could be misinterpreted, as the aim of
rehabilitation interventions is not just being independent: ... I noticed there’s sort of the

tendency to say like, perform daily activities independently. It’s not, not always about
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independence, it’s also about being able to just do them better than you were able to before.
Because 1 live a fairly independent life. /'m raising, you know, a kid who just turned five. My
husband works. It’s not that I can’t do things independently, it’s just I struggle to do them. So it’s
being able to do them better. Um, so | think sometimes tending to make the question seem like the
person is really disabled means that people who are less disabled don 't feel included. So I don’t
know if there’s a way to make the language more inclusive ... " Pt#2; 41-year-old woman with
whole body CRPS for 16 years.

Therapist #3 mentioned that the term “participation” is a professional term commonly
used within the field of therapy and is not easily comprehensible outside of the therapeutic
context. However, other participants found the TDA easy to understand and appreciated its

comprehensiveness without being overwhelming.

“...1 think the verbiage is clear and concise. I don’t think it’s difficult. I don’t think it’s difficult
to read at all. I think this is very inclusive to everyone ...” pt#4, 41-year-old female, with CRPS

in one leg for two years.

“... I liked reading it the first time, reading the second time, and then I read it the third time. It
was still clear, I was able to go through it. I didn’t feel like I was stumbling through. I think you
were clear on the language. | liked how it was outlined. I liked the fact that it wasn’t complex,
but it wasn’t dumbing down on the language. It was like you made the point and explained it, it
was at a good reading level, so it wasn’t overwhelming ..." Pt #3, 47-year-old female with CRPS

symptoms in one leg for over a year.
6.3.3.3  Missing rehabilitation interventions

Participants mentioned additional rehabilitation techniques not listed in the decision aid and
recommended acknowledging that the decision aid does not cover all possible techniques but
focuses on the most effective ones for CRPS. The additional rehabilitation interventions
suggested by the patients and therapists were virtual reality, cupping therapy, acupuncture,
specialized hand therapy, and speech therapy for swallowing and speech challenges. One of the

patients also reported having a service dog that is being trained by the treatment team.
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“... I've used virtual reality glasses and it was something that wasn't mentioned as a
rehabilitation technique here. But you can't list everything for everyone because you only have a
certain amount of space. But you wanna be upfront with individuals too, to let them know that
you're providing like the top things that have been effective. But again, these may or may not
work for every single patient, but they've been most effective for most CRPS patients ..." pt#S5,

47-year-old female, with CRPS in two arms and back for more than one year.

" ... We sometimes refer our patients to speech therapists because of their problems with speech
and sometimes swallowing. They have really important roles in teamwork ... " therapist #1, PT,

with more than five years experience.
6.3.3.4 Rehabilitation interventions — pros and cons of treatment options

One of the sections of the TDA that all patients and most of the therapists expressed caught their

attention, was the section explaining the potential pros and cons of the specific interventions.

“... I loved the pros and cons. That was probably the best thing for me because going in I'd like
for somebody to tell me the benefits and what's gonna work and what's not gonna work, so that |
can make an informed decision ... pt#l, 50-year-old female, with CRPS in two arms for two

years.

"... The most prominent and relevant section of the decision aid was pros and cons section. you
know, I think this is where people can decide and weight and finalize their decision ... " therapist

#2, OT, with more than 10 years experience.
6.3.3.5 Key points to remember

Patient #4 and therapist #3 suggested adding the importance of joining support groups as a key
point for people with CRPS. They emphasized the benefits of sharing experiences and seeking
advice from others going through similar challenges. Additionally, participants suggested
acknowledging the variability of preferences and outcomes based on individual circumstances in
the key points to remember section. They highlighted the need for flexibility in treatment

options.
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“... Finding a support group has been really helpful. I'm part of several support groups online
on social media ... to hear other people's journeys with their specific treatment plans, doctors in
their area ... we talk a lot about regional areas, US patients, what doctors like, hey, I've heard of
this therapy. Do you know of a doctor that's close to the area? So that's been really good to be
part of these ... sometimes because we're having a bad flare, it's good to have somebody else
that's going through the same thing as you. | think that's been a key tool for me to use throughout
my ongoing therapy with CRPS is definitely being part of a support group and be a part of as

many of them as you can ... "pt#4, 41-year-old female, with CRPS in one leg for two years.

Two patients and two therapists highlighted the importance of a multidisciplinary
treatment team and coordinated care among healthcare professionals. They found it beneficial
when different specialists communicated and checked each other's notes to ensure consistent and

effective treatment.

“... I was fortunate to have a really good multi-disciplinary team that they talked to each other,
and so having that relationship with them and my primary care doctor, that was the most
successful thing for me ... So, I didn't have to feel overloaded with keeping up with everything. ...
I couldn't keep track of it in my head because | was so overwhelmed, and | was taking so many
medications. | was so tired ... But when she got together that multidisciplinary team, and then |
was actually informed, and they sat down, and they talked to me about my options and I felt like |
was actually a part of the decision ..." pt#1, 50-year-old female, with CRPS in two arms for two

years.
6.3.3.6  General suggestions and recommendations

Participants provided feedback on the decision aid's format, suggesting improvements such as
including key points to remember at the beginning, compiling all information in one document
with a table of contents, and incorporating videos or clickable links for better explanations of
certain treatments. One of the patients and two of the therapists proposed an online tool as an
alternative to a paper copy or pamphlet to have videos or clickable links to provide better
explanations of certain treatments. They found it difficult for people who have not been exposed
to some of the interventions to imagine and fully understand how a specific intervention is being

performed.
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“... I almost think that that should be some sort of, you know, video or clickable link. That
doesn't tell me what that is. | do think that it would be beneficial to have a video or even an
explanation, anything. So maybe an online tool will be needed for this one instead of having a
paper copy or a pamphlet, something like that ...” Pt#2; 41-year-old woman with whole body
CRPS for 16 years.

“... I'm not sure if this tool is going to be an online tool or just will be in paper format, but I
think that having it online, website or like an application to have some videos for introducing the
interventions in short videos would provide patients with a better picture of what they should

expect ...”" therapist #5, OT, with more than 5 years experience.

Most patients (3/5) and two therapists (2/5) recommended moving the “key points to
remember” to the beginning of the TDA. The reason for this idea was to inform patients of the

important points before providing them with the treatment options.

One of the patients and one occupational therapist raised an issue regarding “check the fact

section” and they believed that this section is redundant. Patient #2 mentioned:

“... Check the fact section you might not need. Mostly because if the person has paid attention to
it, they're gonna know the answers and if they haven't, they're not gonna know. They're not
gonna care anyway. If somebody says, I'm not sure, well, what does that even mean? Who's
going to answer the question for them? And does it really change the outcome of the decision
aid? Probably not. Sometimes when people see those things, they're like, oh God, | didn't read it
well enough. They're, they're testing me, they're mad at me because | don't know the answer,

which isn't really the goal of what you're doing ...”"

“... I believe that check the fact section is redundant and it is not adding any value to the
decision aid. I think it is digressing the overall aim of the decision aid. So, | think you should

remove this section ... " therapist #2, OT, with more than 10 years experience.
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6.4 Discussion

The aim of this study was to develop and validate an evidence-based rehabilitation treatment
decision aid for people with CRPS based on the ODSF. To the best of our knowledge, this is the
first structured, evidence-based rehabilitation treatment decision aid developed for CRPS.

The development process of this tool was comprehensive and incorporated multiple
sources of information. Firstly, the latest available evidence in the literature was extensively
reviewed to ensure that the decision aid was grounded in current research and best practices. This
approach allowed for the inclusion of up-to-date and relevant information that would aid people
with CRPS in making informed treatment choices and ensure that they access the best available

evidence in a lay language.

Additionally, experts in the field of CRPS and rehabilitation were consulted throughout
the development phase. Their expertise and insights played a crucial role in shaping the content
and structure of the decision aid. By involving specialists, the tool was able to incorporate a
comprehensive range of perspectives and address the diverse needs and preferences of people
with CRPS.

Furthermore, the integration of patient feedback was a fundamental aspect of the tool's
development. Patient perspectives and priorities were sought through various methods such as
interviews and surveys. By actively involving patients, their unique experiences and insights
were incorporated into the decision aid, ensuring its relevance and usability in real-world
scenarios. Patient feedback served as a valuable guide in developing and refining the tool and
making it more patient-centered.

The overall findings and content analysis of our study revealed several important themes
that informed the refinement of the decision aid. Participants expressed that they initially
received limited information and treatment options after being diagnosed with CRPS. They
emphasized the importance of receiving comprehensive information about various therapies and
rehabilitation options to avoid stress, anxiety, confusion, and being overwhelmed with the
situation. They found the diagnosis of CRPS stressful and not having reliable resources to learn
about all the available options for their treatment worsened the situation for them. This feedback
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emphasizes the significance of tailoring the decision aid to address individual differences and

promoting a realistic understanding of treatment outcomes 123,

One of the barriers to accepting treatments by patients was stated mixed or limited
evidence and uncertainty about the effectiveness of rehabilitation interventions. Therefore,
addressing skepticism and uncertainty when presenting treatment options is one of the important
considerations when a patient is diagnosed with CRPS. This issue also underscores the need for
open communication and providing people with CRPS with a balanced view of the benefits and

limitations of different treatments.

Another significant theme that emerged was the emphasis on individualized treatment
and realistic expectations. Participants appreciated the acknowledgment that there is no
guaranteed cure for CRPS and that treatment outcomes can vary among people. They suggested
incorporating this information earlier in the decision aid to help manage expectations. By
addressing this concern, the decision aid can foster realistic expectations and empower people to
actively engage in their treatment process. This issue was also reported to be one of the
important factors for the effectiveness of decision aids 2.

Receiving multidisciplinary and coordinated care is highlighted in clinical practice
guidelines for CRPS 22, Considering the complexity and heterogeneity of CRPS signs and
symptoms, the treatment of CRPS is mostly symptom-based and it is individualized for each
participant ‘. This raises the importance of incorporating different disciplines (including
occupational/physical/therapist, pain specialist, neurologist, psychologist, and other professionals
as relevant) in the management of CRPS to fully address various symptoms of patients 2326, This
point was also emphasized by almost all of the participants and they found it crucial for

consistent and effective treatment.

Our study also had some limitations that is important to acknowledge that may affect the
generalizability and validity of the findings. Firstly, one limitation of this study was the potential
for severity bias in the sample. The inclusion of two people with whole body CRPS and one with
bilateral upper extremity involvement may not represent the full spectrum of CRPS
presentations. This could limit the generalizability of the findings to individuals with less severe

or localized CRPS. Additionally, there is a potential for gender bias, as our patient participants
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were only female. This gender bias may limit the applicability of the findings to male individuals
with CRPS.

Another limitation of this study is the uncertainty surrounding data sufficiency in the
interview part. While efforts were made to include a sufficient number of participants to achieve
saturation/sufficiency, it is important to acknowledge the possibility that saturation may not have
been fully reached. The criteria used to establish data saturation were based on iterative analysis
and discussion among the research team. However, it is acknowledged that different researchers

or additional participants might have contributed further perspectives and insights.

Another potential bias/limitation of our study could be the insider status of the
interviewer relative to the participating therapists from hospital. The interviewer was affiliated
with St. Joseph's Hospital. This insider status may have influenced the responses provided by the
participating therapists as they might have been hesitant to express negative opinions or critique
aspects of the decision aid due to the potential for professional and social repercussions. This

limitation may affect the depth and breadth of perspectives obtained.

The overall findings of our study identified the importance of addressing information
needs, managing expectations, addressing skepticism, and promoting multidisciplinary care in
the management of CRPS. The findings and recommendations from this study contribute to the
ongoing improvement and refinement of the decision aid to better serve people with CRPS. A
significant constraint in our study was the limited time available due to the deadlines for the first
author's Ph.D. defense. The time constraint impacted various aspects of the study, including data
collection and the potential for a more extensive sample size. However, despite this limitation,
we made efforts to ensure rigor and comprehensiveness in our research within the available
timeframe. Additionally, future studies could incorporate ongoing feedback from patients and
healthcare providers to further refine the decision aid, ensuring its continuous improvement and

relevance in supporting treatment decision-making for people with CRPS.
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6.6 List of tables

Table 6-1 Demographic information of the participants in the cognitive interview

Therapists (n) Patients with CRPS

mean (£SD); n

Age 40 (£8) 49 (x4)
Sex Female 1 5
male 4 0
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Working Less than 5 2 NA
experience years
(Therapists)
More than 5 3
years
Duration of CRPS symptoms NA +1 year (2-15)
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Chapter 7

7 General Discussion and Future Directions

7.1 Overview of this dissertation

The objective of this dissertation was to develop a decision aid for rehabilitation interventions
addressing pain and disability in persons with Complex Regional Pain Syndrome (CRPS) based
on the Ottawa Decision Support Framework (ODSF). The developed decision aid was based on
the most recent available evidence (up to January 2023) and intended to be adapted to the
preferences and needs of patients and therapists. This chapter explores the study’s implications
and the potential for future research to explore the effectiveness of implementing the decision aid

in patients’ clinical outcome.

Employing the ODSF as a well-established framework  for the development of the
rehabilitation treatment decision aid (TDA), we could use a structured approach to decision-
making, incorporating the best available evidence, the preferences of patients and therapists, and
the clinical judgment of healthcare providers. The TDA was intended to help patients and
healthcare providers make more informed decisions about the best course of action for
rehabilitation interventions addressing the individual experience of CRPS; and to include
patients in the decision-making process. People with CRPS often face challenging decisions
regarding their treatment due to the variety of symptoms and the absence of agreement on
diagnostic criteria and treatment approaches. This lack of clarity can cause patients to feel
confused, anxious, and uncertain. While decision aids have demonstrated positive outcomes in
assisting decision-making for various medical conditions, their effectiveness and feasibility in
the context of CRPS rehabilitation have not been studied or proven. To the best of our
knowledge, this is the first structured, evidence-based rehabilitation treatment decision aid
developed for CRPS

Conducting a literature review, we identified information on the different rehabilitation
interventions available for CRPS, their potential benefits and risks, and the level of evidence

supporting their use 23, The decision aid also included information on the patient's and health
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care provider’s preferences and values, extracted from the survey study we conducted, which

were used to tailor the pathway of the TDA to the individual’s needs, preferences, and values.

In order to validate the TDA that was developed by our research team, we conducted cognitive
interviews with persons with lived experience of CRPS and health care providers to CRPS
patients. Employing a cognitive interview approach 4, we were able to assess the clarity and
comprehensibility of the decision aid's content and to identify any areas of confusion or
misunderstanding among the patients and health care providers. Using the feedback obtained
from cognitive interviews we were able to refine and improve the decision aid, ensuring that it is

understandable and relevant to its target users and covers all relevant aspects.
7.2 Clinical and research implications

The ODSF is a theoretical framework that emphasizes the importance of tailoring decision
support to the individual needs and preferences of the patient and promoting patient autonomy
and involvement in the decision-making process 1. A decision aid for rehabilitation interventions

for CRPS using the ODSF could have several clinical and research implications, including:

Improved patient outcomes: Decision aids can help patients make more informed decisions about

their healthcare options, leading to better treatment outcomes. In the case of CRPS, a decision
aid could help patients understand the benefits and risks of different rehabilitation interventions,
linking patient expectations to the known effects/outcomes, and leading to more appropriate and

effective treatment choices.

Increased patient involvement in decision-making: The TDA emphasizes the importance of

involving patients in healthcare decisions. A decision aid for CRPS rehabilitation interventions
could empower patients by providing them with information and helping them make choices that
align with their preferences and values. Additionally, it is helpful in reducing patient’s burden of
finding reliable information about their treatment choices. Participants in our study reported the
diagnosis of CRPS was overwhelming for them, and they valued trusted advice. Confusion
around identifying the available treatment options could exacerbate the anxiety, uncertainty, and

mental burden for patients.
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Standardized decision-making: The ODSF provides a standardized approach to developing

decision aids, ensuring that the aid is evidence-based and reflects best practices. This could lead
to more consistent and effective decision-making across healthcare settings. For instance, since
upper extremity CRPS is commonly treated in hand therapy clinics influenced by occupational
therapy, while lower extremity CRPS is typically treated in general physical therapy clinics,
having a shared decision aid could introduce greater uniformity in the types of treatments
considered and provided.

Evaluation of the effectiveness of the decision aid: A decision aid for CRPS rehabilitation

interventions can be evaluated to determine its effectiveness in helping patients and healthcare
professionals make informed decisions about treatment options. Future research can assess the
impact of the decision aid on patient outcomes, including satisfaction with care, quality of life,
and adherence to treatment. Our research team encourages other researchers and clinicians in the
field of CRPS management to use the rehabilitation decision aid we have developed to further

refine the tool and in this population.

Identification of patient preferences and values: A research study using a decision aid for CRPS

rehabilitation interventions can identify patient preferences and values related to different
treatment options. This information can help healthcare professionals better understand patient
needs and make more patient-centered treatment decisions. Engaging patients actively in the
decision-making process has been shown to improve adherence to treatment and patient

satisfaction.

Assessment of the impact of the decision aid on healthcare utilization: A decision aid for CRPS

rehabilitation interventions can be evaluated to determine its impact on healthcare utilization.
Future research studies can assess the effect of the rehabilitation decision aid on healthcare
resource utilization for patients, such as the number of clinic visits or therapeutic sessions to

obtain information about the available treatment options for their condition.

Identification of factors influencing decision-making: A research study using a decision aid for

CRPS rehabilitation interventions can identify individual level, intervention level and system

level factors influencing decision-making by patients and healthcare professionals. This
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information can help to develop strategies to promote shared decision-making and improve the

use of evidence-based treatment options.

Overall, a rehabilitation treatment decision aid for CRPS can be a valuable tool for improving
patient outcomes, enhancing patient-centered care, and providing opportunities for research to

advance the understanding and management of CRPS.

7.3 Limitations

This PhD dissertation had several limitations that should be considered when interpreting the
findings and considering the implications of the results.

Firstly, development of a TDA is a complex process that requires a significant amount of time
and resources. Given the limited four-year timeframe of the PhD thesis, it was not feasible to
conduct testing and validation of the TDA within a clinical practice setting. However, for future
research, we highly recommend that researchers pursue a validation study to assess the

effectiveness of the developed rehabilitation TDA in real-world clinical settings.

Secondly, the study's recruitment of patients was limited due to several factors. Despite
efforts to recruit a larger sample size, the number of patients who participated in the cognitive
interview was smaller than intended. This may have impacted the generalizability of the findings
and the representativeness of the sample. In addition, the recruitment of patients was also limited
due to the COVID-19 pandemic, which made it difficult to conduct face-to-face interviews and

assessments.

We also recruited a large number of therapists and patients from different parts of the
world. While this could be viewed as a strength of the thesis, as it provides diverse perspectives
on rehabilitation interventions for CRPS, it could also be seen as a potential limitation. The
advantage might be that we have input from patients and therapists from different cultures and
societies, while the disadvantage could be that TDAs, and their recommendations could vary
across different cultures. This issue could decrease the usability of our TDA, and we strongly
recommend future researchers to consider adaptations when using for their patients in different

countries, if required.
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Finally, another limitation of the study was that we did not evaluate the decision aid's
effectiveness in the clinical setting. Although the decision aid was based on the most recent
available evidence and was designed to be adaptable to the preferences and needs of patients and
therapists, it is unclear whether it will be effective in clinical practice. The decision aid will need

to be tested in a clinical setting to determine its effectiveness and impact on patient outcomes.

In conclusion, while this study provides a valuable contribution to the development of a
decision aid for rehabilitation interventions for CRPS, several limitations should be considered
when interpreting the results. Future studies should focus on addressing these limitations,
including evaluating the decision aid's effectiveness in a clinical setting, recruiting a larger and
more diverse sample of patients, and revising the items of the current TDA if indicated by such

work.
7.4 Suggestions for the future research

We highly recommend conducting further research to thoroughly evaluate the effectiveness of
the rehabilitation TDA developed by our research team. This would involve investigating various
aspects related to shared decision-making, patient involvement, and patient satisfaction with the
decision-making process. The following research endeavors would contribute to a deeper
understanding of the TDA's effectiveness, feasibility, and impact on the care provided to patients
with CRPS.

One potential next step would be to prioritize a study aimed at assessing the impact of the
TDA on shared decision-making. This study could involve a randomized controlled trial design,
where patients with CRPS are randomly assigned to either the group utilizing the TDA or a
control group receiving standard care. Outcome measures such as the level of shared decision-
making, patient engagement, and decisional conflict could be evaluated to determine the
effectiveness of the TDA in facilitating shared decision-making and increasing patient

involvement in decision-making.

Furthermore, it would be valuable to investigate the integration of the TDA into routine
clinical practice. This could be achieved by conducting a feasibility study or implementation
research, which examines the practical aspects of incorporating the decision aid into the existing

164



routine patient care. This research could identify any barriers or facilitators to the adoption of the
TDA by healthcare providers and patients with CRPS. Factors such as usability, acceptability,
and workflow integration could be explored to gain insights into the successful implementation

of the TDA in real-world clinical settings.

Considering the importance of patient satisfaction, another research avenue could focus
on assessing patient satisfaction with the decision-making process when using the TDA. This
could involve qualitative interviews or surveys to gather patient perspectives on their experiences
with the TDA, their level of satisfaction, and perceived benefits or drawbacks. Understanding the
impact of the TDA on patient satisfaction would provide valuable insights into its effectiveness

and potential improvements.
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Appendices

8  Appendices

8.1 Summary of the Stanton-Hicks, et al., 1998 guideline

Author, Year

Summary of the findings

Stanton-Hicks, et al.,
1998*

A consensus treatment guideline to present an orderly approach
for the treatment of chronic CRPS I and |1

Central theme = Functional restoration

Two essential components =» Self-management and functional
rehabilitation

Main focus =» Specific exercise therapy to restore function after

musculoskeletal injury.

Core concepts =» Motivation, Mobilization, and Desensitization*.
*Desensitization =» By application of pharmacological and
interventional techniques to address certain signs and symptoms, and

relieving pain.

This guideline includes four steps:

Developing therapeutic alliance and rapport.

Incorporating motivation, mobilization, and desensitization.
Isometric strengthening and stress-loading.

Completing functional recovery.

rpobhdRE

Complications:
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1. Depressive and anxiety symptoms, inappropriate anger, and
personality disorders =» Pharmacotherapy, psychotherapy, and
behavioral management

2. Severe pain =» Aggressive treatment of the nociceptive or
neuropathic generator

3. Severe cutaneous allodynia =» Cutaneous desensitization and
Proprioceptive stimulation

4. Dependent edema =» Elevation, active ROM, antiedema
garments, pumps, and diuretics

5. Contractures = Frequent gentle work, dynamic splinting, and
serial splinting

Lower extremity CRPS

=>» hydrotherapy through a graduated weight-bearing program.
=>» modified scrub-loading (e.g., PABS board) techniques
=»Balanced walking as much as tolerated.

Last stages of the algorithm

=>» Self-management and minimizing dependence on invasive and

technical modalities
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8.2 Summary of the Stanton-Hicks; 2002 guideline

Author, Year

Summary of the findings

Stanton-Hicks; 2002
2

“Rehabilitation is the mainstay of CRPS treatment”.

Rationale=» Incorporating interdisciplinary approaches and refining
the linear approach of timing and sequencing of the treatments
proposed in the previous guideline.

The goal of treatment =» Minimization of pain and optimization of
function through rehabilitation, pain management, and psychological

therapy.

“*In case of not responding to treatment within 12-16 weeks =» more

interventional therapies. **

Successive steps in the pathway =» Achieving gentle active ROM,
stress loading, scrubbing techniques, isotonic strengthening, general

aerobic conditioning, and postural normalization.
Key to successful treatment =» keep patients motivated and engaged.

Failure to progress in each stage =» stronger drugs for pain relief,
more intensive psychotherapy, or the use of more aggressive pain

management techniques, such as regional anesthesia or SCS.

This guideline includes three stages:

1. Developing a strong therapeutic alliance and rapport for a
successful occupational and physical therapy intervention.
Increase patients’ flexibility with the use of gentle active ROM.
3. Normalizing use of the affected limb, assessment of
ergonomics, posture, and required modifications at home and

N
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the workplace, and complementary recreation therapy and
vocational rehabilitation.

In case of concomitant Myofascial pain syndrome (MFPS) associated
with the affected region =» stretching, strengthening, postural

correction, electrical stimulation, and muscle relaxants.

Edema control =» elevation, retrograde massage, Jobst compression

pump, sympathetic blocks, diuretics.

Table 5: Summary of the Perez S, et al., 2010 guideline

Author, Year

Summary of the findings

Perez S, et al., 2010
3

Developing evidence-based multidisciplinary guidelines for treatment
of CRPS-I from studies published between 1980 to June 2005.

=>“Physiotherapy”, without elaborating on what this physiotherapy
entails, is usually recommended as a supplementary treatment for
patients with CRPS-I.

Key to successful recovery = Functional recovery

Recommendations based on the level of evidence:

1. Level-2 evidence =» Physiotherapy (in general) for upper limb
CRPS-1 is likely to have positive impact on this condition and
patients’ coping skills.

2. Level-3 evidence = Physiotherapy interventions might be
effective for the treatment of chronic CRPS-I.

3. Level-4 evidence =» Physiotherapy should be included in
routine treatment of CRPS-I.

4. Level 4 evidence = Insufficient evidence for the effectiveness
of TENS in the treatment of CRPS-I.
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Level-3 evidence = OT could be effective in functional and
activity limitation improvement.

Level-4 evidence =» No evidence on the effectiveness of
multidisciplinary treatment of CRPS-I.
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8.3 Summary of the Goebel A, et al., 2012-2018 guideline

Author, Year

Summary of the findings

Goebel A, et al.,
2012 46

Extracted and adapted from the UK guidelines for diagnosis, referral,

and management of CRPS developed by an expert panel and based on

experts’ opinion.

Main focus =

CRPS diagnostic criteria (Budapest criteria),
Differential diagnosis for CRPS,
Psychological risk factors,

Four pillars of treatment for CRPS

Four pillars of treatment for CRPS:

Patient information and education
Pain relief

Physical and vocational rehabilitation
Psychological interventions

General Recommendations:

Early diagnosis to prevent secondary physical limitations and
psychological consequences of undiagnosed chronic pain.

To avoid symptoms’ progression =» Early referral to PT and
start of gentle active movements.

Referring more severe cases to pain management specialist and
rehabilitation programs.

Paying attention to integrated interdisciplinary treatment
approach.

Providing patient education about CRPS.

Complex CRPS =>» Having access to specialist interdisciplinary
rehabilitation programs.

Close teamwork between specialist rehabilitation teams and
pain management services.

Access to rehabilitation medicine cares in the context of a
cognitive behavioral approach involving both the patient and
their family.

Features of the rehabilitation program =» Being goal orientated
and actively engage patients and their family in goal setting to
make patients responsible for the rate of progress.

Early access to vocational assessment.
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Rehabilitation Treatment Algorithm:

CRPS patients with mild/moderate symptoms

- Patient education + routine treatment*
- Successful treatment and an ongoing improvement should be
evident within 4 weeks

=» Failing to respond to routine treatment or for patients with

moderate/severe symptoms and/or dystonia

- Referring to multidisciplinary pain clinics and more specific

treatments*

*Routine treatment = Routine treatments referred to: patient education and support, desensitization,
general exercises and strengthening, functional activities, mirror visual feedback, gait re-education, TENS,
postural control, pacing, prioritizing and planning activities, goal setting, relaxation techniques, coping
skills, hydrotherapy, sleep hygiene, oedema control strategies, vocational support, facilitating self-

management of condition, splinting (use with caution for a short period of time and usually in acute cases)

+ specific treatments=» graded motor imagery, self-administered tactile and thermal desensitization (to
normalize touch perception), correcting body perception disturbance (looking, touching and thinking about
the affected body part), mental visualization (to normalize altered size and form perception of the affected
body part), functional movement techniques (improving motor control and awareness of affected limb
position), stress loading, conflict allodynia re-education (reducing fear of physical contact with others in

community settings), management of CRPS-related dystonia.
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8.4 Summary of the Harden R Norman, et al., 2013 guideline

Author, Year Summary of the findings

Harden R Norman, Developed by a collaboration of expert practitioners (evidence-based +
etal., 2013, 2019 "® | expert opinion). Adapted from three expert consensus meetings:
Malibu (1987), Minneapolis (2001), Budapest (2004).

Main focus =» Functional restoration

Overall Rehabilitation Treatment Algorithm in 4 steps:

1. Mirror visual feedback (MVF), Graded Motor Imagery (GMI),
Reactivation, Contrast Baths, Desensitization, and Exposure
Therapy

2. Edema Control, Flexibility (active), Isometric Strengthening,
Correction of Postural Abnormalities, and Diagnosis and
Treatment of Secondary Myofascial Pain

3. Stress Loading, Isotonic Strengthening, ROM (gentle, passive),
General Aerobic Conditioning, Postural Normalization, and
Balanced Use

4. Ergonomics, Movement Therapies, Normalization of Use, and
Vocational/Functional Rehabilitation

** Failing to start or progressing through the treatment algorithm =»
More or stronger medications, more intensive psychotherapies, and/or

more interventional therapies
Core principles of Malibu experts:

Patient motivation, desensitization, reactivation facilitated by pain
relief, pharmacological and/or interventional treatments, and cognitive

behavioral psychotherapeutic techniques

Core principles of Minneapolis experts:
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Concurrent pathways of rehabilitation, pain management, and

psychological treatment, while emphasizing on functional restoration,

rather than analgesic modalities and time constraints.

PR

Psychological intervention treatment algorithm

Patient and Family Education about CRPS

Psychological Evaluation

Psychological Pain Management Intervention

Focused cognitive behavioral therapy targeting these issues

OT roles in conservative management of CRPS=»

Overall Goal =
Minimizing pain and edema while maximizing functional use of
the affected body part.
Adjusting therapeutical interventions based on therapeutic
response while sustaining patients’ enthusiasm and
encouragement in the rehabilitation process.
Therapeutic leaders in the functional restoration process with
considering biopsychosocial principles
Evaluation of the affected body area functional status:
Active ROM (goniometer); edema (circumferential
measurement or volumeter), coordination/dexterity,
skin/vasomotor changes, pain/ sensation, and use of the affected
body part in activities of daily living (ADL)
Interventional focus =

a) Early phases of the movement (activation of premotor

and primary motor cortices) using GMI and MVF.

b) Minimizing edema

c) Normalizing sensation

d) Promoting normal positioning

e) Decreasing muscle guarding

f) Increasing functional use of the extremity

g) Splinting (in severe cases)
Beginning gentle active movements
Edema management (specialized garments and manual edema
mobilization)
Desensitization techniques (Superficial or surface techniques)
Stress-loading program (Two principles: scrubbing and
carrying)
General use of the affected body part in ADL
Increasing functional use of the extremity.
Participating in active ROM, coordination/dexterity, and
strengthening tasks.
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Proprioceptive neuromuscular facilitation (PNF) patterns to
improve strength and balance while increasing ADL
performance.

Collaborating with vocational counselor to set return-to-work
goals.

PT roles in conservative management of CRPS =»
Overall PT exercise program goal =» gradual increase of
strength and flexibility, mainly through weight-bearing while
paying attention to pacing, rest breaks, and relaxation
techniques.

Critical role in functional restoration.

Complementing occupational, vocational, and recreational
therapy.

Gentle progressive exercise program =» increasing ROM,
flexibility, and strength

Improving functional tasks = gait training (lower extremity),
collaborating on OT, recreational, and vocational goals.
Applying therapeutical interventions according to patients’
tolerance and paying attention to insensate area.

Aggressive PT leads to =» severe pain, edema, distress, fatigue,
exacerbating inflammation and sympathetic response.

Avoid using assistive or ROM devices, prolonged use of ice,
and inactivity.

Informing patients of the pain experience in case of too much or
too little exercise and help them find the “happy medium”.
Helping patients toward functional active lifestyle.
Emphasizing on maintaining normal posture and movement
pattern to avoid changes to adjacent joints and muscles.
activation of cortical networks = GMI and MVF

Instructing patients to avoid physical stressors

Graded exposure therapy to exercises (educational program
explaining the “fear-avoidance mode) + tailored exercise
program =>» pain and disability improvement

Pain exposure therapy (A time-contingent approach
incorporating regular PT techniques to perform progressive-
loading exercises tailored to specific body functions)

Mat exercises =» A non-weight-bearing approach for the
extremity and postural muscles strengthening.

Teaching neuromuscular proprioception exercises =» to master
proper movement patterns.

Re-establishing body awareness by behavioral programs = A
pain-contingent approach including graded sensory motor
returning exercises for pain reduction and tactile discrimination
sense improvement.
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Aggressive treatment of myofascial pain syndrome of the
supporting joint

Aquatic therapy

Hands-on techniques =» massage, myofascial release,
electrostimulation modalities, contrast baths

Recreational therapy roles in conservative management of
CRPS =

Goal = Using enjoyable activities for increasing body
movement in the affected body part by regaining the patients’
ability and freedom to follow their own leisure lifestyle choices.
Techniques =» modifications, adaptive equipment, and creative
problem solving

Complementing OT and PT goals by advanced planning.
Developing new leisure skills while reintroducing the patient to
stable community involvement.

Overcoming Kinesiophobia and promoting increased movement
with the use of creative tactics by providing patients decision-
making freedom and fun.

Vocational Rehabilitation (VR) roles in conservative management
of CRPS =

Goal =» Preparing patients to return to work and gaining
ultimate functional restoration.

Return to work assessment =» Assessing data from medical,
occupational, educational, financial, and labor market fields.
Addressing benefits of work and accommodations + job
modifications + pain management techniques

Planning for return-to-work

Assessing the possibility of returning to the original job,
alternatives of either a modified version of the previous job or
an alternate job with the same employer, or a new job
placement.

Collaboration with OTs for the assessment of the return-to-work goals.
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8.5 Summary of the Andreas Goebel, 2019 guidelines

Author, Year

Summary of the findings

Andreas Goebel,
20199

Developed by a collaboration between the experts of European Pain
Federation and CRPS patients, including 17 standards in 8 areas =

Covered areas: Diagnosis, multidisciplinary care, assessment, care
pathways, information and education, pain management, physical
rehabilitation, and distress management.

Diagnosis =2

1. Using Budapest criteria for diagnosis.

2. No use of diagnostic tests, except for excluding other diagnoses.
Multidisciplinary care =2

3. Severity of CRPS as the indicator of the need for multidisciplinary
care for more severe and complex cases.

Assessment =

4. A thorough evaluation identifying any triggers for the CRPS, the
severity of pain and how it affects the ability to function, engagement
in ADL, participation in extracurricular activities, quality of life,
sleep, and mood regulation.

Care pathway 2

5. Referring to specialized care in case of no improvement in pain and
function within two months after starting treatment, despite good
adherence to treatment.

6. Cues for referral to super-specialized care=» CRPS spread, fixed
dystonia, myoclonus, skin ulcerations or infections or malignant

oedema in the affected limb, and extreme psychological distress.
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7. Advanced CRPS treatments, such as multidisciplinary
psychologically informed rehabilitation pain management programs
(PMP), must be made available in specialized care facilities.
Information and education =2

8. Providing adequate information to patients, their dependents, or
carers, regarding CRPS causation, natural course, signs and symptoms,
outcomes, and treatment options by therapeutic disciplines.

Pain management =

9. Accessing pharmacological treatments appropriate to CRPS or other
similar neuropathic pain conditions.

10. Pain management must be accompanied by a tailored rehabilitation
plan. 11. Stopping guidelines and medication reduction plan in case of
demonstrating adverse events or non-efficiency.

12. Reassessment of patients due to the alteration of the clinical picture
of CRPS.

Physical rehabilitation=»

13. Early and frequent assessment in terms of affected limb function,
general body function, and home/work/school activity participation, as
appropriate. VVocational rehabilitation should be offered, as needed.

14. Early referral to OTs and PTs.

15. Available training on basic approaches of CRPS pain management
for OTs and PTs.

Distress management =

16. Depression, anxiety, post-traumatic stress, pain-related fear and
avoidance should be assessed as distress factors.

17. Evidence-based psychological treatment should be available to
CRPS patients, as needed.
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8.6 Overlap across studies in terms of treatment goals and

potential outcomes

Treatments/Goal/Techniques %) %) g ™ o
X X o N — pdt
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Pain management X X X X X X 100%
Functional restoration X X X X X 83%
Stress-loading X X X X 67%
Psychotherapy X X X X 67%
Edema management X X X X 67%
Gentle active movements X X X X 67%
Vocational rehabilitation X X X X 67%
Normal functional activities X X X X 67%
Physiotherapy in general X X X X 67%
Isometric/isotonic strengthening X X X X 67%
Electrical stimulation X X X 50%
Self-management X X X 50%
Exercise therapy/aerobic exercises | X X X 50%
Motivation and engagement X X X 50%
Desensitization X X X 50%
Behavioral management/therapy X X X 50%
Splinting X X X 50%
Hydrotherapy X X X 50%
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Recreation therapy X X X 50%
Postural correction X X X 50%
Relaxation techniques X X X 50%
Occupational therapy X 50%
Education X X 50%
Proprioceptive stimulation/PNF X 33%
Scrubbing techniques X 33%
Ergonomics X X 33%
Multidisciplinary care X 50%
Mirror therapy X X 33%
Gait re-education/ training X X 33%
Pacing X X 33%
Coping skills X 33%
Graded motor imagery X X 33%
Dystonia management X 33%
Stretching X 17%
Go_al_s_etting/prioritizing /planning X 17%
activities

Sleep hygiene X 17%
Correcting body perception disturbance X 17%
Mental visualization X 17%
Allodynia re-education X 17%
Contrast Baths X 17%
Exposure Therapy X 17%
Reactivation X 17%
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Pain exposure therapy X 17%
Mat exercises X 17%
Massage X 17%
Myofascial release X 17%
Mobilization 17%
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8.7 Thematic analysis for conservative management for CRPS

Treatments/Goal/Techniques

Subthemes

Themes

Pain management

Pain redution

Symptom reduction

Functional restoration Func Res Functional restoration
Stress-loading Func Res Symptom reduction
Psychotherapy Psycho Ther Inter/multidisciplinary care
Edema management Symp Red Symptom reduction

Gentle active movements Exercise Functional restoration

Vocational rehabilitation

Return to routine life

Inter/multidisciplinary care

Normal functional activities

Exercise

Functional restoration

Physiotherapy in general

Routine rehab care

Inter/multidisciplinary care

Isometric/isotonic strengthening

Exercise

Functional restoration

Electrical stimulation

Routine rehab care

Inter/multidisciplinary care

Self-management

Patient education and
consultation

Inter/multidisciplinary care

Exercise therapy/aerobic exercises

Exercise

Functional restoration

Motivation and engagement

Patient education and
consultation

Inter/multidisciplinary care

Desensitization

Symp Red

Symptom reduction

Behavioral management/therapy

Behavioral therapy

Inter/multidisciplinary care

Splinting

Symp/Func

Symptom reduction

Hydrotherapy

Func Res

Functional restoration

Recreation therapy

Return to routine life

Inter/multidisciplinary care

Postural correction

Routine rehab care

Functional restoration

Relaxation techniques

Symp/Func

Inter/multidisciplinary care
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Occupational therapy

Routine Rehab care

Inter/multidisciplinary care

Education

Patient education and
consultation

Inter/multidisciplinary care

Proprioceptive stimulation/PNF

Routine rehab care

Inter/multidisciplinary care

Scrubbing techniques

Symp Red

Symptom reduction

Ergonomics Return to routine life Inter/multidisciplinary care
Multidisciplinary care Symp/Func Inter/multidisciplinary care
Mirror therapy Symp/Func Symptom reduction

Gait re-education/ training Func Res Functional restoration
Pacing Func Res Functional restoration
Coping skills Return to routine life Inter/multidisciplinary care
Graded motor imagery Symp/Func Functional restoration
Dystonia management Symp Red Symptom reduction
Stretching Exercise Functional restoration

Goal setting/prioritizing /planning
activities

Return to routine life

Inter/multidisciplinary care

Sleep hygiene

Return to routine life

Inter/multidisciplinary care

Correcting body perception Symp/Func Inter/multidisciplinary care
disturbance

Mental visualization Func Res Inter/multidisciplinary care
Allodynia re-education Symp Red Symptom reductions
Contrast Baths Symp Red Symptom reduction
Exposure Therapy Symp Red Inter/multidisciplinary care

Reactivation

Return to routine life

Functional restoration

Pain exposure therapy

Pain reduction

Symptom reduction

Mat exercises

Exercise

Functional restoration
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Massage Routine rehab care Inter/multidisciplinary care

Myofascial release Pain management Symptom reduction

Mobilization Func Functional restoration

8.8 Search strategy for the clinical practice guidelines

1 peripheral neuropathy/ or Complex regional pain syndrome.mp. or pain/ or complex

regional pain syndrome/ or myofascial pain/ or causalgia/

2 CRPS.mp.
3 reflex sympathetic dystrophy.mp. or complex regional pain syndrome type I/
4 complex regional pain syndrome type I/ or RSD.mp.

5 Sudeck's atrophy.mp.

6 causalgia.mp. or complex regional pain syndrome type 11/
7 conservative treatment/ or conservative.mp.

8 rehabilitation.mp.

9 non-pharmacological.mp.

10 physiotherapy/ or physicaltherapy.mp.

11 occupational therapy/ or hand therapy.mp.
12 Guideline.mp. or practice guideline/

13 recommendation.mp. or practice guideline/

14 lor2or3ordor5or6
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15 7or8or9orl10orill
16 12 or 13

17 14 and 15 and 16
8.9 Rehabilitation Treatment Decision Aid

8.9.1 What is a Rehabilitation Treatment Decision Aid?

A treatment decision aid (TDA) is a tool that can facilitate collaboration between patients and
clinicians in making decision regarding the available rehabilitation interventions for Complex
Regional Pain Syndrome (CRPS). TAD helps patients in assessing the possible advantages and
disadvantages of different interventions, and allowing them to consider their own preferences to

create a treatment plan that meets their specific needs and objectives.
8.9.2 Complex Regional Pain Syndrome: Key Facts

A Chronic Pain Condition
The exact cause of CRPS is still unknown

Happens due to the malfunction of the nervous system

Yy

CRPS is a complex of symptoms =>»

Severe pain in an arm, hand, leg and/or foot (the affected limb(s))
Strong reaction to touch or cold/hot weather

Difficulties doing daily activities

Changes in body hair and/or nails

Changes in sweating (can be more or less than usual, or in unusual spots)

Swelling (that isn’t going away, or that comes and goes for no reason)
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>
>

Stiffness

Changes in skin’s temperature or in the colour and texture of the skin of the

affected limb

8.9.3 CRPS Diagnosis

No specific timeline for CRPS diagnosis.

Who can confirm the diagnosis of CRPS for me?

Your family doctor/physician

Your surgeon if you have had surgery

You may be referred to other specialists =

In some cases, your doctor may refer you to a specialist, such as a pain management specialist or
a neurologist, for further evaluation and treatment.

8.9.4 Rehabilitation Treatment

In this section we will explain rehabilitation interventions that are recommended and being

used for the management of CRPS:

>

Mirror therapy: Placing a mirror between your affected limb (for example, the arm or leg
affected by CRPS) and your unaffected limb. By doing simple exercises or movements with your
unaffected limb while looking in the mirror, you can "trick™ your brain into thinking that your
affected limb is moving too.

Graded Motor Imagery involves a series of mental exercises, such as imagining moving the
affected limb, recognizing pictures of body parts, and differentiating between left and right limbs.
By doing these exercises in a structured way, it can help improve the brain's connection to the
affected limb.

Stress loading involves gradually increasing the amount of weight or resistance placed on a
specific muscle or joint, which puts stress on the tissue and signals the body to build stronger
muscles and bones.

Heat/Cold therapy or Contrast bath: A series of quick and repeated immersions in warm and
cold water to help reduce inflammation and pain.

Sensory re-education/desensitization: Touching or rubbing the skin with different textures and
materials:

a) directly in the area affected by your condition to feel more normal or

b) on nearby skin to help retrain the feeling

General functional activities to increase activity levels (daily activities that are important to you
e.g. getting dressed, preparing meals)

Swelling control like massage, compression stockings, or hands-on treatments to reduce the
swelling of your affected limb.

Splinting or bracing: Devices that are put on your hands or limbs to help you move, or to help
you rest.

Biofeedback: A type of therapy that uses sensors attached to your body to help you become more
aware of your body, relax you and relieve pain.
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Transcutaneous Electrical Nerve Stimulation (TENS): A device that sends small electrical
current to body parts for pain relief.

Hydrotherapy: Water therapy; Moving and exercising in water, essentially in a pool, used for
pain relief and treatment; can be whole body or just one limb.

Acupuncture: Inserting thin needles into targeted areas of the body for pain relief.

Pain education/Self-management: Pain education involves educating you about your pain, its
causes, and ways to manage it, such as through relaxation techniques, exercise, and proper
medication use. Self-management involves learning how to manage your symptoms and strategies
to cope with pain, improving daily activities, and promoting overall physical and emotional well-
being.

Cognitive Behavioral Therapy is a type of talk therapy with your therapist that helps you
become aware of inaccurate or negative thinking about your symptoms.

8.9.5 Key Points to Remember

Everyone's experience with CRPS is different: What works for one person may not work for
another. By working closely with your healthcare team and following their recommendations,
find a treatment plan that works for you the most.

Be patient: Rehabilitation interventions for CRPS can take time to be effective, so it's important
to be patient and stick to your treatment plan.

Stay active: Staying active is essential for managing CRPS. Your therapist will work with you to
develop an exercise program that is safe and effective for your specific needs.

Work with a multidisciplinary team: CRPS is a complex condition that often requires a team
approach to treatment. Working with several different health professionals (for example. a doctor
plus a physiotherapist plus a psychologist) can help you to develop the best treatment plan to help

your body, your mind and your emotions.

8.9.6 Making decisions about treatment

First, it is important to identify which outcomes are most important to you: Please

mark the top five important outcomes for you. (Hint: what area do you want to see

change in the most?)

O O O O O O O

Pain reduction o Emotional factors and psychological
Function improvement factors such as sadness, anger, stress,
Swelling anxiety, or depressive symptoms.
Stiffness o Sleep quality
Hypersensitivity o Sexual activities
Range of motion o Fatigue and energy level
Strength o Return to work/school

o Engaging in social activities
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o Reduction of medication use
o Ability to perform daily activities
o Muscle atrophy
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o OR Please mention the outcomes that are important to you and have not been
mentioned in the list above.

o Itis important to discuss your treatment options with your healthcare
provider to help you make an informed decision.

o The following treatment options are recommended by experts,
published guidelines, and evidence from individual research studies.
We have listed them under the specific outcomes they should help to
change. We will also describe them a bit more on the following pages.
However, it is important to note that some of these treatments may not
be easily available where you live.

Interventions Pain Function Other Symptoms Reduction
Reduction Improvement
Mirror Therapy
Graded Motor Imagery
Pain education/Self-management
Modalities (e.g. TENS, hydrotherapy, contrast
bath, acupuncture, splinting) Stiffness improvement
General functional activities
Stiffness improvement
Strengthening and stretching exercises
Stiffness improvement
Stress loading
Stiffness improvement
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Hydrotherapy/contrast bath

Edema improvement

Sensory re-education/desensitization

Reducing Hypersensitivity

Retrograde Massage

Edema improvement

Preventing or correcting deformities

8.9.7 Types of rehabilitation programs:

In this section we will provide you with a short description and discuss the pros and

cons of each type of treatment:

1. Mirror Therapy; Graded Motor Imagery;

Pros:
There are several studies that show mirror therapy and graded motor imagery can reduce

pain and improve function

Can be done at home, reducing the need for frequent visits to a therapist
It is not expensive and very easy to use

Can be done online

Cons:
Can be time-consuming: It may take several weeks or months to see significant

improvement

2. Pain education/Self-management
Pros:
Facilitates pain management.

Helps you understand the causes of your pain and how it has affected your body

Causes the feeling of having more control over your symptoms
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Can improve your mental health condition, which has been affected by your condition
Reduces the fear of movement due to pain and encourages you to start light activities
Being recommended by therapists and patients who have the experience of receiving pain
education and tried self-management based on the published survey studies

Can be done online

Cons:
May not be effective in patients with severe symptoms

Requires motivation to follow the sessions over a period of time

May not provide immediate relief and it may take several weeks or months to see
significant improvement

They should be used with other rehabilitation interventions, and should be taught by
specialists

Limited research evidence in CRPS population

3. General functional activities; Strengthening and stretching exercises;
Stress loading

Pros:

Can reduce fear of movement, swelling, stiffness and pain

It is as active approach and can be done at home, reducing the need for frequent visits to
a therapist
Can improve function, mobility, and flexibility

Can increase independence
Can be done online

Cons:
It can be painful and unpleasant at the beginning.

May not be effective in patients with severe symptoms and fear of movement.
Stress loading = May exacerbate your symptoms if it not performed correctly
4. Sensory re-education/desensitization

Pros:
Reducing sensitivity to touch

You can see the results almost quickly (within few weeks)
Improving sensory perception and reduced fear of being touched
Improving function as a result of engaging in more activities

Can be done online
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v' Cons:
e It can be painful and unpleasant at the beginning

e It can increase pain and discomfort if it is not implemented by an expert in a correct way

e Limited research evidence in CRPS population

Modalities

Transcutaneous electrical nerve stimulation (TENS); Hydrotherapy; Contrast bath;
Acupuncture; Splinting

v" Pros:
Generally, they can provide immediate pain relief.

TENS=>» can help reduce pain and improve circulation in the affected limb.

Splinting =» can be useful in preventing possible deformities and contractures.

Hydrotherapy/contrast bath =» Improving flexibility, function, and mobility; Reducing
stress and anxiety; Reducing swelling

v' Cons:
e They can be a painful and unpleasant experience for some patients

e Limited research evidence

e Cannot be done online

e Controversy among therapists about the effectiveness of modalities

o Needed to be performed by an expert

e Acupuncture =» can have some side effects such as bleeding, bruising, or infection if it
not applied by an expert

e Splinting = Immobilization could exacerbate your symptoms and stiffness

e Splinting =» Skin breakdown or irritation in some patients with sensitive skins

e Hydrotherapy and contrast bath =» Controlling the appropriate water temperature could
be difficult

Psychological Interventions

v Pros:
e Can improve your awareness about your pain functional limitations
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e Can improve your mental health by relaxation techniques, teaching some coping skills,

and reducing your anxiety or depressive symptoms

e Can increase your motivation and adherence to treatment to stick to your intervention

plan
v Cons:

e [tisatime-consuming process and needs multiple sessions over an extended period of

time

o Not all patients accept to receive psychological interventions because of the stigma of

mental health issues in some cultures

e Needs to be delivered by specialists

o Limited research evidence in CRPS population

8.9.8 Priorities for Rehabilitation

In this section we would like you to reflect on the issues that matter most to you. We

would like you to think about your priorities and preferences for the care that you want to

receive. In the following section, please rate how important are the following factors to

you.

Not
important at
all (1)

Slightly
Important

@)

Moderately

Important

®)

Important

(4)

Extremely

important

®)

Receiving online treatment

Receiving in-person treatment

Learn ways to live better with the pain and

symptoms you have

Avoid invasive treatments like surgery or

injections

The results and recommendations of the research

evidence
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The ability to you to have access to a
rehabilitation clinic for your treatment? By
access, we mean the ability to attend regularly,
considering factors such as location,

transportation, and flexibility of schedule.

Avoid visiting multiple experts in different fields

for my condition

Avoid receiving psychological interventions

8.9.9 Check the facts

Do all people with CRPS get better with rehabilitation interventions?

o Yes
o No
o I’m not sure

Are rehabilitation interventions kind of treatments that work for everyone with CRPS?

o Yes

o No

o I’m not sure
Can rehabilitation interventions help relieve your symptoms over the long term
completely?

o Yes
o No
o I’m not sure

8.9.10Where are you leaning now?
Now that you've thought about the facts, your feelings, and your preferences, you may

have a general idea of where you stand on this decision. Show which way you are leaning

right now.

1 | Visiting one expert in the field of rehabilitation.
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2 | Visiting more than one expert in the field of rehabilitation

3 | Not interested in receiving rehabilitation interventions.

4 Undecided

8.9.11Decide what's next

Do you understand the rehabilitation intervention options available to you?

o Yes
o No
o [I’m not sure

Are you clear about which benefits and risks matter most to you?

o Yes
o No
o I’m not sure

Do you have enough support and advice from others to make a choice?

o Yes
o No
o [I’m not sure

How sure do you feel right now about your decision?

o Not sure at all
o Somewhat sure
o Very sure

Check what you need to do before you make this decision.

o I'm ready to take action
o | want to discuss the options with others
o | want to learn more about my options

In the box below, you can write down your questions, concerns, and preferences

about rehabilitation treatments for your condition so that you and your therapist

can talk more about it.
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8.10 Letter of Information and consent for Survey Study

(Patients)

Letter of Information and Consent: Patients with CRPS

PLEASE READ THE STUDY INFORMATION BELOW AND BE ADVISED
THAT TAKING THE SURVEY MEANS YOU HAVE READ THE
INFORMATION AND CONSENTED TO PARTICIPATE.

Study Title: A survey of patient/therapist preferences and priorities for conservative
treatment of complex regional pain syndrome.

Principal Investigator: Dr. Joy MacDermid, PT PhD

Co-Investigators: Erfan Shafiee, PhD Candidate; Dr. Ruby Grewal, MD; Dr. Tara
Packham, OT PhD; Dr. David Walton, PT PhD

Introduction

Complex regional pain syndrome (CRPS) is a disabling and painful condition associated
with changes in sensory, motor, and autonomic systems. An integrated interdisciplinary
treatment approach has been proposed for CRPS, targeting pain reduction, physical
rehabilitation, psychological interventions, and patient information and education to

enhance self-management.

Providing patients with clear information regarding diagnosis and treatment options can
improve the active engagement of patients in treatment procedures to achieve the most
favorable recovery. Helping patients understand their priorities, values, and preferences
leads to more participation in the decision-making process. Based on an international
consensus, shared decision making (the interaction and collaboration between patients
and clinicians in the process of making decision for a condition) gives rise to better
treatment outcomes, increased adherence to treatment, increased compliance with the
decisions, and increased patients engagement in the treatment process. Therefore, the

findings of this study can help us to understand and find the gaps between patients’ and
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therapists’ preferences and priorities in the treatment of CRPS.

Purpose of this Study

This survey aims to understand and find the gaps between patient and therapist priorities
and preferences in the conservative treatment of CRPS. It also investigates patients’
awareness of CRPS conservative treatment, treatment effectiveness, and treatment
outcomes.

Purposes of the study:

1. To understand patients’ preferences, priorities, and awareness of available conservative

treatments and treatment outcomes for CRPS.

2. To understand patients’ experience about their shared decision making in the treatment
of CRPS.

3. To understand therapists’ preferences and priorities for the conservative treatment of

CRPS.

4. To find the gaps between patients’ and therapists’ priorities and preferences regarding
decision making for CRPS conservative treatment.

Study Procedure

You are being invited to participate in this survey because you have been diagnosed with
Complex Regional Pain Syndrome (CRPS). If you agree to participate, you will be
completing a survey either in paper format (if you are at the SJHC Hand and Upper Limb
Clinic) or online (using Qualtrics), which will take around 15-30 minutes. The survey
includes four different types of question including, demographic information, patient’s
awareness, treatment options, and decision making and support regarding your chronic
pain condition (CRPS). After data gathering, if we find any response with more than 70%

incomplete data, it will be excluded from our analysis
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Possible Risks and Harms
There are no anticipated risks or harms associated with participating in this study except
for the possibility of fatigue or discomfort while completing the survey. If any question

makes you feel uncomfortable, you can skip that question or leave the study at any time.

Although we take all preventative measures to avoid a privacy breach, there might always
be a risk of such a break. All data collected will remain confidential and accessible only
to the research team of this study.

Possible Benefits

There is no direct benefit in participating in this study. However, we the final aim of our
project is to develop a patient decision aid for people with CRPS to decide for their
conservative treatment more open-minded and make an informed decision. Therefore, the
results of this study could have benefits to the society and improve the healthcare services
available to you.

Voluntary Participation

Participating in this study is completely voluntary. You may refuse to participate in the
study or refuse to answer any questions. Leaving the study will have no effect on your
future care. If you have concerns contact the principal investigator, Dr. Joy MacDermid
or research assistants, Katrina Munro, or Christina Ziebart.

Confidentiality

All data collected, including age, gender, and survey responses will remain confidential
and accessible only to the research team of this study. While we will do our best to
protect your information, there is no guarantee that we will be able to do so. The survey
is completed on Western University’s Qualtrics platform and is served on a server in
Ireland. All data collected will be exported from Qualtrics and will be stored on a secure
hospital network on a password-protected computer. In accordance with the Lawson
policies, data will be kept for 15 years. Representatives of the University of Western
Ontario Health Sciences Research Ethics Board and Lawson Quality Assurance and
Education Program may contact you or require access to your study-related records to

monitor the conduct of research and to ensure that proper policies and guidelines are
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being followed. In accordance with Lawson policy, the study investigators will retain

your information and study data for 15 years.

Compensation

You will not be compensated for participation in this research.

Contact for Further Information

If you require any further information regarding this research study or your participation
in the study you may contact our research team member: Joy MacDermid; Erfan Shafiee;
David Walton; Ruby Grewal; Tara Packham; Katrina. If you have any questions about
your rights as a research participant or the conduct of this study, please contact: St.

Joseph’s Health Care London Patient Relations Consultant.

8.11 Letter of Information and Consent for Survey Study
(Therapists)

Letter of Information and Consent: Therapists treating patients with CRPS

PLEASE READ THE STUDY INFORMATION BELOW AND BE ADVISED
THAT TAKING THE SURVEY MEANS YOU HAVE READ THE
INFORMATION AND CONSENTED TO PARTICIPATE.

Study title: A survey of patient/therapist preferences and priorities for conservative
treatment of complex regional pain syndrome.

Principal Investigator: Dr. Joy MacDermid, PT PhD

Co-Investigators: Erfan Shafiee, PhD Candidate; Dr. Ruby Grewal, MD; Dr. Tara
Packham, OT PhD; Dr. David Walton, PT PhD

Introduction

Complex regional pain syndrome (CRPS) is a disabling and painful condition associated
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with changes in sensory, motor, and autonomic systems. An integrated interdisciplinary
treatment approach has been proposed for CRPS, targeting pain reduction, physical
rehabilitation, psychological interventions, and patient information and education to

enhance self-management.

Providing patients with clear information regarding diagnosis and treatment options can
improve the active engagement of patients in treatment procedures to achieve the most
favorable recovery. Helping patients understand their priorities, values, and preferences
leads to more participation in the decision-making process. Based on an international
consensus, shared decision making (the interaction and collaboration between patients
and clinicians in the process of making decision for a condition) gives rise to better
treatment outcomes, increased adherence to treatment, increased compliance with the
decisions, and increased patients engagement in the treatment process. Therefore, the
findings of this study can help us to understand and find the gaps between patients’ and
therapists’ preferences and priorities in the treatment of CRPS.

Purpose of this Study

This survey aims to understand and find the gaps between patient and therapist priorities
and preferences in the conservative treatment of CRPS. It also investigates patients’
awareness of CRPS conservative treatment, treatment effectiveness, and treatment
outcomes.

Purposes of the study:

1. To understand patients’ preferences, priorities, and awareness of available conservative

treatments and treatment outcomes for CRPS.

2. To understand patients’ experience about their shared decision making in the treatment
of CRPS.

3. To understand therapists’ preferences and priorities for the conservative treatment of
CRPS.

4. To find the gaps between patients’ and therapists’ priorities and preferences regarding

decision making for CRPS conservative treatment.
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Study Procedure

You are being invited to participate in this survey because you are a therapist who treats
patients with Complex Regional Pain Syndrome (CRPS). If you agree to participate, you
will be completing a survey online (using Qualtrics), which will take around 15-30
minutes. The survey includes four different types of question including, demographic
information, treatment options and outcomes, and final decision-making and support
regarding your preferences in treating patients with CRPS. After data gathering, if we
find any response with more than 70% incomplete data, it will be excluded from our
analysis.

Possible Risks and Harms

There are no anticipated risks or harms associated with participating in this study except
for the possibility of fatigue or discomfort while completing the survey. If any question

makes you feel uncomfortable, you can skip that question or leave the study at any time.

Although we take all preventative measures to avoid a privacy breach, there might always
be a risk of such a break. All data collected will remain confidential and accessible only
to the research team of this study.

Possible Benefits

There is no direct benefit in participating in this study. However, we the final aim of our
project is to develop a patient decision aid for people with CRPS to decide for their
conservative treatment more open-minded and make an informed decision. Therefore, the
results of this study could have benefits to the society and improve the healthcare services
available to the people with CRPS.

Voluntary Participation

Participating in this study is completely voluntary. You may refuse to participate in the
study or refuse to answer any questions. If you have concerns contact the principal
investigator, Dr. Joy MacDermid or research assistants, Katrina Munro, or Christina
Ziebart.

Confidentiality
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All data collected, including age, gender, and survey responses will remain confidential
and accessible only to the research team of this study. While we will do our best to
protect your information, there is no guarantee that we will be able to do so. The survey
is completed on Western University’s Qualtrics platform and is served on a server in
Ireland. All data collected will be exported from Qualtrics and will be stored on a secure
hospital network on a password-protected computer. In accordance with the Lawson
policies, data will be kept for 15 years. Representatives of the University of Western
Ontario Health Sciences Research Ethics Board and Lawson Quality Assurance and
Education Program may contact you or require access to your study-related records to
monitor the conduct of research and to ensure that proper policies and guidelines are
being followed. In accordance with Lawson policy, the study investigators will retain

your information and study data for 15 years.

Compensation

You will not be compensated for participation in this research.

Contact for Further Information

If you require any further information regarding this research study or your participation
in the study you may contact our research team member: Joy MacDermid; Erfan Shafiee;
David Walton; Ruby Grewal; Tara Packham; Katrina. If you have any questions about
your rights as a research participant or the conduct of this study, please contact: St.

Joseph’s Health Care London Patient Relations Consultant.

8.12 Letter of Information and Consent for Cognitive

Interview (Patients)

Project Title: Content validity of the rehabilitation treatment decision aid for CRPS
patients.

Investigators
Dr. Joy MacDermid, PT Ph.D. (Principal Investigator)

Department of Physical Therapy, Western University
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Erfan Shafiee, PT Ph.D. Candidate (Co-investigator)
Department of Physical Therapy, Western University
Ruby Grewal, MD (Co-investigator)

Department of Physical Therapy, Western University

What is the purpose of this study?

The following study is a PhD thesis project at University of Western Ontario (UWO).
This PhD thesis focused on creating a tool (Rehabilitation Treatment Decision Aid) to
assist patients and healthcare providers in making informed decisions about rehabilitation
interventions for a condition called Complex Regional Pain Syndrome (CRPS). The
decision aid developed in this study is an important contribution to the field of CRPS
rehabilitation interventions. It has the potential to help patients and healthcare providers
make more informed decisions about treatment options, ultimately improving patient
outcomes and reducing the burden of CRPS. The decision aid was designed to be tailored
to the needs and preferences of individual patients, and it is based on the best available
evidence. This is particularly important, as CRPS is a complex condition with a range of
possible interventions, and there is often uncertainty around which interventions are most

effective for individual patients.

We invite you to participate in this study because you have been diagnosed with CRPS.
The form you will fill out, will help us figure out if the decision aid we made is valid,

useful, and easy to understand.

In addition, the study includes a second component that involves conducting interviews
with participants. It's important to note that participation in the interviews is optional and

participants have the choice to participate or not.
STUDY OBJECTIVES
The objectives of this study will be to

1) assess the face and content validity of the developed treatment decision aid (TDA)
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through a cognitive interview with patients and
therapists.
2) ldentify any areas of confusion or misunderstanding in the questions in the TDA.

3) Collect feedback from patients and healthcare providers on the decision aid, including

suggestions for improvements or additional information.
Recruitment

We will require to have approximately 20 people who have the following criteria:
1. Diagnosed with CRPS,

2. Can speak, read/write in English
3. Consent to participate in this study
Study Procedures

This study is a survey about the content validity of the rehabilitation treatment decision
aid that has been developed by our research team. If you are willing to participate, you
can complete the form which asks about the clarity and relevance of each item of the
decision aid . You are always welcome to ask any questions you might have about your
participation in this study, via email addresses or phone numbers that are provided at the

end of this letter.

If you choose to take part in the interview section of the study, you will find a box at the
end of the online survey where you can input your email address. Following this, the

research team will contact you in the future.
Participation in the Study:

Participation in this study is completely voluntary and you can download the pdf version

of the letter of information and consent form for your own records. By giving consent,
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you do not waive any of your legal rights. You have the option to refuse participation or

decline to answer any questions.
What are the benefits of this study?
There are no direct benefits to you associated with your participation in this study

However, your study participation could benefit future patients to make informed
decision about their treatment. Treatment decision aids inform patients and clinicians
about treatment benefits and risks. Decision aids can also help patients identify their
values and preferences and choose the best treatment. Despite the potential advantages of
TDAs, there is a considerable gap in the literature concerning the development of TDAs

specifically tailored to the management of CRPS.
Are there any risks or discomfort associated with this study?

Although we always make the best efforts to keep the study files and documents safe in
locked cabinets or in password-protected computers, there is always a potential for a
privacy breach. However, identifying information will be kept separate from the study
data.

How many people are in this study?

There will be approximately 20 people in this study, however, for qualitative research,
data collection will stop when we reach theoretical saturation, meaning we are not

learning any new information from the participants.

Is there any compensation if | participate?

The survey part of the study does not offer any compensation.
Will my results be kept confidential?

No personal information will be collected from you. All survey responses will be kept
confidential. Your identity will remain anonymous, and your responses will be used for

research purposes only. We will not share any individual responses with anyone outside
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of the research team. If you are willing to participate in the interview component of the
study, you will be asked to enter your email address at the end of the survey. We will not
share your email address with anyone outside of the research team. All data collected will
be exported from Lawson REDCap and will be stored on a secure hospital network on a

password-protected computer and data will be kept for 15 years.
Publication

If you wish to receive a copy of the research outcomes, we will provide it to you after its

publication.
Whom you may contact to find out more about this study?

You will be given a copy of this letter. If you have questions about taking part in this
study, you can directly contact:

Dr. Joy MacDermid, Principal Investigator, Katrina Munro, Study Research Assistant,

Erfan Shafiee, Student Investigator.

If you have any other questions about your rights as a research participant or about
the conduct of the study, you may contact: St Joseph’s Health Care London Patient

Relations Consultant.

Consent to Participate In the project titled: Content validity of the rehabilitation
treatment decision aid for CRPS patients.

This study has been explained to me, and any questions | had have been answered. |
know that | may leave the study at any time. | agree to take part in this study.

Print Participants Name Signature Date

My signature means that | have explained the study to the participant named above. |

have answered all their questions.
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Person obtaining consent Signature Date

8.13 Letter of Information and Consent for Cognitive

Interview (Therapists)
Pro_ject Title: Content validity of the rehabilitation treatment decision aid for CRPS
patients.
Investigators
Dr. Joy MacDermid, PT Ph.D. (Principal Investigator)
Department of Physical Therapy, Western University
Erfan Shafiee, PT Ph.D. Candidate (Co-investigator)
Department of Physical Therapy, Western University
Ruby Grewal, MD (Co-investigator)
Department of Physical Therapy, Western University

What is the purpose of this study?

The following study is a PhD thesis project at University of Western Ontario (UWO).
This PhD thesis focused on creating a tool (Rehabilitation Treatment Decision Aid) to
assist patients and healthcare providers in making informed decisions about rehabilitation
interventions for a condition called Complex Regional Pain Syndrome (CRPS). The
decision aid developed in this study is an important contribution to the field of CRPS
rehabilitation interventions. It has the potential to help patients and healthcare providers
make more informed decisions about treatment options, ultimately improving patient
outcomes and reducing the burden of CRPS. The decision aid was designed to be tailored
to the needs and preferences of individual patients, and it is based on the best available

evidence. This is particularly important, as CRPS is a complex condition with a range of
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possible interventions, and there is often uncertainty around which interventions are most

effective for individual patients.

We invite you to participate in this study because you are a healthcare provider (surgeon,
nurse, pain physician, or therapist) treating patients with CRPS. The form you will fill out
with us, will help us figure out if the decision aid we made is valid, useful, and easy to

understand.

In addition, the study includes a second component that involves conducting interviews
with participants. It's important to note that participation in the interviews is optional and

participants have the choice to participate or not.

STUDY OBJECTIVES

The objectives of this study will be to

1) assess the face and content validity of the developed treatment decision aid (TDA)
through a cognitive interview with patients and

therapists.

2) ldentify any areas of confusion or misunderstanding in the questions in the TDA.

3) Collect feedback from patients and healthcare providers on the decision aid, including

suggestions for improvements or additional information.
Recruitment

We will require to have approximately 20 healthcare providers:
1. Working as a surgeon, nurse, pain physician, or therapist and treating patients with
CRPS,

2. Can speak, read/write in English

3. Consent to participate in this study
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Study Procedures

This study is a survey about the content validity of the rehabilitation treatment decision
aid that has been developed by our research team. If you are willing to participate, you
can complete the form which asks about the clarity and relevance of each item of the
decision aid . You are always welcome to ask any questions you might have about your
participation in this study, via email addresses or phone numbers that are provided at the
end of this letter.

If you choose to take part in the interview section of the study, you will find a box at the
end of the online survey where you can input your email address. Following this, the

research team will contact you in the future.
Participation in the Study:

Participation in this study is completely voluntary and you can download the pdf version
of the letter of information and consent form for your own records. By giving consent,
you do not waive any of your legal rights. You have the option to refuse participation or

decline to answer any questions.
What are the benefits of this study?
There are no direct benefits to you associated with your participation in this study

However, your study participation could benefit future patients to make informed
decision about their treatment. Treatment decision aids inform patients and clinicians
about treatment benefits and risks. Decision aids can also help patients identify their
values and preferences and choose the best treatment. Despite the potential advantages of
TDAs, there is a considerable gap in the literature concerning the development of TDAs

specifically tailored to the management of CRPS.
Are there any risks or discomfort associated with this study?

Although we always make the best efforts to keep the study files and documents safe in

locked cabinets or in password-protected computers, there is always a potential for a



210

privacy breach. However, identifying information will be kept separate from the study
data.

How many people are in this study?

There will be approximately 20 people in this study, however, for qualitative research,
data collection will stop when we reach theoretical saturation, meaning we are not

learning any new information from the participants.

Is there any compensation if | participate?

The survey part of the study does not offer any compensation.
Will my results be kept confidential?

No personal information will be collected from you. All survey responses will be kept
confidential. Your identity will remain anonymous, and your responses will be used for
research purposes only. We will not share any individual responses with anyone outside
of the research team. If you are willing to participate in the interview component of the
study, you will be asked to enter your email address at the end of the survey. We will not
share your email address with anyone outside of the research team. All data collected will
be exported from Lawson REDCap and will be stored on a secure hospital network on a

password-protected computer and data will be kept for 15 years.
Publication

If you wish to receive a copy of the research outcomes, we will provide it to you after its

publication.
Whom you may contact to find out more about this study?

You will be given a copy of this letter. If you have questions about taking part in this

study, you can directly contact:

Dr. Joy MacDermid, Principal Investigator, Katrina Munro, Study Research Assistant,

Erfan Shafiee, Student Investigator.
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If you have any other questions about your rights as a research participant or about

the conduct of the study, you may contact: St Joseph’s Health Care London Patient

Relations Consultant.

Consent to Participate In the project titled: Content validity of the rehabilitation

treatment decision aid for CRPS patients.

Completion of the survey will be taken as your implied consent.
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