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DISCLAIMER

Limitations and Appropriate Use of the Best Practice Guidelines

= The Best Practice Guidelines are for educational and informational purposes only.

= The Best Practice Guidelines are not intended to be a fixed protocol or to dictate an exclusive course of treatment or
procedure to be followed. The Best Practice Guidelines should not be considered inclusive of all proper approaches
or methods, or exclusive of other acceptable approaches or methods of care.

= The Best Practice Guidelines are provided to facilitate a healthcare professional’s decisions about healthcare for
specific clinical scenarios. These recommendations may not be pertinent for use in all situations. The Best Practice
Guidelines cannot guarantee a successful outcome and do not establish a standard of care.

= The decision to implement any particular recommendation presented in the Best Practice Guidelines must be made

by a healthcare professional based on the healthcare professional’s independent medical judgement, considering

available resources and the situation and clinical data presented by the individual patient. Nothing contained in the

Best Practice Guidelines is to be considered medical advice for specific situations nor as a substitute for the advice

or professional judgement of a healthcare professional.

Neither the authors of the Best Practice Guidelines (the “Authors”), the Ontario Neurotrauma Foundation

(“ONF”) nor the Rick Hansen Institute (“RHI"), Western University (Western), Lawson Health Research Institute

(“LHRI") makes any representation, warranty, condition or guarantee, and hereby expressly disclaims any such

representation, warranty, condition or guarantee, express or implied, statutory or otherwise, with respect to the

reliability, preciseness, completeness, accuracy, clinical efficacy or effectiveness of the Best Practice Guidelines or

the studies referenced in the Best Practice Guidelines.

The Best Practice Guidelines were developed using information available prior to the time of publication. As research

and technical knowledge in this field change, the present recommendations in the Best Practice Guidelines are

subject to change and may be incorrect or incompatible with the current knowledge or future research in this field.

It is incumbent upon the healthcare professional to stay current and maintain a current working knowledge of all

advances in this field.

Generic names of products are provided. The Best Practice Guidelines do not endorse the use of any specific

products, procedures, manufacturers, services or companies.

= The Authors, LHRI, Western, ONF and RHI make no representation, warranty, condition or guarantee, and
hereby expressly disclaim any such representation, warranty, condition or guarantee, whether express or implied,
statutory or otherwise, with respect to the Best Practice Guidelines and the information it provides, including
any representation, warranty, condition or guarantee regarding merchantability and fitness for a particular use
or purpose.

= The Authors, LHRI, Western, ONF and RHI shall not be liable for any direct, special, consequential, incidental
or indirect damages, liabilities, losses, costs (including legal fees and disbursements), expenses, claims, fines,
penalties, demands, suits, actions, proceedings or judgments, howsoever caused, on any theory of liability, in any
way related to the Best Practice Guidelines or the use of the information contained in the Best Practice Guidelines.

To obtain a printed copy of this publication, please contact:
Katika Integrated Communications Inc.

240 Brunel Rd. Mississauga ON Canada L4Z 1T5
905.949.1020, 1.866.741.5807

info@katika.com www.katika.com

This publication is also available online in HTML at:
www.onf.org

ISBN 978-0-9919094-0-7
This publication is intended to be used widely, reproduction of the resource is encouraged.
© Copyright 2013
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Foreword

In 2009 a panel of experts was convened by the Rick Hansen Institute to develop a research agenda for the prevention
and management of pressure ulcers in people with spinal cord injury. The panel’s very first recommendation was to
establish a set of evidence-informed best practice guidelines for pressure ulcer care. The intent of the new clinical
practice guidelines was to build upon previous work by incorporating more current evidence and, while making
them specific to the Canadian context, to also make them generally applicable to a more global audience. Thus,
the mandate included revisiting many of the traditional domains of practice but also establishing guidelines on the
use of telerehabilitation to meet the needs of patients in geographically remote locations. Similarly, new material on
self-management was encouraged reflecting the priority given to self-actualization for individuals with spinal cord
injuries. It was anticipated that these guidelines would not only inform practice and policy but also help identify gaps

in knowledge to inform a research agenda.

With funding and leadership from the Rick Hansen Institute and the Ontario Neurotrauma Foundation, a panel of
authorities from different disciplines set about the task of developing these Guidelines, using state-of-the-art process,
including extensive external consultation and stakeholder feedback. The group worked diligently under the skilled
leadership of Drs Pamela Houghton and Karen Campbell and are to be gratefully recognized for their expertise, time

commitment, and the comprehensive and well documented Guidelines that have been produced.
| have no doubt these Guidelines will prove to be an invaluable resource to clinicians in many settings providing

current, evidence-based, direction as to how best prevent and manage this far too common medical complication

of spinal cord injury.

Keith C Hayes PhD

Ontario Neurotrauma Foundation
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Preface

Pressure ulcers are one of the most common complications affecting people living with spinal cord injury (SCI).

Recent surveys suggest that the majority of people with SCI will have at least one pressure ulcer at some time
point post SCI injury. The impact on the quality of life of people who develop a pressure ulcer is substantial. This
is especially true for sitting acquired pressure ulcers since they significantly interfere with an individual’s ability to
participate in daily activities and occupation. Some people with SCI have described the experience of a pressure
ulcer as impactful on their lifestyle as was the original spinal cord injury. There is a tremendous need to improve
the care of these largely preventable complications so that fewer people are affected and those who are affected are
impacted for the shortest time possible.

It is with great pleasure that we present to you the first ever Canadian based Best Practice Guideline for people with
pressure ulcers and spinal cord injury (SCI). This publication represents the culmination of over two years work
and the effort of many people. It came out of an identified need for a resource that brings together information
about wound management and the care of people with SCI. Having attended national conferences and meetings
of academics, clinicians, and consumers in the wound care world and more recently with those involved in the SCI
community, it became evident that information about critical issues, research evidence, or clinical practices was
seldom shared between individuals working in these specialized fields. Rather, each of these areas of practice
(wound care and SCI rehabilitation) require a unique set of knowledge and clinical skills. Seldom does a clinician
possess both sets of skills and expertise simultaneously.

We have compiled information from several existing resources including: 1) SCIRE, 2) several recently completed
Best Practice Guidelines for Pressure Ulcer treatment (RNAO, CAWC and EPUAP/NPUAP) and 3) the previous
document produced by the Consortium of Spinal Cord Medicine in 2000. This resource is meant to update SCI
specific guidelines related to pressure ulcers, to identify areas of in existing guidelines in wound care that can be
applied to people with SCI, and where we felt the situation was unique for people with SCI, we have written new
sections. In the new sections, we have taken the research evidence that was collated in SCIRE and added practices
that are more empirically-based. Collectively we hope this provides a very comprehensive approach to skin and
wound care for the SCI population and will ultimately help prevent and better manage pressure ulcers in this group
of individuals.

The collation of the information provides one of the first comprehensive resources that serves a need for all
professionals working with people who have pressure sores and SCI. This resulted in a much larger resource than
anticipated and there was even more that could have been included. We hope we have captured the views of the
many different health care professions and several hundred individuals who reviewed this document. There should
be something for everyone working in this area.

We hope this resource will support clinicians who choose to introduce best practices into their local practice setting.

We recommend you select a section or a few recommendations (preferably the ones with higher level of research
evidence) and tailor them to your local setting for implementation.

Good Luck
Sincerely
Pamela Houghton, PT, PhD and Karen E. Campbell, RN, MScN, PhD
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Guideline Development Process

In Canada, clinical practice guidelines (CPGs) for the assessment, prevention, and treatment of pressure
ulcers have been developed by the Registered Nurses’ Association of Ontario (RNAO) in collaboration with
the Canadian Association of Wound Care (CAWC).® The National Pressure Ulcer Advisory Panel (NPUAP)
in the United States (US), and the European Pressure Ulcer Advisory Panel (EPUAP), representing many
countries throughout Europe, collaborated on an international consensus that outlines recommended practices
for pressure ulcer assessment, prevention, and treatment.“ Effective implementation of these guidelines has
been shown to improve patient outcomes.® These guidelines, however, do not consider the unique needs of
the spinal cord injury population and are not helpful to rehabilitation clinicians.

In 2000, the Consortium of Spinal Cord Medicine produced guidelines for the assessment, prevention, and
treatment of pressure ulcers. These guidelines were tailored to the specific needs of the spinal cord injury
population with pressure ulcers. Separate documents meet the needs of clinicians and consumers, and both
are distributed by the Paralyzed Veterans Association (PVA) in the US in hardcopy and electronic formats.??
® Most spinal cord injury rehabilitation clinicians are aware of these guidelines, but regional differences and
local needs are key barriers that have been demonstrated to limit the adoption of international CPGs.®%”

A need exists for Canadian guidelines reflecting the unique situation in the publically funded, universally
available Canadian healthcare system and for updated guidelines considering research evidence published
in the past 10 years. In addition, the physical and human geography of Canada and the concentration of
healthcare providers in larger urban centres present complex challenges to equitable healthcare delivery. The
evolution of the Canadian healthcare system to meet these challenges has increased the importance of certain
approaches, such as self-management and telehealth, which are incorporated into this guideline.

Within Canada, a concerted effort to collect and critically appraise current research literature related to practices
and treatments provided to people with spinal cord injury resulted in an important resource that is regularly
updated: Spinal Cord Injury Rehabilitation Evidence (SCIRE).®®® SCIRE addresses many topics important in
spinal cord injury, including pressure ulcers, and provides an excellent overview of current research, but it
does not deal with many empiric practices used in spinal cord injury and wound care. The management of
pressure ulcers requires a comprehensive approach to all aspects of care that brings together interprofessional
team members who address multifactorial issues, consider the social and environmental context, and provide
an individualized and effective prevention program and treatment plan. This guideline uses and references
relevant information in other guidelines that is applicable to the spinal cord injury population and uses research
summaries provided in SCIRE to support recommended practices when evidence is available.

A Effective prevention and management of pressure ulcers in people with spinal cord injury
relies on expertise in both wound care and spinal cord injury

In Canada, this level of expertise is rarely present in the same individual, and few interprofessional clinics
exist to address the multiple issues involved in the task. Furthermore, important differences between people
with spinal cord injury and the general population have a substantial impact on pressure ulcer risk and
management.

This guideline aims to provide experts in spinal cord injury with the wound care information they require
and wound care experts with the spinal cord injury information they need to deal effectively with this
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special population. One important objective of this guideline is to provide a common framework for spinal
cord experts and wound care specialists that can improve communication between these groups. Improved
communication can enhance pressure ulcer prevention and management strategies across the continuum of
care for people with spinal cord injury, improving their quality of life and generating healthcare savings.

BEST PRACTICES IMPLEMENTATION

The Rick Hansen Institute has a national goal of standardized best practices implementation for key conditions
in spinal cord injury, including pressure ulcer. The Ontario Neurotrauma Foundation and the Rick Hansen
Institute are coordinating best practices implementation in spinal cord injury for Ontario and Quebec that
includes achieving the following objectives:

= Establishing collaborative networks to identify and validate best practices
= Promoting the adoption and use of best practices

INTERPROFESSIONAL EXPERT PANEL

As part of its commitment to achieving these objectives, the Rick Hansen Spinal Cord Injury Solutions Network
funded the development of this guideline. The guideline steering committee:

= Developed the framework, process, and scope of the proposed Canadian guidelines
= |dentified Canadian experts in the relevant disciplines
= |nvited them to join an interprofessional Canadian expert panel and participate in a consensus conference

The panel included representatives from consumer advocacy, nursing, physiotherapy, occupational therapy,
dietetics, rehabilitation engineering, medicine (experts in wound care, physical medicine, and rehabilitation),
surgery, and the Spinal Cord Injury Network. The panel was responsible for reviewing the spinal cord injury—
specific guidelines and the new literature and identifying any guidelines that should be updated or revised to
reflect the Canadian context. To facilitate this process, the panel was divided into working groups, according
to areas of expertise and guideline topic. Before the consensus conference, the working group members
individually reviewed the assigned guideline topics and the corresponding papers. After the group work, a
group member presented recommendations to the entire panel to solicit input from and encourage discussion
with other specialty areas, adding an interprofessional perspective to the research evaluation process.

LITERATURE SEARCH

The steering committee developed a literature search strategy with the assistance of a medical librarian
(Appendix 1A). The CINAHL, Embase, PubMed, Scopus, and Cochrane databases were searched for relevant
new literature to identify additional research relevant to the area and not represented in SCIRE. Papers reviewed
in the Consortium for Spinal Cord Medicine Clinical Practice Guidelines (2001) or SCIRE Version 2.0 (2008)
were excluded from the review list.%®® The updated SCIRE recommendations were, however, reviewed at
the meeting.
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A Published articles were included in the review list for the new guideline if they described well-
designed trials with a study population that included a population of at least 50% with spinal
cord injury.

Well-designed trials were defined as prospective trials in which results of the intervention were compared with

an appropriate control group. Only research papers and systematic reviews or meta-analyses were included.

The search identified an initial list of 520 articles. These were divided into topic areas, each of which was
associated with specific guideline topics. Panel members were encouraged to submit additional articles
relevant to their topics.

CONSENSUS CONFERENCE AND
GUIDELINE PROCESS

Consensus Meeting of Panel Members

The interprofessional Canadian expert panel met for a consensus conference in Toronto, Ontario, October
23-25, 2010, to continue the guideline development process. At the conference, working groups first met
separately to discuss recommendations for new guidelines and to reach a consensus on the wording of each
guideline and the level of evidence, using the RNAO grading system (Table 1).1521.2 Where no spinal cord
injury—specific research was identified, the recommendation was based on existing pressure ulcer guidelines
such as those prepared by the RNAQ,®1521.2) the CAWC,®33) NPUAP and EPUAP,23“ and expert opinion.

Table 1. RNAO Levels of Evidence

la Evidence from meta-analysis or systematic review of randomized controlled trials

Ib Evidence from at least one randomized controlled trial

Ila Evidence from at least one well-designed controlled study without randomization

I1b Evidence from at least one other type of well-designed quasi-experimental study without randomization

i Evidence from well-designed non-experimental descriptive studies, such as comparative, correlation,
and case studies

vV Evidence from expert committee reports or opinions and/or clinical experiences of respected authorities

The entire panel then reviewed the working group recommendations and came to a consensus on the new
guidelines and supporting levels of evidence. Discussion at the meeting demonstrated the need for additional
guidelines dealing with positioning and support surfaces over a full 24-hour day; the steering committee
formed a task force to address these topics in more depth. The group also agreed that additional information
should be provided to promote the development of dual expertise among Canadian clinicians. The panel
provided input on organization, format, and content of the guideline document. The manuscript was drafted
by topic sections, which were reviewed first by the steering committee and then by the working groups.
The entire expert panel then reviewed a complete revised draft. After revisions from the entire panel were
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incorporated, the document was circulated to a broad group of stakeholders for external review. The document
was then finalized.

Stakeholder review

A total of 131 individuals were asked to comment on the completed guideline. These individuals were selected
based on recommendation of panel members and located across Canada as well as in the United States
(n=6) and Australia (n=2). Fifty five individuals provided their input over a 3 month collection period. These
reviewers represented 9 different health care professions as well as researchers and consumers. Thirteen to
sixteen percent of respondents were nurses, physicians, physiotherapists, or occupational therapists. Nine
percent of respondents (or 5 individuals) were registered dietitians. Only one SCI consumer responded to our
request for feedback.

Ninety-five percent of respondents indicated that they either approved or strongly approved with the
recommendations in the guideline. Suggestions provided by reviewers centered around clarifying some of the
wording and terminology and condensing some of the areas that appeared repetitive. Overall the guideline
was warmly received by all reviewers and they thanked the panel for the tremendous amount of work that
went into the document.

Pilot testing

The guidelines will undergo pilot testing as part of an Ontario Neurotrauma Foundation knowledge mobilization
project (Appendix 1B).
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INTRODUCTION

Spinal cord injury:
impact on the body

NEUROANATOMY: THE SPINE, SPINAL
CORD, AND SPINAL NERVE ROOTS

Understanding the implications of spinal cord injury levels relies on knowing the injury definitions, the correspondence
between vertebral and spinal cord segments, and the location of the spinal nerve roots in relation to these segments
(Appendix 2A).

For the most part, spinal cord segments do not line up with vertebral segments of the same number. For example, lumbar
spinal cord segments (L1-L5) occupy the T9 to T11 vertebral space, and sacral cord segments (S1-S5) are located at
the T12-L1 vertebral level.

The spinal roots of the first seven pairs of cervical nerves leave the vertebral column proximal to the vertebral segment of
the same number, but C8 and the remaining pairs of spinal nerve roots exit distal to the corresponding vertebral body. The
dorsal nerve roots carry afferent sensory fibres, whereas the ventral roots carry efferent motor fibres. Each pair of spinal
nerves innervates the corresponding dermatome and myotome (Appendix 2A).

Spinal cord injury classification and level

The American Spinal Injury Association (ASIA) Impairment Scale is the standard for describing the degree of spinal
cord injury and documenting sensory and motor impairment following spinal cord injury. ASIA is based on neurologic
responses and strength in 10 key muscles on each side of the body (Appendix 2B).% In the more distal parts of the spine,
discrepancy exists between cord and vertebral segment levels, with spinal nerve roots corresponding more closely to the
vertebral than the cord segment number. For example, damage to the thoracolumbar vertebral junction primarily affects
the sacral cord segments and the roots of T12. It is not the bony level of injury but the neurologic level that is relevant.

Anatomic and physiologic changes after spinal cord injury

NERVOUS SYSTEM

Changes to the nervous system are the most profound results of spinal cord injury. These include loss of muscle
function that causes functional impairment of upper and/or lower extremities, known as tetraplegia and paraplegia.
The level of neurologic injury affects the individual’s ability to function independently and the susceptibility to pressure
ulcer development.

@ APPENDIX 2C provides a description of typical functional outcomes associated with paraplegia and tetraplegia.

AUTONOMIC DYSREFLEXIA

Autonomic dysreflexia is a serious and potentially life-threatening problem that can occur in people with spinal cord injury
with neurologic level of injury at or above T5 or T6.% It can also occur in individuals with incomplete injuries.

Although autonomic dysreflexia can be asymptomatic, typical signs and symptoms include a sudden blood
pressure increase of up to 30 mm above baseline, reflex bradycardia, anxiety, blurred vision, headache, flushing,
and sweating above the level of injury.® Autonomic dysreflexia is triggered by stimuli below the level of injury,
such as a pressure ulcer, and usually resolves once the stimulus is eliminated. Swift recognition and treatment
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are required to relieve the inciting stimulus; treatment may include changing position, emptying the bladder or
bowels, and removing or loosening tight clothing or devices, such as a leg bag holder or abdominal binder.?
@ APPENDIX 2D explains the mechanisms underlying autonomic dysreflexia.

OTHER BODY SYSTEMS

Spinal cord injury also has profound anatomic and physiologic effects. Many of the structural and physiologic changes
that occur after spinal injury affect homeostatic mechanisms, decreasing the body’s ability to maintain skin integrity
when pressure ulcer risk factors accumulate. A brief summary of the changes occurring after spinal cord injury is
provided below, and changes affecting the skin and pressure ulcer susceptibility and healing are discussed in this section.
@ APENDIX 2E provides a more detailed description of these anatomic and physiologic changes.

= Neurologic injury affects the ability to function independently and increases the susceptibility to pressure ulcer
development.

= |njury at or above T5 or T6 produces autonomic dysreflexia; the reflex sympathetic surge from the thoracolumbar
sympathetic nerves causes widespread vasoconstriction and arterial hypertension that can result in stroke, seizures,
heart attack, or death.

= Most people with spinal cord injury experience some type and degree of pain that is affected by the level of injury.
Pressure ulcers are often associated with pain.

= Osteoporosis, a complication of spinal cord injury, affects mostly the pelvis and legs. Fragility fracture, the most important
complication of osteoporosis, is frequently seen at the supracondylar femur and the proximal tibia.®

= Muscle atrophy reduces the natural protective cushioning that muscles provide over bony areas, increasing the risk of
pressure ulcer formation.®

= Muscle atrophy and inactivity after spinal cord injury change body composition, promoting development of metabolic
syndrome, an important risk factor for both cardiovascular disease and diabetes.?”

= Obesity is a risk factor for pressure ulcer development, and approximately two-thirds of people with spinal cord injury
are obese.®?

= Cardiovascular disease has double the expected incidence among people with spinal cord injury, decreases tissue
oxygenation, and may increase the risk of pressure ulcers.®

= Pulmonary dysfunction reduces tissue oxygenation, which is important for maintenance of tissue viability under applied
pressure.

= Spinal cord injury depresses immune system function.@1.12

= |n all body systems, spinal cord injury hastens the physical decline and functional loss associated with aging, beginning
10 to 20 years after injury.t?

EFFECT OF SPINAL CORD INJURY ON THE SKIN

Denervation produces a variety of metabolic and physiologic changes affecting the skin of individuals with spinal cord
injury.1 Rappl et al summarized the effect of spinal cord injury on the function of skin and its ability to respond
to injury. Changes that occur soon after denervation affect virtually every aspect of the healing process. Persistent
inflammatory signals significantly alter circulating inflammatory mediators, depress immune response, and change
metabolic function.>18 Vascular changes decrease the inflammatory phase of healing and reduce oxygen levels. A
decrease in fibronectin reduces fibroblast activity and extracellular matrix and collagen formation, leading to a change in
the type of collagen formed. Large thick bundles of type | collagen predominate in the dermis, and small elastic type llI
collagen fibres decrease in the epidermis.*” Thickened and indurated skin, which is commonly seen in people with spinal
cord injury, may be related to dermal fibrosis.!®

Several studies have documented reduced skin temperature and transcutaneous oxygen levels in the sacral region of
people with spinal cord injury in comparison with age-matched controls. Cotie et al detected increased resting skin
temperature and decreased skin temperature reactivity in the legs of people with spinal cord injury who were participating
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in supported standing.? Baseline levels of skin perfusion are further reduced with short periods of pressure loading, and
the reactive hyperemia response to pressure in sacral skin blood flow is weaker.?%2D Prolonged pressure associated with
extensive wheelchair use or bed rest has been associated with increased skin temperature and sweating in some subjects
and is unrelated to pressure amount and duration. Variable and dramatic skin temperature changes in response to
pressure loading indicate subcutaneous blood flow dysregulation secondary to loss of autonomic nervous system control.

A Physiologic changes stemming from spinal cord injury may contribute to the difficulty in healing pressure
ulcers in people with spinal cord injury. <@ Additional detail about the impact of spinal cord

injury on skin is found in: Consortium for Spinal Cord Medicine Clinical Practice Guidelines.
Pressure ulcer prevention and treatment following spinal cord injury: a clinical practice guideline for health-
care professionals. ] Spinal Cord Med 2001;24(Suppl 1):S40-101

Pressure ulcers

Pressure ulcers (also called bedsores, decubitus ulcers, and chronic pressure wounds) are defined as a localized
injury to the skin and/or underlying tissue as a result of pressure, or pressure in combination with shear and/
or friction.?® The high wheelchair use in the population with spinal cord injury is responsible for the prevalence
of seating-acquired pressure ulcers in the buttock region over the ischial tuberosities or sacrum. Pressure ulcer
formation is a complex process that is still not completely understood, and recent reviews have highlighted
altered pathophysiologic processes precipitating pressure ulcers in skin that has been denervated due to
spinal cord injury.’® Many factors interact to predispose an individual to pressure-related skin breakdown.
@ APPENDIX 3 describes staging of pressure ulcers by depth and severity.

Pressure ulcers are considerably more common among people with spinal cord injury than in the general population.®?4
These breaks in the skin are consistently identified as one of the most common secondary medical complications plaguing
people living with spinal cord injuries.®®52® The annual incidence of pressure ulcers has been reported between 23 and
37%.(27-31) According to Model Spinal Cord Injury Care Systems in the United States (US), 33% of people with spinal
cord injury develop at least one pressure ulcer during initial hospitalization.(32-33) The prevalence of pressure ulcers in
those with spinal cord injury was 8% after 1 year, increasing to 9% after 2 years and 32% at 20 years post spinal cord
injury.®

A cohort study (n=118) by Garber et al, using interviews, questionnaires, and physical examinations 3 years apart,
found pressure ulcer risk in the 12 months before each set of interviews to be just over 30%.%” This level of self-reported
pressure ulcers was much lower than the pressure ulcer prevalence rate of 59% obtained when healthcare professionals
performed a full-body skin assessment. The discrepancy is likely due to the difficulty individuals have in detecting stage |
pressure ulcers, which represented 27% of pressure ulcers identified by clinicians in the Garber study.®?”
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Chen et al suggested that even after factoring in age and other medical complication rates, pressure ulcer prevalence rates
increase steadily over a 10-year period.®* Fortunately, the majority of pressure ulcers identified in prevalence surveys are
not severe (stage | or I1).

Up to 95% of people with spinal cord injury will experience a pressure ulcer sometime during their lifetime.®® A cross-
sectional survey (n=218) of people with paraplegia living in Japan found 85.7% had experienced pressure ulcers and
46.3% had undergone multiple surgical procedures for ulcer treatment.®® The complication rates of persons with spinal
cord injury with pressure ulcers who have surgery is very high.®” A study of people with spinal cord injury by Krause
and Broderick reported that 17% of participants had at least one new pressure ulcer every 2 years, and 4% had pressure
ulcers almost constantly.®

IMPACT OF PRESSURE ULCERS ON
PEOPLE WITH SPINAL CORD INJURY

Pressure ulcers are known to disrupt rehabilitation, prevent individuals with spinal cord injury from attending work
or school, and interfere with community reintegration. The presence of a pressure ulcer can limit a person’s ability to
participate in meaningful activities.®® In addition, a fear of pressure ulcers instilled at the time of rehabilitation has the
potential to challenge a person’s ability to experience a full and satisfying life. The reduced activity and prolonged bed rest
that often accompany pressure ulcer treatment significantly affect quality of life and can lead to clinical depression.“%4V
The occurrence of a pressure ulcer can also lead to rehospitalization, often with extended lengths of stay.“? Although
pressure ulcers are not considered life-threatening medical conditions, it should be recognized that, left untreated or
poorly treated, serious complications, including septicemia, can ensue. Pressure ulcers may be the direct cause of 7 to
8% of premature deaths in people with spinal cord injury.“®

COSTS

It has been estimated that pressure ulcers account for one-quarter of the cost of care for people with spinal cord injury.
Chen et al found that unhealed pressure ulcers were among the leading causes of unplanned hospitalization after spinal
cord injury.®¥ In Canada, Jaglal reported a 27.5% rehospitalization rate within a year of rehabilitation, with pressure
ulcers identified as a primary reason for readmission.“4 Pressure ulcers increase length of stay (average 62.3 days) and
the cost of treatment more than other medical conditions.“2

In the United Kingdom (UK), a month of treatment starts at over $2,000 for uncomplicated early pressure ulcers and
escalates to over $12,000 for ulcers complicated by osteomyelitis.*® Estimates to heal a pressure ulcer from the US
range between $5,000 and $25,000, with a healthcare-acquired pressure ulcer adding $10,845 to the hospital bill.4647
Should surgical closure be required, in the US costs escalate to an average of $70,000 per person.“® The overall health
system cost of managing pressure ulcers in Canada has not been determined, but the economic impact of this often
preventable problem is substantial. Allen and Houghton, reporting on a pressure ulcer case, found that 3 months of
community care cost $27,000, with half of these costs borne by the patient.® Chan et al followed a small sample
of people with spinal cord injury who were living in two Canadian urban centres and receiving home care for chronic
pressure ulcers at a monthly cost of $4,745.5% Considering the longstanding nature of these pressure ulcers in this
sample (average duration 3.5 years) and the fact that the treatment did not heal the wounds, the cumulative cost to treat
chronic pressure ulcers in the Canadian healthcare system is likely enormous.
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Interprofessional team
PRINCIPLES

Challenge of pressure ulcer prevention

Anatomic and physiologic changes occurring as a result of spinal cord injury substantially increase the risk of pressure
ulcers. Effective prevention and management of pressure ulcers in this population requires a level of knowledge of both
wound care and spinal cord injury that is rarely present in the same individual. Furthermore, relatively few interprofessional
clinics exist to apply this combined expertise to the clinical challenge of maintaining skin integrity in people with spinal
cord injury.

Need for improved prevention and treatment

Several recent reports have found pressure ulcers among the most common reasons for hospital readmission in people
with spinal cord injury.®> Considering this finding in conjunction with the prolonged length of stay required for pressure
ulcer treatment illustrates the significant personal and healthcare system impact of pressure ulcers.

A telephone interview study (n=54) performed by Cox et al identified a substantial need for interprofessional specialist
outreach services among community-dwelling individuals with spinal cord injury.? This needs assessment identified
several deficient or absent areas in current community care, including limited local expert knowledge, complicated care
processes, and fragmented service delivery.

A group of clinicians who were concerned with the consequences of inadequate care received by some people with
spinal cord injury after discharge from the regional spinal cord injury centre published a description of the deficiencies in
management of people with spinal cord injury and health problems to draw attention to these issues.® These deficiencies
highlight the importance of formally comparing clinical outcomes, specifically the incidence of new pressure ulcers and
healing time of existing pressure ulcers, that are currently achieved in community-based and problem-based primary
care and those provided by a specialized outpatient interprofessional centre.

Interprofessional spinal cord injury teams

The optimal approach to managing pressure ulcers in people with spinal cord injury is with an interprofessional team
with dual expertise in wound care and spinal cord injury. Such a team has the skills to manage the complexities of
pressure ulcer prevention and treatment in this population. At a minimum, the team should comprise a physiatrist or
other physician specially trained in the management of spinal cord injury care, a nurse with experience in spinal cord
injury, an expert wound care clinician with advanced wound care skills, an occupational therapist with knowledge of
seating and other adaptive equipment and strategies for people with spinal cord injury, a physiotherapist with knowledge
of neurorehabilitation and with both interest and expertise in treating people with chronic wounds, a dietitian with
experience in managing people with spinal cord injury and wounds, and a social worker or other counsellor, such as a
psychologist or psychiatrist, who can implement and support education in this population.

1.1 Spinal cord injury interprofessional team

Develop an interprofessional spinal cord injury team that includes, at a minimum, a physiatrist (or physician with
spinal cord injury training), occupational therapist, physiotherapist, wound care clinician, nurse, psychologist,
social worker, and dietitian. Include additional members as local resources allow. Ensure that all team members
have knowledge of spinal cord injury and pressure ulcer prevention and care.

RECOMMENDATION LEVEL III
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EVIDENCE

Forming interprofessional teams to achieve specific clinical objectives can enhance pressure ulcer prevention and
management strategies across the continuum of care for people with spinal cord injury and improve their quality of life.
The benefits provide a strong rationale for developing interprofessional spinal cord injury and skin care teams, and, where
sufficient need exists, interprofessional clinics.

Mathewson et al described an interprofessional, interdepartmental, multifocused skin care program developed to fit
the needs of people with spinal cord injury.” A centre-wide skin care team was developed to evaluate and improve
management of people with spinal cord injury across the continuum of care. The team included an inpatient rehabilitation
skin team, outpatient wound clinic, medical-surgical skin team, and the research department, including telemedicine
projects. This approach improved outcomes and resource use and created a more effective approach to care.®

Interprofessional collaboration has been described as involving “interactions of two or more disciplines involving
professionals who work together, with intention, mutual respect, and commitment for the sake of a more adequate
response to a human problem.”® Interprofessional collaboration goes beyond transdisciplinary cooperation to include
not just traditional discipline boundaries but also nontraditional roles, so that professional identities and traditional roles
are actively negotiated, rather than being prescribed. Participants in an interprofessional collaboration transcend the
perspectives of their individual disciplines to combine resources, including tools, methods, and procedures, to address
common problems or concerns. Interprofessional collaborative practice allows a team of healthcare professionals to work
together in partnership with a patient in a participatory, collaborative, and coordinated approach to share decision-making
around health and social issues and to develop a shared plan of care.?”

INTERPROFESSIONAL TEAM ACROSS
THE CONTINUUM OF CARE

Acute care and rehabilitation: specialized units

1.2: Rapid admission to specialized care

Admit people with spinal cord injury as soon as possible to a specialized spinal cord injury unit staffed by an
experienced interprofessional team.

RECOMMENDATION LEVEL III

EVIDENCE

Prevention of common secondary complications such as pressure ulcers, urinary tract infections, and chronic pain begins
with optimal rehabilitation provided soon after spinal cord injury” An integrated, comprehensive program focused on
optimal patient care can provide the needed care with a high level of expertise® Specialized centres with experienced
interprofessional teams produce better outcomes than general hospitals. Functional gains are greater and occur more
rapidly. Secondary complications, including pressure ulcers, are lower when people with spinal cord injury receive
interprofessional rehabilitation.® Delaying 4 access to specialized care may result in increased occurrence of pressure
ulcers in the future.

Early evaluation also increases the skin management ability of people with spinal cord injury. Additional research is
needed to determine whether these enhanced abilities translate into pressure ulcer reduction in the long term.
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Community phase: specialized outpatient or outreach services

1.3: Community phase: outpatient services

Provide adequate outpatient services where people with spinal cord injury who are living in the community can
access an interprofessional team of clinicians with expertise in the management of individuals with spinal cord
injury. Ensure that routine follow-up appointments provide preventive care to reduce secondary complications and

improve quality of life.

RECOMMENDATION LEVEL Il

EVIDENCE

The expertise required to help people with spinal cord injury and pressure ulcers is seldom available in primary care
or through community care services. Speciality clinics or outreach services from spinal cord injury centres allow
interprofessional team members to communicate more effectively, benefit from each other’s expertise, and assess and
treat patients more efficiently.

An exploratory study by Dunn et al of providing routine outpatient care in a specialized interprofessional clinic, rather than
the usual problem-based primary care setting, found people with spinal cord injury treated in these clinics had improved
quality of life, an absence of depression, and fewer and less severe secondary complications, including pressure ulcers.®
Conversely, the use of a transmural nurse to liaise between community-based healthcare professionals and people
with spinal cord injury who were living at home did not improve clinical outcomes.®? This program was plagued with
problems in implementing and coordinating community-based services. Difficulty coordinating spinal cord injury—specific
services in the community has already been well documented.®

A large (n=127) prospective controlled study performed in three centres in Europe investigated the utility of telemedicine
videoconferencing to provide expertise and services to community-dwelling people with spinal cord injury.*2 No reduction
in secondary complications was seen overall, but the site that evaluated the majority of participants reported significant
functional gains and fewer pressure ulcers.

Research is necessary to substantiate the benefits of long-term management of people with spinal cord injury by a
specialized interprofessional spinal cord injury and skin care team and to explore patterns and trends associated with
causative factors for pressure ulcer development.

Pressure ulcer risk factors
PRINCIPLES

Definitions
Pressure is the force per unit area perpendicular to the plane of interest. Pressure at the interface between
A bone and underlying soft tissue is diffused as the pressure is transmitted toward the interface of the body
and the supporting surface.*® The amount of pressure diffusion determines the tissue stress, with wider
redistribution decreasing stress. Shear stress results from tissue strain or deformation. Tissue deformation depends
to a certain extent on the mechanical properties of the tissue and supporting surface, with softer tissues being more
susceptible to shear forces. Both pressure and shear forces increase the risk of injury. The pathogenesis of deep
tissue injury involves primarily internal tissue stress and strain and differs from that of superficial pressure ulcers.
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Several finite element models have demonstrated stress and strain to be greatest in the deeper tissues near
the bone rather than at the skin surface.’® As a result, deep tissue injury may occur before any damage
to superficial tissue.

To investigate the effectiveness of wheelchair cushions, Linder-Ganz and Gefen created three-dimensional models of
human buttocks representing progressive severities of muscle atrophy and ischial tuberosity flattening, both of which
occur in people with spinal cord injury.*# The authors developed an algorithm linking finite element modelling, damage
laws, and an injury threshold to predict deep tissue injury for different anatomies and cushions of varying stiffness. The
volume of damaged muscle increased exponentially with the degree of muscle atrophy, and the rate of progression of
deep tissue injury increased substantially. Ischial tuberosity flattening increased muscle injury, producing a larger area of
damage and a faster rate of damage than a sharper ischial tuberosity.

Obesity is common among people with spinal cord injury and it is important to determine the impact of obesity on
pressure ulcer risk. It has been argued that obesity increases pressure ulcer risk because it increases pressure in deep
tissues. It has also been stated that obesity exerts a protective effect by providing an additional cushion over bony
prominences. Elsner and Gefen developed computational finite element models of buttocks with different degrees of
obesity to investigate this issue.™® The authors found that obesity had both the postulated effects, but that higher internal
stresses and strains overshadowed any cushioning effects of increased adiposity. In addition, the concurrent muscle
atrophy seen in spinal cord injury exacerbated the problem, increasing the risk of deep tissue injury.

In addition to pressure and shear, the development of superficial pressure ulcers involves microclimate
factors, such as skin surface temperature, humidity, moisture, and air movement, which affect friction.1®
Friction is the resistance to motion in a parallel direction relative to the common boundary of two surfaces.

Gefen performed a modelling study to investigate the effects of microclimate on the susceptibility of the skin to damage
from pressure.’” The study determined that increases in skin temperature, ambient temperature, and relative humidity
all increased susceptibility to superficial pressure ulcers. Decreased permeability of materials in contact with, or close to,
the skin, such as mattress and wheelchair cushion covers and clothing, are associated with friction. The coefficient of
friction of these materials increases with increasing moisture, including perspiration. Friction increases skin susceptibility
to superficial pressure ulcers. |deal textiles have a low coefficient of friction with skin, are permeable, and conduct heat.

The identification of specific pressure ulcer risk factors differs between studies. The Consortium for Spinal Cord Medicine
Clinical Practice Guidelines and Spinal Cord Injury Rehabilitation Evidence (SCIRE) found the following pressure ulcer risk
factors were more consistently identified in people with spinal cord injury&19):

= Demographic factors: increasing age, increasing duration of spinal cord injury, male sex, and lower education level

= Spinal cord injury—related factors: higher level and completeness of injury, low level of activity (involvement), immobility,
urinary and fecal incontinence, both increased (SCIRE) and decreased spasticity (Consortium for Spinal Cord Medicine),
autonomic dysreflexia, lack of sensation, muscle atrophy, and ischial tuberosity flattening

= Medical and nutritional factors: number of comorbidities, renal disease, pulmonary disease, sepsis, previous pressure
ulcer, decreased protein and albumin, anemia, decreased lymphocyte count, poor nutritional status, being underweight,
and increased tissue temperature
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m Physical factors: physical activity and conditioning, participation in skin health practices, sources of mechanical trauma
(pressure, friction, and shear). For example: high sitting pressures and tissue interface pressure; reduced local blood
flow; and inability to transfer and perform appropriate pressure relief strategies, as discussed in Chapter 7, Mobility,
activity, and conditioning

= Psychological factors: depression and anxiety, smoking, and poor motivation

= Education and self-management: lack of knowledge and understanding of pressure ulcers, risk factors and preventive
strategies, health behaviours, and self-management

= Organization and system factors: access to care

Risk according to etiology of spinal cord injury

Using a retrospective cross-sectional design, Taghipoor et al evaluated pressure ulcer risk according to two aspects of
spinal cord injury: complete or incomplete injury with spared sensory function, and traumatic or nontraumatic cause
of injury.?® The analysis included data on 3,791 cases of traumatic injury and 2,110 people with nontraumatic spinal
cord injury. Pressure ulcers were common, occurring in 39.2% of the population evaluated. The traumatic injury group
included significantly more males, and the median age was significantly younger than in the nontraumatic group.
Congenital injury constituted 40% of the nontraumatic causes of spinal cord injury, contributing to the longer duration of
injury in that group. Age was a risk factor only in people with nontraumatic causes of injury, whereas unemployment and
lower education level were factors only in people with traumatic spinal cord injury. Traumatic cause, increasing age, male
sex, single status, and injury within the previous year were significant pressure ulcer risk factors on logistic regression.
The authors speculated that delayed admission to rehabilitation could have accounted for recent injury being a risk factor.

Risks associated with specific phases of care

PREHOSPITAL MANAGEMENT

The strong association between the use of spine boards for immobilization in the acute care setting and the risk of
pressure ulcers makes it critical to identify ways of limiting the amount of time a person is kept on a spine board and to
develop alternative board designs that protect skin, rather than cause pressure ulcers.

Ahn et al performed a systematic review of studies of prehospital management of people with possible spinal cord injury,
focusing on initial immobilization?? Traditional unpadded spine boards produced the highest pressures at the occiput and
sacrum, compared with other forms of stretchers. No studies evaluated a safe duration of immobilization or correlated
time on a rigid board with pressure ulcer development. Recommendations included minimizing time on hardboards and
using padded spine boards or inflatable bean bag boards to reduce the risk of pressure damage without compromising
biomechanical immobilization.

ACUTE CARE

Gélis et al performed a systematic review of the literature to identify pressure ulcer risk factors during the acute,
rehabilitation, and chronic stages of spinal cord injury. Six studies dealing with the acute stage and no studies dealing
with rehabilitation met the inclusion criteria.’?? Of the six studies, five were historical cohort (chart review) studies and
one was a prospective cohort study. These studies included 1,061 people. Risk factors for pressure ulcer development
during the acute post-injury stage were associated primarily with medical management. Moderate evidence supported
transport time and time on a long spine board as pressure ulcer risk factors. Although length of stay appeared to increase
pressure ulcer risk, insufficient evidence was available to define length of stay as a risk factor. The only clinical factor
identified was low blood pressure on arrival at the emergency room, with a moderate level of evidence.

Sae-Sia et al evaluated the impact of a 2-hour duration of pressure loading on sacral skin blood flow and temperature
in the following groups: 20 people with spinal cord injury, 24 to 96 hours after injury; 35 people with acute orthopedic
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trauma; and 47 healthy individuals.®®® Baseline skin temperature was higher (p <.05) in people with spinal cord injury
than in the other groups. Over the 2-hour period, sacral skin blood flow decreased (p <.01) and skin temperature
increased (p <.001) less in people with spinal cord injury relative to the other groups. After pressure release, reactive
hyperemia occurred significantly more rapidly and to a greater degree in people with spinal cord injury than in the
other groups.

The findings indicate microvascular dysfunction in people with acute spinal cord injury, suggesting vessel collapse and
decreased ability to maintain skin blood flow during pressure loading. Mean interface pressures were approximately
24 mm Hg, theoretically below the capillary closing pressure.

These data suggest that a 2-hour turning interval for people with acute spinal cord injury may not be
optimal, especially when these data are considered in conjunction with the high frequency of pressure
ulcer development during acute care.

@ CHAPTER 5, Beds, mattresses, and recumbent positioning, includes recommendations for repositioning
schedules and pressure ulcer preventive strategies during acute care.

INPATIENT REHABILITATION

A retrospective study of pressure ulcers in 134 people undergoing initial rehabilitation or readmission for nontraumatic
spinal cord injury found 31.3% of people had a pressure ulcer at admission, and 2.2% developed a pressure ulcer during
rehabilitation.®

The only predictor significantly increasing the risk of pressure ulcer among people undergoing initial rehabilitation was
age, whereas significant predictors among people readmitted to rehabilitation were ASIA grade and anemia. The high
incidence of pressure ulcers during acute treatment of spinal cord injury demands improved awareness and preventive
strategies during acute care.

Verschueren et al performed a multicentre prospective cohort study to evaluate the occurrence and predictors of
pressure ulcers in people with spinal cord injury during initial inpatient rehabilitation, comprising acute and functional
rehabilitation.®® This study, which includes data on 193 people at eight centres, provides the first insights into risk factors
during this period. Acute rehabilitation, beginning at admission to the rehabilitation facility, had a median duration of 35
days. Functional rehabilitation, beginning when the person could sit in a wheelchair for 3 to 4 hours, lasted a median
191 days. People were assessed at the beginning of functional rehabilitation and at discharge. The prevalence of pressure
ulcers was 36.5% during acute rehabilitation and 39.4% during functional rehabilitation. Significant pressure ulcer
risk factors during functional rehabilitation were complete injury, tetraplegia, pressure ulcer during acute rehabilitation,
pneumonia or pulmonary disease, and low scores on the Functional Independence Measure subscales for self-care,
continence, transfers, locomotion, and total motor score. The strongest risk factor was occurrence of pressure ulcer during
acute rehabilitation.

Specialized centres with experienced interprofessional teams produce better outcomes than general hospitals. Functional
gains are greater and occur more rapidly. Secondary complications, including pressure ulcers, are lower when people with
spinal cord injury receive interprofessional rehabilitation.®

Early specialized evaluation also increases the skin management ability of people with spinal cord injury, but additional
research is needed to determine whether these enhanced skin management abilities translate into pressure ulcer
reduction in the long term.
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COMMUNITY PHASE

A telephone survey of 58 men with paraplegia investigated the link between decreased participation in occupational
activities and pressure ulcers.?” The study found significant associations between unemployment and pressure ulcers
requiring hospitalization, and between independence in activities of daily living and decreased number of pressure ulcers
experienced during the previous 2 years. Individuals who participated more frequently in leisure activities had fewer
pressure ulcers.

A survey adapting questions from the Behavioral Risk Factor Surveillance System survey to people with spinal cord
injury was mailed to veterans with spinal cord injuries and disorders.®® Smith et al used data from 2,574 respondents
to evaluate pressure ulcer occurrence and risk factors in this population.?® No significant difference was seen between
individuals with pressure ulcers (36%) and those without pressure ulcers (64%) over the previous 12 months in age,
race, education, neurologic level, or duration of injury. Factors significantly associated with pressure ulcer were diabetes,
smoking, injury duration greater than 30 years, and frequent depressive symptoms.

Garber et al used interviews, questionnaires, and physical examinations at baseline and 3 years later to assess pressure
ulcer risk factors in 118 men with spinal cord injury living in the community.®®® Approximately one-third of study
participants reported experiencing a pressure ulcer in the 12 months before the baseline evaluation, and a similar
percentage reported having an ulcer in the 12 months before the 3-year assessment. Almost 60% had a pressure ulcer at
the 3-year point. The main factors associated with increased risk were previous pressure ulcers, especially if surgery was
required, and people’s beliefs that they were susceptible to pressure ulcers. Other associated factors were younger age
at, and longer duration of, spinal cord injury, a greater degree of impairment, and difficulty with good skin care practices.

Gélis et al identified 14 studies evaluating pressure ulcer risk during the chronic stage (after completion of rehabilitation)
of spinal cord injury, of which nine were cross-sectional studies, four were cohort studies, and one was a case-control
study.®® These studies included 15,827 people. The review confirmed many of the traditionally accepted risk and
protective factors for pressure ulcer development (Table 1).69

Table 1. Pressure Ulcer Risk and Protective Factors in Chronic Spinal Cord Injury Stage
FACTORS RISK PROTECTIVE UNRELATED LEVEL OF EVIDENCE

DEMOGRAPHIC FACTORS

Male sex X Strong
Age X Strong
Marriage X Moderate
Low education level X Moderate
Being employed or a student X Moderate

SPINAL CORD INJURY-RELATED FACTORS

Young age at injury X Moderate
Longer time since injury X Strong
Spinal cord injury caused by X Moderate
trauma

Cervical level of injury X Strong
Transverse extension of spinal X Strong
cord injury
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FACTORS PROTECTIVE = UNRELATED LEVEL OF EVIDENCE

Vertical extension of spinal cord X Moderate
injury

PHYSICAL AND MEDICAL FACTORS

Diabetes X Insufficient
Deep vein thrombosis X Strong
Pneumonia X Strong
Leg fracture X Moderate
Autonomic dysreflexia X Moderate
Pressure ulcer history X Strong
Low albumin Potential Insufficient

IMPAIRMENT AND DISABILITY

Disability (Functional X Moderate
Independence Measure )

Handicap X Insufficient
Low mobility level X Moderate
Urinary Incontinence X Insufficient

BEHAVIOURS

Skin-specific protective Potential Insufficient
behaviours

Daily skin monitoring X Moderate
Physical activity Potential Insufficient
Healthy diet Potential Insufficient
Healthy lifestyle Potential Insufficient
Smoking X Moderate
Alcohol use X Moderate
Use of sleeping pills Potential Insufficient

PSYCHOLOGICAL FACTORS

Depression Potential Insufficient
Anxiety Potential Insufficient
Self-esteem X Insufficient
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Pressure ulcer risk
factor assessment

RISK ASSESSMENT TOOLS

1.4: Risk assessment tools
IS IT WORTH USING RISK ASSESSMENT

SCALES FOR PRESSURE ULCERS IN
PEOPLE WITH SPINAL CORD INJURY?

Use the Waterlow Scale, the Braden Scale, or the Spinal
Cord Injury Pressure Ulcer Scale (SCIPUS) tool to assess
pressure ulcer risk in people with spinal cord injury.

Anthony et al summarized issues identified with

RECOMMENDATION LEVEL ITA the Norton, Braden, and Waterlow scales during

25 years’ clinical experience and assessed these scales

N against ideal attributes.?

1.5: Risk factor management = Scale complexity is unwarranted, as many

Use the results of a comprehensive and systematic components do not predict pressure ulcers. Of 11
assessment of pressure ulcer risk factors to select and Waterlow subscores, only three predicted pressure
implement risk management strategies in individuals with ulcers in a wheelchair population (gender, skin,
spinal cord injury. and mobility) and only five predicted pressure

ulcers in hospitalized people (appetite, continence,
RECOMMENDATION LEVEL IV skin, surgery, and age).

u Other variables available to clinicians have

predictive power. Hypoalbuminemia alone

. N outperformed the Waterlow Scale, and the
1.6: Risk factor reassessment S . . .
combination of hemoglobin, C-reactive protein,
Reassess risk factors on a routine basis, as determined by albumin, age, and gender outperformed the
the healthcare setting, institutional guidelines, and changes Braden Scale in one study.
in the individual's health status. = Scale components are not independent; some could
N\ RS o T LR be removed W.ithout aﬁectingprfadictive power:
Factor analysis has found that risk tools contain
fewer factors than suggested by the number of
subscores, with the Waterlow Scale having three
Assessment of pressure ulcer risk is more effectively factors and the Braden Scale having one.
performed using an objective risk assessment tool No evidence indicates that using risk assessment
than clinical judgment. Numerous tools exist, not all scales reduces pressure ulcer incidence above what
of which have been validated for use on people with spinal occurs due to the Hawthorne effect, which states
cord injury that simply evaluating a problem improves it. Very

few studies address reduction in pressure ulcers as
an outcome when risk assessment scales are used,

Balzer et al compared the validity of the Norton, Braden, Waterlow, and none demonstrates a positive effect.

and Care Dependency scales in identifying risk.®? The authors found The authors concluded that pressure ulcer
the Waterlow Scale had the highest sensitivity (86%) and the Norton assessment scales contain unnecessary items,
Scale had the highest specificity (76%). Using a cut-off value of 55, omit useful items, use suboptimally scaled
the Care Dependency Scale had a sensitivity of 74% and a specificity subscores, and contain correlated factors."" In
of 83%. addition, these scales may not perform better

than clinical judgment.

A Resource Handbook for Clinicians 18




A 1 < »l

PRESSURE ULCER PREVENTION AND THE INTERPROFESSIONAL TEAM n

Wellard and Lo evaluated the sensitivity of the Norton, Braden, and Waterlow scales to identify pressure ulcer risk in
people with spinal cord injury.®? The authors performed a retrospective medical history audit of admissions to a spinal
cord injury unit during a b-year period (June 1992 — June 1997). Of 204 admissions with a diagnosis of pressure ulcer,
60 records were audited using a quota sampling strategy. The overall average scores were 15.4 (SD += 1.10, range
12-17) for the Norton Scale, 18.9 (SD + 2.98, range 15-28) for the Waterlow Scale, and 13.8 (SD + 1.75, range
10-18) for the Braden Scale. Categorizing these scores by risk level using the Norton Scale found 86% of people with
no risk, 8% with risk, and 2% with high risk. Using the Braden Scale, 4% had no risk, 29% had low risk, 49% had
moderate risk, and 21% had high risk. With the Waterlow Scale, 64% had high risk and 36% had very high risk. The
analysis concluded that the Waterlow Scale had the highest predictive value. Although a prospective evaluation would
provide stronger evidence of sensitivity than a retrospective analysis, the authors suggested the Waterlow Scale be used
until a more specific tool was developed.

Mortenson et al reviewed the Abruzzese, Braden, Gosnell, Norton, Spinal Cord Injury Pressure Ulcer Scale-Acute
(SCIPUS-A), SCIPUS, and Waterlow scales in people with spinal cord injury (Table 2).%® With over 200 pressure ulcer
risk factors identified for the spinal cord injury population, the authors pointed out the importance of determining which
ones should be included in a risk assessment tool for this population. They used linear regression to select items for the
SCIPUS and SCIPUS-A, but whether all important variables were considered is unknown. The items selected, however,
demonstrate differences in important risk factors between people with spinal cord injury and the general population.
Validity data were poor for the Abruzzese and Gosnell scales and adequate for the other scales. The authors concluded
that the Braden Scale may be the best available tool.

Table 2. Risk Assessment Tools: Summary of Psychometric Properties (Adapted from Mortenson et al., (33) with permission.)

ABRUZZESE BRADEN | GOSNELL | NORTON | SCIPUS | SCIPUS-A | WATERLOW

Reliability

Validity Poor Poor— Poor Poor— Adequate || Adequate Adequate
adequate adequate

Respondent burden Excellent Excellent || Excellent* || Excellent || Excellent T || Excellentt Excellent

Administrative burden|| Adequate — Adequate | Adequate || Adequate | Adequate Adequate

SCIPUS: Spinal Cord Injury Pressure Ulcer Scale; SCIPUS-A: Spinal Cord Injury Pressure Ulcer Scale-Acute
—: no information available for spinal cord injury
*If skin status assessment is omitted

1 If blood testing results already available; otherwise, adequate

Few data are available on the performance of risk assessment tools in the spinal cord injury population. Further research

is required in the following areas:

= A demonstration of reliability and predictive validity of the Braden Scale in the spinal cord injury population.

= A larger scale study to evaluate the predictive ability of the Waterlow scale in the spinal cord population is required.

= Additional evaluation of the SCIPUS scales is required before recommending them for clinical use.

» Determining whether the use of pressure ulcer risk assessment tools can reduce the incidence of pressure ulcers
is critical.

According to the Waterlow Scale, all people with spinal cord injury have a high risk of pressure ulcer. It is
therefore logical to consider a universal pressure ulcer prevention program for people with spinal cord injury.
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ASSESSMENT OF SPECIFIC FACTORS AFFECTING RISK

Deep Tissue Injury

1.7: Assess deep tissue injury

Consider ultrasound imaging of the tissue overlying the ischial tuberosity in suspected deep tissue injury.

RECOMMENDATION LEVEL III

Among people with spinal cord injury who use a wheelchair, the gluteus maximus muscles under the
ischial tuberosities are the areas with the greatest risk of pressure ulcer development, especially from
deep tissue injury. Interface pressure does not measure deep tissue strains and stresses.

Linder-Ganz et al developed a noninvasive, generic, real-time, subject-specific method of performing finite element
modelling of the buttocks.®> Continuous monitoring of deep tissue compressed between bony prominences and a support
surface, combined with pressure mat measurements, was performed over 90 minutes sitting on an air-filled cushion, with
three people with spinal cord injury and three healthy controls. Stresses were substantially higher in people with spinal
cord injury than in controls, at least partly as a result of gluteal muscle atrophy and ischial tuberosity flattening seen in
this population.

The real-time finite element method allows monitoring of individual stress over time, including different postures, cushions,
and wheelchairs. This method has potential clinical applications in rehabilitation and pressure ulcer prevention, including
providing individual feedback on moment-to-moment risk, developing alarm systems for warning about excessive deep
tissue loads, and evaluating the effect of different cushions, inflation pressures, and wheelchair adjustments.

The best method to detect and evaluate deep tissue injury has not been determined. A study of intermediate-frequency
ultrasonography as a tool to evaluate deep tissue injury involved 12 people with spinal cord injury who had signs of
deep tissue injury on ultrasound. Participants were followed until the ulcers reached a final stage.®® Ulcers worsened
in six participants and healed in the remaining six. Abnormal ultrasound findings unique to deep tissue injury were
the following:

= Unclear layered structure, detected in all participants

= Hypoechoic lesions, detected in ten participants

= Discontinuous fascia, detected in seven participants

= Heterogeneous hypoechoic areas, detected in five participants

Studies suggested discontinuous fascia and heterogeneous hypoechoic areas were more reliable predictors
& of future progression of pressure ulcers than the other features. Ultrasound evaluation reliably identified

deep tissue injury and allowed treatment and prevention of pressure ulcers. This imaging modality may
allow early detection of subclinical deep tissue injury before signs are evident on the skin and may also allow
prediction of ulcers that are likely to progress.

@ See CHAPTER 2, Human factors affecting pressure ulcer prevention, for information on assessment of
psychosocial factors affecting pressure ulcer risk, and CHAPTER 3, Body weight, nutrition, and hematologic and
biochemical parameters of healing, for information on assessment of health status and pressure ulcer risk.
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CONCLUSIONS

Any person with spinal cord injury who has had a pressure ulcer must be considered to be at high risk for pressure ulcer.
Standardized risk assessment using an objective tool is recommended over clinical judgment as the best approach to
assessing risk.

The ideal tool to assess the risk of pressure ulcers in people with spinal cord injury has not yet been developed. The
Waterlow Scale, however, is the most sensitive tool currently available, with the highest predictive value.

SCIPUS appears to be a promising risk assessment tool, as it has been specifically designed to address risk factors in
people with spinal cord injury, but research is needed to validate its use.

The overall objective of assessing risk is to improve outcomes. To achieve this objective, assessment results must be used
to identify appropriate interventions, and these interventions must be implemented. Risk factors need to be reassessed as
individual medical and environmental factors change.
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mong pressure ulcer risk factors, possibly most critical, but most difficult to quantify, predict, and often influence are
Aa broad range of human factors such as attitudes, beliefs, knowledge, motivation, mood, values, lifestyle issues, and
adherence to recommended behaviours, including diet, exercise, and pressure management. What these factors have in
common is their impact on pressure ulcer risk, on the success of pressure ulcer prevention education, and on adherence
to self-management strategies. Ultimately, human factors determine whether a person works actively to prevent pressure
ulcers or not. As a result, these factors are best considered together.

Skin care

The neurologic impairment of spinal cord injury produces a variety of metabolic and physiologic changes that interfere
with the normal function of the skin and significantly affect its integrity and wound healing.® Spinal cord injury above
the T6 neurologic level results in loss of reflex sweating. As a result, individuals with this level of injury must be cautious
in hot environments, as the body is unable to cool itself.

<@ Consult APPENDIX 1 of this document to see the changes that occur after spinal cord injury.

Metabolic changes in neurologically impaired skin may not stabilize for 3 to 5 years after the injury. Collagen catabolism
increases significantly and rapidly, decreasing the concentration of amino acids in the skin.® In addition, the activity
of collagen synthase in the skin below the level of injury decreases, and the proportion of type Ill collagen below the
neurologic level increases, resulting in defective collagen synthesis and decreased tensile strength of skin.® Increased
urinary excretion of glycosaminoglycans (GAGS) signals a decrease in proteoglycans, the ground substance surrounding
collagen, decreasing skin elasticity and its ability to tolerate trauma.“>

The density of epidermal adrenergic receptors decreases below the neurologic level, with a greater decrease in people
with tetraplegia than those with paraplegia, and this may be responsible for the sensitivity of denervated skin to tissue
ischemia.® Normal skin may be able to tolerate ischemia 3 hours longer than denervated skin.

@ For more detail on changes in skin as a result of spinal cord injury, refer to: Consortium for Spinal Cord
Medicine Clinical Practice Guidelines. Pressure ulcer prevention and treatment following spinal cord injury: a
clinical practice guideline for health-care professionals. ] Spinal Cord Med 2001;24(Suppl 1):S40-101.

Maintaining skin integrity

The fragile skin of people with spinal cord injury requires regular and gentle care to maintain its integrity and barrier function.
@ Updated guidelines for pressure ulcer prevention from the Registered Nurses’ Association of Ontario (RNAO)
and from the National Pressure Ulcer Advisory Panel (NPUAP) European Pressure Ulcer Advisory Panel and they
contain several recommendations on general skin care, summarized below”®:

= Cleansing:
» Use a pH-balanced, non-sensitizing skin cleanser and warm water.
» Handle skin gently during cleansing to minimize force and friction.
= Hydration:
» Monitor fluid intake to ensure adequate hydration.
» Use a non-sensitizing, pH-balanced, fragrance-free, alcohol-free emollient moisturizer, as dry skin appears to be an
independent and significant pressure ulcer risk factor.
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= Protection:
» Protect skin from excessive moisture, including incontinence.
» Use a topical barrier to protect skin from moisture; do not use products that may compromise the absorptive capacity
of incontinent briefs. Moisture changes the mechanical properties of the stratum corneum, reducing its strength.
» Use protective barriers, such as liquid barrier films, transparent films, hydrocolloids, or protective padding to
reduce friction.
= Prevention of skin damage:
» Avoid rubbing skin vigorously. Vigorous rubbing may be painful and may cause inflammation or destruction of tissue,
especially in frail elderly individuals.
» Do not massage the skin to prevent pressure ulcers. Massage is contraindicated if the skin is fragile or inflammation
is present; blood vessels may be damaged.
» Do not turn the individual onto a body surface that is still red from previous weight bearing. Redness indicates that
the body requires additional time to recover from the previous pressure loading.

2.1: Prevention of skin damage

If skin irritation due to moisture develops or persists, pursue a consultation with a nurse with continence training
for evaluation, topical treatment, and review of the bowel and bladder program.

RECOMMENDATION LEVEL III

Good skin health increases tolerance to external forces and reduces the likelihood of skin breakdown.® No evidence exists
to suggest that the skin of people with spinal cord injury responds any differently to skin health products (moisturizers
and protectants) compared to normally innervated skin, but these products have not been systematically tested in people
with spinal cord injury.

Development or persistence of skin irritation due to moisture signals the need for a consultation with an advanced practice
nurse and the appropriate interprofessional team members for evaluation, topical treatment, and review of the bowel
and bladder program. It is important to select continence products using standardized performance indicators such as
breathability, air permeability, and other factors. The American-based National Association for Continence (www.nafc.org)
is currently developing standards for continence products.

CONTINUUM OF CARE

Strategies to maintain skin integrity are applicable at all times. In addition, different phases of care after spinal cord injury
may present specific challenges to skin health.

Pressure ulcer prevention during acute care

2.2: Prevention during prehospital and acute care

As soon after spinal cord injury as emergency medical and spinal stabilization status allow, review individual risk
factors and implement appropriate pressure ulcer prevention strategies that:
RECOMMENDATION LEVEL

= Avoid prolonged immobilization whenever possible. IIb
= Limit the time a person is on a spinal board. la
= Employ intraoperative pressure reduction strategies. lo]

RECOMMENDATION LEVEL IA-IIB
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EVIDENCE

The first few hours and days after injury carry a high pressure ulcer risk for individuals who have sustained a spinal cord
injury.! Risk is related primarily to the duration of unrelieved pressure before admission to acute care and to the time
spent immobilized on a spinal board. Studies have found that people with spinal cord injury admitted to specialized spinal
cord injury units within a week of injury were less likely to develop pressure ulcers than those admitted after that time.
@ CHAPTER 1 Pressure ulcer prevention and the interprofessional team, provides recommendations for the use
of spine boards during the acute phase after spinal cord injury. In particular, please refer to the systematic review
by Ahn and colleagues."?

An intervention study in an acute spinal cord injury unit assessed the effect of implementing the routine use of pressure-
redistribution mattresses and a motivated and educated turning team on reducing the development of new pressure
ulcers.® The study demonstrated that implementation of this approach prevented development of new pressure ulcers.
This finding underscores the importance of pressure ulcer prevention in the acute setting. <@ CHAPTER 5, Beds,
mattresses, and recumbent positioning, provides recommendations for the use of pressure-redistributing surfaces.

A pressure-redistribution strategy that is practised commonly in acute care and other hospital settings is regular turning
schedules. <@ CHAPTERS, Beds, mattresses, and recumbent positioning, provides recommendations for appropriate
turning schedules.

Prevention during rehabilitation and the community phase

SKIN INSPECTION

2.3: Skin inspection

Conduct comprehensive daily visual and tactile skin inspections during rehabilitation and initial community
reintegration, paying special attention to the areas that are most vulnerable to pressure ulcer development.

RECOMMENDATION LEVEL IV

It is essential to inspect the skin at least once, and preferably twice, daily.®” Frequent inspection promotes familiarity with
normal skin appearance and allows early detection of impending skin damage. Early superficial pressure ulcers (stage 1)
may not be recognized until they become more severe. Education for self-identifying stage | pressure ulcers is critical to
early intervention. This education includes understanding the influence of posture, positioning, repositioning schedules,
and functional use of support surfaces on pressure ulcer development.V It is important to increase the frequency of skin
inspection in the following situations:

= During and after bed rest

= When performing a trial of new equipment

= When changes in lifestyle affect sitting duration
= When any problems are identified

= When a medical condition deteriorates
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Some individuals with paraplegia may be able to inspect their own skin using a mirror with a long handle (Figure 1),
whereas individuals with higher-level paraplegia or tetraplegia need the assistance of a caregiver or healthcare professional.
If the individual with spinal cord injury cannot perform skin inspections, it is best for a single person to assist with this
task consistently, as familiarity with normal skin appearance is necessary to detect early changes.

Figure 1. Visual check of skin using mirror

Visual inspection should search for redness, discolouration, and bruising; changes in texture, such as rashes, dryness,
and swelling; and abnormalities such as cracks, scabs, and blisters. Tactile inspection should evaluate skin temperature,
moisture, and induration, or bogginess. The most common sites for pressure ulcers are the ischii, sacrum, and trochanters

(Figure 2). It is also important to assess other bony prominences, including the occiput, heels, ankles, knees, scapulae,
and elbows.

a) b)

TOES HHEES GENITALS BREASTS ACROMION  CHEEK HEELS. SACRUM ELBOWS SCAPULA  OQCOIPUT
[MEN) [WOMEN) PROCESS  ANDEAR

c) d)

SCAPULA
ELBOW
SACRUM

ISCHIAL TUBEROSITIES

POPLITEAL FOSSA

FOOT  MEDHAL MEDIAL ~ GREATER RIBS  ACROMION — EAR
AND AND  TROCHANTER FROCESS
LATERAL LATERAL
MALLEOLUS  CONDYLES

LATERAL MALLEOLUS
FOOT

Figure 2. Common sites for pressure ulcers in a) prone, b) supine, c¢) side-lying, and d) sitting
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Few people with spinal cord injury, perform routine skin inspections. The remainder, tend to check their
skin only if they identify a problem.

It is critical to investigate reasons for poor or partial adherence to recommendations for skin inspection in order to identify
the underlying problem and allow successful resolution. Factors that could potentially be responsible for nonadherence
include pain when performing skin checks; competing priorities or trade-offs with other life responsibilities, possibly due
to fatigue; psychosocial issues; health issues, such as anemia; or socioeconomic factors, such as inadequate caregiver
hours. Only by understanding the problem can the clinician hope to assist the person with spinal cord injury.

PRESSURE-REDISTRIBUTING ACTIVITIES

Commonly taught pressure-redistributing strategies include manual weight shifts, for those with sufficient upper extremity
strength and function, and use of wheelchair features, such as tilt and recline. <@ CHAPTER 6, Wheelchairs and other
seating, and Chapter 7, Mobility, activity, and conditioning, address these topics.

Psychosocial factors

INTERACTION BETWEEN PSYCHOSOCIAL
FACTORS AND PRESSURE ULCERS

Low quality of life, depressive symptoms, and chronic or unresolved pain, which are common after spinal cord injury, are
established predisposing factors for pressure ulcer development. It is important to monitor psychological status in people
with spinal cord injury, and when issues are identified, to recognize the relation to increased risk of pressure ulcer. In
turn, a pressure ulcer can perpetuate and even worsen low quality of life; depression, anxiety, and other psychological
disorders; and pain. A pressure ulcer can also limit a person’s ability to participate in meaningful activities through the
reduced activity and prolonged bed rest that often accompany pressure ulcer treatment and that reduce quality of life and
lead to clinical depression. Clinicians working with people with spinal cord injury and pressure ulcers need to be aware of
the self-perpetuating interaction between poor quality of life and conditions associated with pressure ulcer, such as pain
and depression, and to implement effective management approaches.

Psychosocial risk factors

Psychosocial factors contribute substantially to pressure ulcer risk by affecting motivation and ability to adhere to essential
skin care and pressure management strategies.

QUALITY OF LIFE AFTER SPINAL CORD INJURY

A meta-synthesis of qualitative research on factors associated with quality of life after spinal cord injury identified 10
major concepts'?:

= Problems associated with an impaired body, including pain and fatigue, and coping with frustration and inconvenience
= Preoccupation with injury and loss, with a life on hold
= Renewed importance of relationships and their role in re-establishing self-worth
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= Assuming responsibility and seizing control of one’s own life, with decision-making freedom and self-determination
= The importance of occupation, the ability to contribute to others, participation in meaningful activities

= Environmental context, including physical, economic, political, legal, social, and cultural aspects

= Development of new values and perspectives and focus on the deeper meanings of life

= Good days and bad days as a normal part of life

= Rebuilding a sense of self-worth, with competence based on the person, not tied to physical status

= Continuity of biography, with focus on living rather than on impairment

This overview provides healthcare professionals with insight into the experience of quality of life after spinal cord injury.
Research is needed to identify ways in which rehabilitation can best address these issues.

2.4: Assess quality of life, pain, and depression

Assess the following as part of the comprehensive evaluation of people with spinal cord injury:
RECOMMENDATION LEVEL
= Quality of life v
= Pain 1l
= Depression [
Specific rating scales cannot yet be recommended.

RECOMMENDATION LEVEL IlI-1V

Although several validated quality-of-life measures are available, few apply specifically to the spinal cord injury population.
Wood-Dauphinee et al proposed the Reintegration to Normal Living Index, which has been used and validated in studies
of people with spinal cord injury.(13-15) The Cardiff Wound Impact Scale quantifies the effect of a wound on quality
of life.® As not all items on the scale are relevant to people with spinal cord injury, the scale required modification for
use in clinical studies in people with spinal cord injury and pressure ulcers.*”” No currently available assessment tool
is specific to evaluating the impact of pressure ulcer on quality of life in spinal cord injury.’® <@ The section on
Rehabilitation practices and associated outcomes following spinal cord injury in SCIRE evaluates several quality
of life outcome scales.!'®

PAIN

Chronic pain is an important problem for people with spinal cord injury, and many people experience
more than one type of pain, including pain associated with spasticity.

Pain can have a significant impact on mood, function, and quality of life. Accurate characterization of the different
types of pain experienced by an individual allows identification of the optimal types of treatment. The impact of pain on
functioning is significant. Moderate-to-severe pain can decrease weight-shifting and mobility, ultimately increasing the
risk of pressure ulcer development.

Lund et al evaluated the interchangeability of visual analog and verbal rating pain scales according to three pain etiology
groups, chronic idiopathic pain, nociceptive pain, and neuropathic pain, in 80 outpatients from a rehabilitation medicine
clinic and a spinal cord injury department.“® The authors found pain intensity assessments were not interchangeable,
due to overlapping intensity categories between the two scales, systematic disagreement between the scales, and different
meanings of pain intensity according to etiology. The authors concluded that the verbal rating scale was preferred for pain
intensity assessment.
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Dijkers compared pain severity using a verbal rating scale and a numeric rating scale in 168 people with new spinal
cord injury admitted for inpatie