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Abstract

Specialized centers of care for persons sustaining a traumatic spinal cord injury (tSCI) have been established in many
countries, but the ideal system of care has not been defined. The objective of this study was to describe care delivery, with
a focus on structures and services, for persons with tSCI in Canada. A survey was sent to 26 facilities (12 acute, 11
rehabilitation, and three integrated) from eight provinces participating in the Access to Care and Timing project. The
survey included questions about: 1) care provision; 2) structural attributes and; 3) service availability. Survey completion
rate was 100%. Data sources used to complete the survey were the Rick Hansen Spinal Cord Injury Registry, other
hospital databases, clinical protocols, and subject matter experts. Acute and rehabilitation care provided by integrated
facilities were described separately, resulting in data from 15 acute and 14 rehabilitation facilities. The number of
admissions for tSCI over a 12-month period between 2009–2011 ranged from 17 to 104 (median 39), and 11 to 96 (median
32), for acute and rehabilitation facilities, respectively. Grouping of patients was reported by 8/15 acute and 10/14
rehabilitation facilities. Criteria for admission to the inpatient rehabilitation facilities varied among facilities (25 different
criteria reported). Results from the survey revealed similarities in the basic structure and the provision of general services,
but also some differences in the degree of specialization of care for persons with tSCI. Continued work on the impact of
specialized care for both the patient and healthcare system is needed.
Keywords: care provision; services; structures; specialized care; spinal cord injury

Introduction

P

atients sustaining critical conditions such as major
trauma benefit from specialized care as opposed to general
care.1 The creation of trauma centers and trauma programs
following the publication of Accidental Death and Disability:

The Neglected Disease of Modern Society in 1966 dramatically
altered how patients with major life-threatening injuries are
treated.2 Since the release of this report, research has demonstrated the need for further specialization to address the unique
needs of patient populations, such as those with spinal cord injury (SCI).3
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8
Department of Medicine, University of Manitoba, Winnipeg, Manitoba, Canada.
9
Department of Surgery, University of Ottawa, Ottawa, Ontario, Canada.
10
Orthopedic Spine and Trauma, Integrated Spine Unit, Sunnybrook Health Sciences Center, Toronto, Ontario, Canada.
11
Department of Orthopedic Surgery, McMaster University, Hamilton, Ontario, Canada.
12
Department of Physical Medicine and Rehabilitation, University of Saskatchewan, Saskatoon, Saskatchewan, Canada.
13
Department of Surgery, Western University, London, Ontario, Canada.
14
Department of Surgery, University of Toronto, Toronto, Ontario, Canada.
2
3

ª Vanessa K. Noonan et al., 2017; Published by Mary Ann Liebert, Inc. This Open Access article is distributed under the terms of the Creative
Commons Attribution Noncommercial License (http://creativecommons.org/licenses/by-nc/4.0/) which permits any noncommercial use, distribution, and
reproduction in any medium, provided the original author(s) and the source are credited.

2848

ORGANIZATIONAL STRUCTURE OF TSCI CARE
The first SCI center was pioneered by Donald Munro in 1936 at
the Boston City Hospital, Massachusetts.4 Drawing from the work
of Munro, Sir Ludwig Guttmann established an SCI unit at the
Stoke Mandeville Hospital in 1944 that became a model for future
studies.5 Utilizing a team approach to care, Guttmann demonstrated
the benefits of early prevention of secondary complications after
SCI and the importance of rehabilitation in addition to acute care.5
Current evidence shows that timely admission to a comprehensive
center for SCI is linked to decreased length of stay (LOS)6–8 and
decreased incidence of secondary complications.7,8
Although dedicated SCI centers have since been established in
many countries, a systematic review by Parent and colleagues3
examining the impact of specialized centers concluded that the
ideal system of healthcare delivery for persons with traumatic SCI
(tSCI) has not been defined. However, several recommended attributes of specialized care in the acute phase were identified, which
included admitting a certain volume of individuals with tSCI (exact
number not yet defined), location near a Level I trauma center, 24-h
access to magnetic resonance imaging (MRI) and an operating
room, provision of a ‘‘spinal unit,’’ and referral to a rehabilitation
program that specializes in SCI.3
Level I trauma centers (based on resources, patient volume,
education, and research activities) have demonstrated superior patient outcomes, such as reduced patient mortality9,10 and improved
function,10,11 compared with Level II and community centers. Organized trauma systems with established transfer agreements also
have been shown to reduce mortality.12,13 Further, a number of
studies have demonstrated that specialized acute care for tSCI results in better outcomes, including lower mortality rates,14 fewer
complications,14–16 greater potential for neurological recovery,14,17
decreased LOS,14,15,17 and an overall reduction in costs.14 Early
admission to rehabilitation following injury also has been shown to
be beneficial, resulting in, for example, shorter LOS,18 improved
functional status,18,19 greater rates of functional gain,20 and fewer
complications.21,22
Few studies have compared care delivery after SCI internationally.23–27 A challenge to comparing care in Canada with care
internationally is the paucity of information available. An environmental scan of Canadian SCI rehabilitation centers, however,
has described service delivery and current resources available for
specific rehabilitation goals and issues (e.g., skin integrity, mobility,
bowel, bladder, and sexual health).28 Additionally, Accreditation
Canada has developed comprehensive, evidence-based standards
for acute and rehabilitation SCI services to help standardize and
optimize care for persons with SCI in Canada.29,30 The objective of
this study, therefore, is to describe provincial- and facility-level
acute and rehabilitation care delivery, with a particular focus on the
structures and services based on the recommended criteria outlined
by Parent and colleagues,3 for patients with tSCI at 26 major facilities in the Canadian SCI Network, which provide care for the
majority of individuals who sustain an acute tSCI.
Methods
Survey
A survey was developed as part of the Access to Care and
Timing (ACT) project sponsored by the Rick Hansen Institute
(RHI) to examine current models of care delivery for tSCI in
Canada and how the provision of care impacts outcomes along
the continuum of care.31 Survey questions were related to: 1) care
within the province and within each facility (e.g., regions served,
number of beds); 2) structural attributes (e.g., number of wards
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available for admissions); and 3) service availability (e.g., admission criteria). Facilities were instructed to answer the questions
based on care delivery from 2009 to 2011. A copy of the survey is
included in the Supplementary Material (see online supplementary
material at www.liebertpub.com).
The survey was administered to a purposive sample of 26 tSCI
care facilities located in 13 cities within eight Canadian provinces:
12 acute, 11 rehabilitation, and three integrated acute and rehabilitation facilities (herein referred to as integrated facilities). Each
participating facility is also part of the Rick Hansen Spinal Cord
Injury Registry (RHSCIR), which is a national longitudinal registry
documenting the continuum of care in Canada for tSCI.32 The
RHSCIR has expanded since it was established in 2004 and this
study included all facilities enrolled as of January 2011. Facilities
were excluded if: a) they were not enrolled in the RHSCIR, and b)
they were located in provinces or territories where patients with
tSCI are triaged and treated in neighboring provinces. Despite these
sampling exclusions, it was assumed that the majority of individuals with an acute tSCI in Canada would be treated at one of the
participating facilities. These facilities are situated in metropolitan
areas in the southernmost portion of Canada where 69% of the
Canadian population resides.33 All facilities obtained research
ethics board approval, if required, and institutional approval to
disclose the survey results to the RHI. Permission was also given by
all participating facilities to disclose their identity.
Data sources
Completion of the survey by the participating facilities required
data from several sources. Administrative and clinical personnel
were contacted to assist with responses regarding the structure and
availability of services at each facility. Where possible, data were
obtained from the RHSCIR at each facility to determine quantifiable
estimates of the number of admissions. If RHSCIR data were not
available, the facilities were advised to use other hospital databases.
Due to variation in data sources, admission data was reported over
any complete 12-month period (calendar or fiscal year) from 2009
to 2011. Subject matter experts assisted in the data cleaning.
Analyses
The survey results (categorical and continuous data) were analyzed using descriptive statistics. For both the acute and rehabilitation facilities, data were analyzed to describe care within both the
province and the facility, the structure of the facility, and the services provided. In addition, experts at each facility were asked a
number of open-ended questions to examine potential challenges to
providing care for patients with tSCI. Such questions included:
‘‘What are the greatest challenges with regards to SCI patient care
encountered by your center?’’ Barriers to the provision of care were
identified inductively through thematic analysis of responses.
Results
Twenty-nine completed surveys were obtained from all 26
participating facilities (12 acute, 11 rehabilitation, and three integrated) resulting in a 100% response rate. Responses from the integrated facilities are presented by phase of care (vs. by facility),
resulting in data from 15 acute and 14 rehabilitation facilities. At
the time the surveys were issued, facilities in Newfoundland and
the acute facility in New Brunswick had not joined the RHSCIR
and therefore their data were not included. Facilities in Prince
Edward Island (PEI) and the Territories (Yukon, North West Territories, and Nunavut) were not included as the majority of patients
with tSCI from these regions were reported to be triaged and treated
in neighboring provinces (e.g., those from PEI may be triaged and
treated in Nova Scotia).34
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Overview of provincial acute and rehabilitation
healthcare systems
An overview of the acute and rehabilitation facilities is outlined
in Tables 1 and 2, respectively. Facilities surveyed from British
Columbia, Alberta, Manitoba, Ontario, Nova Scotia, and New
Brunswick reported serving one or more neighboring provinces.
The majority of acute care facilities reported to operate primarily
as Level I trauma centers (Table 1). There was quite a range in the
reported capacity, with the majority having total bed counts greater
than 250. The number of beds available for SCI admissions ranged
from 12 to 94 for 13/15 facilities, with two reporting no specific
allocation.
Following acute care, persons with tSCI may be eligible for
admission to an inpatient rehabilitation program at one of the 14
RHSCIR rehabilitation facilities (Table 2). In contrast to acute care,
the rehabilitation facilities reported a narrower range in capacity,
with 10/14 facilities having less than 100 beds. The number of beds
available for SCI admissions ranged from 10 to 60. Only one facility (Toronto Rehabilitation Institute) reported to exclusively
treat patients with SCI.
Structure and services of SCI care in acute
and rehabilitation facilities in Canada
An overview of the structure and services of the participating
facilities are outlined in Tables 3 and 4A-4B, respectively. It is

important to note that the information presented in Tables 3 and
4A-4B (with the exception of inpatient volume which was reported
for tSCI only) reflected the care delivery for both traumatic and
non-traumatic SCI (ntSCI), as inpatient care for these different
subtypes was not segregated at the participating facilities. The primary structural attributes (Table 3) and the care services (Table 4A4B) highlighted were based on recommendations of a specialized
SCI center.3
Among the acute care facilities, reported annual tSCI admissions
ranged from 17 to 104 (median 39; Table 3). Approximately half of
the acute facilities identified two units or wards that SCI inpatients
can be admitted to for the majority of their acute stay. Half of the
facilities also reported grouping patients with SCI (i.e., the ward
consisting of patients with traumatic and non-traumatic SCI most
exclusively). Twelve of the 15 facilities reported 24 h/7 days a
week availability of diagnostic imaging (MRI) and surgical services (Table 4A).
The annual tSCI inpatient admissions reported by the participating rehabilitation facilities were similar to those in the acute
care, ranging from 11 to 96 (median 32; Table 3). Grouping of
patients with SCI was reported by 10/14 facilities. Most facilities
reported only one unit for tSCI inpatient admissions. Referral to
the rehabilitation facilities was reported to occur primarily via a
personal physiatry consultation at 11/15 acute care facilities,
wherein the physiatrist would assess the admissibility and readiness
for rehabilitation (Table 4B). A total of 25 different criteria for

Table 1. Overview of the Acute Care Facilities in Canada Participating in the Survey

Province/city

Facility

Trauma
designation
level

BC, Vancouver
AB, Edmonton

Vancouver General Hospital
Royal Alexandra Hospital

I
II

AB, Edmonton

Walter Mackenzie Health
Sciences Centre, University
of Alberta Hospital
Foothills Hospital
Royal University Hospital
Winnipeg Health Sciences Centre

I

AB, Calgary
SK, Saskatoon
MB, Winnipeg
ON,
ON,
ON,
ON,

Toronto
Toronto
Toronto
London

ON, Ottawa
ON, Hamilton

Sunnybrook Health Sciences Centre
St. Michael’s Hospital
Toronto Western Hospital
Victoria Hospital, London Health
Sciences Centre
The Ottawa Hospital, Civic Campus
Hamilton Health Sciences Centre

I
I
I
I
I
I*
I
I
I
I

QC, Québec City Hôpital de l’Enfant-Jésus, Centre
hospitalier affilié universitaire
de Québec
QC, Montréal
Hôpital de Sacré-Coeur de Montréal

I

NS, Halifax

I

Halifax Infirmary, Queen Elizabeth II
Health Sciences Centre

Regions served
BC
Northern AB, Northeastern
BC, Yukon
Northern AB, Northwestern
BC, Northern SK,
Northwest Territories
Calgary, Southern AB
Northern SK
MB, Northwestern ON,
Nunavut
ON
ON
Greater Toronto Area
Southwestern ON
Champlain LHIN
Hamilton Niagara
Haldimand Brant LHIN
Greater Québec City Area,
Eastern QC, Northern NB
Western QC. Only referral
centre for ventilator
dependant patients with SCI.
Atlantic Provinces

Beds
Total available
number for SCI Admissions
of beds admissions of tSCI
955
841

32
28

104
30

770

30

39

927
550
800

52
82
58

27
24
40

1212
500
236
400

72
94
12
41

40
50
51
17

453
314

{

34

25
36

459

18

50

454

{

81

406

16

19

*For isolated injuries.
{
None specifically allocated for SCI.
SCI, spinal cord injury; tSCI, traumatic spinal cord injury; BC, British Columbia; AB, Alberta; SK, Saskatchewan; MB, Manitoba; ON, Ontario; QC,
Québec; NS, Nova Scotia; LHIN, Local Health Integration Network.
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Table 2. Overview of the Rehabilitation Facilities in Canada Participating in the Survey

Province/city

Facility

Regions served

BC, Vancouver
AB, Edmonton

GF Strong Rehabilitation Centre
Glenrose Rehabilitation Hospital

AB, Calgary
SK, Saskatoon
MB, Winnipeg

Foothills Hospital
Saskatoon City Hospital
Winnipeg Health Sciences Centre

ON, Toronto

Toronto Rehabilitation
Institute, Lyndhurst Centre
Parkwood Hospital,
St. Joseph’s Health Care
The Ottawa Hospital,
The Rehabilitation Centre
Hamilton Health Sciences Centre

ON, London
ON, Ottawa
ON, Hamilton
QC, Québec City
QC, Montréal

BC, Yukon
Northern AB, Northwest
Territories, Northeast
BC, Northwest SK
Calgary, Southern AB
Northern SK
MB, Northwestern ON,
Nunavut
Northern ON, Greater
Toronto Area
Southwestern ON
Champlain LHIN,
Baffin Island
Hamilton Niagara
Haldimand Brant LHIN
Eastern QC

Institut de réadaptation en
déficience physique de Québec
Centre de réadaptation
Lucie-Bruneau

QC, Montréal

Institut de réadaptions
Gingras-Lindsay-de-Montréal

NS, Halifax
NB, Fredericton

Nova Scotia Rehabilitation Centre
Stan Cassidy Centre for
Rehabilitation

Inpatients – Western QC;
Outpatients – Montréal
region only
tSCI – Western QC; tetraplegic
with ventilator dependencyall QC; ntSCI – Montréal only
Atlantic Provinces
NB, NS, Prince Edward Island

Total
number
of beds

Beds
available
for SCI
admissions

Admissions
of tSCI

78
244

24–29
15

96
44

45
32
31

12–18
16
13

31
15
27

57–60

57–60

95

118

15

33

58

24

27

76

12

24

135

26

51

18

15

11

197

25

80

60
22

20
10

36
11

SCI, spinal cord injury; tSCI, traumatic spinal cord injury; BC, British Columbia; AB, Alberta; SK, Saskatchewan; MB, Manitoba; ON, Ontario; QC,
Québec; NS, Nova Scotia; LHIN, Local Health Integration Network; ntSCI, non-traumatic spinal cord injury.

admission into a SCI rehabilitation facility were reported. Broadly,
there was little consensus among facilities with regard to admission
criteria. Medical stability of the patient was identified as the most
common criterion for admission. Criteria directly related to the
provision of rehabilitation services (e.g., the patient’s potential to
achieve identifiable rehabilitation goals, their tolerance for activity)

were only required by half of the participating facilities. Almost all
facilities reported availability of an outpatient rehabilitation program (Table 3); however, information related to outpatient services
was not collected for the study.

Table 3. Structure Attributes of Acute Care
and Rehabilitation Facilities

Acute and rehabilitation facilities across Canada identified a
number of challenges with providing SCI patient care (Table 5).
Lack of resources (e.g., bed availability, staffing, equipment) both
within the facility and in later stages of care were reported to be key
challenges. Discharge processes, including discharge planning and
admission criteria, were also noted as challenges by both acute and
rehabilitation facilities. In addition, acute facilities reported lack of
availability of structures/services to provide specialized care and

Structure attributes
Number of admissions
(12-month period)
Number of units/wards
admitting patients
with SCI*
1 unit or ward
2 units or wards
3 or more units or wards
Group patients
Acute and rehabilitation
care within same center
Outpatient rehabilitation
program

Acute facilities
(n = 15)

Rehabilitation
facilities (n = 14)

Range 17–104
(median 39)

Range 11–96
(median 32)

6
7
2
8
3

9
3
2
10
3

N/A

13

*Excluding intensive care unit and step-down unit.
SCI, spinal cord injury.

Challenges with regard to SCI patient care

Table 4A. Service Attributes of Acute Care Facilities

Service attributes
Treats traumatic and non-traumatic
spinal cord injury
Magnetic resonance imaging access
24 h/7 days
Spine surgeon on call 24 h/7 days
*Missing data from two facilities

Acute facilities
(n = 15)
13*
12
12*
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Table 4B. Service Attributes of Rehabilitation Facilities

Service attributes

Table 5. Greatest Challenges in Spinal Cord Injury
Care for Acute and Rehabilitation Facilities

Rehabilitation
facilities (n = 14)
Challenge

Physiatry consultation in acute care
Treats traumatic and non-traumatic
spinal cord injury
Admission criteria
Medically stable
Potential to achieve
identifiable goals
Activity tolerance
1+ hour
3+ hours
Yes, but no specific hour
requirement
Cognitive ability
Willingness to participate
Discharge planning
Age
14+
16+
Requires therapy in two or
more disciplines
Patient must not display
aggressive behaviors
Ventilator status
Other

11/15 of acute
centers
14
10
7

3
3
1
6
6
5
1
3
4
4
4
15 other criteria
were identified

insufficient SCI specific knowledge as barriers. For example, one
facility noted that ‘‘when questioned about the greatest challenges
to SCI patient care, most individuals did not volunteer any challenges due to the fact that patients with SCI are not grouped and
therefore are not identified as a specific patient group.’’ Other
challenges identified by both acute and rehabilitation facilities included support for research and data management, communication
between clinicians, and the management of complex diagnoses and
secondary complications.
Discussion
The continuum of care for persons sustaining a tSCI involves
prehospital, acute, rehabilitation and community phases of care.
The purpose of this study was to describe tSCI care provided in 15
acute and 14 rehabilitation facilities across eight Canadian provinces. Results from the survey revealed not only similarities in the
basic structure, breadth and population of regions served (based on
the facility capacity) and the provision of general services, but also
some differences in the degree of specialization of care for individuals with tSCI. An overview of key challenges with structures
and services and potential strategies is provided in Table 6.
Relation to previous literature
Given that tSCI is a critical and severe injury, it is not surprising
that 14 of the 15 acute facilities are recognized or are operating as
Level I trauma centers (Table 1). Parent and colleagues3 recommended that specialized SCI facilities are inside or within close
proximity to Level I trauma centers to ensure patients with tSCI

Resources - acute
Resources - rehabilitation
Resources - community
Discharge process
SCI specific knowledge
Hospital structure/services
to provide specialized care
Other

Acute facilities Rehabilitation
(n = 15)
facilities (n = 14)
9
11
3
3
3
3

4
10
4
1
-

3

4

SCI, spinal cord injury.

have access to these services. Results from this survey suggest the
present acute care facilities provide this type of specialized care.
Volume of admissions has been identified as an important attribute in trauma centers35,36 and in a wide variety of conditions,
including stroke,37 acute myocardial infarction,38 AIDS,39 as well
as in tSCI3; however the actual minimum number or threshold of
admissions required for tSCI has not been quantified.3,40 A few
studies examining specialized surgical treatments in oncology41,42
and acquired brain injury43 suggest that reduced operative mortality
rates of their specialized patient populations would be observed if
centers admit critical volumes of 20 to 3041–43 cases per annum.
The present results revealed that the size of the acute and rehabilitation facilities, the number of beds available for SCI admissions,
and the number of admissions varied across Canada. Some instances of higher admission rates were observed alongside reports
of greater geographical extent and population of regions served
(Table 1). In larger provinces, such as Ontario, the presence of
multiple intra-provincial acute care and rehabilitation facilities that
admit patients with tSCI could confound this connection. The importance of requiring a certain volume of admissions to provide
specialized care was noted specifically by one facility where with
‘‘small numbers of patients with SCI overall, it is hard to maintain
expertise.’’ Further examination into the critical volume of admissions for SCI and the impact on outcomes is needed.
Parent and colleagues3 also commented on the importance of
having a ‘‘spinal unit,’’ which encompasses both the physical location and the provision of care by an interdisciplinary team (e.g.,
physiotherapists, nurses, social workers). Based on the survey responses, this type of program appears to be common in Canadian
centers, and is present in 10 of the 14 rehabilitation facilities and
eight of the 15 acute facilities (Table 3). While the definition of (or
what constitutes) an ideal program or service for patients sustaining a
tSCI is still unknown, the introduction of SCI Standards for both
acute and rehabilitation phases of care in 2012 (updated in 2017) by
Accreditation Canada is a major development.29,30
Implications
Institutions seeking accreditation under the SCI Standards of
Care will be required to demonstrate that best practices are in place
to address the unique needs of the SCI patient population.29,30
Required organizational practices or high priority criteria in the SCI
Standards, that have been recognized as relevant for SCI care include using validated measures to perform accurate and appropriate
assessment of patients to determine neurological, cognitive, and
autonomic function, and to predict risk of secondary complications.
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Table 6. Summary of Main Challenges and Strategies Related to Providing Spinal Cord Injury (SCI) Care
Attribute
Volume of
admissions
Spinal unit
Integrated care

Challenge
Critical volume to maximize outcomes
and maintain expertise is unknown
Definition of ideal program or service
is unknown
Varied admission criteria to rehabilitation
Transitions between phases of care are not
streamlined

Facilities can demonstrate compliance by providing staff with
validated assessment measures, providing training programs on the
use of assessment tools, and by having protocols in place for documentation and sharing of results with patients and other service
providers. As of February 2017, the SCI Standards have been
adopted by five acute, five rehabilitation, and two integrated facilities within the RHSCIR Network.44 Studies currently are being
planned to assess how current care provision in acute and rehabilitation facilities aligns with the SCI Standards produced by
Accreditation Canada. More importantly, however, will be future
well-designed prospective controlled studies to determine if these
standards of care produces positive outcomes for both the patient
and the healthcare system.45
Early referral to rehabilitation was an additional feature proposed to represent specialized care in SCI.3 Three facilities participating in this survey have acute and rehabilitation care located
within one site, however, physical location may not be the only
indicator of an integrated system of care. The transfer of patients
from acute to rehabilitation is commonly initiated by a physiatry
consultation during acute care. However, it is interesting to note
that the actual criteria for admission to the inpatient rehabilitation
facilities varied, both within and among provinces. For example,
10/14 rehabilitation facilities required patients to be medically
stable but only 4/14 required patients to need therapy in two or more
disciplines (Table 4B). Further examination of referral mechanisms,
admission criteria, and the existence of transfer agreements between
facilities are therefore needed.
Smooth transitions between acute and rehabilitation phases of
care also may be hindered by discharge barriers. A recent article by
New and colleagues46 defined discharge barriers from rehabilitation care as having occurred ‘‘when the treating team believes that
there are no longer any goals of therapy or treatment that require
inpatient rehabilitation, and yet the patient is unable to be discharged,’’ and categorized barriers as intrinsic or extrinsic. Many of
the acute and rehabilitation facilities identified extrinsic discharge
barriers, including downstream resources and discharge processes,
as key challenges for SCI patient care (e.g., bed availability,
equipment approval, accessible housing; Table 5). Addressing
discharge barriers may therefore be an important intervention target
toward improving care, but classification and measurement of
barriers are not currently collected for acute or rehabilitation facilities within the Canadian SCI Network. Providing care within
one comprehensive system and the implementation of structured,
systematic transfer agreements may streamline transition from
acute to rehabilitation, but further study is needed.
Streamline transition throughout the care continuum by adopting
a system-level view of care after trauma is being promoted by
Accreditation Canada in the Trauma Distinction program, which

Strategy
Further examination of critical volumes for SCI
Accreditation of facilities under the Accreditation Canada SCI
Standards of Care
Further examination of criteria for admission
Identification, classification and measurement of discharge barriers
Implementation of structured, systematic transfer agreements
Evaluation of alignment of SCI care with Accreditation
Canada’s Trauma Distinction Program

includes two sets of standards; the Trauma Center Standards and
the Trauma System Standards.47 The program was released in 2014
and developed in partnership with the Trauma Association of Canada. The focus of the Trauma System Standards will be to evaluate
how pre-hospital, acute, and rehabilitation services are integrated.
As tSCI is a subset of the trauma population, evaluation of alignment of tSCI care with the Trauma System Standards is warranted,
and our survey addresses some of the topics within the standards.
Further consideration also will be required to determine how
transferable these standards are to other countries as well as to
specific types of tSCI, since there is emerging evidence to suggest
that even within a health condition such as tSCI, there is considerable heterogeneity among specific types of injuries.48
Once discharged to the community, regular comprehensive
outpatient follow-up care and addressing unmet needs has been
linked to perceived improvements in health, independence, overall
improvements in patient satisfaction, and enhanced quality of life
for persons with SCI.49,50 Of the 14 rehabilitation facilities surveyed, 13 reported having an outpatient program (Table 3). Outpatient services represent a significant proportion of the
rehabilitation journey and utilization of outpatient rehabilitation
services for this patient population warrants further investigation.
Next steps/gaps
The results of this survey have directly contributed to the design
and development of the ACT simulation model for tSCI care.31
Further, the responses also have helped to enhance and refine the
next version of survey questions, which was launched recently in
the ACT International Study examining SCI care across international jurisdiction. Finally, studies are ongoing to further examine if
there are any differences in the types of patients who are not being
referred to major SCI centers. Results from these additional studies
will help further define specialized care for tSCI and will be required for SCI centers to be recognized as an accredited SCI center.
Limitations
Data from the survey were compiled from various data sources
(registries, expert opinion, and administrative reports) leading to a
unique look at SCI care but also may produce inconsistencies in
how the questions were interpreted and answered. Extensive data
quality checks were included as part of this study, but there was still
the possibility of inaccurate reporting. Data from this survey only
represented 1 calendar year (12 months) but often the data sources
did not align exactly with data covering either an earlier or later
time period. It also is critical to note that not all RHSCIR facilities
were able to complete the survey (i.e., excludes New Brunswick
acute and Newfoundland acute and rehabilitation); and of the
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facilities surveyed as part of this study, they only represented a
subset of the major trauma centers that admit patients with tSCI in
Canada. It is estimated that the RHSCIR captures 60 to 70% of all
acute tSCI based on comparisons with other national data sources
(Canadian Institute for Health Information) but these data sources
have been shown to be variable in classifying spinal injuries.51
These estimates of RHSCIR capture rate need to be carefully
compared with the published study,52 which reported the incidence
of tSCI in Canada to be approximately 1300 by modeling data from
one province (Alberta)53 to obtain a national perspective.
Conclusion
In summary, results from a survey of 15 acute care and 14 rehabilitation facilities in Canada suggest that patients with tSCI
receive the benefits of standardized care provided by trauma centers
and programs; however, more research is needed to determine if
further specialization for managing SCI is needed. The recent release of the Accreditation Canada SCI Standards for hospital acute
and rehabilitation services will help facilities ensure that the unique
needs of patients with SCI will be met. Standardized care customized to specific types of injuries will likely produce positive
outcomes for both the patient and the healthcare system.
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