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Abstract

Spinal cord injury (SCI) is a devastating event causing lifelong disability that results in a significant decrease in quality of life
and immense cost to the health care system, individuals and their families. Providing specialized and timely care can improve
recovery and reduce costs, but to make this a reality requires understanding of the current care delivery processes and the care
journey. The objective of this focus issue is to examine the current state of health care delivery and discover opportunities to
improve access and timing to specialized care for individuals with tSCI. This issue provides an overview of care throughout the
SCI continuum and its impact on individuals with tSCI using pan-Canadian data. The issue also presents findings from the RHI
Access to Care and Timing (ACT) Project, a multi-center research study involving a multi-disciplinary team of Canadian
researchers and clinicians. The initial articles describe the current state of the tSCI care journey including a comparison of
environmental barriers, health status, and quality-of-life outcomes between patients living in rural and urban settings. The issue
concludes with an article describing the national knowledge translation efforts of using the evidence from the articles published
here to inform practice and policy change. Overall, this focus issue will be an excellent reference to guide and optimize
evidence informed decision-making in the care of those with tSCI. The evidence can be transferred to care in non-traumatic SCI

and other conditions that benefit from timely access to specialized care such as stroke and traumatic brain injury.

PINAL CORD INJURY (SCI) is a devastating event causing life-
long disability that results in a significant decrease in quality of

life and incurs immense cost to the healthcare system and indi-
viduals and their families. Providing specialized and timely care
can improve recovery and reduce costs, but to make this a reality
requires understanding of the current care delivery processes and
the care journey. The Canadian SCI Network supported by the Rick
Hansen Institute (RHI) felt that this information is needed to op-
timize clinical decision-making in SCI. However, little has been
reported on the quality of the current process and patient journey
along the traumatic SCI (tSCI) care continuum, and on how the
current model of care compares with published recommendations.
The objective of this focus issue is to examine the current state of
healthcare delivery and discover opportunities to improve access and
timing to specialized care for individuals with tSCI. This focus issue
provides an overview of care throughout the SCI continuum and its
impact on individuals with tSCI using pan-Canadian data. The issue
also presents findings from the RHI Access to Care and Timing

(ACT) Project, which is a multi-center research study involving a
multi-disciplinary team consisting of researchers and clinicians
across Canada. The first phase of the project was to map the pro-
cesses of healthcare delivery and patient flow from the moment of
injury through to discharge into the community for individuals with
tSCL. In the second phase, the maps were combined with clinical and
administrative data collected from the Rick Hansen SCI Registry
(RHSCIR) to develop a computer simulation model of the tSCI care
continuum, known as the ACT Model V1.0'? to simulate patient
flow through the healthcare system and project long-term outcomes
for tSCI. With 18 participating acute SCI facilities and 13 partici-
pating rehabilitation SCI facilities spanning across 16 cities in 9 of 10
provinces, the ACT Project examines the specialized care provided
to Canadians with a system perspective.

The first few articles in this issue describe the current state of the
tSCI care journey starting with the article by Noonan and col-
leagues,® which describes the structure and service attributes of an
SCI facility in Canada based on recommendations by Parent and
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co-workers.* The geographic distribution of tSCI and the first
transition in the care journey from point of injury to SCI specialized
acute care is described in Cheng and associates’ using the concept
of early admission to an SCI facility as recommended. The next
article by Cheng and associates® focuses on the transition from
acute care to rehabilitation and community reintegration, and ex-
plores whether specialized rehabilitation improves the likelihood
of patients returning home. Knowing the wide geographic variation
in tSCI, Glennie and colleagues’compared the environmental bar-
riers, health status, and quality-of-life outcomes between patients
living in rural and urban settings.

To facilitate clinical decision making in tSCI, Marion and co-
workers® analyzed the association between modifiable comorbid-
ities and adverse events (AE) to enhance AE surveillance for those
at risk. White and associates’ documented the excess costs of the
two most common secondary complications of tSCI and high-
lighted the importance of robust evidence of the economic burden
of secondary complications in enabling comparative economic
analyses for decision-making in SCI. To support strategic planning
in the rehabilitation care phase, Truchon and colleagues'® simu-
lated a practice change involving increasing rehabilitation intensity
to test its impact on functional recovery and length-of-stay effi-
ciency. How the efficiency and performance of the healthcare
system can be impacted by the complexity and inconsistency of
reporting length of stay is discussed in the article by Burns and co-
workers."" To assist the directing of healthcare planning in SCI and
to inform policy decision making about the allocation of future
resources, the simulation model was applied to forecast future tSCI
care needs in the article by Ahn and colleagues.'?

During the development of the previous articles, gaps related to
knowledge and data across the SCI care continuum were identified,
as summarized by Dvorak and associates.'? Efforts to bridge these
gaps will advance SCI health services research and strengthen
evaluations of care improvement initiatives. The issue concludes
with Fehlings and colleagues'* describing our current national
knowledge translation effort of using evidence published in this
issue to inform practice and policy change to enhance quality of
tSCI care.

As part of the knowledge translation effort, a multi-disciplinary
group of stakeholders, incorporating representation from across
the SCI care continuum, has been engaged for the implementation
of a national action plan to monitor and improve patient flow for
tSCI care and health system performance. This focus issue pro-
vides a national overview of key health system topics following
tSCI and will be an excellent reference to guide and optimize
evidence-informed decision making. The learnings from this fo-
cus issue are transferable to improving the care delivery in non-
traumatic SCI, as well as health conditions that benefit from
timely access to specialized care such as stroke and traumatic
brain injury.

References

1. Noonan, V.K., Soril, L., Atkins, D., Lewis, R., Santos, A., Fehlings,
M.G., Burns, A.S., Singh, A., and Dvorak, M.F. (2012). The appli-
cation of operations research methodologies to the delivery of care
model for traumatic spinal cord injury: the access to care and timing
project. J. Neurotrauma 29, 2272-2282.

2. Santos, A., Gurling, J., Dvorak, M.F., Noonan, V.K., Fehlings, M.G.,
Burns, A.S., Lewis, R., Soril, L., Fallah, N., Street, J.T., Bélanger, L.,
Townson, A., Liang, L., and Atkins, D. (2013). Modeling the patient
journey from injury to community reintegration for persons with acute
traumatic spinal cord injury in a Canadian centre. PLoS One 8,
€72552.

11.

12.

13.

14.

FEHLINGS ET AL.

. Noonan, V.K., Chan, E., Santos, A., Soril, L., Lewis, R., Singh, A.,

Cheng, C.L., O’Connell, C., Truchon, C., Paquet, J., Christie, S.,
Ethans, K., Tsai, E., Ford, M., Drew, B., Linassi, A.G., Bailey, C.S.,
Fehlings, M.G., and RHSCIR Network. (2017). Traumatic spinal cord
injury care in Canada: a survey of Canadian centres. J. Neurotrauma
34, 2848-2855.

. Parent, S., Barchi, S., LeBreton, M., Casha, S., and Fehlings, M.G.

(2011). The impact of specialized centers of care for spinal cord injury
on length of stay, complications, and mortality: a systematic review of
the literature. J. Neurotrauma 28, 1363-1370.

. Cheng, C.L., Noonan, V.K., Shurgold, J., Chen, J., Rivers, C.S., Ha-

medani, H.K., Humphreys, S., Bailey, C.S., Attabib, N., Mac-Thiong,
J.M., Goytan, M., Paquet, J., Fox, R., Ahn, H., Kwon, B.K., Fourney,
D.R., and RHSCIR Network. (2017). Geomapping of traumatic spinal
cord injury in Canada and factors related to triage pattern. J. Neuro-
trauma 34, 2856-2866.

. Cheng, C.L., Plashkes, T., Shen, T., Fallah, N., Humphreys, S.,

O’Connell, C., Linassi, A.G., Ho, C., Short, C., Ethans, K., Char-
bonneau, R., Paquet, J., Noonan, V.K., and RHSCIR Network. (2017).
Does specialized inpatient rehabilitation affect whether or not people
with traumatic spinal cord injury return home? J. Neurotrauma 34,
2867-2876.

. Glennie, R.A., Batke, J., Fallah, N., Cheng, C.L., Rivers, C.S., Noo-

nan, V.K., Dvorak, M.F., Fisher, C.G., Kwon, B.K., and Street, J.T.
(2017). Rural and urban living for perons with traumatic spinal cord
injury and comparing environmental barriers, their health and quality
of life outcomes. J. Neurotrauma 34, 2877-2882.

. Marion, T.E., Rivers, C.S., Kuerban, D., Cheng, C.L., Fallah, N.,

Batke, J., Dvorak, M.F., Fisher, C.G., Kwon, B.K., Noonan, V.K., and
Street, J.T. (2017). Post-injury adverse events in traumatic spinal cord
injury—validation of existing literature and relation to potentially
modifiable comorbitities: A prospective Canadian cohort study. J.
Neurotrauma 34, 2883-2891.

. White, B.A., Dea, N, Street, J.T., Cheng, C.L., Rivers, C.S., Attabib,

N., Kwon, B.K., Fisher, C.G., and Dvorak, M.F. (2017). The economic
burden of urinary tract infection and pressure ulceration in acute
traumatic spinal cord injury admissions: Evidence for comparative
economics and decision analytics from a matched case-control study.
J. Neurotrauma 34, 2892-2900.

. Truchon, C., Fallah, N., Santos, A., Vachon, J., Noonan, V.K., and

Cheng, C.L. (2017). Impact of therapy on recovery during rehabili-
tation in patients with traumatic spinal cord injury. J. Neurotrauma
34, 2901-2909.

Burns, A.S., Santos, A., Cheng, C.L., Chan, E., Fallah, N., Atkins, D.,
Dvorak, M.F., Ho, C., Ahn, H., Paquet, J., Kwon, B.K., and Noonan,
V.K. (2017). Understanding length of stay after spinal cord injury:
insights and limitations from the access to care and timing (ACT)
project. J. Neurotrauma 34, 2910-2916.

Ahn, H., Lewis, R., Santos, A., Cheng, C.L., Noonan, V.K., Dvorak,
M.F.,, Singh, A., Linassi, A.G., Christie, S., Goytan, M., and Atkins, D.
(2017). Forecasting resources for future traumatic spinal cord injury
care using simulation modeling. J. Neurotrauma 34, 2917-2923.
Dvorak, M.F., Cheng, C.L., Fallah, N., Santos, A., Atkins, D., Hum-
phreys, S., Rivers, C.S., White, B.A., Ho, C., Ahn, H., Kwon, B.K.,
Christie, S., and Noonan, V.K. (2017). Spinal cord injury clinical
registries: improving care across SCI care continuum by identifying
knowledge gaps. J. Neurotrauma 34, 2924-2933.

Fehlings, M.G., Cheng, C.L., Chan, E., Thorogood, N., Ahn, H.,
Bailey, C.S., Singh, A., Noonan, V.K., and Dvorak, M.F. (2017).
Using evidence to inform practice and policy to enhance the quality of
care for persons with traumatic spinal cord injury. J. Neurotrauma 34,
2934-2940.

Address correspondence to:
Michael G. Fehlings, MD, PhD
Department of Surgery
University of Toronto

399 Bathurst Street

Suite 4ww-449

Toronto, Ontario M5T 258
Canada

E-mail: Michael.Fehlings @uhn.ca



