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Objective: To define the epidemiological trends and identify populations at risk of traumatic and non-traumatic
spinal cord injury (NTSCI) for the province of Manitoba, Canada.
Methods: We reviewed records retrospectively for subjects in three cohorts (1981–1985, 1998–2002, and
2003–2007). A total of 553 individuals with spinal cord injury (SCI) were studied for variables such as age,
level of injury, severity of injury, First Nations (FN) status, and etiology of injury.
Results: Incidence of overall SCI has increased from 22.0 to 46.5 per million (P< 0.001). Incidence of NTSCI
increased from 3.12 per million to 16.7 per million (P< 0.001). Incidence of traumatic spinal cord injury
(TSCI) has increased from the 17.1 per million to 25.6 per million (P< 0.001). There was a significant
increase in the mean age at injury from 30.23 to 45.768 years of age (P< 0.0001). Female and NTSCI have a
higher mean and median age at injury. There was a significant (P= 0.0008) increase in the proportion of
females with a most recent male/female ratio of 3.4:1. A temporal increase in incomplete injuries was
observed (P< 0.0001). Incomplete and thoracic level injuries are more common with NTSCI.
Conclusion: The results demonstrate that there are significant differences between NTSCI and TSCI in Manitoba,
and that Manitoba trends in SCI are in keeping with those seen on a national and an international level. There is a
high risk of SCI in Manitoba FN, for which preventive strategies need to be put in place, and higher resource
structure geared towards. Additionally, the trend of older age at injury has significant implications for
structuring acute care and rehabilitation programs for these individuals, enhancing the need for treating older
and more medically complicated individuals with SCI.
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Introduction
Spinal cord injuries (SCI) have diverse non-traumatic
and traumatic etiologies with varying degrees of resul-
tant neurological damage. Regardless of the cause and
the severity, SCI often results in devastating effects on
the injured persons’ medical, functional, psychosocial,
and financial well-being.1–3 Epidemiological SCI
studies conducted in Canada and internationally to
date have focused on traumatic SCI (TSCI), leaving-
out non-traumatic causes such as spinal stenosis or neo-
plasm.4–6 Manitoba has a unique geography and popu-
lation compared to many of the epidemiologic studies
available, in that there are large, very sparsely populated
areas, especially in the northern 3/4 of the province,
with a large first nations (FN) population including
those of aboriginal, Métis, and Inuit descent. More
information is needed on both the non-traumatic SCI
(NTSCI) and TSCI in this unique population and

geography in order to capitalize the distribution of
health care resources and to direct potential preventative
strategies. This study aims to define the trends and elu-
cidate the populations at risk in non-traumatic and
TSCI in Manitoba and compare these data to recent
trends seen nationally and internationally.4–16 In
keeping with national and international demographic
trends as well as clinical experience, we anticipate a
male majority, SCI most commonly caused by motor
vehicle accident (MVC), increasing number of fall-
related SCI, increasing mean age at injury, and a
higher proportion of cervical SCI.4–16

Methods
After approval from the ethics committee regarding our
study, the data for this study were gleaned from two pro-
vincial sources, the Winnipeg Rehabilitation Hospital at
the Health Sciences Center and the database at the
Manitoba branch of the Canadian Paraplegic
Association. Inclusion criteria included survival to hospi-
tal admission with traumatic or NTSCI, or outpatient
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referral to an SCI rehabilitation specialist. NTSCI exclu-
sion criteria included congenital causes of paralysis such
as spina bifida or cerebral palsy as well as acquired paraly-
sis from multiple sclerosis or Guillain-Barré syndrome.
Variables including age at injury, etiology of injury,
gender, and level and severity of injury were recorded.
Analysis for mean age was done using general linear

models, for gender using the frequency and contingency
tables (FREQ) procedure (chi-square) and for incidence
using the Generalized Linear Modeling (GENMOD)
procedure (Poisson distribution). Using the Canadian
Census Population results, as well as the Manitoba
Health Population Reports, the total mean incidence
rates for SCI in Manitoba were calculated.17,18

Results
Using the inclusion criteria, 553 subjects (M/F= 419/
134) with SCI over three cohorts (1981–1985,
1998–2002, and 2003–2007) were collected.
Each successive cohort showed an increase in annual

incidence of total SCI, rising from 20.2 to 33.5 to 42.6
per million (Table 1). The male incidence rate increased
over each successive cohort from 17.4 to 22.8 to 32.9 per
million compared to the female incidence rate, which
increased from 2.7 to 11.1 and finally 9.7 per million.

The proportion of females increases significantly from
the first cohort (P= 0.0008, χ2 test). The first cohort
(1981–1985) showed a 6.3:1 male/female ratio in inci-
dence. This ratio changed to approximately 2.1:1 in
the next cohort and 3.4:1 in the final cohort. In the
Manitoba FN population, incidence rates per million
increased from 48.9 to 55.3 to 78.9 per million.
Incidence of SCI in all other Manitobans changed
over the three cohorts from 17.3 to 26.6 to 32.2 per
million (Table 1).
Non-traumatic incidence was calculated (Table 1).

The first cohort was found to be significantly lower
than the subsequent cohorts (P< 0.0001). For each
5-year cohort in our study, we found that the percentage
of NTSCI changed from 15.5% to 42.0 and 39.2%,
respectively.
Incidence of TSCI was calculated showing a change

from 17.1 to 19.5 to 25.6 per million (Table 1). The
change in incidence was found to be significant (P=
0.0015) from cohort 1 to cohort 3 but not from cohort
1 to cohort 2 (P= 0.3427).
Mean and median age at injury were calculated

(Table 1). The difference between cohorts 1 and 2 and
cohorts 1 and 3 was shown to be significant with a P<
0.0001. There was a decrease in males <30 years of age
over all three cohorts from 66/95 (69.47%) to 44/131
(33.6%) to 47/193 (24.4%). There was an increase in
the proportion of SCI in those over age 65 from cohort
1 to cohorts 2 and 3 (P= 0.0004, χ2 test).
NTSCI was most common in those over age 40 years

and showed a higher median and mean age of injury in
all three cohorts than TSCI (Table 1). The highest pro-
portion of NTSCI occurred in those in the age group
61–70 years of age, whereas the highest proportion of
TSCI was found in those aged 16–24. Anyone over
age 50 years was less likely to have TSCI than those
aged 16–24 years (P< 0.001).
The majority of NTSCI were in males but there were

an increasing number of females with NTSCI from
cohort 1 to cohorts 2 and 3 (7/16 to 36/81 and 28/
93). Similarly, Manitoba’s TSCI male/female ratio
changed from 12:1 to 3.3:1 to 4.4:1 due to an increasing
number of females sustaining SCI.
Vehicular collisions accounted for 50.5% of all TSCI

over all cohorts and were also the number one cause of
all SCI for ages 15–29 in all cohorts. Falls accounted for
24% of TSCI for all ages. In those over age 60, falls
accounted for 62.2% of TSCI, whereas in those under
age 60 years, falls accounted for only 19.9% of TSCI.
NTSCI were most often incomplete in severity and at
the thoracic level (Table 1). TSCI were more commonly
cervical level with a shift from complete severity to more

Table 1 Variables of spinal cord injury in Manitoba over three
cohorts

1981–1985 1998–2002 2003–2007

Incidence (per 1 000 000 population)
Non-traumatic 3.1 14.1 16.7
Traumatic 17.1 19.5 25.6
FN 48.9 55.3 78.9
Non-FN 17.3 26.6 32.2
Total SCI incidence 20.2 33.5 42.6

Mean/median age
Non-traumatic 36.3/34.0 53.1/54.0 54.7/58.0
Traumatic 29.0/25.0 35.3/31.5 39.8/38.0
Female 32.1/28.0 46.6/46.0 48.5/51.0
Male 30.0/25.5 41.4/39.5 44.8/46.0
Total 30.2/26.0 43.1/41.0 45.7/47.0

Level of injury (total number per 5-year cohort)
Non-traumatic
Cervical 8 21 29
Thoracic 8 43 49
Lumbar 3 16 18
Sacral 0 1 2

Traumatic
Cervical 42 50 78
Thoracic 30 37 53
Lumbar 19 24 19
Sacral 0 0 2

Severity of injury (total number per 5-year cohort)
Non-traumatic
Incomplete 10 66 87
Complete 7 15 11

Traumatic
Incomplete 37 68 79
Complete 56 44 73
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even distribution in the last cohort (Table 1). The top
causes of NTSCI were cancer and spondylopathies
(Table 2).

Discussion
Internationally, SCI has an annual incidence of approxi-
mately 15–40 cases per million, with recent estimates in
Canada being approximately 35 per million.19–21 The
most recent Manitoba incidence for total SCI is slightly
higher than these national and international estimates
and has actually shown a significant increase (P<
0.0001) from 20.2 (1981–1985) to 42.6 per million
(2003–2007). Although part of the overall increase in
SCI incidence in Manitoba can be attributed to the sig-
nificant increase in TSCI, the predominant cause is the
increase in NTSCI.

A recent international study found that 60% of total
SCI admitted were NTSCI, with other estimates
ranging from 25.0 to 50.0%.22–25 For each cohort in
our study, we found that the percentage of NTSCI
changed from 15.5% to 42.0% to 39.2% of total SCI,
respectively. Using GENMOD, it was determined that

the change over time for NTSCI incidence is signifi-
cantly greater (<0.0001) than the change over time for
TSCI. Part of the surge in NTSCI may be attributed
to an increase in the number of referrals to SCI special-
ists. Until the establishment of the only spinal cord unit
in Manitoba in 1984, SCI were assessed among the com-
munity hospitals and thus would not be included in our
data. Another possible explanation for the increase in
NTSCI may be the increase in life expectancy leading
to an increase in the elderly segment of our popu-
lation.26 Indeed, NTSCI showed a higher median and
mean age of injury in all three cohorts compared to
TSCI. These results vary from those found in the litera-
ture with mean ages at NTSCI of 30.6 and 61.2 being
reported elsewhere.23,24 Findings associated with a
greater age at injury are of concern as it is documented
that older subjects with SCI tend to have a longer hospi-
tal admission, higher rates of complications, and
increased mortality.4,14,15,27–29

The difference in age between TSCI and NTSCI may
be linked to the etiology of NTSCI, which include con-
ditions that are more likely to be found in older individ-
uals, such as cancer or spinal stenosis. For instance, in
the last two cohorts, spondylomyelopathy accounted
for 21.0 and 25.0% of NTSCI, whereas tumor/cancer
accounted for 30.0 and 21.0% (Table 2). Tumors have
been found to cause from 20.6 to 26.6% of NTSCI in
other studies.23,24,30 The etiology may also explain the
predominance of incomplete SCI among NTSCI, as
the main etiological causes (spinal stenosis, tumor) are
typically more insidious in onset in contrast to the
characteristic acute onset of TSCI associated with such
things as MVC and falls.

In keeping with trends found elsewhere, we found that
there was a high proportion of fall-related SCI.9,15,16

Findings of fall-related TSCI range from 16.5 to
20.0%, close to our finding of 24.0%.4,19,21,28 Falls are
an important cause of SCI in the elderly segment of
the population. Pickett et al.5 found that in those aged
65 and older, 63.0% of TSCI were from falls.
Similarly, we found that falls accounted for 57.7% of
TSCI in those 65 years of age and older. While falls
among seniors is being addressed in Manitoba by a
special preventative program, falls in the younger popu-
lation are currently not being addressed, possibly due to
different causative factors.31

Motor vehicular collisions remained the foremost
cause of TSCI in keeping with studies that found
MVC accounts for approximately 35.0–45.6% of all
TSCI.5,6,13 Although the relative proportion of TSCI
from car MVC decreased with each cohort (47.3% to
39.3% to 34.9%), the numbers of SCI from MVC each

Table 2 Etiology of spinal cord injury over three cohorts (% of
cohort totals)

1981–1985
(%)

1998–2002
(%)

2003–2007
(%)

Traumatic
Airplane 0.0 0.0 0.4
Car 40.0 22.8 21.2
Cycling 0.0 0.0 0.4
Diving 11.8 1.0 2.4
Equestrian 0.9 0.0 0.0
Falls 14.5 16.1 16.4
Farming accident 0.0 3.1 1.2
Motorcycle 2.7 0.5 2.0
Off-road vehicle 1.8 7.8 5.6
Other 3.6 0.0 1.2
Sports other 0.9 1.0 2.4
Suicide attempt 0.0 1.0 0.4
Work related 3.6 2.6 4.0
Violence 4.5 2.1 3.2

Non-traumatic
Abscess 0.0 2.6 2.4
Aneurysm repair/

arterial graft
0.0 2.6 2.0

Cancer/tumor 2.7 11.4 8.4
Disc herniation 0.0 4.1 4.0
Malformation

(AVM, Chiari)
0.0 1.6 0.0

Osteomyelitis/discitis 0.0 2.1 3.6
Spinal cord infarct 0.0 2.6 0.4
Spondylomyelopathy 0.0 8.8 9.6
Transverse myelitis 0.9 2.1 3.6
Tuberculosis of spine 0.0 0.0 0.8
Viral 0.0 0.0 1.2
Other 1.8 1.6 2.4
Unknown 10.0 2.6 0.8
Total number 110 193 250
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year remained consistent (Table 1). What is remarkable
is the increase in females with MVC-related SCI (from
9.1% (4/44) to 38.6% (17/44) and 35.8% (19/53)).
This increase partially explains why Manitoba’s TSCI
male/female ratio changed from 12:1 to 3.3:1 to 4.4:1.
With this noted increase in NTSCI incidence, it is

important to acknowledge the differences that exist
between TSCI and NTSCI outcomes. For instance, it
has been found that subjects with NTSCI have shorter
rehabilitation stay and lower overall costs in comparison
with subjects with TSCI.24,32 Although one study
looking at NTSCI showed that 63.0% had at least one
complication, the general conclusion was that overall
NTSCI subjects still have a lower prevalence of compli-
cations than TSCI.30 Catz et al. concluded that although
prognosis for neurological recovery is linked mostly to
SCI severity, it is typically better in NTSCI.33 Level of
injury is also an important factor in recovery as the
higher the injury the greater the loss of function, the
greater the duration and difficulty of rehabilitation,
and the greater the direct/indirect costs.34–36 Our data
support differences in level of injury, with cervical
level injuries being more common in TSCI and thoracic
level injuries more common in NTSCI. Causes of
NTSCI such as spinal cord ischemia and metastases to
vertebrae are more common in thoracolumbar level
than in cervical level, thus the preponderance of lower
injuries found here is not unexpected.
Finally, of concern are the higher incidence rates of

SCI among the FN population of Manitoba. This is in
keeping with findings on injury hospitalization in
Manitoba that found that FN Manitobans have been
found to have an injury hospitalization rate that was
over three times that of other Manitobans. FN individ-
uals may be at a higher risk for injury due to such factors
as lower family income, higher rates of violence, unsafe
housing and workplaces, substance abuse, and geo-
graphic isolation.19 Injury among FN in Manitoba is
currently being addressed by the implementation of
the ‘Manitoba Aboriginal Injury Prevention Strategy’,
which is targeting such things as vehicle and water
safety.20

Conclusions
The strengths of this study include the use of three
cohort groups and the elucidation of both traumatic
and non-traumatic population characteristics in
Manitoba. One limitation may be that not all SCI
patients were identified as it is possible that subjects
with mild NTSCI underwent evaluation and treatment
at one of the smaller community hospitals, thus
missing inclusion in this study. It is also possible that

patients with advanced concomitant disease were not
referred for assessment as well. Neurological deficits
were not classified by the Word Health Organizations
International Classification of Disease codes or by the
American Spinal Injury Association classification scale
in this study, because these data were missing in a
portion of the charts under review. This may decrease
the extent to which comparisons can be made to this
study by future studies.
The evidence in the literature is that Canadian SCI

studies have focused on TSCI, leaving a dearth of infor-
mation regarding SCI of non-traumatic origin. This
creates a difficulty in making meaningful comparisons
with other study populations. Differences may also
exist in the classification of injury.
There have been no studies established previously on

SCI trends in Manitoba. This retrospective study
shows trends similar to those seen nationally and inter-
nationally among NTSCI of increasing incidence, a
male majority, an increase in the mean and median
age at injury, and thoracic level injury, whereas among
TSCI the trends are increasing incidence, a male
majority, an increase in mean and median age at
injury, and more cervical level of injury with TSCI.
However, this study is unique in that it addresses a
large, sparsely populated geography, with a large pro-
portion of SCI seen in FN population. Although prog-
nosis for neurological recovery may typically be better
in NTSCI than TSCI,23,33 NTSCI still has the potential
to leave individuals significantly disabled. This study
demonstrates that NTSCI deserve more attention as
they make up a considerable portion of SCI in
Manitoba. Whereas TSCI have more homogeneous
etiology and are more often preventable (MVC, falls),
NTSCI has more heterogeneity and leaves little means
to reduce incidence although it is recognized that
enhanced recognition is helpful in the early stages.
The results of this paper indicate that discussion needs

to be initiated in Manitoba about increasing current pre-
vention strategies and possibly introducing new preven-
tion strategies to reduce TSCI as well as early
recognition and optimal rehabilitation for NTSCI.
Additionally, this study indicates that FN individuals
are at high risk of SCI, with a significant increased pro-
portion of SCI in the province occurring in this popu-
lation. Thus preventive strategies need to be
implemented as well as increased resources to deliver
services to this population of people living with SCI.

Acknowledgments
We would like to thank the Manitoba Branch of the
Canadian Paraplegic Association for their kind

McCammon and Ethans Spinal cord injury in Manitoba

The Journal of Spinal Cord Medicine 2011 VOL. 34 NO. 1 9



assistance and expertise in accessing the pertinent
records in their extensive database. Grants from the
Manitoba Paraplegia Foundation and the Manitoba
Medical Services Foundation supported this research.

References
1 Dryden DM, Saunders LD, Jacobs P, Schopflocher DP, Rowe BH,
May LA, et al. Direct health care costs after traumatic spinal cord
injury. J Trauma 2005;59(2):443–9.

2 Dryden DM, Saunders LD, Rowe BH,May LA, Yiannakoulias N,
Svenson LW, et al. Utilization of health services following spinal
cord injury: a 6-year follow-up study. Spinal Cord 2004;42(9):
513–25.

3 Cardenas DD, Hoffman JM, Kirshblum S, McKinley W. Etiology
and incidence of rehospitalization after traumatic spinal cord
injury: a multicenter analysis. Arch Phys Med Rehabil 2004;
85(11):1757–63.

4 Dryden DM, Saunders LD, Rowe BH,May LA, Yiannakoulias N,
Svenson LW, et al. The epidemiology of traumatic spinal cord
injury in Alberta, Canada. Can J Neurol Sci 2003;30(2):113–21.

5 Pickett GE, Campos-Benitez M, Keller JL, Duggal N.
Epidemiology of traumatic spinal cord injury in Canada. Spine
2006;31(7):799–805.

6 Pickett W, Simpson K, Walker J, Brison RJ. Traumatic spinal cord
injury in Ontario, Canada. J Trauma 2003;55(6):1070–6.

7 O’Connor RJ, Murray PC. Review of spinal cord injuries in
Ireland. Spinal Cord 2006;44(7):445–8. Epub 2005 Nov 22.

8 O’Connor P. Incidence and patterns of spinal cord injury in
Australia. Accid Anal Prev 2002;34(4):405–15.

9 O’Connor PJ. Trends in spinal cord injury. Accid Anal Prev 2006;
38(1):71–7. Epub 2005 Aug 18.

10 Chen HY, ChiuWT, Chen SS, Lee LS, Hung CI, Hung CL, et al.A
nationwide epidemiological study of spinal cord injuries in
Taiwan from July 1992 to June 1996. Neurol Res 1997;19(6):
617–22.

11 Shingu H, Ohama M, Ikata T, Katoh S, Akatsu T. A nationwide
epidemiological survey of spinal cord injuries in Japan from
January 1990 to December 1992. Paraplegia 1995;33(4):183–8.

12 Otom AS, et al. Traumatic spinal cord injuries in Jordan – an epi-
demiological study. Spinal Cord 1997;35(4):253–5.

13 Jackson AB, Dijkers M, Devivo MJ, Poczatek RB. A demographic
profile of new traumatic spinal cord injuries: change and stability
over 30 years. Arch Phys Med Rehabil 2004;85(11):1740–8.

14 Lovasik D. The older patient with a spinal cord injury. Crit Care
Nurs Q 1999;22(2):20–30.

15 Kannus P, Palvanen M, Niemi S, Parkkari J. Alarming rise in
the number and incidence of fall-induced cervical spine injuries
among older adults. J Gerontol A Biol Sci Med Sci 2007;
62(2):180–3.

16 Nobunaga AI, Go BK, Karunas RB. Recent demographic and
injury trends in people served by the model spinal cord injury
care systems. Arch Phys Med Rehabil 1999;80(11):1372–82.

17 Government of Manitoba. Manitoba health population reports;
1981–2001. Winnipeg, Manitoba: Manitoba Health. Publications
[accessed 2008 Jul 15]. Available from: http://www.gov.mb.ca/
health/population/index.html.

18 Statistics Canada. Population by year, by province and territory
(Number) (table). Summary tables [last updated 2009 Jan 15;
accessed 2009 Jan 6]. Available from: http://www40.statcan.gc.
ca/l01/cst01/demo02a-eng.htm.

19 Canadian Paraplegic Association Website. [accessed 2007 Jan 6].
Available from: http://www.spaont.org/client/page.ch2?vid=FAQ.

20 The National Spinal Cord Injury Statistical Center (USA).
[accessed 2009 Jan 6]. Available from: http://www.spinalcord.
uab.edu/show.asp?durki=116979.

21 Sekhon LH, Fehlings MG. Epidemiology, demographics, and
pathophysiology of acute spinal cord injury. Spine 2001;
26(24 Suppl):S2–12.

22 van der Putten JJ, Stevenson VL, Playford ED, Thompson AJ.
Factors affecting functional outcome in patients with nontraumatic
spinal cord lesions after inpatient. Neurorehabil Neural Repair
2001;15(2):99–104.

23 Gupta A, Taly AB, Srivastava A, Murali T. Non-traumatic spinal
cord lesions: epidemiology, complications, neurological and func-
tional outcome of rehabilitation. Spinal Cord 2009;47(4):307–11.
Epub 2008 Oct 21.

24 McKinley WO, Seel RT, Hardman JT. Nontraumatic spinal cord
injury: incidence, epidemiology, and functional outcome. Arch
Phys Med Rehabil 1999;80(6):619–23.

25 New PW, Sundararajan V. Incidence of non-traumatic spinal cord
injury in Victoria, Australia: a population-based study and litera-
ture review. Spinal Cord 2008;46(6):406–11. Epub 2007 Dec 11,
Review.

26 Statistics Canada. Age and Sex, median age by sex along with age
group ratios for both sexes, for Canada, provinces and territories –
100% data [last Modified 2007 Aug 10; accessed 2009 Jun 22].
Ottawa, Canada. Available from: http://www12.statcan.ca/
english/census06/data/highlights/agesex/pages/Page.cfm?Lang=
E&Geo=PR&Code=01&Table=2&Data=Count&Sex=1&Start
Rec=1&Sort=2&Display=Page.

27 Furlan JC, Bracken MB, Fehlings MG. Is age a key determinant
of mortality and neurological outcome after acute traumatic
spinal cord injury? Neurobiol Aging 2010 Mar;31(3):434–46.
Epub 2008 Jun 11.

28 Fassett DR, Harrop JS, Maltenfort M, Jeyamohan SB, Ratliff JD,
Anderson DG, et al. Mortality rates in geriatric patients with
spinal cord injuries. J Neurosurg Spine 2007;7(3):277–81.

29 Hitzig SL, Tonack M, Campbell KA, McGillivray CF, Boschen
KA, Richards K, et al. Secondary health complications in an
aging Canadian spinal cord injury sample. Am J Phys Med
Rehabil 2008;87(7):545–55.

30 New PW, Rawicki HB, Bailey MJ. Nontraumatic spinal cord
injury: demographic characteristics and complications. Arch Phys
Med Rehabil 2002;83(7):996–1001.

31 Manitoba Annual Report for Health and Healthy Living,
2007–2008. [accessed 2009 Jun 21]. Manitoba Fall Prevention:
http://www.gov.mb.ca/health/ann/docs/0708.pdf.

32 McKinley WO, Tewksbury MA, Mujteba NM. Spinal stenosis vs
traumatic spinal cord injury: a rehabilitation outcome comparison.
J Spinal Cord Med 2002;25(1):28–32.

33 Catz A, Goldin D, Fishel B, Ronen J, Bluvshtein V, Gelernter I.
Recovery of neurologic function following nontraumatic spinal
cord lesions in Israel. Spine 2004;29(20):2278–82.

34 French DD, Campbell RR, Sabharwal S, Nelson AL, Palacios PA,
Gavin-Dreschnack D. Health care costs for patients with chronic
spinal cord injury in the Veterans Health Administration. J
Spinal Cord Med 2007;30(5):477–81.

35 Yeo JD, Walsh J, Rutkowski S, Soden R, Craven M, Middleton J.
Mortality following spinal cord injury. Spinal Cord 1998;36(5):
329–36.

36 Post MW, de Witte LP, van Asbeck FW, van Dijk AJ, Schrijvers
AJ. Predictors of health status and life satisfaction in spinal cord
injury. Arch Phys Med Rehabil 1998;79(4):395–401.

McCammon and Ethans Spinal cord injury in Manitoba

The Journal of Spinal Cord Medicine 2011 VOL. 34 NO. 110

mailto:j_mccammon@hotmail.com
mailto:j_mccammon@hotmail.com
mailto:j_mccammon@hotmail.com
mailto:j_mccammon@hotmail.com
mailto:j_mccammon@hotmail.com
mailto:j_mccammon@hotmail.com
mailto:j_mccammon@hotmail.com
mailto:j_mccammon@hotmail.com
http://www40.statcan.gc.ca/l01/cst01/demo02a-eng.htm
http://www40.statcan.gc.ca/l01/cst01/demo02a-eng.htm
http://www40.statcan.gc.ca/l01/cst01/demo02a-eng.htm
http://www40.statcan.gc.ca/l01/cst01/demo02a-eng.htm
http://www40.statcan.gc.ca/l01/cst01/demo02a-eng.htm
http://www40.statcan.gc.ca/l01/cst01/demo02a-eng.htm
http://www40.statcan.gc.ca/l01/cst01/demo02a-eng.htm
http://www40.statcan.gc.ca/l01/cst01/demo02a-eng.htm
http://www.spaont.org/client/page.ch2?vid=FAQ
http://www.spaont.org/client/page.ch2?vid=FAQ
http://www.spaont.org/client/page.ch2?vid=FAQ
http://www.spaont.org/client/page.ch2?vid=FAQ
http://www.spaont.org/client/page.ch2?vid=FAQ
http://www.spaont.org/client/page.ch2?vid=FAQ
http://www.spinalcord.uab.edu/show.asp?durki=116979
http://www.spinalcord.uab.edu/show.asp?durki=116979
http://www.spinalcord.uab.edu/show.asp?durki=116979
http://www.spinalcord.uab.edu/show.asp?durki=116979
http://www.spinalcord.uab.edu/show.asp?durki=116979
http://www.spinalcord.uab.edu/show.asp?durki=116979
http://www.spinalcord.uab.edu/show.asp?durki=116979
http://www.spinalcord.uab.edu/show.asp?durki=116979
http://www12.statcan.ca/english/census06/data/highlights/agesex/pages/Page.cfm?Lang=E&amp;Geo=PR&amp;Code=01&amp;Table=2&amp;Data=Count&amp;Sex=1&amp;StartRec=1&amp;Sort=2&amp;Display=Page
http://www12.statcan.ca/english/census06/data/highlights/agesex/pages/Page.cfm?Lang=E&amp;Geo=PR&amp;Code=01&amp;Table=2&amp;Data=Count&amp;Sex=1&amp;StartRec=1&amp;Sort=2&amp;Display=Page
http://www12.statcan.ca/english/census06/data/highlights/agesex/pages/Page.cfm?Lang=E&amp;Geo=PR&amp;Code=01&amp;Table=2&amp;Data=Count&amp;Sex=1&amp;StartRec=1&amp;Sort=2&amp;Display=Page
http://www12.statcan.ca/english/census06/data/highlights/agesex/pages/Page.cfm?Lang=E&amp;Geo=PR&amp;Code=01&amp;Table=2&amp;Data=Count&amp;Sex=1&amp;StartRec=1&amp;Sort=2&amp;Display=Page
http://www12.statcan.ca/english/census06/data/highlights/agesex/pages/Page.cfm?Lang=E&amp;Geo=PR&amp;Code=01&amp;Table=2&amp;Data=Count&amp;Sex=1&amp;StartRec=1&amp;Sort=2&amp;Display=Page
http://www12.statcan.ca/english/census06/data/highlights/agesex/pages/Page.cfm?Lang=E&amp;Geo=PR&amp;Code=01&amp;Table=2&amp;Data=Count&amp;Sex=1&amp;StartRec=1&amp;Sort=2&amp;Display=Page
http://www12.statcan.ca/english/census06/data/highlights/agesex/pages/Page.cfm?Lang=E&amp;Geo=PR&amp;Code=01&amp;Table=2&amp;Data=Count&amp;Sex=1&amp;StartRec=1&amp;Sort=2&amp;Display=Page
http://www12.statcan.ca/english/census06/data/highlights/agesex/pages/Page.cfm?Lang=E&amp;Geo=PR&amp;Code=01&amp;Table=2&amp;Data=Count&amp;Sex=1&amp;StartRec=1&amp;Sort=2&amp;Display=Page
http://www12.statcan.ca/english/census06/data/highlights/agesex/pages/Page.cfm?Lang=E&amp;Geo=PR&amp;Code=01&amp;Table=2&amp;Data=Count&amp;Sex=1&amp;StartRec=1&amp;Sort=2&amp;Display=Page
http://www.gov.mb.ca/health/ann/docs/0708.pdf
http://www.gov.mb.ca/health/ann/docs/0708.pdf
http://www.gov.mb.ca/health/ann/docs/0708.pdf
http://www.gov.mb.ca/health/ann/docs/0708.pdf
http://www.gov.mb.ca/health/ann/docs/0708.pdf
http://www.gov.mb.ca/health/ann/docs/0708.pdf

