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Traumatic spinal cord injury in Victoria, 2007–2016
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While the worldwide incidence of traumatic spinal cord injury 
(TSCI) is low, its effects on individuals can be debilitating and 
life- threatening.1 As the mortality associated with TSCI de-
clines,2 the number of people living with the condition is in-
creasing, contributing to significant social and economic costs.3 
The total annual costs of TSCI in Australia is estimated to be 
$2 billion, including those of prolonged hospitalisation, long 
term care, equipment, and productivity losses.3

Despite evidence that the incidence of TSCI in adults has declined 
in Australia,4 rates may be underestimated because official sta-
tistics encompass only people admitted to dedicated spinal cord 
injury units. Accurate knowledge of the epidemiology of TSCI is 
essential for developing injury prevention strategies and provid-
ing health care and disability services. We therefore examined 
trends in the incidence and causes of hospitalisation for TSCI in 
all age groups in Victoria during 2007–2016.

Methods

We undertook a retrospective review of Victorian State Trauma 
Registry (VSTR) data for people who sustained TSCIs during 
January 2007 – December 2016. The state of Victoria (population, 
6.1 million) established the Victorian State Trauma System dur-
ing 2000–2003. It is an inclusive, regionalised system with one 
major trauma service for children (under 16 years of age) and 
two for adults, as well as a specialist spinal cord trauma centre 
for adults (the Victorian Spinal Cord Service at Austin Health).5

The population- based VSTR collects data for all patients hos-
pitalised in Victoria who meet any of the following criteria for 
major trauma:

• death after injury;

• an injury severity score (ISS) greater than 12 (calculated with 
the Abbreviated Injury Scale [AIS] 2005 – update 2008);

• admission to an intensive care unit (ICU) for more than 24 
hours and requiring mechanical ventilation; or

• urgent surgery for intracranial, intrathoracic or intra-abdomi-
nal injury, or for fixation of pelvic or spinal fractures.6

Definitions and data collection
TSCI was defined as an injury to the spinal cord with an AIS score 
of 4 or more, ensuring complete population coverage (given the 
VSTR inclusion criterion of an ISS exceeding 12). Cases of cauda 
equina and nerve root injury were excluded. Consistent with AIS 
codes, TSCIs were classified as complete or incomplete injuries in 
the cervical (subclassified: C3 or above, C4 or below), thoracic, or 
lumbar spine, with or without associated fractures or dislocations 
at the same level as the TSCI. Tetraplegia was defined as TSCI in 
the cervical spine, and paraplegia as TSCI in the thoracic or lum-
bar spine. AIS coding data were supplemented with information 
regarding the specific anatomic level of the injury and the type 
of incomplete cervical TSCI (central cord syndrome, other incom-
plete injury) derived from International Classification of Diseases, 
tenth revision, Australian modification (ICD- 10- AM) coding. 
Isolated TSCI was defined as the absence of injuries with an AIS 
score greater than one in any other body region. TSCIs in patients 
injured outside Victoria were excluded from our analysis.

Patients’ postcodes of residence were mapped to the 
Accessibility/Remoteness Index of Australia (ARIA)7 and the 
Index of Relative Socio- economic Advantage and Disadvantage 
(IRSAD).8 Comorbidity status was defined with the Charlson 
Comorbidity Index,9 mapped from ICD- 10- AM codes.

Events were classified as transport- related, low falls (falls from 
a standing position or from a height of one metre or less), high 

1 Monash University, Melbourne, VIC. 2 The Alfred Hospital, Melbourne, VIC. 3 Victorian Spinal Cord Service, Austin Hospital, Melbourne, VIC. 4 National Trauma Research Institute, Melbourne, 
VIC. 5 Royal Melbourne Hospital, Melbourne, VIC. 6 University of Melbourne, Melbourne, VIC. 7 Royal Children’s Hospital, Melbourne, VIC. 8 Murdoch Children’s Research Institute, Melbourne, 
VIC. 9 Kolling Institute, University of Sydney, Sydney, NSW. 10 Agency for Clinical Innovation, Sydney, NSW. 11 Research Centre for Injury Studies, Flinders University, Adelaide, SA. 12 Health Data 
Research UK, Swansea University Medical School, Swansea University, Swansea, United Kingdom.  ben.beck@monash.edu ▪ doi: 10.5694/mja2.50143  

Abstract
Objective: To investigate trends in the incidence and causes of 
traumatic spinal cord injury (TSCI) in Victoria over a 10- year period.
Design, setting, participants: Retrospective cohort study: 
analysis of Victorian State Trauma Registry (VSTR) data for people 
who sustained TSCIs during 2007–2016.
Main outcomes and measures: Temporal trends in population- 
based incidence rates of TSCI (injury to the spinal cord with an 
Abbreviated Injury Scale [AIS] score of 4 or more).
Results: There were 706 cases of TSCI, most the result of transport 
events (269 cases, 38%) or low falls (197 cases, 28%). The overall 
crude incidence of TSCI was 1.26 cases per 100 000 population (95% 
CI, 1.17–1.36 per 100 000 population), and did not change over the 
study period (incidence rate ratio [IRR], 1.01; 95% CI, 0.99–1.04). 
However, the incidence of TSCI resulting from low falls increased by 
9% per year (95% CI, 4–15%). The proportion of TSCI cases classified 
as incomplete tetraplegia increased from 41% in 2007 to 55% in 
2016 (P < 0.001). Overall in- hospital mortality was 15% (104 deaths), 
and was highest among people aged 65 years or more (31%, 70 
deaths).
Conclusions: Given the devastating consequences of TSCI, 
improved primary prevention strategies are needed, particularly as 
the incidence of TSCI did not decline over the study period. The 
epidemiologic profile of TSCI has shifted, with an increasing number 
of TSCI events in older adults. This change has implications for 
prevention, acute and post- discharge care, and support.

The known: Traumatic spinal cord injury (TSCI) is often 
debilitating and life- threatening.
The new: The crude and population- adjusted incidence of TSCI 
did not change during 2007–2016. However, the incidence of TCSI 
in people aged 65 years or more increased by 5% per year, and the 
proportion of cases that involved incomplete tetraplegia also 
increased.
The implications: As the incidence of TSCI has not declined, 
primary prevention must be improved. The increasing number of 
TSCI events in older adults has implications for planning 
prevention, acute and post- discharge care, and support activities.
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falls (from more than one metre), or being struck by or colliding 
with an object or another person (including interpersonal vio-
lence). After reviewing the free text for the injury event, events 
classified as collisions with objects could be further specified as 
diving into shallow water or as water sports- related (including 
surfing and powered water sports).

WorkSafe Victoria and the Transport Accident Commission are 
the no- fault, third party insurers for work and transport injuries 
in Victoria, reimbursing the costs of treatment, rehabilitation, in-
come replacement, and long term support services.

Data analysis
Frequencies by sex, age group, and mechanisms of injury were 
compared in χ2 tests. Population crude incidence rates (with 
95% confidence intervals [CIs]) were calculated for each year, 
based on the total population on June 30 of the corresponding 
year (source: Australian Bureau of Statistics). Age-  and sex- 
standardised incidence rates were calculated with the direct 
method.10 Rates were standardised for 5- year age groups (to 
85 years or more) using the 2011 Australian population as 
the population standard.11 Changes in crude incidence rates 
over the 10- year period were assessed in individual Poisson 
regression models; data were checked for over- dispersion 
(variance greater than the mean) to ensure that the assumptions 
of a Poisson distribution were met, and the incidence rate ratio 
(IRR) and its 95% CI were calculated. Trends in the proportion 
of cases of TSCI for which WorkSafe Victoria or the Transport 
Accident Commission provided compensation, in the profile 
of neurological impairment, and in the proportion of patients 
discharged to the state rehabilitation service for spinal cord 
injury, were each assessed in χ2 tests for trend. All analyses 
were conducted in Stata 14.2 (StataCorp); P < 0.05 was deemed 
statistically significant.

Ethics approval

Ethics approval was provided by the Human Research Ethics 
Committees (HRECs) of the Department of Health and Human 
Services (reference, DHHREC 11/14) and Monash University 
(reference, CF13/3040 – 2001000165), and by all trauma- receiving 
hospitals.

Results

There were 706 cases of TSCI during 2007–2016, comprising 2.5% 
of all cases of major trauma recorded in the VSTR. The median 
age of the patients was 50 years (interquartile range, 31–68 years) 
and 560 were male (79%); comorbidity status, and residential 
socio- economic status and remoteness were similar for male 
and female patients, but the median age of women was higher 
(Box 1).

Incidence
The overall crude incidence of TSCI was 1.26 (95% CI, 1.17–1.36) 
cases per 100 000 population, and did not change over the study 
period (IRR, 1.01; 95% CI, 0.99–1.04). The crude incidence of 
TSCI was higher among males (2.02 [95% CI, 1.86–2.20] cases per 
100 000 population) than females (0.52 [95% CI, 0.44–0.61] cases 
per 100 000 population); it did not change over the study period 
for men (IRR, 1.01; 95% CI, 0.98–1.04) or women (IRR, 1.05; 95% 
CI, 0.99–1.11). The age-  and sex- standardised incidence of TSCI 
was 1.25 (95% CI, 1.21–1.30) cases per 100 000 population. The 
incidence among people aged 65 years or more increased across 
the study period by 5% per year (95% CI, 1–10%), but was stable 
in younger age groups (Box 2). Among people aged 15 years or 
more, the incidence of TSCI was higher for males than females 
at all ages (Box 3).

1 Demographic characteristics of patients who sustained traumatic spinal cord injuries in Victoria, 2007–2016, by sex
Characteristic Total Males Females P

Number of patients 706 560 146

Age (years), median (IQR) 50.0 (31.0–68.0) 49.0 (31.0–68.0) 58.5 (31.0–72.0) 0.026

Charlson Comorbidity Index 0.68

0 493 (69.8%) 389 (69.5%) 104 (71%)

≥ 1 213 (30.2%) 171 (30.5%) 42 (29%)

Index of Relative Socio- economic Advantage and Disadvantage 
(quintiles)

0.43

1st (most disadvantaged) 107 (15.7%) 86 (16%) 21 (15%)

2nd 95 (14%) 81 (15%) 14 (9.8%)

3rd 131 (19.2%) 103 (19.1%) 28 (20%)

4th 152 (22.3%) 114 (21.2%) 38 (27%)

5th (least disadvantaged) 197 (28.9%) 155 (28.8%) 42 (29%)

Missing data 24 21 3

Accessibility/Remoteness Index of Australia 0.39

Major cities 463 (67.9%) 361 (67.1%) 102 (71%)

Inner or outer regional/remote 219 (32.1%) 177 (32.9%) 42 (29%)

Missing data 24 22 2



362

Research
M

JA
 2

10
 (8

) ▪
 6

 M
ay

 2
01

9

362

Mechanism of injury
Most cases of TSCI (673, 96%) were caused by unintentional inci-
dents. The mechanism of injury was a transport- related event in 269 
cases (38%) and a low fall in 197 (28%). Eighteen TSCI cases (3%) 
resulted from diving into shallow water (14 at a beach, river or lake, 
four in pools), ten (1%) resulted from other water sport activities. 
One hundred and twenty cases of TSCI (17%) resulted from high 
falls, including 30 from ladders and 21 from roofs. A 
greater proportion of injuries in women than in men 
were caused by low falls (44% v 24%), while all 19 
cases of being struck by a person and 48 of 51 cases 
of collisions with objects involved men (Box 4).

The proportion of TSCIs resulting from transport- 
related events was greater among younger patients 
(0–15, 16–34 years) than older patients (Box 5).  
There were no statistically significant changes in the 
incidence of TSCI resulting from transport- related 
events (Box 2), including motor vehicle- related in-
cidents (Box 6, A).

Of 197 TSCIs resulting from low falls, 123 involved 
people aged 65 or more (55% of TSCIs in this age 
group; 62% of all low fall- related cases) (Box 5). 
While the incidence of TSCI resulting from high 
falls was steady, that for low falls increased by 9% 
per year (95% CI, 4–15% per year) (Box 2, Box 6, B). 
One hundred and sixty- two of 197 patients (82%) 
with TCSIs resulting from low falls had isolated 
TSCI injuries (Box 7).

Profile of injury
Incomplete cervical spinal cord injuries com-
prised the largest group of TSCI by anatomic  

location (332 cases, 48%;  Box 4), of which 161 of 221 cases 
of known injury type (73%) were classified as central cord 
syndrome (Supporting Information, table 1). The propor-
tions of cases of incomplete cervical TSCI (65%), isolated 
spinal cord injury (82%), and cervical spinal cord injury 
without associated spinal column fractures or dislocations 
(44%) were each greatest for low falls, while the propor-
tion of complete thoracic TSCI was greatest for high energy 
mechanisms (transport- related events and high falls, each 
24%;  Box 7). The frequency of TSCI by anatomic site and 
age group is reported in the Supporting Information,  
table 2.

The incidence of complete TSCI declined by 5% per year (95% 
CI, 1–8%), while the incidence of incomplete TSCI increased by 
6% per year (95% CI, 2–9%) (Box 2). More specifically, the pro-
portions of complete tetraplegia (from 35% to 20%; P = 0.007) 
and complete paraplegia (from 18% to 13%; P = 0.034) declined, 
and that of incomplete tetraplegia increased (from 41% to 55%; 
P < 0.001) (Box 8).

The overall in- hospital mortality rate was 15% (104 deaths), 
and was greatest for people aged 65 years or more (70 deaths, 
31%) (Box 5). Of the patients who survived to hospital dis-
charge, 477 (79%) were discharged to inpatient rehabilita-
tion (Box 4), of whom 294 (62%) were discharged to the state 
spinal cord injury rehabilitation service (the Royal Talbot 
Rehabilitation Centre); the proportion referred to this service 
declined from 75% (38 patients) in 2007 to 52% in 2016 (28 pa-
tients). The proportion of patients who survived to hospital 
discharge who were discharged home was greater for incom-
plete than for complete TSCI (20% [75 patients] v 3% [six pa-
tients]; P < 0.001).

Injury compensation
The proportion of patients who received financial compensation 
for the costs of their injuries from WorkSafe or the Transport 
Accident Commission declined from 37% in 2007 (27 cases) to 
16% in 2016 (13 cases) (P < 0.001).

2 Change in incidence of traumatic spinal cord injuries in 
Victoria, 2007–2016 (incidence rate ratio), by age group, 
mechanism of injury, and injury type

Characteristic
Incidence rate ratio 

(95% CI) P

Age group (years)

0–14 0.94 (0.81–1.08) 0.38

15–34 0.98 (0.93–1.03) 0.35

35–64 1.01 (0.97–1.05) 0.68

≥ 65 1.05 (1.01–1.10) 0.026

Mechanism of injury

Transport- related: motor 
vehicle

0.95 (0.89–1.01) 0.08

Transport- related: motorcycle 0.96 (0.89–1.14) 0.35

Transport- related: cyclist 1.02 (0.92–1.12) 0.75

Transport- related: pedestrian 0.96 (0.79–1.16) 0.71

Low falls (≤ 1 m) 1.09 (1.04–1.15) 0.001

High falls (> 1 m) 1.03 (0.97–1.10) 0.33

Injury type

Complete spinal cord injury 0.95 (0.92–0.99) 0.017

Incomplete spinal cord injury 1.06 (1.02–1.09) 0.001

CI = confidence interval. ◆

3 Incidence of spinal cord injury, Victoria, 2007–2016, by 5- year age group and 
sex
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Discussion

There was no change in the overall crude incidence of TSCI be-
tween 2007 and 2016, but the incidence of TSCI resulting from 
low falls increased by 9% per year, paralleled by a statistically 
significant increase in the proportion of incomplete tetraplegia 
TSCI cases.
The crude incidence of TSCI was 1.26 cases per 100 000 population, 
similar to figures reported for the Netherlands (1.40 per 100 000),12 
Denmark (1.02 per 100 000),13 and Finland (1.38 per 100 000),14 but 
substantially lower than in the United States (5.4 cases per 100 000 

population),15 perhaps reflecting higher rates of violence- related 
TSCI in the US (particularly with firearms).16 Australia is rec-
ognised for its low levels of firearm- related injury.17

Our finding that an increasing number of older adults (65 years 
or more) are sustaining TSCIs is consistent with those of other 
studies.14,15,18 It has been suggested that this reflects ageing pop-
ulations,19 but we found that the incidence of TSCI in older adults 
increased by 5% per year after adjusting for population increases. 
It has been reported in the United Kingdom that both the num-
ber and the proportion of cases of major trauma in older adults 
are increasing rapidly, largely because of the increase in low fall 

4 Characteristics of injuries and care for patients who sustained traumatic spinal cord injuries in Victoria, 2007–2016, by sex
Characteristic Total Males Females P

Number of patients 706 560 146

Nature of injury- causing incident 0.77

Unintentional 673 (96.1%) 533 (96.0%) 140 (96.6%)

Intentional 27 (3.9%) 22 (4.0%) 5 (3%)

Missing data 6 5 1

Mechanism of injury < 0.001

Transport- related: motor vehicle 131 (18.6%) 90 (16%) 41 (28%)

Transport- related: motorcycle 73 (10%) 69 (12%) 4 (3%)

Transport- related: cyclist 53 (7.5%) 51 (9.1%) 2 (1%)

Transport- related: pedestrian 12 (1.7%) 10 (1.8%) 2 (1%)

Low falls (≤ 1 m) 197 (27.9%) 133 (23.8%) 64 (44%)

High falls (> 1 m) 120 (17.0%) 101 (18.0%) 19 (13%)

Struck by or collided with person 19 (2.7%) 19 (3.4%) 0

Struck by or collided with object 51 (7.2%) 48 (8.6%) 3 (2%)

Other 50 (7.1%) 39 (7.0%) 11 (7.5%)

Anatomic site of injury 0.33

Cervical: complete, C3 or above 37 (5.3%) 29 (5.3%) 8 (6%)

Cervical: complete, C4 or below 120 (17.3%) 99 (18%) 21 (15%)

Cervical: incomplete 332 (47.8%) 270 (48.9%) 62 (43%)

Thoracic: complete 113 (16.3%) 89 (16%) 24 (17%)

Thoracic: incomplete 44 (6.3%) 30 (5.4%) 14 (9.8%)

Lumbar: complete 19 (2.7%) 14 (2.5%) 5 (4%)

Lumbar: incomplete 30 (4.3%) 21 (3.8%) 9 (6%)

Missing data 11 8 3

In- hospital mortality 104 (14.7%) 87 (16%) 17 (12%) 0.24

Definitive care hospital service level 0.83

Victorian Spinal Cord Service 406 (57.5%) 325 (58.0%) 81 (56%)

Major trauma centre 270 (38.2%) 212 (37.9%) 58 (40%)

Other 30 (4.2%) 23 (4.1%) 7 (5%)

Discharge destination (for survivors to discharge) 0.39

Home 84 (14%) 66 (14%) 18 (14%)

Rehabilitation 477 (79.4%) 378 (80.1%) 99 (77%)

Other 40 (6.7%) 28 (5.9%) 12 (9.3%)

Missing data 1 1 0

IQR = interquartile range. ◆
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event numbers.20 We similarly found that low falls were the most 
common cause of TSCI in older adults. Low falls, as the lead-
ing cause of injury- related hospitalisations in Australia (2014–15: 
198 576 people, 41% of injury- related hospitalisations21), are a 
significant public health problem. The frequency of fall- related 
spinal injuries in older adults has been attributed to a number of 
risk factors, including vulnerable spinal structure and anatomy 
(eg, spinal stenosis, pre- existing spinal cord pathology), poor bal-
ance, reduced muscle strength, and polypharmacy.22 Continued 
efforts to avert falls are required, including group and home- 
based exercise programs, as well as improved home safety and 
design,23 as most low falls happen in the home.24

TSCIs resulting from low falls were typically isolated, incomplete 
injuries to the cervical spine, often without an associated spinal 

column fracture or dislocation. Further, most cases of incomplete 
cervical spinal cord injury of known injury type were classified 
as central cord syndrome, which often impairs upper limb func-
tion more than mobility and reduces autonomy in activities of 
daily living. Older adults are often more susceptible to TSCI as-
sociated with reduced bone density and more severe spinal de-
generation;25 multimorbidity and reduced physiological reserve 
may also exacerbate both the acute and long term effects of TSCI 
in these patients.26,27

While low energy mechanisms were the most common cause 
of TSCI in older adults, high energy events (transport- related 
events, high falls) were the leading causes of TSCI in younger 
adults and children. Motor vehicle and motorcycle collisions re-
main key causes of TSCI, and their incidence did not decline over 

5 Mechanism of injury, neurological impairment, and deaths for 706 patients with traumatic spinal cord injuries in Victoria, 2007–2016, 
by age group

0–15 years 16–34 years 35–64 years ≥ 65 years P

Number of patients 23 192 268 223

Mechanism of injury < 0.001

Transport- related 17 (74%) 100 (52%) 102 (38%) 50 (22%)

Low falls (≤ 1 m) 1 (4%) 10 (5.2%) 63 (24%) 123 (55%)

High falls (> 1 m) 0 30 (16%) 54 (20%) 36 (16%)

Struck by or collided with object 2 (9%) 23 (12%) 23 (8.6%) 3 (1%)

Other 3 (13%) 29 (15%) 26 (9.7%) 11 (4.9%)

Neurologic impairment < 0.001

Tetraplegia: complete 5 (22%) 40 (21%) 54 (20%) 60 (27%)

Tetraplegia: incomplete 10 (44%) 56 (30%) 144 (54%) 122 (56%)

Paraplegia: complete 3 (13%) 70 (37%) 36 (14%) 22 (10%)

Paraplegia: incomplete 5 (22%) 22 (12%) 33 (12%) 15 (6.8%)

Missing data 0 4 1 4

Isolated spinal cord injury 13 (56%) 93 (48%) 148 (55%) 139 (62%) 0.044

In- hospital deaths 2 (9%) 8 (4%) 24 (9.0%) 70 (31%) < 0.001

6 Incidence (with 95% confidence intervals) of traumatic spinal cord injury resulting from A. motor vehicle collisions and B. low falls, 
Victoria, 2007–2016

A B
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the 10- year study period. Road safety interventions (improved 
vehicle design, passenger restraints, enforced speed limits, pre-
venting drink-  and drug- impaired driving) have been associated 
with lower incidence of TSCI overseas.15 The specific mecha-
nisms of spinal injury in motor vehicle crashes must be better 
understood if the incidence of transport- related cases of TSCI is 
to be reduced. Protecting vulnerable road users should also be 
further emphasised, particularly as substantial increases in the 
number of seriously injured pedal cyclists have been reported.28 

High falls accounted for 17% of all cases of TSCI, 
nearly half of which were from a ladder or roof. The 
incidence of ladder falls is increasing, and inter-
ventions that encourage avoiding risk, using safety 
equipment, and improving ladder setup have been 
recommended.29,30

Patients with spinal cord injuries face complex 
challenges during their care and recovery, includ-
ing long stays in inpatient rehabilitation, high 
rates of hospital re- admission, and substantial 
post- discharge care needs.31–33 In our study, the 
proportion of patients who received compensa-
tion from no- fault, third party insurers for work-  
and transport- related spinal injury was lower in 
2016 than in 2007, reflecting the concurrent in-
crease in the proportion of low fall- related and 
decline in that of transport- related TCSI cases. 

This shift will increase the demand from patients under 65 
on the recently established National Disability Insurance 
Scheme (NDIS) once it is fully implemented in late 2020. The 
NDIS does not provide support for people who acquire a dis-
ability at age 65 or older; these patients will need alternative 
types of support, such as that provided by the Home Care 
Packages program. Ensuring appropriate support for these 
patients is needed to optimise their recovery and function 
after a TSCI.33

7 Traumatic spinal cord injuries in Victoria, 2007–2016: injury profile, by mechanism of injury

Transport- related Low falls High falls
Struck by or collision 

with object Other P

Number of patients 269 197 120 51 69

Anatomic site of injury < 0.001

Cervical: complete, C3 or above 16 (6.1%) 10 (5.2%) 5 (4%) 3 (6%) 3 (4%)

Cervical: complete, C4 or below 47 (18%) 33 (17%) 15 (13%) 15 (29%) 10 (15%)

Cervical: incomplete 103 (39%) 126 (65%) 43 (36%) 24 (47%) 36 (54%)

Thoracic: complete 63 (24%) 10 (5.2%) 29 (24%) 3 (6%) 8 (12%)

Thoracic: incomplete 18 (6.8%) 5 (3%) 12 (10%) 2 (4%) 7 (10%)

Lumbar: complete 10 (3.8%) 1 (0.5%) 7 (6%) 1 (2%) 0

Lumbar: incomplete 7 (3%) 9 (5%) 8 (7%) 3 (6%) 3 (4%)

Missing data 5 3 1 0 2

Isolated spinal cord injury 105 (39%) 162 (82%) 52 (43%) 34 (67%) 40 (58%) < 0.001

Associated spinal column injury: cervical spinal cord injury 0.001

No fracture or dislocation 44 (28%) 71 (44%) 16 (26%) 8 (22%) 18 (42%)

With fracture 46 (29%) 47 (29%) 27 (44%) 18 (49%) 11 (26%)

With dislocation 9 (6%) 10 (6.3%) 1 (2%) 2 (5%) 2 (5%)

With both fracture and dislocation 59 (37%) 32 (20%) 18 (29%) 9 (24%) 12 (28%)

Missing data 10 2 9 5 8

Associated spinal column injury: thoracic spinal cord injury 0.16

No fracture or dislocation 5 (6%) 2 (13%) 4 (10%) 0 3 (27%)

With fracture 42 (54%) 11 (73%) 19 (46%) 2 (50%) 8 (73%)

With dislocation 3 (4%) 1 (7%) 1 (2%) 0 0

With both fracture and dislocation 28 (36%) 1 (7%) 17 (42%) 2 (50%) 0

Missing data 3 0 0 1 4

8 Traumatic spinal cord injuries in Victoria, 2007–2016: degree of 
 neurological impairment, by year
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Limitations
The key strength of our population- based study is that it 
captured all cases of severe TSCI and was not limited to pa-
tients managed in dedicated spinal cord injury units. This is 
particularly important as only 58% of patients received de-
finitive care at the dedicated spinal care centre. However, we 
did not have access to American Spinal Injury Association 
Impairment Scale data for classifying the extent of impair-
ment, nor were we able to include pre- hospital deaths, so we 
may have underestimated the incidence of TSCI. Changes 
in imaging practices (eg, magnetic resonance imaging) may 
have improved the ability to detect TSCI, a factor for which 
we could not account.

Conclusion
While TSCI cases comprise a small proportion of all cases of 
major trauma, their societal and economic impacts are profound. 

We found that the epidemiologic profile of TSCI has shifted, 
with an increasing number of TSCI events in older adults and 
a parallel increase in the proportion of patients with incomplete 
tetraplegia. Better primary prevention strategies are required to 
reduce the incidence of TSCI.
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