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Changing demographics of spinal cord injury over a 20-year
period: a longitudinal population-based study in Scotland

EJ McCaughey1,2,3,4, M Purcell3,4, AN McLean3,4, MH Fraser3,4, A Bewick3, RJ Borotkanics1,5 and DB Allan3,4

Study design: A retrospective cohort study.
Objectives: To review demographic trends in traumatic spinal cord injury (TSCI) and non-traumatic spinal cord injury (NTSCI).
Setting: The Queen Elizabeth National Spinal Injuries Unit (QENSIU), sole provider of treatment for TSCI in Scotland; a devolved
region of the UK National Health Service.
Methods: A retrospective review of the QENSIU database was performed between 1994 and 2013. This database includes
demographic and clinical data from all new TSCI patients in Scotland, as well as patients with severe NTSCI.
Results: Over this 20-year period there were 1638 new cases of TSCI in Scotland; 75.2% occurring in males. TSCI incidence
increased non-significantly (13.3 per million population to 17.0), while there were significant increases in mean age at time of
TSCI (44.1–52.6 years), the proportion of TSCIs caused by falls (41–60%), the proportion of TSCIs resulting in an American
Spinal Injury Association Impairment Scale score of C and D on admission (19.7–28.6% and 34.5–39.5%, respectively) and
the proportion of cervical TSCIs (58.4–66.3%). The increase in cervical TSCI was specifically due to an increase in C1–C4 lesions
(21.7–31.2%). NTSCI patients (n=292) were 5 years older at injury, more likely to be female (68.1% male) and had a range
of diagnoses.
Conclusion: This study supports the suggestion that demographic profiles in SCI are subject to change. In this population, of particular
concern is the increasing number of older patients and those with high level tetraplegia, due to their increased care needs. Prevention
programmes, treatment pathways and service provision need to be adjusted for optimum impact, improved outcome and long-term care
for their target population.
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INTRODUCTION

Spinal cord injury (SCI) and its resultant disability has a high impact
on individuals, families and society.1,2 Low volume, highly specialised,
immediate care followed by comprehensive rehabilitation results in a
significant life expectancy for the majority of this population.3

With high lifetime care costs, estimated in 2011 at $5.4 million for
a 25-year-old with a C1−C4 lesion in the USA,4 understanding the
epidemiology of SCI is important to develop prevention strategies,
assess treatments and for planning the provision of immediate and
long-term care.5

In the USA all Model SCI centres are required to submit
information to the National Spinal Cord Injury Statistical Center
database. These data includes aetiology, gender, age and injury level
of each patient.6 A number of studies having been conducted using
these data. These studies contain large sample sizes, a range of
longitudinal information and excellent internal data quality,7–9 and
are widely cited in SCI literature. However, this data only represents
~ 13% of all new SCIs in the USA.10

In Europe, there has been a number of region-specific studies
investigating the epidemiology of Traumatic SCI (TSCI),11–15 with
only a limited number of population-based studies.16–18 Recognising

the potential value of such data, the WHO (World Health
Organisation) and International Spinal Cord Society have expressed
the need for more comprehensive national data of SCI epidemiology.19

For the past 20 years funding patterns and geographical factors
have resulted in all new TSCIs in Scotland being treated at the Queen
Elizabeth National Spinal Injuries Unit (QENSIU). The demographic
data from the QENSIU can be used to reliably assess changing trends
in TSCI epidemiology at a national level.
The aim of this study was to describe the incidence and

demographics of SCI in Scotland over a 20-year period and to use
this longitudinal data to identify changing trends in TSCI and NTSCI
epidemiology.

MATERIALS AND METHODS

Study setting
The QENSIU was purpose-built in 1993 as the sole provider of initial
treatment, rehabilitation and lifelong care for patients with an SCI over the
age of 12 in Scotland; a devolved region of the UK National Health Service
(NHS). It is the hub of a managed clinical network funded by NHS Scotland.
The unit provides care for a population of 5.3 million and admits all patients
with TSCI and patients who have a spinal fracture with the risk of an SCI.
Owing to the diverse primary diagnosis and a wide spectrum of disability,
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resulting in a variable need for SCI rehabilitation, only patients with severe
NTSCI are admitted to the QENSIU, with other patients managed in regional
neurorehabilitation units. In addition, Scottish residents sustaining a TSCI
while abroad are repatriated for rehabilitation at the QENSIU, accounting for
~ 2% of all admissions.20 In 2013, 47% of patients were admitted to the
QENSIU within 48 h of injury, and 68% within 1 week.20

Details of the aetiology, gender, age and injury level of all new admissions are
entered into the QENSIU database. This database encompasses all new TSCIs in
Scotland. The database does not include deaths caused by SCI before
admission.
Approval for the collection and evaluation of data within the database was

granted by the National Services Division of the Scottish Government.

Analysis
All patients admitted to the QENSIU with an SCI were included in this study.
The neurological level of injury and degree of impairment after SCI was
assessed by a spinal injuries consultant on admission and defined according to
the International Neurological Classification of Spinal Injury using the
American Spinal Injury Association Impairment Scale (AIS),21 with consistent
AIS scores available for all patients admitted after 1998. Patients who had an
AIS score of E on admission, that is, normal function and no SCI,21 were not
included in this study. TSCI aetiology was classified in accordance with the
International SCI core data set as assault, fall, road traffic collision, sports
(including falls that occurred during sporting activities, such as rock and
mountain climbing) and other traumatic (including deliberate self harm
(DSH), iatrogenic,22 industrial and unclassified).23 NTSCI aetiology was
classified in accordance with level two of The International Spinal Cord Injury
Data Sets for NTSCI as infection; inflammatory and auto-immune disease,
neoplastic, skeletal malformation, spinal dysraphism, vascular disorder and
vertebral column degenerative disorder.24

Crude annual incidence rates were calculated using the mid-year population
estimate for each year,25 and were age and gender adjusted for the years
1994–2003 using population information from the 1991 Scottish census26 and
for the years 2004–2013 using population information from the 2011 Scottish
census.27 Descriptive data are presented as the mean values over a 5-year time
block, as well as the mean values over the 20-year study duration.28

A Poisson regression model was used to assess for trends in temporal TSCI
data, while a Cuzick’s test for trend was used to assess for trends in continuous
TSCI and NTSCI data. A two-sample independent t-test was used to test for a
significant difference between the age of people sustaining a TSCI through
falling and all other aetiologies. These comparisons were made using annual
results. Comparisons of incidence rate and age at injury were made between
patients between 16 and 50 years of age and between 51 and 85 years of age,
providing an equal distribution for each group. No statistical testing was
performed on temporal NTSCI data due to the low sample size. A significance
level of 5% (Po0.05) was used and all confidence intervals are expressed at
95% (95% CI).

RESULTS

Between 1994 and 2013 1638 patients sustained a TSCI in Scotland,
with a further 292 patients with NTSCI admitted to the QENSIU for
specialist care. Population-based results for TSCI are presented first,
followed by admissions after NTSCI.

Traumatic SCI
Incidence. Between 1994 and 2013 the mean Scottish population was
5 144 625, resulting in a mean TSCI incidence rate of 15.9 per million
(Table 1,Supplementary Table A1). This incidence rate increased
non-significantly (β= 0.016, 95% CI: − 0.002, 0.035) over the study
duration, from 13.3 per million between 1994 and 1998 to 17.0
between 2009 and 2013 (Figure 1). For patients between 51 and 85
years of age the incidence rate increased significantly (β= 0.052, 95%
CI: 0.032, 0.073) over the study duration, while there was no
significant change for patients between 16 and 50 years of age
(β=− 0.013, 95% CI: − 0.03, − 0.01; Figures 1 and 2).

Aetiology. The most common cause of TSCI in Scotland was falls,
responsible for 51.7% of TSCIs over the study duration
(Supplementary Table A2). This proportion of TSCI caused by falls
increased significantly (β= 0.022, 95% CI: 0.011, 0.033) over the study
duration, from 41.6% between 1994 and 1998 to 60.0% between 2009

Table 1 Incidence rates and demographics of traumatic spinal cord injury in Scotland between 1994 and 2013

1994–1998 1999–2003 2004–2008 2009–2013 1994–2013

Annual incidence 67.8 (7.3) 80.4 (11.0) 89.8 (7.5) 89.6 (9.4) 81.9 (12.3)

Annual incidence rate (per million)
Overall 13.3 (1.4) 15.9 (2.2) 17.5 (1.4) 17.0 (1.8) 15.9 (2.3)

Gender
Female 6.7 (1.6) 7.1 (1.4) 7.8 (1.5) 8.8 (1.7) 7.6 (1.7)

Male 21.1 (3.4) 25.9 (4.9) 26.7 (1.7) 25.6 (2.6) 24.8 (3.8)

Age
Under 16 0.8 (1.1) 0.6 (0.5) 2.0 (1.6) 1.3 (1.8) 1.2 (1.4)

16–25 15.8 (3.8) 19.2 (2.9) 19.1 (4.1) 14.5 (3.7) 17.2 (4.1)

26–35 19.4 (5.7) 17.1 (2.1) 20.6 (5.9) 12.1 (1.9) 17.3 (5.2)

36–45 14.6 (3.4) 24.6 (8.1) 17.3 (2.5) 12.8 (4.8) 17.3 (6.6)

46–55 18.1 (3.8) 19.2 (6.2) 21.4 (2.7) 21.7 (4.2) 20.1 (4.3)

56–65 16.9 (3.5) 22.5 (7.4) 20.3 (4.4) 26.4 (7.0) 21.5 (6.4)

66–75 16.6 (5.3) 19.9 (8.2) 25.2 (7.6) 34.2 (4.0) 24.0 (9.1)

76–85 14.2 (9.6) 16.0 (13.5) 19.0 (8.9) 35.0 (22.4) 21.0 (15.9)

86+ 17.6 (19.2) 8.8 (19.7) 13.2 (10.8) 13.2 (8.4) 13.2 (14.5)

Mean age (years) 44.0 (18.6) 44.1 (18.0) 46.7 (18.9) 52.5 (19.1) 46.8 (19.0)

Males (%) 74.2 (6.3) 76.7 (5.3) 76.5 (3.1) 73.3 (3.4) 75.2 (4.6)

Cervical (%) 58.4 (7.8) 56.0 (3.1) 61.8 (5.6) 66.3 (5.6) 60.6 (6.6)

Results are presented as the mean annual rate over a 5-year period and the 20-year study duration, with s.d. shown in brackets.
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and 2013 (Figure 3). In 2013, 61 patients sustained a TSCI from a fall
of which the height was known. Twenty-seven (44.3%) of these falls
were from a height of 42m. While the distribution of fall height was
similar for both males and females (43.6 and 45.5% from a height of
42m, respectively), patients under the age of 65 were more likely to
have a fall from a height of 42m than those over 65 (60.0% versus
29.0%, respectively). The second most common cause of TSCI was
road traffic collision (24.4%), with 38% of such patients driving, 33%
passengers, 22% motorcyclists and 7% pedestrians. The third most
common cause of TSCI was sports (10.2%), where cycling was the
leading cause (30%), followed by diving/swimming (26%), horse
riding (12%) and rugby (11%). Scotland’s geography makes it worth
noting that of these sports related TSCIs, only nine were secondary to
a mountaineering accident.

Age at Injury. The mean age at which TSCI occurred in Scotland was
47.2 years. The mean age at injury increased significantly (z= 7.25,
Po0.001) from 44.1 years (median 41.4 years) between 1994 and 1998
to 52.6 years (median 54.1 years) between 2009 and 2013 (Table 1).
There was a significant increase in the mean age of patients between 51
and 85 years of age (z= 2.17, P= 0.03), while there was no significant
change in the mean age of patients between 16 and 50 years of age
(z= 1.31, P= 0.191). The mean age at injury of people who suffered a
TSCI caused by falls (54.2 years) was significantly greater (Po0.000)
than for all other aetiologies (39.5 years).

Gender. Between 1994 and 2013, 75.2% of TSCIs in Scotland
occurred in males. This gender variation remained relatively stable
over the study duration (β=− 0.001, 95% CI: − 0.009, 0.008; Table 1).
Of the 344 patients with a TSCI over the age of 65, 31% were female,
compared with 23% in under 65s. Overall, 30% of patients who
suffered a TSCI due to fall were female, compared with 21% for all
other aetiologies.

Injury Level. In all, 60.6% of TSCIs in Scotland resulted in a cervical
injury, which increased significantly (β= 0.01, 95% CI: 0.001, 0.020)
over the study duration from 58.4% between 1994 and 1998 to 66.3%
between 2009 and 2013 (Figure 4). This increase can be attributed

Figure 1 Incidence rate of traumatic spinal cord injury in Scotland between
1994 and 2013. All patients are shown in black, patients between the ages
of 16 and 50 are shown in dark grey and patients between 51 and 85 years
of age are shown in light grey. Results are presented as mean annual
incidence rate over a 5-year period.

Figure 2 Incidence rate of new traumatic spinal cord injuries in Scotland
per 10-year age group. Results are presented as mean annual incidence rate
over a 5-year period.

Figure 3 Aetiology of traumatic spinal cord injury in Scotland between 1994 and 2013. Black bar represents patients over the age of 65. Results are
presented as mean percentage of new injuries per year over a 5-year period.
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almost solely to an increase in C1–C4 lesions, which increased
significantly (β= 0.027, 95% CI: 0.012, 0.043) from 21.7% of all
TSCIs between 1994 and 1998 to 31.2% between 2009 and 2013, while
C5−C8 lesions decreased non-significantly (β=− 0.0004, 95%
CI: − 0.013, 0.012) from 36.7 to 35.2% over this period (Figure 4).

Neurological Deficit. Between 1999 and 2013, the most common AIS
score at admission for patients with a new TSCI in Scotland was
D (36.1%), followed by A (29.9%). The proportion of patients with an
AIS score of both C and D increased significantly (β= 0.048, 95%
CI: 0.022, 0.073 and β= 0.033, 95% CI: 0.012, 0.054, respectively)
from 19.7 and 34.5% between 1999 and 2003 to 28.6 and 39.5%
between 2009 and 2013, respectively. The proportion of patients with
an AIS score of B decreased significantly (β=− 0.053, 95%
CI: − 0.093, − 0.012), from 13.1% between 1999 and 2003 to 5.9%
between 2009 and 2013, respectively. There was a decrease in the
proportion of patients with an AIS score of A from 32.7% between
1999 and 2003 to 25.9% between 2009 and 2013, respectively, however
this change was not significant (β=− 0.019, 95% CI: − 0.042, 0.005)
(Figure 5).

Non-Traumatic SCI
The incidence and demographics of patients admitted to the QENSIU
with a new NTSCI between 1994 and 2013 are shown in Table 2
(annual rates shown in Supplementary Table A3). The mean age of
patients with a new NTSCI increased significantly over the study
duration (z= 2.87, P= 0.004), while the proportion of males appeared
to decrease over the study duration. The most common causes of
NTSCI were vascular disorders, infections and vertebral column
degenerative disorders (Table 3).

DISCUSSION

The aim of this study was to describe the incidence and demographics
of SCI in Scotland over a 20-year period and to identify changing
trends over this time. There was a significant increase in mean age of
patients with a new TSCI, the proportion of such patients sustaining a
cervical injury (specifically due to a significant increase in C1–C4
lesions) and the proportion of TSCIs caused by falls.
The mean incidence rate of TSCI in Scotland (15.9 per million) is

comparable with that found in other studies in Western Europe,11,12,17

but is lower than the global incidence rate of 23 per million predicted
by Lee et al.29 Such global variations may be explained by diversity in

assessment methodology (such as the inclusion of patients with an AIS
score of E on admission), inclusion of individuals who die at the scene
and the social and economic conditions of the country.13,30

The proportion of TSCIs caused by falls in Scotland increased
significantly throughout the study duration, a trend also reported in
Europe and the USA.10–12,16 The mean age of these patients was
significantly (14.7 years) older than the remainder of the TSCI
population, with falls in patients over the age of 65 more likely to
be from a lower height. As a result, this trend can likely be attributed
to low domestic falls occurring in the ageing population. In countries
where the population is predicted to age it can be expected that there
will be an increase in the proportion of TSCIs caused by falls.
The high proportion of TSCIs caused by falls in Scotland is

influenced by low number of TSCIs caused by assault (2.9% Scotland,
12% USA6) and DSH (2.4% Scotland, 6.8% Denmark31). Notably,
36% of TSCIs caused by DSH in Scotland occurred in females,
agreeing with previous studies reporting a greater proportion of
females being treated for TSCI after DSH compared with the general
SCI population.15,31,32 This may be because males use methods of
DSH that do not cause SCI or have a greater risk of mortality.33

Despite RTCs being the leading cause of TSCI worldwide,5 in
Scotland, as with much of Europe,11,14,17,18 rates of TSCI caused by
road traffic collision are lower than that caused by falls. As well as
increasing rates of TSCI caused by falls amongst the elderly, possible
further explanations for this are a lower average passenger miles of
exposure, greater use of seat belts, or safer driving habits and road
conditions.10

The mean age at injury for TSCI in Scotland (46.8 years) is higher
than in much of Europe and the USA,13,16,17,34 which may be related
to a greater proportion of TSCIs caused by elderly domestic falls and a
lower proportion caused by violence. The mean age at injury increased
significantly over the study duration, with similar increases reported in
Finland,17 Spain12 and the USA.34 In Scotland this trend mirrors an
increasing median age of the general population (from 35 years in
199126 to 41 years in 201127), with an associated significant increase in
the number of new patients with TSCI over the age of 50.
The proportion of new TSCIs occurring in males (75.2%) is within

5% of the rate found in the majority of studies in Europe.12,14–17,30,35

While this rate remained relatively stable throughout this study, the
proportion of females suffering a TSCI was 8% greater for those over
the age of 65 and 9% greater for those suffering TSCI from falls,
compared with the general TSCI population. This agrees with previous

Figure 4 Percentage of new traumatic spinal cord injuries resulting in a
cervical injury in Scotland between 1994 and 2013. All cervical injuries are
shown in black, C1–C4 injuries are shown in dark grey, while C5–C8 injuries
are shown in light grey. Results are presented as mean percentage of new
injuries per year over a 5-year period.

Figure 5 American Spinal Injury Association Impairment Scale score at
admission for patients with new traumatic spinal cord injuries in Scotland
between 1999 and 2013. AIS A are shown in black, AIS B are shown in
dark grey with a dashed line, AIS C are shown in grey with a solid line and
AIS D are shown in light grey with a dashed line. Results are presented as
mean percentage of new injuries per year over a 5-year period.
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studies that have suggested that the rates of TSCI among the elderly
are more evenly split between males and females than for other age
groups.10 For populations predicted to age, with an associated increase
in the number of TSCIs caused by falls in the elderly, it is expected the
proportion of females sustaining a TSCI will rise.
The proportion of new TSCIs in Scotland caused by a cervical

injury (60.6%) is higher than in Spain (57%)35 and the USA (54%),8

while the significant longitudinal increase in the proportion of cervical
injuries seen in Scotland has also been observed in Finland,17 Spain12

and the USA.36 In Scotland, the increase can be attributed to a
significant increase in C1–C4 lesions, a trend also observed in
the USA,34 which may be attributed to improved health care in the
peri-accident and acute stage of injury.
While international comparisons of neurological deficit after TSCI

are hampered by changing definitions and the assessment being

conducted at different time points, the proportion of complete TSCIs
(AIS A)21 on admission in Scotland between 1999 and 2013 (29.8%)
appears to be similar to that reported in Finland (31.7%)17 and lower
than that reported in Iceland (39%),16 Italy (54.7%)15 and the USA
(48.7%).6 In Scotland, the statistically significant increase in AIS scores
of C and D on admission may be due to the increased number of
TSCIs caused by low domestic falls in the elderly population, which
often results in a less severe neurological deficit than those injuries
caused by other aetiologies.
As some patients with NTSCI in Scotland are treated in regional

neurorehabilitation units, the incidence rates for NTSCI reported here
and comparisons of incidence between NTSCI and TSCI must be
made with caution. However, the demographic data is noteworthy
when assessing the epidemiology of severe NTSCI. The mean age of
patients with a new NTSCI in Scotland (51.8 years) is comparable to
Italy (55 years).37 However, the 5-year difference in the mean age of
patients with NTSCI and TSCI is lower than that found in Italy
(13.9 years)15 and the USA (22.6 years).38 The percentage of males
affected by NTSCI in Scotland (68.1%) is higher than in Italy
(63.3%),37 Spain (53%)39 and the USA (47.6% and 50%).38,40

However, the proportion of males with NTSCI appears to be
decreasing, a trend also observed in Spain.39 However, when
comparing such figures it is necessary to consider that the incidence
of NTSCI is influenced by the age demographics and the health profile
of the individual country along with availability and effectiveness of
local health services.
Comparison of studies reporting the different demographics and

aetiologies of NTSCI is made difficult by the reporting of different
classifications, different admission policies and the fewer patients than
TSCI studies.19 This is demonstrated by the fact that this study along
with two studies from both Italy and the USA all report different
leading causes of NTSCI.15,37,38,40 However, the complexity of the
classification of NTSCI should not mask the importance of the

Table 2 Incidence rates and demographics of non-traumatic spinal cord injury in Scotland between 1994 and 2013

1994–1998 1999–2003 2004–2008 2009–2013 1994–2013

Annual incidence 17.2 (2.6) 15.2 (2.9) 12 (4.8) 14 (3.4) 14.6 (3.8)

Annual incidence rate (per million)
Overall 3.4 (0.5) 3.0 (0.6) 2.3 (0.9) 2.6 (0.6) 2.8 (0.7)

Gender
Female 2.1 (1.0) 1.9 (0.6) 1.5 (0.9) 1.5 (0.9) 1.8 (1.2)

Male 4.8 (1.5) 4.3 (0.7) 3.0 (1.1) 3.8 (0.8) 4.0 (1.2)

Age
Under 16 0.2 (0.4) 0.4 (0) 0.0 (0.5) 0.0 (0.5) 0.2 (0.4)

16–25 1.1 (1.8) 1.7 (0.8) 1.7 (1.2) 1.4 (1.9) 1.5 (1.0)

26–35 2.6 (1.3) 2.9 (1.9) 2.4 (1.7) 1.2 (1.1) 2.2 (1.1)

36–45 7.0 (3.6) 5.9 (3.1) 1.1 (1.6) 2.9 (2.3) 3.2 (2.4)

46–55 5.6 (2.6) 3.5 (1.2) 3.9 (2.7) 4.1 (2.0) 4.2 (1.5)

56–65 5.6 (3.0) 3.4 (2.1) 4.3 (4.0) 5.5 (2.3) 5.9 (1.7)

66–75 7.1 (5.0) 8.5 (4.9) 4.3 (1.8) 5.6 (3.4) 7.0 (1.8)

76–85 0.9 (2.0) 0.0 (2.0) 2.3 (0) 2.3 (5.4) 1.4 (0.8)

85+ 0.0 0.0 0.0 0.0 0.0

Mean age (years) 49.2 (14.6) 51.6 (16.5) 50.7 (15.2) 55.6 (17.8) 51.8 (16.2)

Males (%) 72.2 (9.9) 63.8 (12.2) 73.5 (12.0) 62.8 (12.5) 68.1 (11.8)

Cervical (%) 24.8 (10.0) 31.6 (5.5) 34.7 (12.3) 21.2 (18.8) 28.1 (12.8)

Results are presented as the mean annual rate over a 5-year period and the 20-year study duration, with s.d. shown in brackets.

Table 3 Aetiology of non-traumatic spinal cord injury in Scotland

between 1994 and 2013 according to level two of The International

Spinal Cord Injury Data Sets for non-traumatic spinal cord injury24

Vascular disorders 40% Infarct 7.7%

Vascular myelopathies 7.3%

Infection 22.7% Abscess 19.3%

Spinal tuberculosis 1.3%

Vertebral column degenerative disorders 16.4% Disc prolapse 11.2%

Spondylosis 2.6%

Neoplastic 15.5% Benign 8.6%

Malignant 6.8%

Inflammatory and auto-immune diseases 3.6% Transverse myelitis 2.6%

Other 0.9%

Skeletal malformations 1.4% Congenital 1.4%

Spinal dysraphism 0.5% Spina bifida 0.5%

The two leading causes according to level three of The International Spinal Cord Injury Data
Sets for non-traumatic spinal cord injury are also presented for each class.
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incidence of mild-to-moderate neurological deficits secondary to
degenerative disease.

Impact of findings
If the trends reported here continue, the age at which TSCIs occur, the
proportion of new injuries occurring in the elderly population and the
proportion of cervical TSCIs will all continue to increase. Increased
age at injury is associated with poorer functional outcomes41,42 and
increases in comorbidities and secondary complications.43 It has
been reported that patients with a C1–C4 lesion spend 27% longer
in acute care than patients with a C5–C8 lesion, and 77% longer than
patients with paraplegia.44 In addition, the lifetime cost of care for a
25-year-old with a C1–C4 lesion is 30% greater than for a C5–C8
lesion and 89% greater than paraplegia.4 Therefore, these factors must
be considered when planning future service provision for the changing
SCI population, with the trends identified in this study likely to have a
significant impact on the type and cost of rehabilitation and the long-
term outcomes for this population.
The WHO predicts that RTCs will increase from the ninth leading

cause of worldwide disability-adjusted life years in 2004 to the third
leading cause in 2030, primarily due to increased motor vehicle
ownership and use in low- and middle-income countries.45 While this
is unlikely to affect Scotland or similar post industrial countries, any
global changes in the demographics of TSCI caused by an increase in
RTCs will be augmented by the changing trends in TSCI epidemiology
reported here.
The majority of NTSCI are as a result of age related degenerative

conditions. It can be assumed that the increasing age of the global
population will lead to increasing rates of NTSCI, with a correspond-
ing increase in demand for the delivery of acute care and rehabilitation
for the NTSCI population. This population generally has better
rehabilitation outcomes than those with TSCI, with secondary
complications occurring less frequently and being of a less severe
nature.40,46,47 However, annual health care costs among patients with
TSCI and NTSCI are not significantly different.48 This must be
considered when planning provision of care.

Limitations
People with an SCI who died before being admitted to the QENSIU
were not included in this study, due to a lack of consistent data.
Therefore, like all hospital based studies, the incidence rates reported
in this manuscript may be an underestimate due to failure to capture
peri-accident mortality.

CONCLUSION

This study presents a population-based study of SCI epidemiology
over a 20-year period in a population of 5.3 million. In Scotland, the
average age at injury, rates of high level cervical TSCI (C1–C4), the
proportion of TSCIs resulting in an AIS score of C and D on
admission and the proportion caused by falls all increased significantly
over the study duration. While the incidence and causation of
SCI varies globally and reflects the society, demographics and
industrialisation of the country or region, the findings of this study
are mirrored in many post industrial nations and highlight a pressing
need for a change in TSCI service provision. These findings will have a
significant long-term impact on health service design, research strategy
and the increased need for long-term community support. This study
also identifies a need for improvement in the documentation and
classification of NTSCI, to enable more effective measurement of the
burden of the disease on the community.
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