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Are the characteristics of the patient with
a spinal cord injury changing?

V Sebastià-Alcácer1, M Alcanyis-Alberola2, M Giner-Pascual1 and F Gomez-Pajares3

Study design: A retrospective analytical study.
Objective: To determine the epidemiologic pattern of spinal cord injury (SCI) over the last decade.
Setting: Patients admitted in the spinal cord injury unit at a university hospital between 1 January 2001 and 31 December 2013.
Methods: A review of the clinical history of the patients was conducted. Patients were allocated according to traumatic (traffic and
non-traffic accidents) or non-traumatic origin (tumour and non-tumour disease). Information about gender, age, admission and
discharge date and cause, level and grade of spinal cord injury was collected. An analysis using the time–trend series was performed.
Results: The average length of stay decreases 1.5 days quarterly, and the average patient’s age increases 0.25 year quarterly.
No trend was observed with respect to the number of cases.
Conclusion: Although the number of patients with an SCI caused by an accident has decreased and the average age of patients with
an SCI has increased, it cannot be said that there has been a paradigm shift in patients with SCI.
Spinal Cord (2014) 52, 29–33; doi:10.1038/sc.2013.128; published online 5 November 2013
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INTRODUCTION

Spinal cord injuries (SCIs) and the disabilities they cause are a
great concern to clinicians, patients, relatives and the society in
general.1

Studies from different countries report SCI incidences that vary
from 8.32,3 to 10.44 up to 835 cases per million. These reported results

are influenced by many variables, such as inclusion of SCI patients

who die before reaching the hospital and differences in the geographic

and socio-political conditions of the country involved. According to

Wyndaele,5 who reviewed the period until 2006, the incidence in the

past 30 years has not substantially changed. In the study by

Wyndaele,5 different publications from the United States and some

from European, Asian and other countries were examined, but no

studies from South America or Africa could be found.
Trauma is the most commonly reported cause of an SCI, having

two peaks of incidence: one in people between 15 and 29 years of age

(related to traffic accidents)6 and another in people above 65 years of

age (related to accidental falls).7 According to these studies, different

countries have implemented policies designed to prevent road

accidents.8 These traumatisms are more frequent in male

individuals, with figures that vary depending on the consulted

source.3,8,9 Falls from a height and working accidents are also

among the most common causes of traumatic SCI. Non-traumatic

causes, in turn, comprise vertebral spondylosis, tumour compression,

vascular ischemia and congenital and inflammatory spinal cord

diseases.10 In these cases, the incidence rate increases with age, and

there are either no significant gender differences11 or slightly higher

rates in male individuals.12

Recent studies show that there are significant variations in the
epidemiology of SCI related to an increased incidence in elderly
people due to falls and non-traumatic disorders.1

We found numerous epidemiological studies dated up to 2006 but
few since then. The data are seen to have remained constant in Spain
in recent decades.13

We noticed a number of trends in our unit. For example, we
recorded a decrease in admissions attributable to traffic accidents.
Traffic accidents in Spain have declined by a staggering 54% between
2003 and 2010.14 We also noticed an increase in the average age of
patients. We believe that, to some extent, these variations can be
imputable to the improved safety measures implemented in vehicles by
the car industry, such as the innovations related to stability, sequential
braking systems, airbags or seatbelts and other safety devices. In Spain,
the road network has improved, with the construction, in recent years,
of highways that connect the main cities. In addition, since 2006, new
regulations have come up that enforce a lower speed limit and an
increased amount to be paid as fine. We believe that the increase in the
average age of SCI patients is attributable, among other reasons, to an
increased life expectancy, improvements in healthcare, early detection
of tumours and surgical treatments in elderly patients.
The above observations led us to conduct a review of patients’

clinical records, with the objective to determine epidemiologic pattern
of an SCI over the last decade.

MATERIALS AND METHODS
A retrospective analytical study was carried out, involving a review of the

clinical records of patients admitted to the spinal cord injury unit of a tertiary

hospital.
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Study period
Data were collected from the patients admitted to the unit from 1 January

2001 to 31 December 2010.

Subjects
The following inclusion criteria were established:

(1) patients with SCI diagnosed by physicians with ample experience and

whose level and grade of injury according to the AIS classification15 was

assessed;

(2) request permission from the Medical Records committee of our hospital

to access clinical information;

(3) all patients who were subjected to MRI evaluation, which revealed an

SCI.

Patients were classified as SCI of traumatic origin or SCI of non-traumatic

origin according to the aetiology of the lesions. Within the first group, patients

were further divided into traffic or non-traffic accident (accidental falls, falls

from a height, accidents while driving, aggressions or other causes). Within the

second group, patients were divided into tumour or non-tumour disease

(inflammatory, vascular, degenerative or infectious disease or other diseases).

Our exclusion criteria were as follows: patients with cauda equina; patients

with spinal concussion defined as transient interruption marrow function after

trauma, no radiographic evidence of bone disease or spinal cord and a full

recovery in a short space of time; and patients with functional disorders, with

no objectified organic cause, linked to conversion disorder or simulators.

Settings
The Spinal Cord Injury Unit in which the study was carried out is the

reference unit for a recruitment population of 5.1 million.16 This reference unit

receives patients from both its own hospital and other centres in the region and

admits patients for acute and chronic treatment. We, therefore, consider that

all SCI patients in the region have been evaluated in our unit, with the

exception of patients with an SCI secondary to the end-stage malignant disease

and patients with an SCI due to working accidents, as the latter were

transferred to another hospital.

Variables
For each patient, we collected the following information: gender, age, length of

stay, cause of SCI and level and grade of the lesion following the AIS

classification.15

Statistical methods
A descriptive analysis of the patients included was performed. We calculated

the cumulative incidence per million population of overall SCI per year with

reference to the population of Comunitat Valenciana. For all other variables,

we used the mean and standard deviation to describe the quantitative variables

and the absolute number and percentage for categorical variables. A bivariate

analysis was then performed according to the origin of an SCI (traumatic or

non-traumatic). For quantitative variables, the Student’s t-test was used and

for categorical variables, the Chi-square test was used. For the average stay, the

cumulative survival was calculated using the Kaplan–Meyer estimator, and the

curves were compared using the log-rank test. To describe temporal variations

in the number of cases, a time–trend series analysis was performed by fitting a

Poisson regression model. For the series of age and length of stay, a linear

regression model was adjusted for explanation. The time unit was defined

quarterly and was used to estimate the linear trend of the series and

seasonality. We worked with a confidence interval of 95%. To perform

statistical analysis, we used the SPSS v.18 program (SPSS Inc., Chicago, IL,

USA) y STATA SE v.11 (StataCorp, College Station, TX, USA).

RESULTS

The spinal cord injury unit admitted 509 patients during the study
period. As access to clinical records for data collection was not
possible in four cases, therefore, these patients were excluded. Patients
who suffered from cauda equina, spinal contusion and functional T
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disorders were also excluded. A total of 427 patients met the inclusion
criteria, with a mean age of 45.9 years (standard deviation (s.d.) 18.3).
Table 1 shows the average stay and the average age of patients

distributed on the basis of the sources and years of injury. Patients
who suffered a traffic accident were younger (Po0.001) than the
patients in other groups. Patients diagnosed with tumour were older
(Po0.001). Grade A and B patients were younger than those with C
and D grades (Po0.001). No influences by gender were found.
Table 2 shows the SCI incidence during the study period. Between

2001 and 2010, the SCI incidence due to traffic accidents had
decreased by 59.4% (P¼ 0.07); a test of trend was performed.
Figure 1 shows the survival curve under traumatic or non-

traumatic patients. Patients with traumatic injury were hospitalized
for longer. Both curves are different (log-rank 0.001).
In the time series analysis, we observe that the average stay decreases

by 1.5 days quarterly (Po0.05) (see Figure 2). Patients admitted
during the 1st and 3rd quarter were hospitalized for an average of 20
days longer than patients admitted during the 2nd and 4th quarter.
The length of stay for patients with complete injury (grades A and B)
was greater than that for the patients with incomplete injury (grades C
and D). The mean patient age increases by 0.20 years quarterly
(Po0.05). With respect to the number of cases, there was no long-
term trend (P¼ 0.216). With respect to gender distribution, we did
not find any trend in the proportion of women (Table 3).

DISCUSSION

Spinal cord injuries have a major impact on the patient’s quality of
life. Multidisciplinary teams strive to restore the patient’s maximum
possible functional level and independence.1

The data published until 2005 clearly reflect the model of patients
with an SCI.13,17 The epidemiological trend seems to have stabilized in
recent decades.5 The most consolidated profile appeared to correspond
to that of a man aged between 35 and 45 years, with an SCI caused by
a traffic accident and involving complete spinal cord lesions.5,13,18

According to the latest evidence available, SCIs due to traffic
accidents account for the 43% of the registered cases.13 Those most
commonly affected are men between 35 and 45 years who ride motorT
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vehicles. This serves to directly define the predominant
epidemiological characteristics in the last decades. In our study, the
percentage of SCI cases attributable to traffic accidents between 2001
and 2005 was found to be 41%, which is consistent with the data
from the rest of the country.
One of the reasons, we believe, why traffic accidents provoke such a

high incidence of SCIs is speed, as speeding is known to be a key
element in accidents with severe consequences.19 In order to palliate
this situation, the automobile industry has developed different safety
measures such as the seatbelts, which reduce mortality risk and
serious injury in case of collision.20 Some security measures are
complementary, such as the use of airbags along with seatbelts; it is
known that the use of airbags without concomitant use of the seatbelt
has been related to cervical injuries.21 Seatbelt use has also been
related to an increased incidence of cervical lesions.22

Circumstances such as these have led to a great decrease in traffic
events,23 resulting in fewer patients with SCIs due to traffic accidents
and a variation in the epidemiological data collected to date.
We found a progressive decline in the incidence of SCI caused by

traffic accidents. We know of no other studies available offering such
updated information for comparative purposes.
One finding that surprised us is that we have not found changes

with respect to the sex ratio. The male/female ratio of 2:1 is stable
(3.9/113�2.6/118 according to the literature).
In our study, we recorded a significant reduction in the mean

length of stay; there has been a reduction of 6 days per year. We
attribute this decrease to the aforementioned descend in traffic
accidents and the lesser severity of the patients’ condition. Changes
in the length of stay may be attributable to an improvement in the
support network of regional hospitals. We allow patients to perform
the last phase of rehabilitation treatments in such hospitals and
therefore achieve an early discharge.
We consider that the reduction in the mean length of stay can be

attributable to a lower patient acuity associated with the ever-
increasing safety measures. Technical advances have improved auto-
mobile safety with better braking systems and safer steering wheels

and interiors. This situation, along with improvements in road
conditions and a stricter legislation, appears to be the reason behind
the important decrease in traumatic SCIs due to traffic accidents. In
the same way, we attribute the decrease in grade A injuries to an
improved facility for patient transfer to hospitals, better fracture-zone
immobilization and an improved patient oxygenation facility to avoid
spinal cord damage.
Another observation worth noting is the mean patient age,

initially established as 35 to 45 years.18 The literature also refers to
a second incidence peak at around 65 years, attributable to falls
and degenerative disease. In the analysis, we can see that there is an
increase in the average age by 1 year per year. The tendency is
characterized by an increase in mean patient age, probably as a result
of fewer admissions of young individuals due to traffic accidents and
an increased life expectancy of the number of elderly patients with
vascular, tumour or degenerative disease.
Considering the results in the study, it can be concluded that the

paradigm of the patient with spinal cord injury has not radically
changed and continues to correspond to a young male patient
with complete SCI, mainly caused by a traffic accident. A tendency
towards fewer traffic accidents has been observed, which in the
long term will lead to a change in the type of patient we are used
to treat.
On the basis of these findings, new future perspectives arise. For

example, our data could be compared with those of other national or
international centres in order to establish whether there is a genuine
tendency towards a change in the paradigm of patients with an SCI.
Prospective studies could also be designed to explore in more detail
traffic accidents, focused in identifying risk factors and adopting
strategies to deal with them.
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Figure 2 Evolution of the length of stay compared with the model

predicted.

Table 3 Differences between sexes distributed by year and cause of

injury. n (%)

Sex Year Origin Total

Traffic No-Traffic Tumour No-Tumour

Women (cases) 2001 4 (25.0) 1 (6.3) 5 (31.3) 6 (37.5) 16

2002 2 (14.3) 2 (14.3) 3 (21.4 ) 7 (50.0) 14

2003 6 (30.0) 1 (5.0) 4 (20.0) 9 (45.0) 20

2004 1 (8.3) 2 (16.7) 4 (33.3) 5 (41.7) 12

2005 1 (11.1) 1 (11.1) 2 (22.2) 5 (55.6) 9

2006 2 (13.3) 1 (6.7) 2 (13.3) 10 (66.7) 15

2007 1 (5.6) 6 (33.3) 2 (11.1) 9 (50.0) 18

2008 4(22.2) 4 (22.2) 5 (27.8) 5 (27.8) 18

2009 1 (12.5) 0 (0.0) 4 (50.0) 3 (37.5) 8

2010 0 (0.0) 6 (50.0) 1 (8.3) 5 (41.7) 12

Total 22 (15.5) 24 (16.9) 32 (22.5) 64 (45.1) 142

Men (cases) 2001 21 (67.7) 5 (16.1) 1 (3.2) 4 (12.9) 31

2002 12 (41.4) 13 (44.8) 1 (3.4) 3 (10.3) 29

2003 17 (63.0) 6 (22.2) 1 (3.7) 3 (11.1) 27

2004 11 (44.0) 5 (20.0) 5 (20.0) 4 (16.0) 25

2005 19 (42.2) 17 (27.8) 1 (2.2) 8 (17.8) 45

2006 10 (47.6) 4 (19.0) 1 (4.8) 6 (28.6) 21

2007 18 (56.3) 6 (18.8) 1 (3.1) 7 (21.9) 32

2008 5 (25.0) 10 (50.0) 0 (0.0) 5 (25.0) 20

2009 9 (29.0) 9 (29.0) 2 (6.5) 11 (35.5) 31

2010 9 (37.5) 9 (37.5) 3 (12.5) 3 (12.5) 24

Total 131 (46.0) 84 (29.4) 16 (5.6) 54 (18.9) 285
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The main limitation of our study is its retrospective design,
depending upon clinical histories compiled by other colleagues. For
a more detailed study of traffic accidents, we could have divided
patients into different subgroups, such as pedestrian, driver, passenger
and motorcycle rider, and tried to identify the highest risk category.

CONCLUSIONS

Although there has been a decline in the number of SCI patients of
traumatic origin and an increase in the average age of SCI patients, we
cannot confirm that there has been a paradigm shift in patients with
an SCI.
The average SCI patient in our region remains to be a 44-year-old

patient, with an average length of stay of 66 days and a male/female
ratio of 2:1 and an SCI lesion of traumatic origin.
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