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Clinical and demographic profile of traumatic spinal cord
injury: a mexican hospital-based study

MV Rodríguez-Meza1, M Paredes-Cruz2, I Grijalva2 and D Rojano-Mejía1

Study design: Review of clinical data.
Objectives: The objective of this study was to describe the clinical and demographical profile of patients with traumatic spinal cord
injury (TSCI) admitted to a single center.
Setting: Unidad de Medicina Física y Rehabilitación Centro, México.
Participants Patients with TSCI attending rehabilitation for the first time.
Intervention Not applicable.
Main measurements Age, gender, educational level, occupational activity, causes of injury, level of injury, neurological level, injury
severity and category were recorded.
Results Four hundred and sixty-four clinical files of patients with TSCI were collected. The mean age was 37.9±15.9 years; 78.2%
(363/464) were male, basic educational level predominated in 63.6% (296/464) and 73.1% (339/464) were employed. A fall was the
main mechanism of the injury in 41.6% (193/464), replacing automobile accidents from the first place. The mean age of persons who
suffered falls was 44±16 years. Injuries sustained by younger persons were due to violence (28.4±10.1 years) and the cause of injury
associated with male gender was violence. Thoracic level was most often affected (in 56.7%, 263/464) and neurological level C4 in
13.4% (62/464). In regard to the extent of the injury, lesions classified as American Spinal Injury Association A predominated (56.2%,
261/464) as with complete paraplegia in 43.3% (201/464).
Conclusions The mean age of our patients was 37 years. Men are affected in a higher proportion. Our population has o9 years of
study. Physical labor was the usual pre-injury activity. The main mechanism of injury was falls. Thoracic spine was the most affected.
Spinal Cord (2016) 54, 266–269; doi:10.1038/sc.2015.164; published online 20 October 2015

INTRODUCTION

Traumatic spinal cord injury (TSCI) is one of the most devastating
lesions that results in a profound disability. TSCI alters the previous
lifestyle of the person who experiences the injury, causing a high
biosocial and economic impact both in the short- and long-term in
young persons during the productive age.1

Studies in other countries have been performed to identify the main
epidemiological characteristics of patients with TSCI, with special
interest in age, gender, cause of injury, extent of injury, neurological
level, injury severity and category, which vary according to the social
and demographic determinants in each country and to the method
used to obtain information. Despite these differences, owing to the
increase in the proportion of older adults2 and the greater participa-
tion of females in activities previously considered as male dominated,
changes have arisen worldwide in the demographic characteristics of
the patient with SCI.3,4

In a systematic review that analyzed the epidemiological character-
istics of patients with TSCI in developed countries, it was found that
male gender predominated. The average age at presentation was 32.4
years. The main cause of TSCI was automobile accidents followed by

falls. Complete injuries and paraplegia predominated.4 However, other
countries have reported changes such as a reduction in the male/
female proportion5–8 and an increase in the age at presentation,8 as
well as in the cause of injury (predominantly falls), and the
categorization of the lesion (predominantly tetraplegia).1,5,9,10

In Mexico, there is currently no information about the epidemio-
logical characteristics of patients with TSCI, although determining
these characteristics would allow the identification of vulnerable
groups and establishment of measures and preventive initiatives to
reduce the presentation of new cases.5 Therefore, the objective of the
present study was to describe the clinical and demographical profile of
patients with TSCI from 2006 to 2013, admitted to a single center.

MATERIALS AND METHODS
A review of clinical data was performed. Medical records were obtained from
patients with a diagnosis of TSCI at the Unidad de Medicina Física y
Rehabilitación Centro during the period from August 2006 to July 2013.
Unidad de Medicina Física y Rehabilitación Centro is a national referral
rehabilitation center of the Instituto Mexicano del Seguro Social that offers
comprehensive treatment to patients with TSCI in both acute and secundary
stages; the multidisciplinary team comprises medical specialists in
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rehabilitation, urology, cardiology, internal medicine, rehabilitation nurses,
physical therapists, occupational therapists, dieticians and social workers. Data
such as age, gender, educational level, occupational activity, cause of injury,
level of lesion, neurological level, injury severity and category were recorded.

Educational level
Educational level was classified in three groups according to the number of
years of study: 0–9, 10–12 and 412 years of education.

Work activity
Work activity was described as follows: actively working were those persons
who, at the time of injury, were performing some type of compensated work
and who, in turn, were divided into the following: moderate work activity
described as activities that require moderate to intense physical effort (laborers,
farmers and stevedores) and those who perform light physical labor (admin-
istrative work). No work activity applied to pensioned, retired and unemployed
persons, housewives and students.

Cause of injury
Causes of injury were classified as follows: automobile accidents including
accidents that occurred while the subjects were traveling in a vehicle or were
injured as pedestrians; falls, including falls from one’s own height, buildings
and trees; violence, including gunshot wounds, knife wounds and aggressions
by others; sports, including activities such as swimming, diving and football;
and others, including injuries caused by burns, forced traction of the spine and
crushing lesions.

Level of the lesion
Cervical, thoracic, lumbar and sacral levels were considered.

Neurological level and severity of the lesion
These were defined using the international standards of the American Spinal
Injury Association.11

Neurological level. The most caudal segment of the spinal cord with normal
sensorial and motor function on both sides of the body

Severity of the lesion. Degree or extent of neurological lesion categorized as
complete or incomplete.

Categorization of the lesion
Tetraplegia and paraplegia were considered:

� Tetraplegia: alteration or loss of motor and/or sensory function in the
cervical segments of the spinal cord caused by damage to the neural elements
within the spinal canal.

� Paraplegia—alteration or loss of motor and/or sensory function in the
thoracic, lumbar or sacral segments of the spinal cord due to damage by
neural elements within the spinal canal.

Statistical analysis
Descriptive statistics for qualitative variables and absolute and relative
frequencies were obtained. For variables of age, mean and s.d. were used.
For inferential statistics, to compare differences between gender by cause of
injury, we used χ2-test. To compare differences between mean age by cause of
injury, one-way analysis of variance was used; Po0.05 was considered
statistically significant.

RESULTS

Data from 464 clinical files of patients with TSCI were collected. The
following information was recorded. Mean age was 37.9 years; 78.2%
of the cases were male. More than half of our patients have o9 years
of study and nearly 90% have o12 years of study. Employed persons
represented 73.1% and more than a third of these people had a job

that required heavy physical activity. Falls were the main cause of
injuries in 41.6% of cases followed by automobile accident (Table 1).
In regard to the cause of injury associated with age, falls presented

in persons with a mean age of 44 years in contrast to the category of
violent acts and sports, which presented in younger persons, 28.4 and
30.4 years, respectively, with the difference being statistically significant
(P= 0.01; Table 2).
The cause of injury associated with gender showed a predominance

of falls in both groups followed by automobile accidents; however,
violent acts were significantly less common in females (Table 3).

Table 1 General characteristics of the study population (N=464)

Variable Total

Mean± s.d., n (%)

Age, years 37.9±15.9

Gender, male 363 (78.2)

Male/female proportion 3.5/1

Educactional level
0–9 years 296 (63.6)

10–12 Years 121 (26.1)

412 Years 47 (10.1)

Occupation
Employed 339 (73.1)

Light physical activity 203 (59.8)

Moderate/heavy physical activity 136 (40.1)

Unemployed 125 (26.9)

Cause of injury
Falls 193 (41.6)

Automobile accident 168 (36.2)

Violence 61 (13.1)

Sports related 13 (2.8)

Others 29 (6.2)

Table 2 Cause of injury associated with age

Cause of injury Mean± s.d.

Automobile accidents 33.8±14.6

Falls 44±16

Violence 28.4±10.1

Sports 30.4±12.2

Others 43.7±15.9

Table 3 Cause of injury associated with gender

Cause of injury Male Female Total

n (%) (n=363) (n=101) (n=464)

Automobile accident 124 (34.2%) 44 (43.6%) 168 (36.2%)

Falls 146 (40.2%) 47 (46.5%) 193 (41.6%)

Violence 57 (15.7%) 4 (4.0%)a 61 (13.1%)

Sports 13 (3.6%) 0 13 (2.8%)

Others 23 (6.3%) 6 (5.9%) 29 (6.2%)

aStatistically significant, value of Po0.05.
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The most frequent lesions were thoracic in 56.7% followed by
cervical lesions in 35.6% (Table 4). The most affected neurological
level was C4 followed by C5 and T12. There was a predominance of
complete lesions, American Spinal Injury Association A, followed by
American Spinal Injury Association C. The main affectation was
complete paraplegia 43.3%, followed by incomplete tetraplegia, 22.2%
(Table 4).

DISCUSSION

The present study explores the demographic characteristics, cause of
injury and clinical conditions of patients with TSCI, who received
physical therapy and rehabilitation for the first time in a specialized
hospital unit after being injured in an accident. Patients were
transferred from other hospitals in Mexico City and neighboring
states after having resolved the primary health problems immediately
after the accident, which included spine surgery and intensive therapy.
Although there are some Mexican studies, the present study, by
including almost 500 patients with 47 years of SCI patient data,
allows a clearer characterization of SCI patients in our population
over time.
The mean age of patients in the present study was similar to that

reported in the literature, 37.9 years;5,6,10,12–14 however, this differs
from data for Mexico previously published in 2008,15 where the mean
age was estimated at 33.6 years (P= 0.009), reflecting a trend in the
increasing age of presentation in patients with TSCI as demonstrated
in other studies worldwide.5,9,12,16,17 This may be due to the increase
in the proportion of persons 460 years of age.
Male/female ratio was 3:5, which is similar to that previously

reported in Mexico and in other countries;1,5,13,18,19 however, this
differs with the global tendency favoring a reduction in the male/
female proportion.6,20,21

In México, 63% of the population have low education level (less
than 9 years) and the employment rate for this population is 64%,
whereas the employment rate for those with a higher education
(over 12 years) is nearly 80%.22 This coincides with our sample of
patients with SCI.

This is important, as education has been regarded as a key
determinant of the return to work in patients with SCI,14,17 a study
found that patients with SCI schooling for 8 to 13 years have an odds
ratio of 3.27 in comparison with those who have o8 years, and with
an average of 13 years the odds ratio reaches 13.26.17

A lower education is associated with jobs that demand an excess of
physical activity, and when it comes to SCI patients their physical
capacity is limited and becomes evident with aging when compared
with the rest of the population.23

Employed persons predominated (73%) as previously reported for
Mexico18 and more than a third of these people had a job that
required heavy physical activity. This implies a significant effort to
reincorporate into the workforce the greatest number of subjects
possible, in order to achieve an integral rehabilitation, improving
quality of life (QOL) and reducing costs and impact of disability.
The job reincorporation in patients with SCI is the main goal of

rehabilitation programs, because this is equivalent to social reintegra-
tion, which has a psychological, social and economic impact on
QOL.23

Unfortunately, one of the major limitations of our patients to return
to work is the low education rate coupled with health system, which,
similar to other countries, offer economic compensation20 more than
a job training, or the creation of strategies to keep the job, which
promotes disinterest to return to work and improve the QOL.18

Currently, there are few studies that evaluate the QOL and
functionality in developing countries; however, it has been shown
that economic status and education level are factors that strongly
correlate with a higher QOL, social participation, mental health
improvement, lower risk of developing pain and fewer
comorbidities.17

Therefore, it is important to develop multidisciplinary strategies to
promote and encourage the training of patients with SCI to favor their
job reincorporation, as well as to promote continuous learning in
order to increase QOL in our population with SCI.
Currently, a few studies are analyzing the QOL and functionality in

developing countries;24 however, it has been shown that the economic
status and the level of education are important factors associated with
increased QOL, social participation, better mental health, less pain and
fewer comorbidities.17,20,25 This is due to the economic difficulties
worsen the perception of the health of individuals by limiting access to
services, generating psychological stress.
Therefore, it is important to develop multidisciplinary strategies to

promote and encourage the training of patients with SCI to return to
work and promote continuous learning to increase the QOL of
patients with spinal cord injuries in our population.
In regard to the cause of injury, automobile accidents predominated

in other studies;1,5,9,20 nevertheless, in recent years, falls have
been the primary cause of TSCI in the Mexican population.
This change is also reflected in other studies5,13,19 and may be
explained by the increase in the proportion of persons 460 years of
age, who present SCI associated with falls.5,9,12,16 In regard to the
cause of injury associated by gender, violence and sports predominate
among males; in females, automobile accidents are the
predominate cause.
In regard to cause of injury associated with age, the results are

similar to those reported in other studies,1,5,7 finding younger
populations more susceptible for presenting secondary TSCI due to
automobile accidents, violence and sports, which differs significantly
from the mean age of presentation in falls as a cause of TSCI.
In the study sample, thoracic lesions predominated. This coincides

with that previously reported in Mexico18 and in other countries,5,19

Table 4 Level, extent and categorization of the injury

Variable Total

(n=464)

Segment affected
Cervical, n (%) 165 (35.6%)

Thoracic, n (%) 263 (56.7%)

Lumbar, n (%) 30 (6.5%)

Sacral, n (%) 6 (1.3%)

ASIA
A, n (%) 261 (56.2%)

B, n (%) 61 (13.1%)

C, n (%) 104 (22.4%)

D, n (%) 38 (8.2%)

Categorization of the lesión
Complete paraplegia, n (%) 201 (43.3%)

Incomplete paraplegia, n (%) 100 (21.6%)

Complete tetraplegia, n (%) 60 (12.9%)

Incomplete tetraplegia, n (%) 103 (22.2%)

Abbreviation: ASIA, American Spinal Injury Association.
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unlike that reported in other regions, especially in developed countries
where there has been an increase in the presentation of affected
cervical segments conditioning incomplete tetraplegia.1,6,7,9 The above
is probably due to rapid, efficient access to medical services during
critical periods, which increases the probability of survival for patients
with cervical lesions.
The most frequent affliction was complete lesion, which agrees with

previous publications.7,13 However, by combining the segments
affected with the American Spinal Injury Association classification,
we found that complete and incomplete paraplegia coincide with
reports in developing countries.1,6,7,9,17 This may be explained by the
quality of the care of polytraumatized patients in other countries,
which allows survival of patients with the most severe TSCI.

Study limitations
The limitations of the study are those characteristic of a descriptive
study. In addition, data were included only for patients who survived
and who were then referred for rehabilitative therapy. Although the
unit is a national referral center, patients do not always attend
rehabilitation due to economic reasons. In addition, data from patients
who died at the time of the accident were not considered. This may
underestimate the number of patients with injuries due to automobile
accidents and overestimate the number of patients injured as a result
of falls. These patients are medically more stable than patients with
multiple contusions secondary to automobile accidents.

CONCLUSIONS

The mean age of our patients was 37 years. Men are affected in a
higher proportion. Our population has a basic level of education.
Occupational involvement was the main cause of injury. The main
mechanism of injury was falls. The most affected segment was the
thoracic spine and the most frequent neurological level was C4.
Complete paraplegia predominated.
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