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Abstract
Study design Descriptive and ambispective study.
Objectives To describe the demographics, clinical characteristics, and etiologies of traumatic spinal cord injury (TSCI) in a
metropolitan region of Argentina.
Setting Five inpatient rehabilitation centers in Buenos Aires, Argentina.
Methods We included all patients with acute TSCI who required hospital treatment at five rehabilitation facilities between
2015 and 2019. We collected data using portions of the International Spinal Cord Injury (SCI) Core Data Set.
Results We registered 186 individuals as having TSCI. The males were 77% of the total sample. The mean age was 36 (SD
± 15.7) years. The distribution between paraplegia and tetraplegia was 50.3% and 49.7%, respectively. TSCI was complete
in 57.3%. Including patients with motor complete SCI, the percentage reached 71.9% of the sample. Vehicular collisions
were the leading cause of TSCI (47.3%), followed by falls (21.5%) and assaults (16.1%).
Conclusions We collected data about demographics, clinical characteristics, and aetiologies of TSCI for the first time in
Argentina. The predominant demographic profile of the individuals with TSCI was of young males with complete SCI. We
found the most important cause of TSCI was vehicular collisions. Implementation of road safety strategies in this target
population might decrease the incidence of TSCI.

Introduction

In Argentina, information related to the causes and demo-
graphics of traumatic spinal cord injury (TSCI) is very
limited.

TSCI unfortunately is one of the events that most impact
a person’s life and his or her family. Also, there is a sig-
nificant increase in healthcare costs generated by the injury
both acutely and over the time living with the disability
[1–3].

The incidence, rate, and causes of TSCI differ among
countries and depend on the period of interest. Globally the
TSCI estimated incidence ranges from 10.4 to 83 cases per
million per year (Netherlands and Alaska, respectively),
with the most frequent incidence being around 15–30 events
per million per each year [4, 5].

Historically, the main cause of TSCI all around the world
is vehicular collision [5–7]. Currently, in several developed
countries, the resulting proportion of TSCI due to this cause
presents a decreasing number of cases, becoming the second
main cause after falls for which incidence steadily increases
with the rising age of the general population [5, 8–12]. This
change is not observed in developing countries, where
TSCIs are mostly caused by vehicular collisions [5].
Therefore, we should elucidate carefully the results
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extracted on the etiology and severity of SCI in developing
countries because there might exist discrepancies in the
collect data period, the variation of the information com-
pilation, and the presentation of reports [3, 12]. Due to this,
in developing countries that do not report statistics an
accurate estimation of patterns about the epidemiology of
SCI is not feasible [5, 12].

Like most developing countries, in Argentina to date
there are no reliable reports about demographic, clinical,
and etiologic characteristics of TSCI [5, 13]. This infor-
mation is necessary to generate prevention programs for the
population with higher risk [12, 14–16].

The general purpose of this study is to describe the
demographic, clinical, and etiologic characteristics of TSCI
in a metropolitan region of Argentina.

Methods

Argentina is a South American country with 44 million
people. Buenos Aires is the main urban concentration dis-
trict with 2,890,000 inhabitants.

Design and setting

A descriptive and ambispective study was developed in
patients with TSCI admitted at five of the eight referral
rehabilitation centers for SCI in Buenos Aires, between
January 1, 2015 and December 31, 2019. Participants were
the main public rehabilitation center of Buenos Aires
(Instituto de Rehabilitación Psicofisica), and four social
security and private facilities (Santa Catalina Neuroreh-
abilitacion, Remeo Center, Alpi, and FLENI).

All consecutive patients aged 16 years or older with
TSCI admitted for their first rehabilitation in the centers
participating in the research were included in the study. A
TSCI case was defined, for this study and similar to Ferro
et al. [9], as a hospital admission caused by an acquired
traumatic lesion of the spinal cord or cauda equina resulting
in a complete or partial, transitory or permanent sensory
deficit, motor deficit, bladder or bowel function below the
level of the injury [9].

Variables

A representative of each rehabilitation center was respon-
sible for inputting information on all new TSCI cases
received within the study period into a web-based database,
created specifically for the investigation. We collected data
as follows: gender, age, etiology, completeness, and level of
SCI at admission, admission date, and discharge date. We
extracted data regarding the International Spinal Cord
Injury Core Data Set (ISCICDS) (version 2.0) [17, 18].

Data analysis

We categorized TSCI’s causes into transportation, sports
and leisure, assault, fall, and other traumatic causes. The
completeness and level of SCI were categorized according
to the ISCICDS into five groups: C1–4 American Spinal
Injury Association impairment scale (AIS) A, B, and C;
C5–8 AIS A, B, and C; T1–S3 AIS A, B, and C; and AIS D
at any injury level. To acquire an adequate sample size for
each age grouping to allow satisfactory data analysis, these
clinical variables were also grouped by the following
categories by age: 16–29, 30–59, and 60+ years old [18].

Statistical analyses

The continuous variables with normal distribution were
disclosed as mean with standard deviation (SD) and those
variables with the abnormal distribution were disclosed as
median with interquartile range (IQR). We presented cate-
gorical variables as frequencies and percentages. The
Shapiro–Wilk/Kolmogorov–Smirnov normality test was
used in relation to the sample size. The comparison between
groups of qualitative variables was carried out with the χ2.
We considered a value of p < 0.05 as significant and we
used the statistical package IBM SPSS Statistic, version 23.

Results

A total of 186 individuals were enrolled with a TSCI or
cauda equina injury for their first rehabilitation hospitali-
zation in the five specialized spinal cord injuries (SCIs)
centers during the period of 2015–2019.

TSCI incidence for males was superior to females, to be
specific 143 (77%) were males and 43 (23%) were females.
The average age of the patients was 36 years (SD= 15.7)
with a median of 32 years (IQR, 25–47).

Inpatient data admission on the neurological lesion
level and AIS classification were obtained in 99% of cases
(Table 1). The distribution between paraplegia and tetra-
plegia was 50.3% and 49.7%, respectively. The highest
frequency of cases in the age groups occurred in the group

Table 1 Association between lesion level and severity in TSCI cases.

AIS at admission C1–C4 C5–C8 T1–S3 Total

n: 46 n: 34 n: 89 n: 185

A 22 16 68 106 (57.3%)

B 11 9 7 27 (14.6%)

C 13 9 14 36 (19.5%)

D 7 5 4 16 (8.6%)

AIS American Spinal Injury Association impairment scale, TSCI
traumatic spinal cord injury.
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of those aged 30–59 years (46.5% of cases) (Table 2).
Concerning the gravity of the injury, the majority of the
individuals (n: 106; 57.3%) were classified at admission as
AIS A (sensorimotor complete injuries). The number of
individuals with motor complete SCI (AIS A and B)
reached 71.9% of cases. The prevalence of motor complete
SCI was 76.1% (n: 127/167) in individuals < 60 years old
and 33.3% (n: 6/18) in individuals ≥ 60 years old
(p= 0.005) (Table 2). Motor complete injuries were more
frequent within the thoracic SCI group versus the cervical
SCI group (84.3% versus 72.5%) although the difference
was not statistically significant (Table 1).

The etiologies of TSCI were recorded for all patients and
showed transportation accidents as the first cause (47.3%)
followed by falls (21.5%) and assault (16.1%). In particular,
within the cause of transportation accidents, 94.3% of
people were under the age of 60 years old (n: 83/88). Falls
were the most frequent cause (63.1%) among the population
over 60 years of age, both at level and height (n: 12/19)
(Table 3).

The median length of stay of the 186 patients in the
rehabilitation centers was 164 days (IQR, 89–263). The
longest hospitalization interval between neurological groups
studied was for group C1–C4, AIS B (median 281 days;
IQR, 194–324) (Table 4).

Discussion

Our investigation is the first multicenter epidemiological
study of individuals with TSCI developed in Argentina
based on the guidelines of the ISCICDS.

Argentina’s health system is pluralistic and it is frag-
mented into three wide sectors: (1) the public sector which
covers people without insurance and represents ~36% of the
population; (2) the social security sector (including Pro-
grama de Asistencia Médica Integral, similar to the Medi-
care Program in the USA) which encompasses to 60% of
the population, and (3) the private sector representing the
remaining 4% of the population. This present study col-
lected data on people with SCI from all three sectors of the
Argentina health system. Therefore, it can be considered
that the participants are representative of the community of
the study region because it combines characteristics of
socioeconomic status and heterogeneous ethnic groups [19].

Argentina is included among the 80% of countries that
are considered developing. As of 2013 when the last
international review of this topic was published, only 28
countries on that list have presented information regarding
the epidemiology of SCI; furthermore, in South America,
only Chile and Brazil have researched this topic [12]. The
results found by Correa et al. [20] in Chile report the
characteristics of persons with TSCI associated with injuries
produced in the work environment only. Hence, the char-
acteristics of our sample enabled us only to compare this
region with Brazilian data. Brazil is Argentina’s biggest
neighbor, with five times the population of our country.

The main findings of our research agree with the studies
carried out in developing countries and differ from devel-
oped countries, strengthening the hypothesis that the studies
executed in high-income countries do not apply to devel-
oping countries [12].

Table 2 Association between lesion level, severity, and age group in
TSCI cases.

Age group

16–29 30–59 ≥60 Total

Number of
cases (%)

81 (43.8%) 86 (46.5%) 18 (9.7%) 185 (100%)

Level of injurya

C1–C4 19 (10.3%) 26 (14.1%) 8 (4.3%) 53 (28.6%)

C5–C8 23 (12.4%) 11 (5.9%) 5 (2.7%) 39 (21.1%)

T1–S3 39 (21.1%) 49 (26.5%) 5 (2.7%) 93 (50.3%)

AIS at admission

A 53 (28.5%) 50 (26.9%) 3 (1.6%) 106 (57.3%)

B 11 (5.9%) 13 (7.0%) 3 (1.6%) 27 (14.6%)

C 11 (5.9%) 18 (9.7%) 7 (3.8%) 36 (19.5%)

D 6 (3.2%) 5 (2.7%) 5 (2.7%) 16 (8.6%)

AIS American Spinal Injury Association impairment scale, TSCI
traumatic spinal cord injury.
aIncludes AIS D.

Table 3 Specific causes of TSCI by age group.

Age (years)

Etiology Total 16–29 30–59 ≥60

n % n % n % n %

Transport 88 (47.3) 36 (19.3) 47 (25.3) 5 (2.7)

Car 63 (33.9) 25 (13.4) 34 (18.3) 4 (2.2)

Motorcycle 19 (10.2) 11 (5.9) 8 (4.3) 0 (0.0)

Pedestrian/Bicycle 6 (3.2) 0 (0.0) 5 (2.7) 1 (0.5)

Fall 40 (21.5) 12 (6.5) 16 (8.6) 12 (6.4)

From ground level 8 (4.3) 0 (0.0) 2 (1.1) 6 (3.2)

From height 32 (17.2) 12 (6.5) 14 (7.5) 6 (3.2)

Sports and Leisure 25 (13.5) 16 (8.8) 8 (4.2) 1 (0.5)

Sport accident 12 (6.5) 5 (2.7) 6 (3.1) 1 (0.5)

Diving 13 (7.0) 11 (5.9) 2 (1.1) 0 (0.0)

Assault 30 (16.1) 16 (8.6) 14 (7.5) 0 (0.0)

Other traumatic cause 3 (1.5) 1 (0.5) 1 (0.5) 1 (0.5)

Total 186 (100) 81 (43.5) 86 (46.2) 19 (10.2)

TSCI traumatic spinal cord injury.
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The average age of patients in our study was 36 years.
These results are in accordance with prior epidemiological
reports from other similar developing countries, for exam-
ple, Brazil [21], Nigeria [22], Mexico [23], and Iran [22].
This finding may be explained by the large number of traffic
accidents observed in our study as the cause of TSCI among
young people [24].

Regarding the severity of the lesion, the majority of
patients were assessed as having a complete injury (AIS A).
In contrast, many studies accomplished in Western Europe
and the USA over the last decades have shown an
increasing trend in the number of persons with sensorimotor
incomplete injuries [25, 26]. In our sample, the complete
injury was predominant. Even more worrisome in this
region of Argentina, SCIs with motor complete SCI
occurred in 71.9% of the registered cases. A more recent
study by Barbetta et al. [21] in Brazil found similar results
regarding the severity of the lesion, with the prevalence of
patients assessed as motor complete SCI at 74.3%.

Another factor to discuss is the causes that produce the
SCI. Vehicular collisions (mainly car accidents) were the
main cause in the region studied, followed by falls and
assaults. da Paz AC et al. on a sample covering 36 public
hospitals from seven main Brazilian cities found the prevalent
cause of SCI was transit accidents, involving 42%, compar-
able to our results (47.3%) [27]. We believe that Argentina,
similar to Brazil, has a railroad-devastated network and thus
the roads are the primary means of urban transport—both for
passengers and for freight purposes—potentially explaining
the higher vehicular accident frequency.

This is in contrast to the most recent literature from
developed countries, where an increased incidence is
reported for falls that overcome traffic accidents [8–
11, 15, 23]. This discrepancy might be due to traffic reg-
ulations and road safety non-compliance. For example,
2013 data on the utilization of seat belts in Switzerland was
reported as ~92% for front-seat and 72% for back-seat
passengers [11], while in Argentina in a study of 95,782
cars analyzed, only 55% of drivers and 19% of the back-
seat passengers wore seat belts (ANSV 2018) [28].

Falls were the principal cause of SCI among the population
over 60 years of age, both at level and height (63.1%). We
believe that in an aging society, the quantity of fall-induced
TSCI would gradually increase due to impairment of balance

in this age group. This is similar to the findings from Western
European studies as well as in the USA [13].

The length of inpatient rehabilitation stay (median of
164 days, IQR 89–263) was quite long in comparison with
current data from other countries for the first period of reha-
bilitation [8]. The group with high cervical injuries (C1–C4)
and motor complete SCI presented the greatest difficulty in
returning home. Based on our finding, we believe that the
higher proportion of complete TSCI collected in our sample
generated the need for many patients to have required
equipment (wheelchair, bath chair) and to modify the acces-
sibility to their home for hospital discharge, which constitutes
a delay in the return to their homes.

One limitation is that some participants of the population-
based study do not have a permanent address in Buenos Aires.
This difficulty is attributable to Argentinian health policies,
which do not have designated hospitals for this particular
event. Another limitation was that many patients with minor
motor and sensory dysfunctions (for example those with AIS
D) generally are not being referred to rehabilitation centers and
therefore have been left out of our sample, underestimating the
general incidence of incomplete SCI.

In conclusion, we collected retrospective and prospective
data about demographic, clinical, and etiologic character-
istics of TSCI for the first time in Argentina. Based on the
findings of the period studied (2015–2019), the most
common demographic profile of the individuals with TSCI
was of a young male with a complete SCI. The main cause
of TSCI in our research was vehicular collision, with 94.3%
being persons under 60 years old. Therefore, the imple-
mentation of road safety strategies in this target population
might decrease the incidence of TSCI. The long hospital
stays found in our study indicate that rehabilitation pro-
grams should be improved with the aim of returning
patients to their homes earlier. Even though it is difficult to
implement a national registry system based on this popu-
lation, we suggest designing and implementing this type of
data collection in health centers that admit persons with SCI
to improve future epidemiological studies of this region.

Data availability

The database sets obtained and analyzed during this study
are available from the corresponding author on demand.

Table 4 Duration of inpatient
rehabilitation stay (days).

Level of injury AIS A AIS B AIS C AIS D

C1–C4 273 (145–391) 281 (194–324) 189 (64–284) 55 (36–141)a

C5–C8 169 (88–336) 194 (145–365) 212 (121–338)

T1–S3 136 (76–200) 173 (35–427) 197 (90–232)

AIS American Spinal Injury Association impairment scale.
aAll AIS D, median (IQR).
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