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Incidence of traumatic spinal cord injury in Italy during
2013–2014: a population-based study
S Ferro1,2, L Cecconi3, J Bonavita4, MC Pagliacci5, A Biggeri3 and M Franceschini6,7 for the Italian SCI
Study Group8
Study design: Observational prospective population-based incidence study.
Objectives: The main objective of this study was to assess the incidence of traumatic spinal cord injuries (TSCIs) and incidence rates,
in order to provide estimates by age, gender, characteristics and cause.
Setting: This study was conducted at acute-care spinal cord injury (SCI) hospitals and SCI centers from 11 Italian regions, between 1
October 2013 and 30 September 2014.
Methods: Data of all consecutive patients with acute TSCI who met the inclusion criteria were obtained through case reporting by
clinicians. The data were collected into a web database. Incidence rates and incidence rate ratios were calculated and stratiﬁed by age,
gender, cause, level and completeness.
Results: From 50% of the entire population of Italy, 445 new cases of TSCI were included. The crude incidence rate of TSCI was 14.7
cases per million per year (95% CI: 13.4–16.4); the overall male to female ratio was 4:1 and the mean age was 54. Complete
information was available in 85% of the sample and revealed tetraplegia in 58% and incomplete lesion in 67% of cases. The leading
cause of TSCI was falls (40.9%) followed by road trafﬁc accidents (33.5%). The leading cause was falls for patients over 55 and road
trafﬁc accidents for patients under 55.
Conclusion: The changing trend of TSCI epidemiology concerns the increase in the average age of TSCI people and the increase of
both cervical and incomplete lesions. The etiology shows the primacy of falls over road trafﬁc accidents and suggests the need for a
change in prevention policies.
Spinal Cord advance online publication, 5 September 2017; doi:10.1038/sc.2017.88

INTRODUCTION
Reliable and up-to-date data on the incidence of traumatic spinal cord
injury (TSCI) are critical to monitor the causes of trauma and their
changes over the past years. They are also important to focus on
preventive measures and health-care planning. Only one study
speciﬁcally addressed the incidence of TSCI in Italy. It was retrospective, geographically restricted, not up-to-date and focused
on a limited population.1 In addition, over the past two decades,
prospective studies2,3 have been based only on rehabilitation
settings.
With regard to other countries, in Western Europe, TSCI incidence
was calculated by means of either the hospital discharge forms, the
International Classiﬁcation of Diseases (ICD) codes of classiﬁcation
or the examination of the medical records, thus resulting in a
retrospective data collection over long periods of time. TSCI incidence
rates vary from 10.2 cases per million per year to 23.5 cases per million
per year.6–10 In North America, the estimated TSCI incidence ranges
from 40 to 56 cases per million per year.4,5
The trend in the United States suggests a variation in the bimodal
distribution of the age of patients with TSCI, with an increase in the
population with SCI at a later age (over 60), with a greater likelihood
1

of discharge to a nursing home and subsequent higher costs for the
healthcare system. Furthermore, incomplete lesions are increasing and
etiology is shifting toward a higher percentage of ground level falls as
compared with the levels in road trafﬁc accidents, especially in older
population.4,11
The same is already occurring in Japan, where 75% of persons with
SCI are tetraplegic and predominantly aged people,12 when compared
with the 47% in North America and Australia and the 51% in Western
Europe.13 Calculating the incidence and its changes over years is,
therefore, necessary for a correct allocation of resources both for
prevention and for acute and rehabilitation care.
Italy is included in the list of the most developed countries. For this
reason, we might hypothesize that the trend of TSCI incidence in Italy
might be similar to the one of other nations of this group. With this
observational prospective study, based on a large population, distributed across the whole country, we aim to determine the incidence
of TSCI in Italy and describe its characteristics in terms of etiology,
characteristics of the lesion and demographic characteristics of the
population, with speciﬁc attention to the peculiar features of our
country.
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METHODS

Statistical analysis

A prospective incidence study was developed on the basis of medical case
reporting of patients with TSCI admitted to acute-care (emergency department,
spinal cord injury center, neurosurgery and intensive care unit) and post-acutecare (spinal cord injury rehabilitation) centers from 11 Italian regions (Table 1),
between 1 October 2013 and 30 September 2014.
Age.Na.S. (National Agency for Regional Health Services) created a regional
network for a systematic collection of data.
Participation in the study required that all available regions would fulﬁll the
following conditions:

Standard descriptive statistics were conducted to summarize data with respect
to the demographic and TSCI characteristics. Neurological lesion levels were
dichotomized into tetraplegia (C1–C8) and paraplegia (T1–S5).
Annual incidence rates were calculated using the Italian population living in
the regions participating in the TSCI incidence study. Data on the Italian
resident population on 1 January 2014 were retrieved from ISTAT (National
Institute of Statistics) and were stratiﬁed by age, gender and municipalities. A
two-tailed P-value less than 0.05 was considered signiﬁcant. All analyses were
performed using STATA Version 13.1 for Windows (College Station,
TX, USA).

 Census of all acute-care TSCI centers and interest of physicians involved in

the management of TSCI;
 Training of the medical staff responsible for case reporting about a consistent

clinical evaluation of TSCI, with a speciﬁc course according to the
International Standards of Neurological Classiﬁcation of SCI (ISNCSCI).
 A regional clinical coordinator who would gather the data and send them to
the national collection center. In case of doubt concerning inclusion/
exclusion, an audit involving the regional clinical coordinator and expert
physicians was carried out.
All consecutive patients with acute TSCI admitted to hospitals and resident
in a participating region were included in the study. TSCI patients were either
admitted in SCI units and rehabilitation centers, which are expert in diagnosing
and treating SCI patients, or in emergency department, neurosurgery or ICU,
and seen by physiatrists, who, likewise, are expert in SCI. Data were collected at
the ﬁrst hospital admission after injury. A TSCI case was deﬁned, for the
purpose of this study, as a new hospital admission caused by an acquired
traumatic lesion of the spinal cord or cauda equina, resulting in a complete or
partial, transient or permanent loss of motor, sensory, bladder or bowel
function below the level of the lesion, occurring in the study period.
An etiological classiﬁcation of the lesion was performed according to the
International Spinal Cord Injury Core Data Set.14 The ISNCSCI was adopted to
assess the level and completeness of the lesion.15 A web database was created. It
included a form for the collection of the following data: the presence of a
clinically documented TSCI, gender, age, level and completeness of the injury,
cause and date of the injury, admission date and discharge date.
Each regional coordinator inserted into the database all new TSCI
consecutive cases diagnosed in the observation period, related to residents in
the participating regions and reported by the centers involved.
A formal trial Steering Committee was established in order to ensure a
periodic evaluation of study enrollment and completeness and homogeneity of
the information collected, and to face any critical issues arising during the study
period. The study obtained the endorsement of FAIP (Italian Federation of
Paraplegics and Tetraplegics Associations), which contributed to develop the
study plan.
The study was approved and funded by the Italian Ministry of Health.

RESULTS
Eleven out of the 20 Italian regions participated in the TSCI incidence
study (Emilia-Romagna, Friuli Venezia Giulia, Liguria, Lombardy,
Marche, Piedmont, Puglia, Sicily, Tuscany, Umbria and Veneto).
Some regions contributed only with part of the population, limited
to the territories (provinces) that could comply with the data
collection requirements. Therefore, the population (henceforth ‘study
population’) on which the incidence was calculated was about 30
million (corresponding to ~ 50% of the entire Italian population). In
this population, 445 TSCI cases were registered (Table 1). The crude
incidence rate of TSCI was 14.7 cases per million per year (95% CI:
13.4–16.4). The incidence of TSCI was consistently higher for males
than for females, namely 94 (21%) were females and 351 (79%) were
males. The overall annual incidence rate was 24.0 (95% CI: 21.5–26.6)
for males and 6.0 (95% CI: 4.9–7.4) for females, yielding an overall
incidence rate ratio of 4.0 (95% CI: 3.1–5.0) (Po0.001). The age
group with the highest rate ratio was 45–54, while the age group with
the lowest rate ratio was o15. The highest estimated annual incidence
rate was registered in the 75–84 age group, with 50.2 (95% CI:
37.4–66.0) for males and 15.6 (9.8–23.6) for females (Table 2 and
Figure 1).
The overall average age was 54 years (s.d. = 20.5). The average age
was 56 years (s.d. = 23.0) for females and 53 years (s.d. = 19.8) for
males (P = 0.2508).
Informations on neurological lesion level were available in 375 cases
(85%), of which 217 (58%) suffered from tetraplegia and 158 (42%)
from paraplegia. Informations on AIS classiﬁcation were available on
360 cases (82%) and 67% were incomplete lesions (Table 3).
The description of the cause of the trauma was available for 386
cases (87%) and showed falls as the leading cause (40.9%) followed by
road trafﬁc accidents (33.5%) (Table 4). Notably, falls were the leading
cause among persons over 55 years of age, while road trafﬁc accidents

Table 1 Incidence (cases per million per year) in the 11 Italian regions participating in the TSCI incidence study
Region

Population

Study population

Number of cases

Incidence (cases/million)

Study coverage

Emilia-Romagna

4 446 354

4 446 354

82

18.4 (14.7, 22.9)

100%

Friuli-Venezia Giulia
Liguria

1 229 363
1 591 939

1 229 363
1 369 562

22
22

17.9 (11.2, 27.1)
16.1 (10.1, 24.3)

100%
86%

Lombardy
Marche

9 973 397
1 553 138

8 027 403
1 164 974

90
20

11.2 (9.0, 13.8)
17.2 (10.5, 26.5)

80%
75%

Piedmont
Puglia

4 436 798
4 090 266

4 055 398
1 261 964

51
18

12.6 (9.4, 16.5)
14.3 (8.5, 22.5)

91%
31%

Sicily
Tuscany

5 094 937
3 750 511

2 434 844
1 910 328

30
33

12.3 (8.3, 17.6)
17.3 (11.9, 24.3)

48%
51%

Umbria
Veneto

896 742
4 926 818

665 217
3 615 485

14
63

21.0 (11.5, 35.3)
17.4 (13.4, 22.3)

74%
73%

60 782 668

30 180 892

445

14.7 (13.4, 16.2)

50%

Italy
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were the main cause for people under 55 years of age (Table 5).
A signiﬁcant proportion of falls (36.8%) was not from height, but
occurred at ground level. Missing data about neurological lesion level,
completeness and etiology were uniformly distributed in all regions
and centers.
DISCUSSION
Our study allowed us, for the ﬁrst time in our country, to collect TSCI
incidence data on a large number of people. There are several
important aspects to consider. First of all, we collected data on the
general population in a prospective way, ensuring the highest level of
uniformity among the clinicians responsible for case reporting, thanks
to a speciﬁc training course of medical staff about a consistent clinical
evaluation of TSCI. This allowed us to gather data without confounding factors, unlike other works of literature that used national
information systems on a retrospective basis. Second, for the purposes
of this study, TSCI was deﬁned according to clinical standards,
speciﬁcally, it was recognized and diagnosed with at least one clinical
assessment by professionals. Third, it was the ﬁrst experience in Italy
with a centralized database, which enabled an extremely clean and
homogenous TSCI data collection, thanks to the standardized case
reporting and to the Steering Committee’s monitoring activity.
Furthermore, our study collects data on more than 50% of the
Italian population and can be considered as representative of the entire
Italian population. This is because we uniformly collected data from
Table 2 Age- and gender-speciﬁc TSCI incidence (cases per million
per year)
Age/Gender

F (incident cases)

M (incident cases)

M/F ratio

95% CI

95% CI

95% CI

o15
15–24

1.5 (0.3, 4.3)
6.0 (2.6, 11.7)

2.8 (1.0, 6.1)
25.2 (17.7, 34.9)

1.9 (0.4, 11.7)
4.2 (1.9, 10.6)

25–34
35–44

5.5 (2.5, 10.4)
4.7 (2.4, 8.5)

20.4 (14.1, 28.5)
18.3 (13.3, 24.7)

3.7 (1.8, 8.9)
3.9 (2.0, 8.3)

45–54
55–64

4.2 (2.0, 7.7)
5.2 (2.5, 9.5)

29.3 (22.8, 37.0)
25.3 (18.5, 33.7)

7.0 (3.6, 15.2)
4.9 (2.4, 10.9)

65–74
75–84

9.6 (5.6, 15.3)
15.6 (9.8, 23.6)

36.3 (27.5, 47.1)
50.2 (37.4, 66.0)

3.8 (2.2, 7.0)
3.2 (1.9, 5.6)

484
Total

5.8 (1.6, 14.8)
6.0 (4.9, 7.4)

30.1 (13.8, 57.2)
24.0 (21.5, 26.6)

5.2 (1.5, 23.2)
4.0 (3.1, 5.0)

regions in the North, Center and South of Italy. Moreover, spinal
lesions are usually centralized to trauma centers and specialized
departments, which, as a matter of fact, have been involved in the
study. It is undoubtedly a qualitative leap with respect to previous
national experiences in which data were collected mainly from North
Italy.2,3 This is also a clear sign of the diffusion of more homogenous
standards in the management of TSCIs from emergency to rehabilitation on the national territory in the past two decades.
The estimated incidence of TSCI in Italy was comparable to that of
other Western European countries,8–10 whereas it is lower than that of
other countries, such as Spain.7
The characteristics of our study design enable us to state that
although our data are unlikely to be overestimated, underestimation
might be possible. As a matter of fact, casualties at the scene of the
accident were not included, as emergency services were not involved in
case reporting. We do not know how signiﬁcant these data could be
on the total incidence rate, but, according to a recent work which
included casualties at the scene of the accident site, they may possibly
double the incidence rate.16
The high average age (54 years) is another signiﬁcant aspect. Our
data describe a trend which has been already highlighted in literature,
with an increase in incidence rates among the elderly, more striking
than in other countries.6,9,12 These ﬁgures could be heavily affected by
the increase in the average age of the general Italian population and,
therefore, by the increased risk of falling for this particular group of
people.
Another peculiar aspect of our survey is the signiﬁcant risk
(IRR = 4) of TSCI for males. In particular, the highest ratios are
reported in the 45–54 and 55–64 age groups, whereas, as regards the
very young (o15 years), the ratio between males and females is little
more than 1:1.
In comparison with the international literature, our data are
consistent, if not higher,8,9 with the trend according to which an
increase of tetraplegia and incomplete injuries has been recorded in
the past decades.
With regard to the leading causes of TSCI, we are also in line with
the most recent contributions in literature of the highly developed
countries, which record an increase of falls over road trafﬁc
accidents.10 If compared with the only Italian study, which dates back
two decades ago and was not representative of the entire population,
but only of TSCIs accessing rehabilitation, our study shows a clear
change in the etiology, with falls now outweighing road trafﬁc

Figure 1 Age- and gender-speciﬁc TSCI incidence (cases per million per year).
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accidents (which at that time accounted for more than 50% of
injuries). There is also a difference in the distribution by age groups of
TSCI population and in the greater number of incomplete lesions.3,4
This has important implications for prevention, as regards both the
target population and the settings in which prevention programs have
to be implemented. The fact that more than one-third of falls does not
occur from heights (scaffolding, trees and so on) but at ground level,
represents a different type of trauma, with the result that prevention in
workplaces, such as construction sites, must be supported by greater
attention to domestic accidents, especially for an older target
population.
Missing and/or not assessable data regarding the neurological
picture (level and completeness of the injury according to ISNCSCI
and AIS standards) and the etiology did not allow us to explore any
correlations with other data. As a matter of fact, the presence of ‘nottestable’ patients with conﬁrmed TSCI is established on clinical
grounds, which make it impossible to complete an examination by
Table 3 Association between lesion level and severity in TSCI cases
AIS

Paraplegia

Tetraplegia

Total

A
B

72 (45.6%)
17 (10.8%)

53 (24.4%)
37 (17.1%)

125 (33.3%)
54 (14.4%)

C
D

40 (25.3%)
22 (13.9%)

63 (29.0%)
56 (25.8%)

103 (27.5%)
78 (20.8%)

NT
Total

7 (4.4%)
158

8 (3.7%)
217

15 (4.0%)
375

Table 4 Speciﬁc causes of TSCI
Etiology
Fall

n

%

182

40.9%

From height
From ground level

115
67

25.8%
15.1%

Road trafﬁc accident

149

33.5%

54
53

12.1%
11.9%

Pedestrian/Bicycle
Sports/Leisure

42
29

9.4%
6.5%

Sport accident
Diving

20
9

4.5%
2.0%

Violence
Stab wound

15
13

3.4%
2.9%

Gunshot wound
Others

2
11

0.4%
2.5%

NT

59

13.3%

Car
Motorcycle

the international neurological standards. Missing data can also depend
on the fact that the ﬁrst case report was not always performed by
physicians expert in ISNCSCI. For that very reason, a very simple casereport form was adopted to encourage the maximum collaboration of
the professionals involved and the thoroughness of ‘new case’
reporting, even at the expense of accuracy and completeness of initial
neurological assessment and detailed medical history of trauma. On
the other hand, missing data are uniformly distributed in all regions
and centers, so it can be assumed that ISNCSCI, AIS and etiology
percentages are not inﬂuenced by those missing data.
Limitations
We were unable to cover the entire national territory because some
regions did not join the network and some others contributed only
partially.
Another limitation concerns the observation period, which covered
only 1 year. That might reﬂect a certain variability that might be
reduced by doing a study over several years.
Perhaps our underestimation is due to unrecognized mild cases
which may have escaped the network (and which rapidly evolve
towards AIS E) and cases of complex traumas (Traumatic Brain Injury
and SCI, polytrauma) that, after admission to intensive care, take
different paths or have a high mortality within the ﬁrst hour.
Another weakness of the study is the exclusion of the emergency
services from the network: deaths within the ﬁrst hour have been
overlooked.
The number of missing data in reported cases, together with that of
not-testable acute patients, may result in a weakness for the description of the sample as regards the neurological characteristics and the
etiology of the study. We know, however, that the number of nottestable patients with acute ISNCSCI classiﬁcation in an acute phase
can be signiﬁcant.17
CONCLUSIONS
The collection of prospective data allowed us for the ﬁrst time to
deﬁne the incidence of TSCI in Italy, whose values are in line with the
average ones of the Western European countries with which we share
most of the characteristics of the population and the socio-economic
features. The changing trend of TSCI epidemiology in recent decades,
already known from literature, has been conﬁrmed in Italy, with an
increase in the average age of people affected by TSCI and the increase
of both incomplete and cervical lesions. The collection of data about
etiology indicates for the ﬁrst time the primacy of falls over road trafﬁc
accidents, with a correlation between these causes and age which
would require an in-depth analysis, but also suggests the need for a
strengthening of prevention policies, with the identiﬁcation of
prevention campaigns, different from those of the past and speciﬁcally
addressed to the elderly.18 Alongside with policies promoting ‘active

Table 5 Speciﬁc causes of TSCI by age
Etiology

o15

15–24

25–34

35–44

45–54

55–64

65–74

75–84

484

Total

Fall
Road trafﬁc accident

0.0%
0.4%

2.7%
4.9%

3.4%
4.0%

3.4%
6.1%

5.2%
6.7%

6.3%
4.3%

8.5%
4.5%

9.7%
2.2%

1.8%
0.2%

40.9%
33.5%

Sports/Leisure
Violence

0.0%
0.4%

0.2%
1.1%

0.4%
0.9%

0.4%
0.4%

1.1%
2.2%

0.4%
0.7%

0.7%
0.2%

0.0%
0.4%

0.0%
0.0%

3.4%
6.5%

Others
NT

0.2%
0.9%

0.0%
0.9%

0.2%
0.7%

0.4%
1.3%

0.7%
1.8%

0.2%
0.7%

0.0%
2.7%

0.7%
3.4%

0.0%
0.9%

2.5%
13.3%

Total

2.0%

9.9%

9.7%

12.1%

17.8%

12.6%

16.6%

16.4%

2.9%

100.0%
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ageing’, whose aim is to enhance the quality of life as people age, it is
necessary to implement preventive policies addressing the needs of the
‘fragile’ elderly with particular attention to the prevention of falls.
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