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Study design: A literature review of worldwide epidemiology of spinal cord injury (SCI).
Obijectives: To review the epidemiological indicators of SCI, such as incidence, prevalence,
demographic characteristics, etiology, level and severity of injury, complications and mortality.
Setting: The Department of Orthopaedics, Tianjin Medical University General Hospital, Heping
District, Tianjin, People’s Republic of China.

Methods: We searched articles published in PubMed, Medline, EMBASE and the Web of

29 .

Science between January 1993 and June 2017 using the key words “spinal cord injury”, “traumatic

LIS

spinal cord injury”, “non-traumatic spinal cord injury” and “epidemiology”. The incidence,
etiology, prevalence, patient demographics, level and severity of injury, complications and
mortality were reviewed from the articles.

Results: The epidemiology of SCI has changed. Motor vehicle accidents and falls have become the
most common reasons of injury gradually. Incidence of SCI varies by regions or countries, and it
has gradually increased with the expansion of human activities. The number of male patients were
significantly more than female, the average age of patients with SCI had a tendency to increase
gradually. The cervical level of spine was the most common part of injury; there were more num-
ber of patients with tetraplegia than patients with paraplegia. Electrolyte disturbances, pulmonary
infections, urinary tract infections and bedsores were the four most common complications.
Conclusion: We must have a greater understanding of epidemiology to implement more pre-
ventative measures. The epidemiology in different regions is of significant difference, which
may be resulted from economic, science and technology, medical, geographical and even social
conditions. Therefore, we must establish appropriate intervention measures according to the
particularity of population.
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Introduction
Spinal cord injury (SCI) is a kind of high disabling injury; it not only can lead to
damage or loss of sensation and motor function, but also may lead to multiple organ
dysfunction. Although some treatment methods such as cell therapy have played a
beneficial clinical effect, there is no effective measure to cure SCIL.! Its expensive
treatment cost, long recovery treatment and the loss of labor force always bring great
influence to the individual and family, and also bring a heavy burden on the society.
Accordingly, a coordinated multisystem approach must be taken into consideration to
treat the injury itself and the accompanying complications.?

Traumatic spinal cord injury (TSCI), one of the most devastating kinds of injury,
may lead to different degrees of paralysis, loss of sensory and dysfunction of bladder
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or bowel. TSCI not only affect one’s health, but also generates
a huge economic burden on the family and society.’

Non-traumatic spinal cord injury (NTSCI) is a special
type of SCI that is not caused by traumatic reasons. The
etiologies of NTSCI include vertebral spondylosis (spinal
stenosis), tumorous compression, vascular ischemia and
congenital disease.**

No matter TSCI or NTSCI, the economic burden has
become an increasingly important concern for individu-
als and for society at large. It has been reported that the
estimated SCI-associated lifetime economic burden ranged
from US$1.47 million to US$3.03 million per patient in
Canada, from those who suffered incomplete paraplegia to
who underwent complete tetraplegia.’

The purpose of this review was to describe the epidemio-
logical characteristics of SCI in the world in order to increase
prevention awareness of individuals and society to determine
the incidence of SCI and analyze the epidemiological changes
with the development of economy and medical technology.

Methods

Search strategy

We searched articles published in PubMed, Medline,
EMBASE and the Web of Science between January 1993
and December 2017 using the keywords “spinal cord injury”,
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“traumatic spinal cord injury”, “non-traumatic spinal cord

injury”, “epidemiology”. The incidence, etiology, prevalence,
patient demographics, level and severity of injury, complica-

tions and mortality were reviewed from the articles.

Inclusion criteria

This review only included papers on human beings and that
were published in English. Studies had to describe an original
study involving SCI and report SCI epidemiological data. In
addition, meeting abstracts, case reports and editorials were
excluded from our review.

Data extraction

Two of the authors reviewed all the titles and abstracts
independently and screened according to the inclusion
criteria strictly. We explored studies that contained regional
or national data on SCI epidemiology. All the references of
included literatures were also screened systematically. From
all the studies included, the following data were extracted:
etiology, incidence, prevalence, patients’ demographics, level
and severity of injury, complications and mortality of SCI.
From the included articles of patients’ demographics, the

following data were collected: age distribution, male:female
ratio and occupations of patients.

Results
Etiology

There are diverse causes of SCI, including falls (falls from
height, simple falls), motor vehicle accidents (MVAs)/motor
vehicle crashes, sports-related accidents, violence and other
remaining causes of injury. Certain differences exist between
regions or countries. MVAs and falls are the most common
causes of injury accounting for nearly equal percentages
(Table 1).5'° The main cause of SCI in developed countries
used to be MVAs, but in recent researches, it turned to be
falls. However, the most common cause of SCI in nondevel-
oped countries was still falls.!'-!8

Incidence

The incidence rate represents the ratio of a new disease in a
particular population during a certain period of time. With
the expansion of human activities, the incidence of SCI also
increased gradually (Table 1). The incidence varied from
13.0" per million to 163.4% per million people. Among them,
the incidence rates of developed countries ranged from 13.12!
to 163.4%° per million people. The rates of nondeveloped
countries varied from 13.0' to 220.0%* per million people.

Prevalence

On one hand, incidence reflects the control level of SCI and
the possible requirement for improved prevention, and on the
other hand, prevalence poses a challenge to health care and
even personal and social resources.?® Only 3 articles repre-
sented prevalence of SCI and 2 articles reported prevalence
from 490 to 526 per million population among developed
countries. As for nondeveloped countries, only 1 article
reported prevalence of about 440.0% per million people. One
article represented that the total NTSCI prevalence rate was
367.2 per million in Australia.”’

Patients’ demographics

As demonstrated in Table 1, the numbers of males were
always more than the number of females among the SCI
patients. The male:female ratio ranged from 1.10:1% to
6.69:1?! among developed countries. As for nondeveloped
countries, the ratio varied from 1.00:1?¢ to 7.59:1.% The mean
age of SCl in developed countries ranged from 14.6% to 67.6%
years. With regard to nondeveloped countries, the average
age in articles varied from 29.5%? to 46.0 years.
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Table | Incidence, prevalence, etiology and patients’ demographics of SCI

Study Country (region) Period Incidence  Prevalence Leading Second Meanage Sex ratio
causes causes
Montoto-Marqués et al'?  Galicia, Spain 19952014 2.17 N Falls MVCs 50.2 3.24:1
Tasoglu et al™ Turkey 20132014 8.1-21.3 N Falls MVCs 383 2.31:1
Oteir et al*® Victoria, Australia 2007-2012 N N Falls MVCs 51.0 1.10:1
Ning et al* Chongging, People’s 20092013 N N Falls MVCs 45.6 4.33:1
Republic of China
McCaughey et al*** Scotland 1994-2013 04 N One stab Multiple  30.0 33.48:1
wound wounds
Majdan et al*' Austria 20022012 17.0 N Falls Injuries N 1.86:1
at home
Chen et al*? USA 20102014 N N Falls MVCs 422 3.95:1
Thompson et al** Canada 20002011 16.9 N MVCs Falls 46.2 3.95:1
Sothmann et al*® Cape Town, South 2003-2014 N N MVCs Violence 34.0 5.25:1
Africa
Selassie et al*? South Carolina 1998-2012 70.8 N MVCs Falls 51.5 2.88:1
Saunders et al>*** USA 1998-2012 26.9 N MVCs Violence 16.2 2.86:1
Sabre et al? Estonia 2005-2007 97.0 N MVCs Falls 44.4 4.00:1
New et al** Australia 1921-2011 21.0-32.3 490.0 N N N 2.57-4.00:1
Mathur et al*® India 20002008 N N Falls MVCs N 4.20:1
Lofvenmark et al'? Botswana 20112013 13.0 N MVCs Violence N 2.45:1
Lehre et al® Ethiopia 20082012 N N MVCs Falls 317 7.59:1
Jain et al®® USA 1993-2012 54.0 N Falls MVCs 50.5 2.41:1
Chamberlain et al'® Switzerland 2005-2012 18.0 N Falls Sports 48.0 2.90:1
Bellucci et al*® Sao Paulo, Brazil 2012 N N MVCs Falls 352 5.54:1
Nijendijk et al'! Netherlands 2010 14.0 N Falls MVCs 62.0 2.85:1
Katoh et al®' Japan 20112012 121.4-117.1 N Falls MVCs 67.6-643  2.65-2.75:1
Javadi et al®*** Iran 1980-1988 N N Bullets MVCs 46.0 84.0:1
Shin et al*® Korea 20042008 N N MVCs Falls 43.6 2.86:1
Shrestha et al'¢ Banepa, Nepal 2008-2011 N N Falls MVCs N 2.77:1
Nwankwo and Uche®® Southeast Nigeria 2009-2012 N N MVCs Falls 36.1 4.31:1
Ibrahim et al*’ Kuala Lumpur 20062009 N N MVCs Falls 39.0 3.35:1
Chen et al*® USA 20052011 N N MVCs Falls N 3.61:1
Wu et als¥ek Tianjin, People’s 20082011 N N Falls MVCs 54.6 4.96:1
Republic of China
Sabre et al'? Estonia 19972007 39.7 N Falls MVCs 39.0 5.45:1
Lenehan et al’ British Columbia, 19952004 35.7 N MVCs Falls 35.0 4.00:1
Canada
Knitsdottir et al® Iceland 1975-2009 33.5 526.0 MVCs Falls 38.0 2.57:1
Alshahri et al*? Saudi Arabia 2003-2008 N N MVCs Falls 29.5 7.53:1
Ning et al'® Tianjin, People’s 2004-2008 23.7 N Falls MVCs 46.0 5.63:1
Republic of China
Li et al’ Beijing, People’s 2002 60.6 N Falls MVCs 41.0 3.13:1
Republic of China
Hasler et al® Europe 1988-2009 N N MVCs Falls 44.5 1.85:1
Yousefzadeh et al®' Iran 20052006 N N MVCs Falls 382 2.55:1
Qureshi et al®? Rawalpindi, Pakistan 2001-2008 N N Falls MVCs 39.1 3.38:1
Rahimi-Movaghar et al*®  Tehran, Iran 20032008 220.0 440.0 MVCs Falls 31.0 1.00:1
Vitale et al’%** USA 1997-2000 19.9 N MVCs Falls 14.6 1.08:1
Pickett et al?® Canada 1997-2001 1634 N MVCs Falls 422 2.87:1
O’Connor and Murray?'  Ireland 2000 13.1 N MVCs Falls 37.0 6.69:1
Dryden et al*” Canada 1994-1996 N N MVCs Falls 33.0 3.37:1
Dryden et al* Alberta, Canada 19972000 52.5 N MVCs Falls 35.0 2.52:1
Woang et al¥ Taiwan, People’s 1986—-1995 N N MVCs Violence  33.0 4.56:1
Republic of China
O’Connor® Australia 1998-1999 14.5 N MVCs Falls N 3.17:1

Notes: *This article reported spinal cord injury caused by stab wounds. **This article reported pediatric traumatic spinal cord injury. **This article reported veterans with
spinal cord injury. ****This article reported cervical spinal cord injury.
Abbreviations: MVC, motor vehicle crash; N, not mentioned; SCI, spinal cord injury.
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The cervical level of spine was the most common part
of injury in both developed countries and nondeveloped
countries (Table 2).!219-21:3435 Most articles reported a lower
percentage of complete injury than incomplete injury,
except 4 studies.'®17323¢ In our review, when classifying
the types of disabilities caused by SCI, the tetraplegia was
more common than paraplegia in both developed countries
and nondeveloped countries except Turkey'* and Canada.”’
Motor-complete injuries (America Spinal Injury Association
Impairment Scale [AIS]-A or -B) were more common for
patients with traumatic SCI, while there were more motor-
incomplete injuries (AIS-C or-D) for patients with NTSCI.*®

Mortality

In recent years, mortality of patients was still high. Estima-
tions of SCI mortality among developed countries varied
from 3.1%7 to 22.2%,* while mortality in nondeveloped
countries ranged from 1.4%' to 20.0%' (Table 3).

Discussion

SCI not only affects patients’ physical, psychological health
and social well-being, but also results in a heavy burden on
families, communities and health care systems. Understand-
ing and recognition of SCI epidemiology can help the health
care system carry out further preventive measures and better
allocate resources for disease management. In addition, by
comparing epidemiology trends of SCI along with time in
different regions, for example, the increasing trend seen in
the US or the decreasing trend in Spain, all kinds of systems
can collect feedback information about whether preventative
measures worked or not.!24

In our review, we have collected and integrated data, and
then compared different aspects of SCI in different regions.
Some regularity existed from what we got. There were signifi-
cant differences in etiology, incidence, prevalence, mortality,
patients’ demographics or level and severity of injury in both
developed and developing countries, which may be caused
by economic, science and technology, medical, geographical
and even social conditions. For example, Gunshot wounds
used to be the main cause of SCI in Brazil before 2003. With
the development of economy and the progress of society, the
main reason has become MVAs and falls.*

As for etiology of SCI, because of the growing aging
population, no matter in developing or developed countries,
falls gradually tend to be one of the main causes of SCI, chal-
lenging social health systems and individual economic pressure.

However, MVAs are still the principal cause in some developed
countries, especially after drunk and drugged driving, and even
without wearing seat belts, in which major groups are young
and middle-aged persons.’*#! Nearly all the sporting accidents
resulting in SCI occurred in younger patients.***? In the increas-
ingly stringent social security, the occurrence of violence was
declining year by year.*4° At the same time, iatrogenic SCI still
cannot be ignored.* Normative nursing and medical guidelines
are of paramount significance to avoid unnecessary injury.

The incidence and prevalence of SCI have increased along
with the expansion of human activity. The incidence rates in
developed countries ranged from 13.12! to 163.4?° per million
people. The rates in nondeveloped countries varied from 13.0"
t0 220.0? per million people. Such a broad range might be due
to various sampling methods and scopes of research. Among
them, NTSCI accounts for a part of proportion. Because of
lack of complete reports, NTSCI has not received widespread
attention.* During an economic boom, the annual SCI inci-
dence has increased rapidly. Only 3 articles represented preva-
lence of SCI and 2 articles reported prevalence from 490* to
526% per million population among developed countries. As
for nondeveloped countries, only 1 article reported prevalence
of about 440.0? per million people. In clinical epidemiologi-
cal study, the evaluation of the prevalence of SCI is difficult
considering that different researchers do not have a unified
standard for the definition of SCI. It is of utmost significance
to establish effective safety regulations for the prevention of
the injury. Once the injury happens, long-term health insur-
ance is critical for the happiness of the patients.’

As for patients’ demographics, the male:female ratio
ranged from 1.10:1% to 6.69:1?! among developed countries.
As for nondeveloped countries, the ratio varied from 1.00:12¢
to 7.59:1.% The mean age of SCI in developed countries
ranged from 14.6*° to 67.6%' years. With regard to nondevel-
oped countries, the average age in articles varied from 29.5%
t0 46.0% years. Previous researches have shown that the age of
SCI patients trends to be bimodal distribution, the first peak
is 15-29 and the second is over 65 years.® The number of
male SCI patients is more than the number of female patients,
considering that males are the main undertaker of family and
social work. Sometimes, males’ communal activities are more
frequent and often involved in dangerous activities. Laborers,
farmers and the unemployed were 3 SCI groups with high
risk.* The etiology of high falls was more probably related
to work, resulting in thoracic and complete injury, while the
cause of low falls was more likely associated with cervical
and incomplete motor dysfunction injury.* It shows that we
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Table 2 Level and severity of injury of SCI

Study Country (region) Leading T (%) C (%) AIS-A AIS-B AIS-C AIS-D AIS-E (%)
level (%) (%) (%) (%)
Montoto-Marqués et al'>  Galicia, Spain C4-C5 54.7 435 443 12.6 235 19.6 0
Tasoglu et al' Turkey TI2-L2 263 35.1 355 16.4 21.4 26.3 0.4
Ning et al* Chongging, People’s C4-Cé6 54.9 393 394 8.7 21.1 30.8 0
Republic of China
McCaughey et al*®* Scotland Cervical N 42.9 229 20.0 343 20.0 28
Majdan et al*' Austria Cervical N N N N N N N
Chen et al*? USA Cl-C4 N 46.8 337 13.2 16.2 36.6 0.4
Thompson et al** Canada CI-Cc7 63.9 44.9 33.1 13.0 18.3 353 0.3
Sothmann et al* Cape Town, South Cervical N 31.7 N N N N N
Africa
Selassie et al*® South Carolina Cervical 623 10.4 N N N N N
Saunders et al**** USA N 41.7 17.4 N N N N N
Sabre et al? Estonia CI-C4 N N N N N N N
Mathur et al*® India Cervical N N 439 6.4 8.0 16.4 13.0
Lofvenmark et al'? Botswana Cl-C4 59.0 61.0 N N N N N
Lehre et al® Ethiopia Lumbar N 322 35.1 21.6 243 19.0 0
Chamberlain et al'® Switzerland N N 283 28.3 10.5 17.9 39.7 1.3
Bellucci et al’¢ Sao Paulo, Brazil Cervical N 66.9 66.9 10.9 8.7 10.9 2.6
Nijendijk et al"! Netherlands N 69.2 335 N N N N
Katoh et al®' Japan Cervical N N N N N N N
Javadi et al*¥¥¥* Iran Thoracic N 91.2 N N N N N
Shin et al*® Korea N 60.3 41.2 42.1 13.2 21.0 23.7 0
Shrestha et al'® Banepa, Nepal Thoracic N 55.9 559 9.7 10.8 9.2 4.5
Nwankwo and Uche® Southeast Nigeria Cervical N N 47.1 1.8 224 17.7 1.18
Ibrahim et al*’ Kuala Lumpur N 37.0 36.0 36.0 15.0 21.0 20.0 N
Chen et al*® USA Cl-C4 N N N N N N N
Wau et alS¥k¥k Tianjin, People’s C5 N 5.6 5.6 16.8 18.9 58.7 0
Republic of China
Sabre et al'? Estonia Cervical N 53.0 65.5 239 N
Lenehan et al’ British Columbia, Cervical  46.2 453 45.3 9.6 13.3 25.7 N
Canada
Knutsdéttir et al® Iceland Cervical  57.0 39.0 N N N N N
Alshahri et al*? Saudi Arabia N 53.0 51.0 N N N N N
Ning et al'® Tianjin, People’s Cervical  71.6 25.2 25.2 18.2 14.7 41.9 0
Republic of China
Li et al® Beijing, People’s Lumbar N N N N N N N
Republic of China
Hasler et al® Europe Lumbar N N N N N N N
Yousefzadeh et al®' Iran TIO-L2 N 34.1 34.1 65.9 0
Qureshi et al®? Rawalpindi, Pakistan ~ T11-LlI N 43.0 43.0 4.0 15.0 14.0 24.0
Rahimi-Movaghar et al*  Tehran, Iran Lumbar N 25.0 25.0 0 50.0 25.0 0
Pickett et al?® Canada Cervical N 35.1 35.1 .3 33.1 285 0
O’Connor and Murray?'  Ireland C4-C5 N 39.1 39.1 17.3 10.9 327 0
Dryden et al”’ Canada Cervical 279 19.4 N N N N N
Dryden et al* Alberta, Canada C5-C7 N 18.2 N N N N N
Wang et al¥ Taiwan, People’s Thoracic  46.0 47.2 47.2 10.3 132 28.6 0.3
Republic of China
O’Connor® Australia C4-Cé 57.0 37.0 N N N N N

Notes: *This article reported spinal cord injury caused by stab wounds. **This article reported pediatric traumatic spinal cord injury. **This article reported veterans with

spinal cord injury. ***This article reported cervical spinal cord injury.

Abbreviations: AlS, America Spinal Injury Association Impairment Scale; C, complete; N, not mentioned; SCI, spinal cord injury; T, tetraplegia; R, respiratory infections;
ED, electrolyte disturbances; UT], urinary tract infections; PU, pressure ulcer; PE, pulmonary embolism; DVT, deep venous thromboses.

should pay more attention to peasants, laborers and the elderly

in the prevention, hospitalization and rehabilitation of SCI.

As for level and severity of SCI, cervical spinal cord was

the most commonly injured site in both developed countries

and nondeveloped countries.!>19213435 Complete cervical
SCI always resulted in severe consequences; most of the
victims died on the scene of the accident or on the way to
the hospital, and so most cervical SCI patients treated in
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Table 3 Complication and mortality of SCI

Study Country (region) RI ED UTI PU PE DVT Depression Mortality
%) () () () %) (%) (%) (%)
Montoto-Marqués et al'? Galicia, Spain N N N N N N N 1.5
Ning et al* Chongging, People’s Republic 7.0 1.9 1.3 1.9 N N N 1.4
of China
McCaughey et al*®* Scotland N N N N N N N 25.7
Majdan et al®' Austria N N N N N N N 21.4
Thompson et al** Canada N N N N N N N 6.1
Sothmann et al*® Cape Town, South Africa N N N N N N N 22
Selassie et al*® South Carolina N N N N N N N 19.8
Saunders et al**** USA N N N N N N N 5.0
Lofvenmark et al'? Botswana N N N N N N N 20.0
Lehre et al” Ethiopia 5.6 N 13.5 N N 1.1 N 17.1
Jain et al* USA N N N 4.55 1.5 2.93 N 7.5
Javadi et alP**** Iran N N N 10.65 N N N 5.1
Nwankwo and Uche®® Southeast Nigeria 7.1 N 11.8 16.5 N 5.9 N 1.8
Wau et alsek Tianjin, People’s Republic of 182 30 23.1 9.8 N 4.9 N 4.2
China
Lenehan et al’ British Columbia, Canada N N N N N N N 3.1
Knatsdéttir et al® Iceland N N N N N N N 6.3
Ning et al'® Tianjin, People’s Republic of N N N N N N N 1.4
China
Qureshi et al®? Rawalpindi, Pakistan N N N N N 1.0 N N
Rahimi-Movaghar et al?* Tehran, Iran N N N 25.0 N N N N
Pickett et al?® Canada N N N N N N N 7.9
Dryden et al*” Canada N N N N N N 28.9 N
Dryden et al*® Alberta, Canada N N N N N N N 222

Notes: *This article reported spinal cord injury caused by stab wounds. **This article reported pediatric traumatic spinal cord injury. **This article reported veterans with

spinal cord injury. ****This article reported cervical spinal cord injury.

Abbreviations: N, not mentioned; SCI, spinal cord injury; Rl, respiratory infections; ED, electrolyte disturbances; UTI, urinary tract infections; PU, pressure ulcer; PE,

pulmonary embolism; DVT, deep venous thromboses.

hospital were incompletely injured. Traumatic SCI mostly
results in complete SCI (AIS-A or B), while incomplete
injuries are more common in NTSCI patients (AIS-C
or D).3® It has been reported that traumatic SCI always
causes concomitant injuries, including head injuries, ribs
fractures, limb or pelvic fractures and injuries of the rest
of body. Extraspinal fractures are relatively common in the
simultaneous occurrence of SCL.*!7 The fracture occurrence
varies by etiology of injury, sex, injury level and even race.
Hyponatremia, pulmonary infections, urinary tract infec-
tions, bedsores and deep venous thromboses of lower limbs
are common among complications in SCI patients.* The
understanding of these associated factors will contribute to
early recognition of fractures, prevention of complications,
facilitate rapid mobilization and promote rehabilitation
outcomes among patients with SCI.#’

As for mortality, with the improvement of medical con-
ditions, it has been stabilized, though still persists at a high
level. Estimation of SCI mortality in developed countries var-
ied from 3.1% to 22.2%,* while mortality in nondeveloped

countries was relatively low, ranging from 1.4%'8t0 20.0%."
Mortality is significantly related with increasing age. Mortal-
ity of SCI patients over 60 years is much higher than that of
SCI patients under 60 years of age.?’ As for those who reach
older age will typically have incomplete or lower level SCI,
and will have relatively high degrees of independence and
good health.*® As reported, the mortality rate was highest
within 1 year after SCI. Risk factors for death comprised heart
disease, diabetes, lower levels of pulmonary function and
cigarette smoking. The most common causes of death were
circulatory system diseases (40%) and respiratory diseases
(24%).% Death in SCI patients is a result of the interaction of
many factors, we should aim at high-risk groups, especially
older and heavier patients to strengthen nurse and treatment,
and actively improve the general condition of patients; at the
same time, actively manage various complications, such as
prevention of respiratory infection and correcting electrolyte
disturbances, and so that reduce the mortality of SCI patients.

Despite these comprehensive bioinformatics analyses,
the current study presents several limitations. First, we
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found that a large proportion of studies only reported a
region or city in which the SCI patients stay, and the data
could not be used to infer a nationwide trend. Second, we
have not listed enough articles about NTSCI due to the lack
of articles referring to NTSCI. Moreover, the difference of
case criteria and variable study periods has caused a certain
disturbance to our analysis.

Understanding and recognizing the epidemiological
characteristics of SCI is indispensable for the optimal alloca-
tion of therapeutic resources and to provide more effective
medical services to SCI patients. We expected, through our
research, to understand the epidemiological characteristics
of SCI much better in order to guide clinical practice and
reduce social economic burden.

Conclusion

There have been a lot of changes in the trends of epidemiol-
ogy of SCI. MVAs and falls are the most common causes of
injury. SCI incidence varies by regions or countries. With
the expansion of human activities, the incidence of SCI has
gradually increased. The prevalence did not change much
over time. The number of male patients was significantly
more than the number of female patients. The average age
of patients with SCI has a tendency to increase gradually.
Cervical level of spine was the most common site of injury;
patients with tetraplegia were more than those with paraple-
gia. Moreover, mortality has been stabilized, although still
persists at a high level. Therefore, how to further reduce
the incidence of SCI and improve prevention and treatment
measures to promote the prognosis of SCI patients are the
problems that we should study in the future.
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