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Epidemiological features of traumatic spinal
cord injury in Chongqing, China
Guang-Zhi Ning, Zhi-Ping Mu, Lei Shangguan, Yu Tang, Chang-Qing Li, Zheng-
Feng Zhang, Yue Zhou

Department of Orthopedics, Xinqiao Hospital, the Third Military Medical University, Chongqing, Peoples Republic
of China

Objective: To describe the epidemiological characteristics and trends of traumatic spinal cord injury in
Chongqing, China.
Study design: Hospital-based retrospective research.
Setting: Xinqiao Hospital, Chongqing.
Methods: We reviewed medical records of 554 patients with traumatic spinal cord injury (TSCI) admitted to
Xinqiao Hospital from 2009 to 2013. Variables included gender, age, marital status, etiology, occupation,
time of injury, level of injury, and severity of injury, the length of hospital stay, and treatment.
Results: Themean age of patients with TSCI was 45.6 ± 13.8 years, and themale/female ratio was 4.33:1. 94.2%
(522 patients) of all patients with TSCI were married. Falls, comprising low falls and high falls (10.8% and 50.9%,
respectively), were the leading reason for a hospital visit. And the second reason was MVCs (21.8%). The most
common injury site was the cervical spinal cord, accounting for nearly more than 54%. The length of hospital
stay ranged between 1 and 219 days (mean: 28.3 days). The proportions of complete tetraplegia, incomplete
tetraplegia, complete paraplegia and incomplete paraplegiawere 17.1%, 37.8%, 22.2%, and22.9%, respectively.
Conclusion: The result revealed that the proportion of males was higher, as well as falls and MVCs were the first
two main reasons, with older mean age of patients with TSCI than other countries. The occupations with highest
risk for TSCI were peasants and laborers. All of these results prompted that preventive methods should be based
on the characteristics of different type of patients with TSCI.
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Introduction
Traumatic spinal cord injury (TSCI) is a devastating
condition that can cause serious dysfunction in sen-
sation, motor ability, and autonomic function. TSCI
results in a significant burden to both the individual
and society that includes a negative influence on
quality of life (QoL) and substantial economic costs to
the healthcare system.1 Currently, there is no effective
restorative cure for TSCI; thus, primary prevention is
the best strategy.
The estimated annual incidence of TSCI varies from

10.4 per million to 83 per million in North America

and Western Europe.2,3 Among developed countries,
there is up-to-date information on the incidence of
TSCI. Noe et al. reported that the overall annual
TSCI incidence during the study period, 1990–2012,
was 10.2 per million person-years in Denmark.4

Koskinen et al. reported that the mean annual incidence
of TSCI in Finland was 25.1 per million, and in the hos-
pital districts of the SCI centers, the incidence was even
higher, at 38.1 per million.5 In a review on developing
countries, Robert et al reported that Saudi Arabia had
a high incidence rate of SCI (38–62.37 per million)
compared with most developed countries.6 Rahimi-
Movaghar et al. summarized the incidence of SCI in
developing countries and found a rate of 25.5/million/
year, which ranged from 2.1 to 130.7/million/year.7

The land mass area of China is the third largest in the
world, and China is the world’s most populous nation.
In China, researchers have performed few studies

Correspondence to: Zheng-Feng Zhang and Yue Zhou, Department of
Orthopedics, Xinqiao Hospital, Xinqiao Street, Shapingba District,
Chongqing 400037, Peoples Republic of China. Email: zhouyue_xinqiao@
163.com

Guang-Zhi Ning and Zhi-Ping Mu contributed equally to this research.
Zheng-Feng Zhang and Yue Zhou were both the Corresponding authors.

© The Academy of Spinal Cord Injury Professionals, Inc. 2015
DOI 10.1080/10790268.2015.1101982 The Journal of Spinal Cord Medicine 2016 VOL. 39 NO. 4 455

mailto:zhouyue_xinqiao@163.com
mailto:zhouyue_xinqiao@163.com
mailto:zhouyue_xinqiao@163.com


about the epidemiology of TSCI, reporting an annual
incidence rate of 23.7 per million population in
Tianjin,8 60.6 per million in Beijing.9 There have also
been a few hospital-based studies focused on epidemio-
logical features rather than on the annual incidence of
TSCI, such as Anhui10 and Tianjin11 Because each
locale has its own epidemiological disease character-
istics, it is of great importance to conduct such epide-
miological research at the local population level.
Additionally, significant variation in the prevalence of
TSCI exists among geographic regions. As is well
known, Chongqing is the largest and most populous
area among the People’s Republic of China’s four pro-
vincial-level municipalities. However, at present, very
little is known and reported about the prevalence of
SCI in Chongqing. The goals of the present study
were to explore the epidemiological features of patients
with TSCI in Chongqing and to help to establish the
best allocation of medical resources, in order to ease
financial and social burdens.

Methods
To our knowledge, a regional population-based registry
system of total TSCI has not yet been developed in
Chongqing; thus, we retrospectively reviewed the
medical records during 2009–2013 in Xinqiao
Hospital, using the International Classification of
Diseases Version 10 (ICD-10) and diagnostic code of
TSCI. At first, 610 cases were identified, and demo-
graphic characteristics and epidemiological features
were collected, including sex, age, marital status, occu-
pation, etiology, neurological level of injury, American
Spinal Injury Association impairment scale (ASIA
grade), severity of injury, death, cause of death, concomi-
tant injuries, the time from trauma to hospital admission,
the length of hospital stay and treatment (conservative
treatment or surgery). The inclusion criteria for the
study were spinal cord injuries or cauda equina injuries,
caused by trauma that originally occurred in Chongqing,
and patients who were admitted to Xinqiao Hospital,
Chongqing at the time of trauma. Exclusion criteria
were vertebral fractures and intervertebral disc disease
in the absence of TSCI, fatally injured persons and emer-
gency department patients who were never hospitalized.
Medical records with uncertain diagnoses and incom-
plete medical recordswere also excluded. After excluding
the above situations (50 vertebral fractures and interver-
tebral disc disease in the absence of TSCI; 5 medical
records with uncertain diagnosis; 1 incomplete medical
records), a total of 554 cases were identified.

In the present study, like many other research,8,10,12

the cases were divided into six age groups with 15 year

intervals: 0–15, 16–30, 31–45, 46–60, 61–75, and ≥ 76
years. Marital status was recorded as “married” or
“unmarried”; possibly “divorced” and “widowed”
were recorded as “unmarried”, as medical records
were often not detailed about marital status. The etiolo-
gies included motor vehicle collisions (MVCs), falls (low
fall and high fall, 1 m as the boundary. For low fall,
height < 1 m; for high fall, height ≥ 1 m),11 collision
of head against objects, injuries caused by falling
objects, injuries caused by machinery, sports, injuries
caused by another person, and massage. Occupation
included the unemployed, the retired, peasants, laborers,
office-clerks, teachers, students and others. The neuro-
logical level of injury included cervical, thoracic,
lumbar, and sacral segments. The injury severity and
the motor and sensory functions below the injury
segment were assessed using the ASIA grade.

Quantitative data processing was performed with
SPSS version 19.0 (IBM, Armonk, NY, USA) statistical
software. Categorical and continuous data are reported
as proportions and means, respectively.

Results
Sex and age
Finally, the data from the 554 TSCI cases were collected.
As shown in Table 1, the number of patients with TSCI
increased over the 5 years of study (2009: 79, 2010: 90,
2011: 105, 2012: 128, and 2013: 152). Among 554
patients with TSCI identified, 450 were male and 104
were female, and the male/female ratio was 4.33:1.
The oldest patient was 81 years old, and the youngest
was 4 years old, with a mean age of 45.6 ± 13.8 years
(males 45.7 ± 13.3 years, females 45.4 ± 15.7 years).
Furthermore, the age group 31–45 years was the
largest (36.3%), followed by 46–60 years (33.8%). The
count of patients with TSCI during 2009–2013 is
shown in Fig. 1.

Marital status
As shown in Table 1, 94.2% (522) of all patients with
TSCI were married. The percentage of unmarried
patients was 5.8% (32), including the divorced and
widowed and patients without any recorded detailed
marital status.

Occupations
In the data collection process, we found that the occu-
pations of patients with TSCI included the unemployed
(134), peasants (177), laborers (131), office-clerks (20),
the retired (11), teachers (2), students (10) and others
(69). As shown in Table 1, peasants, laborers and the
unemployed were the top three high-risk TSCI groups,
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accounting for 31.9%, 23.6%, and 24.2% of the obser-
vations, respectively.

Etiology
The final data revealed that falls, comprising low falls
and high falls (10.8% and 50.9%, respectively), were
the leading reason for a hospital visit in our study.
The second-leading cause was MVCs (21.8%), followed
by injury from falling objects as the third-most common

cause (13.2%). Furthermore, there were several unusual
causes, such as injury in a collision with object(s)
(0.2%), machinery injuries (0.9%), and hyper-traction,
sports injuries, and other unusual injuries, accounting
for 0.4%, 0.5% and 1.3%, respectively.

Level of injury
The level of TSCI took on a bimodal distribution. The
cervical region formed the first peak, accounting for
more than 54% of total cases, especially C4–C6
(36.8%), followed by a second peak for the thoracolum-
bar region, especially T11–L2 (30.3%). Fig. 2 shows the
distribution of the level of TSCI.

ASIA grade and severity
Percentages of ASIA A, B, C, and D injuries were 218
(39.4%), 48 (8.7%), 117 (21.1%), and 171 (30.8%)
during this period (Fig. 3). The severity was classified
as complete or incomplete injury according to the
ASIA scale. Finally, the proportions of complete tetra-
plegia, incomplete tetraplegia, complete paraplegia

Table 1 Characteristics of patients with TSCI from 2009 to 2013

Years 2009 2010 2011 2012 2013 Total

Count 79 90 105 128 152 554
Age

0–15 0 2 0 5 0 7
16–30 11 10 12 19 19 71
31–45 34 39 43 42 43 201
46–60 23 24 33 40 67 187
61–75 11 15 17 20 21 84
≥.76 0 0 0 2 2 4

Average age 44.34 44.51 46.38 44.96 46.97 45.62
Sex

Male 61 68 92 105 124 450
Female 18 22 13 23 28 104

Marital status
Married 74 82 104 118 144 522
Unmarried 5 8 1 10 8 32

Occupation
Laborer 7 15 23 46 40 131
Peasant 26 30 42 36 43 177
Unemployed 18 22 16 37 41 134
Office-clerks 0 3 5 6 6 20
Retired 2 1 3 2 3 11
Teacher 0 1 0 0 1 2
Student 0 3 0 3 4 10
Other 7 9 13 11 15 69

Etiology
MVCs 23 19 22 31 26 121
Low fall 4 9 9 17 21 60
High fall 38 48 53 57 86 282
Falling objects 8 14 20 18 13 73
Collision of head 1 0 0 0 0 1
Machine 3 0 0 0 2 5
Sports 1 0 1 0 1 3
Hyper-traction 0 0 0 2 0 2
Other 1 0 0 3 3 7

Abbreviations: MVCs, motor vehicle collisions; TSCI, traumatic spinal cord injury.

Figure 1 The annual count of TSCI patients during 2009–2013.

Ning et al. Epidemiological features of traumatic spinal cord injury

The Journal of Spinal Cord Medicine 2016 VOL. 39 NO. 4 457



and incomplete paraplegia were 17.1%, 37.8%, 22.2%,
and 22.9%, respectively.

Death and the cause of death
During hospitalization, eight patients died after being
admitted; six were male and two were female. Half of
these patients had been operated on. The oldest was
only 64 years, followed by three patients (age > 50
years) who had injuries from a high fall; the other four
patients (age < 50 years) were injured because of an
object strike, an MVC, a low fall and a high fall. Six
were injured in the cervical region, and two had an
injury at the level of thoracolumbar region. Five died
from multiple organ failure, two from pulmonary infec-
tions and one from respiratory failure.

Concomitant injuries
Among the 554 patients, the detailed review of medical
records revealed that most patients with TSCI had
common concomitant injuries, including fractures of
the cervical, thoracic, or lumbar vertebrae, head inju-
ries, limb or pelvic fractures, fractures of ribs, and

other injuries, such as sternal fractures, hemopneu-
mothorax, subarachnoid hemorrhage and lung contu-
sion. In light of these results, we found that for
patients with TSCI, falls, falling objects and MVCs
were more likely to result in concomitant injuries com-
pared with other causes. Because this research was
about traumatic spinal cord injury, internal medicine
diseases such as hypertension, diabetes, cardiac disease
and anemia were not commonly reported during the
period of study.

Other results
Within this period, the time from trauma to being
admitted to the hospital ranged between 2 hours and
21 days. During this period, some patients might have
received treatment in their local hospitals, and others
might have been in an ambulance on the way to the hos-
pital. Even worse, some patients might not have paid full
attention to their trauma conditions and even stayed at
home during this period. The length of hospital stay
ranged between 1 and 219 days (mean: 28.3 days).
And the hospital stay had a large range. As shown in
the supplementary figure 1, we calculated the numbers
outliers, there were 39 numbers outliers (when the
length of hospital stay were over 65 days). There were
465 patients (83.9%) who received surgical treatment
and 75 patients (13.5%) who were conservatively
treated, while 14 patients left the hospital against
medical advice. In this study, 12.6% of the patients
with TSCI experienced clinical complications. The
four main complications were electrolyte disturbances
(1.9%) pulmonary infections (7.0%), urinary tract infec-
tions (1.3%), and bedsores (1.9%). Some patients (4.0%)
experienced simultaneous multiple complications.

Discussion
To our knowledge, the current study is the first hospital-
based retrospective study on TSCI in Chongqing
Province. Wang et al. performed a study describing the
characteristics of traumatic cervical spinal fractures
and risk factors for traumatic cervical SCI but did not
include thoracic and lumbar SCI.13 Compared with
other Chinese provinces, Chongqing has several
unique characteristics. The short nickname for
Chongqing is “mountain city,” and it is one of the muni-
cipalities directly under the administration of the central
government of the People’s Republic of China, a well-
known economic and culture center in the upper
Yangtze River region. There are many patients with
TSCI in Chongqing; thus, understanding the epidemio-
logical characteristics of TSCI in Chongqing is necess-
ary for the optimal allocation of medical resources

Figure 3 The count of patients in cervical, thoracic and lumbar
segment according to the ASIA scale.

Figure 2 Distribution histogram of the injury level of the
patients.
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and to provide improved medical services to patients
with TSCI.
In the present study, we described the epidemiological

characteristics of TSCI over a 5-year period in Xinqiao
Hospital, Chongqing, China. Most injuries occurred in
the 31–45-year age-group, which is consistent with
recent reports from research in Anhui10 and in
Botswana14 The reason why TSCI was likely to occur
in the 31- to 45-year age group might be because
Chongqing has many mountain roads; the rough
terrain may result in more trips and falls, thereby increas-
ing the risk of MVCs and low falls. Further, people (par-
ticularly in the 31- to 45-year age range) often perform
income-related work outdoors to support their families.
There is an additional heavy financial burden for laborers
in the sandwich generation years,10 e.g. those with both
aging parents and younger children.
In this investigation, the occupations of patients with

TSCI included the unemployed (24.2%), peasants
(31.9%), laborers (23.6%), office-clerks (3.6%), the
retired (2.0%), students (1.8%), teachers (0.4%), and
others (12.5%). Few studies have reported occupations
of patients with TSCI. The results of occupational
characteristics in the current study were the same as pre-
viously reported in Tianjin,11 Anhui,10 and India.15 In
our results, the percentages of peasants and laborers
were 31.9% (177) and 23.6% (131), respectively. This
fact was mainly because the educational background
of these patients was relatively low, thus limiting them
to manual work and increased vulnerability to TSCI,
which may explain the increased burden of TSCI in
this occupational group.
The male/female ratio was 4.33:1 in the present

research, which was similar to other studies,4,11,15–17

particularly similar to a systematic review.7 Similar to
other regions,10,11 in Chongqing, the majority of
women were also employed in occupations with low
risk of TSCI, while high physical-risk behaviors are pri-
marily performed by men.
The final data revealed that falls, including low fall

and high fall, and MVCs were the two main causes of
TSCI, which occurred at almost all ages. This finding
is in accordance with a recent study in China.11

However, low fall was the main etiology of the age,17

and young people often suffered from TSCI because of
high fall and MVCs,18 depending on their different
activities and work environment. Another reason why
MVCs were the second cause of TSCI was that more
people may have cars and be more likely to use cars as
a main mode of transportation. Those individuals tra-
veling by car may be more susceptible to TSCI,
should an accident occur.

The most common levels of injury observed in the
present study were at C4–C6 and T11–L2, which took
on a bimodal distribution. This finding demonstrated
that the probability of cervical and thoracolumbar
spinal cord injuries was very high, which was similar
to other reports.10,19 The structures of the spinal
column and mechanisms of fractures determined the
injury severity and level. The cervical spine proved to
be more vulnerable than other vertebrae.20

During this period, percentages of ASIA A, B, C, and
D injuries were 39.4%, 8.7%, 21.1%, and 30.8%, respect-
ively, and ASIA A and D injuries comprised the
majority of TSCI cases. Increased attention should be
paid to ASIA A patients when they encounter TSCI,
as they are more prone to suffer from depressive dis-
orders21 and suicide.22

Several limitations need to be considered in the
current study: (1) there was a lack of information on
the training and qualifications of the individuals identi-
fying patients with TSCI in Chongqing, even in China.
Thus, sufficient available TSCI epidemiological research
was not found in China. It is of great importance to
implement a systematic TSCI registry center in China
in future. (2) This study was a hospital-based descriptive
study about TSCI, which identified only a small part of
all patients with TSCI in Chongqing; thus, the overall
incidence rate could not be calculated. (3) The identifi-
cation of patients with TSCI was based on a review of
hospital medical records by two reviewers. The
reviewers used mostly consistent but not completely
identical identification criteria. (4) Surgeons or regis-
trars may not have recorded the information accurately
at the time, and because hospital medical records were
registered by different doctors, there may be some
potential errors. (5) We could not obtain detailed occu-
pational information on those who were unemployed,
perhaps because the registrars neglected to perform
such inquiries when the patients registered at the hospi-
tal. (6) Patients with only minor motor and sensory
dysfunctions were not always diagnosed properly.
(7) Patients died prior to getting to the hospital; thus,
diagnosis was uncertain and complete medical records
were not included, which could lead to an underestima-
tion of the incidence rate.

Conclusion
Generally, although there were several limitations, our
study, a retrospective study of the characteristics of
patients with TSCI admitted to Xinqiao Hospital from
2009 to 2013, was similar to other related research
about the epidemiological characteristics of TSCI. The
results revealed that the proportion of males was
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higher, falls and MVCs were the two main causes, and
the mean age of patients with TSCI was older than in
other countries. The most frequent high-risk occu-
pations reported in patients with TSCI were peasants
and laborers. All of these results prompted the con-
clusion that preventive approaches should be based on
the characteristics of the different types of patients
with TSCI and focused on high-risk groups, such as
laborers, peasants and the aged.
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