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Epidemiological characteristics of traumatic spinal cord injury in China: a meta—analysissZHANG Hao,
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[Abstract] Objectives: To evaluate the epidemiological characteristics of traumatic spinal cord injury(TSCI) in
China by meta—analysis. Methods: PubMed, The Cochrane Library, Web of TSClence, Wanfang databases,
VIP citation databases (VIP) and China national knowledge infrastructure (CNKI) were searched to retrieve
studies published from August 31, 2017 to February 28, 2023. Studies on the epidemiological characteristics
of TSCI in China and related complications and combined injuries were collected. Data such as incidence,
age, male/female ratio, etiology proportion, injury segment and injury degree were extracted. Two researchers
independently searched and screened the literature, extracted data, and evaluated the quality of the literature
included in the study according to AHRQ(Agency for Healthcare Research and Quality) cross—sectional study
evaluation criteria.  Stata 17.0 software was used for a meta —analysis of single arm research data and
integrating various epidemiological data, and the analysis results were represented by forest maps. Results: A

total of 21 Chinese and English literature were included. Meta—analysis results showed that the annual inci-
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dence of TSCI in China was 0.06%c[95%CI1(0.04%0—0.08%¢)], males were more than females with a gender ra-
tio of (1.86-4.73):1, and the average age of patients was 32.09-53.92 years old. The main causes of TSCI in
China were high fall(30%), traffic accident(31%), and low fall(25%). The main injury sites of TSCI patients in
China were cervical(55%) and thoracic(21%) segments. The severity of TSCI damage was more of grade A
(30%) and grade D(38%) as assessed according to the American Spinal Injury Association(ASIA) classification.
The probability of combined injuries in Chinese TSCI patients was 56%[95%C1(45%—-67%)], including mainly

head injuries and limb fractures.

The probability of complications after TSCI was 31%[95%Cl (24%-38%)),

mainly respiratory system infection and urinary system infection. Conclusions: At present, the incidence rate

of TSCI in China is high,

mainly the cervical segment,

patients have combined injuries to other parts of the body,

after TSCIL.

and low falls and traffic accidents are the main causes.

and ASIA grade A and grade D account for the most.

The damaged segment is
More than half of the

and nearly 1/3 of the patients have complications
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Table 1 Basic characteristics of studies included in the Meta—analysis
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Kk 3 i B B % (5 97 ] k)
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1s) ~ I U 7
Chen 2021 Guangdong 2011~2015 Medicine and Zhujiang Hospital of Southern Hospital case information
Medical University
o [ VG b X o [V b XY = A 455 s 152 B 9 191 e
Wang 2020° Northwest China 2014~2018 Third level trauma centers in northwest China Hospital case information
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HYE 20187 VR 2012~2016 Guangdong Industrial Injury Rehabilitation B i W’J GOR .
Guangdong Hospital Hospital case information
i e A2 454 1 R B 1 e 9 191 e
A 2021 China 2018 Hospitals in all provinces and cities in China Hospital case irjlformalion
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Table 2 AHRQ evaluation results of studies included in the meta—analysis

VEH M Ay P4 %% H (Evaluation items)
Author and Year -
©) ® @ ® ® ©) ©® © an
\ene 20201 2 & & R 2 & FWE 2 & R R
e Yes No Yes Not applicable Yes Yes Unclear Yes No Yes Not applicable
Chen 20219 = = 2 AT 7 7 = 7 & 2 R
Yes Yes Yes Not applicable Yes Yes Yes Yes No Yes Not applicable
Wane 2020 T R 2 R T T RS
& Yes Yes Yes Not applicable Yes Yes Yes Yes No Yes Not applicable
20180 2 & 2 A3 2 2 R 2 & 2 ARiE
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I =} =} =} S| =} =} =N =} =} =} R i
g 81 = = = 1 = = I HE SE B o}
Rl 2021 Yes Yes Yes Not applicable Yes Yes Yes Yes Yes Yes Not applicable
L 20100 BB R HIE R 2 2w R i i
Yes Yes Yes Not applicable Yes Yes Yes Yes No Yes Not applicable
4 20191 = JE 2 ES 2 2 2 b 2 2 il
e Yes Yes Yes Not applicable Yes Yes Yes Yes Yes Yes Not applicable
At 20100 2R R i 2R i 2R R A
Yes Yes Yes Not applicable Yes Yes Yes Yes Yes Yes Not applicable
Du 202112 L L L AN 2 2 I e & e i
Yes Yes Yes Not applicable Yes Yes Yes Yes No Yes Not applicable
T S Ex i TN T R S RS
B Yes No Yes Not applicable Yes Yes Unclear Yes No Yes Not applicable
=) =) =) 3E =) =) H, =) AN =) F
SO 114 JE JE JE ANiE JE JE JE JE i JE ANl
30k 2021 Yes Yes Yes Not applicable Yes Yes Yes Yes No Yes Not applicable
Jiang 202209 2 2 2 RN 2 2 2 L S
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Liu 200116 2 B R R 2 2 2 2 & R it i
Yes Yes Yes Not applicable Yes Yes Yes Yes No Yes Not applicable
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R T T A 2 R 2 g on R ENAl
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Hao 202109 J& & 2 A3 i i R ik i i AiE
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Fens 20205 T T ] 2 R 5 2@ R A
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A T T A BB FWE R B R A
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- Yes Yes Yes Not applicable Yes Yes Yes Yes No Yes Not applicable
Wane 20235 2 R R i 2 R 2 T A
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TR DU E W7 R SRR (I A SR 1 80) 5 @)% 75 31 Hh T A 5 201 R AR R 5 AL G 81 R0 X ) 19 4 A B R B a2 LA 1 R
Y5 IR 75 4 T S ) H A I 1) B B s DN SRR 2 SR VR 35, F 5 % G 2 75 44 22 s VP A 3 1 WL R 3 75 4 5 T R ek 2 Al
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Note: (DWhether the source of data (investigation and literature review) was clear; 2)Whether the inclusion and exclusion criteria of
exposure group and non—exposure group(case and control) were listed or referred to previous publications; (3)Whether the time stage
for identifying patients was given; @If it was not from the crowd, whether the research objects were continuous; &Whether the sub-
jective factors of the evaluator covered up other aspects of the research object; (©Whether any assessment to ensure quality (such as
detection/re—detection of subjective outcome indicators) was described; (DWhether the reasons for excluding any patient from analysis
were explained; @Whether measures of how to evaluate and/or control the confounding factors were described; OIf possible, explain
how to handle the lost data in the analysis; I0The response rate of patients and the integrity of data collection were summarized; ADIf

there was follow—up, the percentage of expected patients with incomplete data or follow—up results was identified
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Figure 3 Meta—-analysis of the etiology of high fall among Chinese TSCI patients

etiology of traffic accidents among Chinese TSCI patients

Figure 4 Meta-analysis of the



o [ A A A2 7 2023 4EAS 33 4555 5 1)

Chinese Journal of Spine and Spinal Cord, 2023, Vol.33, No.5 403

210 KkFRMWA

XF 17 e SCHER AT s < B (L 16) 438, 45 2R
IR 17 WGBS BEAS I v X BR 43 A AN AEAE
KFEMAT, FET BIHA Egger £ 50 45 K /R P=
0.4924(P>0.05) , Jo W b & 2% M £ 5 A S R0BAH O
(Begg) i 4 4% 5 . /8 P=0.4838 (P>0.05) , JC H
KR

3 iFig
ARWEFT X IT 5 A [E TSCI 1 3 4798 27 31T
T RZGIEH, XF TSCL WK R 1T T Meta 5087,

e —
Sp—

apmjior. e b
AN N

—

-y - mrm Ak
AT W R R EF
P—— & T T )
- L] AT RNT LB EE
e & TIT TN
| LR - L BN
e & ST
il L] Tl NV i
e & i | i el B
A - Tl TR aTE
L & NIE RN EIN L
Lo

Tas I

-

i

T

1)

1 - AIN|EE Y
Ee T L - apminm i .
S TI L] AIN (N LA
& e L] ST TLE R L
Az il SR D
R B0 L. T

uil

B 5 rf[E TSCIT A ARAL AR B 2 5 L1 Meta 23 BT
Figure 5 Meta-analysis of the etiology of low fall a-
mong Chinese TSCI patients

WEAE SCRRIHR T8 ] TSCI B9 Hoi R A 37/100 J7
M 78 5 ZE A5 B 2018 47 b [l TSCI 1 U 4
7 66.5/100 J1 . AWFFEIE i Meta 53 H7 & 3, v [
TSCI B HR 2k 60/100 J7, kb 37 91 1 X 1
AR RO R (12.1~61.6/100 J7 ) 1Y 4t 1 7K -2,
A, 2007 448k TSCI HJ%K R N 23/100 J7120 Rk
FEZUNTF 2 K S PR IR 24 1 R 4 )
4 36.6/100 J7 . 19/100 Ji 15.9/100 Ji Al (11.5~
13.3)/100 J5&=01 ¢ b ml WL, 3% =5 5 4 (% TSCI
FR R T 1 A A i X

TSCI B &5 47 I 7 T Be 47 & A T i A8k
I [ 1) - 35 R AR N 20 T2 70 AR AR 28.7
% BN E] 2010~2014 41 42.2 %P 5585 24 1) F
Y % 95 AE 1 N 1994 ~1998 4F 1 44.1 % #2255 5
2009~2013 41 52.6 %13 X F W] TSCI & # 1%
PJAE IR TEAS WG K, AWFFE N A B SCHERZR W], 3 5
AErp [E TSCI &8 & (19 7 3445 8 A 32.09~53.92 %
NG HLR AR B E 1) R [l B M R
Tk, B4 L BIAE 1.86~4.73:1 Z 1], # /% i 4F
FPESE TSCI B 1 £ 2 B X ml BE 5 v [ 55 4k
MR T3 56 TAE Y LA B KA G

i 3 25 SCHR A TSCT B9R IR ASF 5T % B0
80 R 52 3 O Y 1 R TSCL & 0 1Y 32 2 i
DAL L v 380 Sy e e A R O L v Ak B R A
HOLR ST AR EE RS 2010~2019 4F b [E
ZHFFE O UGA Y 1858 i TSCI 35 1 43 45 51
AH—Z0 . AL BA TR 9 R 5 HE R 30.3% 2 fie R E

[T RS FT S ]
i

Easly -l L

& EIREET i -l D] O, DAT]  WAF
(= T iE ] = B s R WS
T — 1 TR WS T
I e [FiiE B 0 TR I TE TR
£ i=§]1 - DOF[ NS DON] MWW
o B Srami E B LTI T TR T
g —— P e B TR
i e T T BT T

Iy T w0 e B H A )
Vol ol B = @ Syiy = 07 BN p s 00
Vot pl ® el e LAY =i 0

REramrr-aecis Db — Lo e regani

6 HIE TSCI 4R K %1 Meta 7T (/1000 A¥K)
Figure 6 Meta—analysis of annual incidence of TSCI in China(/1000 person—times)



404

rf R R A 2 R 2023 4R 33 245 5 1)

Chinese Journal of Spine and Spinal Cord, 2023, Vol. 33, No.5

FR 9 R, YR HRIE , 55 ) TSCI Y B 5 PR i A 32
T S W 7 S AR R R AE 45 B UL BN
e AR T 3 1 1) & B e R B Y
SEAh B A By L R, R SR Y
TAEC R 2 0 o TS A GE %2
WAL, FEE L AE N R ERREAT
PRLI o 42 57 T b 1) 8 A By B i e B e TN
AP AR U N AN AR A Bk R
TSCI W% WA, Z 0T 24 NMILE, Z4E A
TR GE 45 by R AR AR, LB B = Z 2R
25 5y A A5 i 7™ A& TSCIL,

TSCI H8 & 1 10455 3 o7 A 7™ o 7 AT — 58
(43 A LA, ARBFSE & B, b TSCT B A 40
By SUME RN M A o A 0 R
55% , BOHER 5% A 219% ., 58 VG 5 1) — DU 53 PO

7, 1% TSCT A 45715 B L i 22 1 2 M A
(51.4%) , HAR 2 #iME (30.9% ) , Elshahidi Z555% /f
ZRANACAE - XY 7 A kAT 1T AESE, H TSCT i
AT B i WA A | HCYR Sy SUME A
i 7x F [E TSCIL AR 2 1 0 45 19 B o T 5 Ho Al [
KX A7 2 50 i %F TSCI H & ASIA #4345
G 7 LE 25 AR A A 25 A 5 SRR E P — 3L,
i LB 2 3 H Y A RN D 4]

A 38 = ORI e A B 8 R R L, AR
Dy 5 2 ER AL A, R R e 0 R L AR AT
A Ry, BRI, TSCT HCE H5 JF HA B A7 1Y)
With, AR, A G I TSCL 83 i 1t
H 56%[95%C1 (45%~67%)], itk H K
TSCI B #H HBAFAE G IF M1 o Tasoglu SEBIXS 4 HH:
TSCI AHF R AT iR 27 A7 20 A, 3 27.5% 1

- T e e ey
i - [IT] - ot =
ST - L i) via m—_—" . LRI aE
[rr—— - L ) L — F i i) i
. : I- -::: ": il £ mlilnid i iE
i ST ER (L]
" L] T - - iy L I:I [ .I ]
1y ™~ e —— & = [ ERTELL P T
[ PR - e e LEFeE L3 N e -
- FS L] i o i - BN PR [
LEE - e i AT " EH|TM P (1.
£ o L] ] (] (TR - P vy T,
F - il oo i e a T | T
T = TR T P T - Mt ] .
il p s - B 2 L RN - whi - L]
crmmw - .'a:._.: ::-- |: . . R by alm
r— - LU = E i - CIES T ] m
o FLIE - BRI Gl ]
M T [ ] JE T ] (L]
[re— Wl e b
P - B - —— _— ol LI (=1
e e L [ W PR L] —— i
ECEEE R AT | L PTENE P TR RTY ]
Tk d o B owo W ow LR LR N R ]

WHE-H—--\..-! ik

LT LI
=i

— -
i i ER T i
—_a T L] IR I T
- & TR TIIIEE ]
[*1.§ | L3 R BRI T
B (U IET WL RS ]
T L IEjAA A rE
T i L R T
L, R T T T
T o T TS E g ]
s TE - PR A
v ® o R AT T
L - AW L B T
Eiam [EIL . s e e
— - L B b
e e A AR EE
i | | EE [ S H B

LB PR Gl LR A L]
(b TR RS REL L ]

@‘_-_ e —

R —

- -
ChmegEI - LTI T T ]
Ty TIDC CETRE W
LS o] Ll TN IO
EllL] LS iE IR P
L S o] L] LLTHE BT
.y [l TR ]
LS = - BN T T
R - CETTRE 8 st
[T | - DT Pl
[ ] - LTV TRE MR ]
T BITHE prjim ey als
e Y L] (SLINE F L
e T G| L L e
= L] RE| iR LN rME
Flrmmdd - LELTRE WS T
My cBEL v THw oo Th

LD LR R R LRl Bl
EE.asrSireT §pram

(10

7 E TSCL A BB R 19 Meta 7087 B 8 i [E TSCI i i B4 415 2 1 Meta 7047

B9 i TSCLEH

ASIA A A1 i LY Meta 23 H7 10 1 E TSCI 3% ASIA B 24145 5 19 Meta 43 #7

Figure 7 Meta—analysis of cervical spine injury rate in Chinese TSCI patients

vertebra injury rate in Chinese TSCI patients

Figure 8 Meta—analysis of thoracic

Figure 9 Meta—analysis of the proportion of ASIA A injuries in Chinese

TSCI patients Figure 10 Meta—analysis of the proportion of ASIA B injuries in Chinese TSCI patients
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