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Trend analysis and prediction of injury burden among children and adolescents in China from 1990 to 2021/ JIN Xue, CAO
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[Abstract] Objective To evaluate the prevalence and future trend of change of the disease burden of injuries in Chinese chil-
dren and adolescents from 1990 to 2021, so as to provide reference for injury prevention and control in this population. Methods
Using data from the Global Burden of Diseases, Injuries, and Risk Factors Study 2021 ( GBD 2021), the trend of change in the dis-
ease burden of injuries in children and adolescents in China from 1990 to 2021 was analyzed by the Joinpoint regression model. The
Bayesian age period cohort model (BAPC) was used to predict the disease burden of injuries among children and adolescents in Chi-
na from 2022 to 2031. Results From 1990 to 2021, the standardized incidence rate, standardized prevalence rate, standardized
mortality rate, and standardized disability-adjusted life years ( DALYs) rate of injuries among children and adolescents in China
showed an overall downward trend (AAPC=-1.14%, -0.76%, -5.41%, —5.03%, P<0.05). For different genders, the standard-
ized incidence rate (7 106.00/100 000, 5 388.00/100 000), standardized mortality rate (92.00/100 000, 19.00/100 000), and
standardized DALYs rate (7 834.00/100 000, 1 673.00/100 000) of injuries in boys were higher than the rate of injuries in girls in
1990 and 2021 (5 188.00/100 000, 3 874.00/100 000; 61.00/100 000, 10.00/100 000; 5 398.00/100 000, 945.00/100 000) .
Compared with Asia and globally, China had the fastest decline in the standardized mortality rate (AAPC=-5.41) and the slowest
decline in the standardized prevalence rate (AAPC=-0.76) among children and adolescents. The results of the Joinpoint burden
trend analysis demonstrated that the standardized incidence rate of injuries showed an increasing trend from 2005 to 2021, and the

standardized prevalence rate of injuries showed an increasing trend from 2006 to 2021. Among the different age groups, the disease
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burden of injuries was highest in the 15-19-year-old group in 2021. For different types of injuries, the standardized incidence rate,

standardized mortality rate, and standardized DALY rate of unintentional injury were higher than those of transport injury, and self-

harm and interpersonal violence from 1990 to 2021. The BAPC prediction model showed that the standardized incidence rate
(4 833.05/100 000-5 313.70/100 000) and standardized prevalence rate (5 433.90/100 000-5 821.88/100 000) of injury showed
an increasing trend, and the standardized mortality rate (13.69/100 000-5.52/100 000) and the standardized DALYs rate
(1226.37/100 000-510.14/100 000) showed a decreasing trend during 2022-2031. The analysis of influencing factors found that

children and adolescents who drank alcohol were at high risk of injury burden. Conclusions From 1990 to 2021, the injury burden

of children and adolescents in China generally showed a downward trend. The standardized incidence rate and standardized preva-

lence rate of injuries are predicted to increase from 2022 to 2031. More targeted and individualized intervention measures should be

developed to reduce the injury burden in children and adolescents.

[Keywords] Wounds and injuries; Cost of illness; Regression analysis; Child; Adolescent
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Table 1 Comparison of disease burden of injuries among children and adolescents in China, Asia and globally in 1990 and 2021/107°
pom - i M 2
1990 4 20214 1990 4 021 4 1990 4 2021 6
k% L 7106.00(5 899.00~8 485.00) 5 388.00(4 422.00~6 478.00) 8 932.00(7 710.00~ 10 340.00) 6 621.00(5 730.00~7 637.00) 12 127.00( 10 433.00~ 14 114.00) 8 035.00( 6 927.00~9 313.00)
o 5188.00(4 356.00~6 105.00) 3 874.00(3 146.00~4 717.00) 7 141.00(6 105.00~8 343.00) 5 308.00(4 494.00~6 242.00) 8 703.00(7 426.00~10 162.00) 6 177.00(5 228.00~7 258.00)
At 6180.96(5163.73~7335.88) 4683.75(3 850.85~5 631.00) 8 061.64(6 937.93~9357.34) 5 991.88(5 157.00~6950.22) 10 449.36(8 960.22~12 159.93) 7 132.89(6 108.79~8 283.90)
PRt g L 5991.00(5 291.00~6 896.00) 4 630.00(3 963.00~5 471.00) 6 100.00(5 477.00~6 853.00) ~ 4 667.00(4 141.00~5325.00) 7 291.00(6 616.00~8 142.00) 5 103.00(4 587.00~5 740.00)
s 6956.00(5 832.00~8 417.00) 5 792.00(4 680.00~7 259.00)  6297.00(5 481.00~7 341.00) 4 820.00(4 140.00~5 658.00) 6 835.00(6 040.00~7 792.00) 5 128.00(4 468.00~5 940.00)
AF 6459.62(5 578.09~7 574.38)  5169.93(4 315.48~6265.35) 6 195.74(5 486.47~7 063.51) 4 739.93(4 158.36~5 465.59) 7 067.89(6 356.25~7 916.64) 5 114.82(4 540.63~5 822.08)
LR % B 92.00(78.00~108.00) 19.00(16.00~23.00) 73.00(65.00~81.00) 27.00(24.00~31.00) 72 00(65.00~79.00) 31.00(26.00~35.00)
ke 61.00(52.00~72.00) 10.00(8.00~12.00) 49.00(43.00~55.00) 16.00( 13.00~18.00) .00(39.00~49.00) 17.00( 14.00~20.00)
At 76.99(66.45~89.39) 14.97(12.54~17.63) 61.47(55.06~68.04) 21.69(19.08~24.50) 58 49(52 90~63.90) 23.95(20.20~27.68)
TR DALYs R 5 7834.00(6 663.00~9 214.00) 1673.00(1393.00~1993.00)  6229.00(5 539.00~6 931.00) 2 308.00(2 042.00~2 611.00) 6 165.00( 5 562.00~6 748.00) 2 613.00(2 228.00~3 000.00)
4 5398.00(4 631.00~6300.00)  945.00(797.00~1 118.00) 4 315.00(3 826.00~4 845.00)  1403.00(1209.00~1 625.00) 3 936.00(3 511.00~4 367.00)  1530.00( 1 266.00~1 806.00)
At 6663.79(5751.29~7729.08) 1334.33(1135.51~1552.92) 5 302.94(4 760.78~5879.22) 1 874.70(1657.39~2 125.77)  5075.89(4 591.14~5 560.91) 2 087.26(1 779.07~2 417.93)
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Table 2 Trend analysis of Joinpoint burden for children and adolescents injuries in China from 1990 to 2021

H
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o B APC(95%CI) iy APC(95%CI) T APC(95%CI) A fy APC(95%CI)
bk 1990—2001  -0.80(-2.06~0.49) 2001—2005  -8.81(-16.15~-0.83) 2005—2021 0.64(0.01~1.27) 1990—2021  -1.14(-2.28~0.01)
il 1990—2000  -0.58(~0.69~-0.46) 2000—2006  -3.44(-3.79~-3.09) 2006—2021 0.20(0.13~0.28) 19902021 -0.76(-0.84~-0.68)
A A 19902008 -4.07(-4.44~-3.69) 2008—2021  -7.24(-7.89~-6.59) — - 19902021  -5.41(=5.75~~5.08)
PR DALYs 2 1990—1997  -2.14(-2.84~-1.44) 19972008 -4.80(=5.11~-4.47) 2008—2021  -6.76(~7.01~-6.50) 1990—2021  -5.03(=5.24~-4.82)
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Table 3 Disease burden of injuries in children and adolescents of different age groups in China from 1990 to 2021/107

WY A : R :
<5 1990 8 573.73 7 766.25 8 194.26 2 139.87 1 985.44 2 061.95
2021 4 591.80 3 768.18 4 209.65 1 068.37 901.24 990.82
5~9 1990 6 060.85 4 324.67 5227.73 4 532.58 4 889.66 4 703.93
2021 4 708.39 3 414.55 4 102.78 3 157.98 3625.19 3 376.67
10~ 14 1990 6 128.19 4 082.14 5 138.23 7 235.07 8 371.90 7 785.11
2021 5 360.74 3 881.84 4 670.98 5 686.01 7 097.19 6 344.19
15~19 1990 7 606.23 4 272.29 5 983.98 11 206.64 14 022.20 12 576.66
2021 7 173.71 4 529.56 5 948.90 9 516.06 12 823.42 11 048.08
RS e : DALYs ¢ :
] ir it 5 tc aiF
<5 1990 167.94 147.96 158.55 14 880.66 13 137.24 14 061.34
2021 20.11 15.10 17.79 1 825.22 1 376.92 1617.21
5~9 1990 74.40 34.12 55.07 6 342.53 3 003.05 4 740.05
2021 15.69 7.97 12.08 1 389.67 746.80 1 088.76
10~ 14 1990 46.40 22.02 34.60 3 855.21 1 963.39 2 939.88
2021 14.88 6.42 10.93 1 485.26 741.72 1116.13
15~19 1990 68.52 29.84 49.70 5 352.85 2 539.65 3 983.98
2021 27.38 9.93 19.30 2222.16 971.10 1 642.65

>N
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Figure 1 Changes in disease burden of different injuries types among children and adolescents in China from 1990 to 2021
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Table 4 Prediction of disease burden of injuries in children

and adolescents in China from 2022 to 2031/107°

e Frfk Frfk Frfk kit
KR iy RS FET-%H DALYs R
2022 4 833.05 5433.90 13.69 1 226.37
2023 4926.32 5523.44 12.48 1122.94
2024 5 006.88 5599.84 11.34 1 024.60
2025 5077.27 5 658.27 10.28 932.35
2026 5136.75 5 696.18 9.30 846.81
2027 5 186.45 5717.80 8.41 767.83
2028 5227.84 5733.77 7.59 695.31
2029 5262.18 5755.04 6.84 628.62
2030 5290.61 5784.68 6.15 567.04
2031 5313.70 5821.88 5.52 510.14
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Table 5 Influence factors of injuries among children

and adolescents in China in 1990 and 2021
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107 107 107 107
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Jei e =706 -1.07  -84.84  -588.74 -85.67 -85.45
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TTHEE 0.45 032 -28.89 4558 3251  -28.67
it 0.04 <001 -91.41 265 025 -90.57
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FEFETHAN DALY SO0 SR m % B R0 % S i R
2 A T ER T,

3 e

AWFFELE H 7R 1990—2021 4F [ L & 75 /D4R
P P A R R TR S (HAR L & A A
2005—2021 4F5 I3 brib U R AE 2006—2021
AR FTHERE, 1990 FELOK, o E L E DA 2
BT LRGN 2 SR A5 1) 4 35 1 1k 25 0 o8
SRR D LE T DA 05 SRR AR
FE TR ARIRTT Ak AR b | A 3% Jr 28 A8 s
JFE ] 28 Sk, LB AR I — 55 34 AR £
055 A 13 R AR RN R R AR 8 BT

ARG IR, 15~ 19 % 35 /D4R E Pis ta i
RHABAE R AL, 15~19 B F DAL T i ILER
B IR A BN B B B i B B, 20l AT 55 o B Ak 57
F 2E R B A Ol (O B ) R L R G R
o, AT 1 A AR R BR R Sy e T AT
BT DA 2 IG s W G 22| F A R A 58 3 S
K BERRAET R Y R, T £ e
15~ 19 2 F5 /A [0 B () 151, A e el 5 30 7 T
(AR 2T A, 0B Ak /D LB 75 /0 4F A ik 3R I AIAS
WE .

AHF ST 1 K BAPC B RS o [ L D4R
2022—2031 4455 F Bl TP L EA T U, 25 51 R
1758 bR & A bR B R 2 TR 3, bR fk
JET- bR DALYs 2 T REEH RS
PRSP KR TR A S DA R R AW 52 AVEA T,
JLFETT A5 3 (BP0 A0 ™ R B T AT BT R AR
(L4755 = ) A A0 S SR B e B4, T RE
FaIEEAR A Ay R DA KL ARG Bhil
FY KREZFHEFER K, WL, £ KT IE—L 5w
5174 i P S it L D v R AT I BE A e XU Bsf
39 5 TR) A A A B 9 9 VR G v x40 ) R SR )
FFTAES1, LAAS 380 X L3 75 4540 35 0% T dH

AR, PR HAR R K

AWFFEE i FE B 1990 Al 2021 4 [ L # /4
BiEA ARSI & KB 1990—2021 4F [ L
AR R RIS A T A 6 18 1) 4 5 SRR G o, & WG 9 L
HEDE R FE NN & E AR, JLEEF DEER
SRR, R B I A A S PO R SR R IS E , 5
TN X 3K — AR [ 811 S v AN, R L 3 DL 3 [
JLEF /DRI AT R il i 07 3% o s w48
IR R A2 X6 LB AR R T AR

H TS v A — & 1R R . GBD 2021 kT
rEDLE M D0 A 2 5 T 28R R
T, AT R PR A W) o5 7 25 AN J2 T 52 T 4R 1R A
PE. {0 GBD 2021 %4k & C 3 i DLt Hr 56 56 L e il 4k
FUME B (1 oC I 3 T 6 B 7 o i A mT e PE 48 B0
PR X e A IR R Y 45 R (R AR R AL
T3 DALYs %) S5 E 47 ROk e i 3 22 5207
TR T AR TR £ 0% AT 355 A BRI B S R T RS
FEPE , DT B AL B o it A A R )

Pl RAE A A A g e
S 3Lk

[1] GBD 2019 Adolescent Mortality Collaborators. Global, regional, and
national mortality among young people aged 10— 24 years, 1950 —
2019:a systematic analysis for the Global Burden of Disease Study
2019[J]. Lancet, 2021,398(10311) :1593-1618.

[2] RIVARA F P. Prevention of death and disability from injuries to chil-
dren and adolescents[ J]. Int J Inj Contr Saf Promot, 2012,19(3):
226-230.

[3] GBD 2017 Causes of Death Collaborators. Global, regional, and na-
tional age—sex—specific mortality for 282 causes of death in 195 coun-
tries and territories, 1980—-2017:a systematic analysis for the Global
Burden of Disease Study 2017[ J]. Lancet, 2018,392(10159) ;1736
-1788.

[4] AL-HAJJ S, FARRAN S, SIBAI A M, et al. Injury burden in indi-
viduals aged 50 years or older in the Eastern Mediterranean region,
1990-2019:a systematic analysis from the Global Burden of Disease
Study 2019[ J]. Lancet Healthy Longev, 2022,3(4) ;e253-¢262.

[5] ALLS, DESTAW Z, MISGANAW A, et al. The burden of injuries in
Ethiopia from 1990-2017 ; evidence from the global burden of disease
study[ J]. Inj Epidemiol, 2020,7(1) :67.

[6] PANT P R, BANSTOLA A, BHATTA S, et al. Burden of injuries in
Nepal, 1990-2017 : findings from the Global Burden of Disease Study
2017[J]. Inj Prev, 2020, 26(Supp 1) :i57-i66.

[7] HIJAR M, PEREZ-NaNEZ R, HIDALGO-SOLORZANO E, et al.
Unintentional injuries in Mexico, 1990-2017 ;findings from the Glob-
al Burden of Disease Study 2017[ J]. Inj Prev, 2020,26( Supp 1) :
1154-1161.

[8] QUEIROGA A C, SEABRA R, FRANKLIN R C, et al. Trends in
drowning mortality in Portugal from 1992 to 2019: comparing global
burden of disease and national data[ J]. Inj Prev, 2022,28(4) .318-
324.



R 2EAE 104 2025 4F 3 H 2B 46 4545 33 Chin J Sch Health,March 2025, Vol.46,No.3 - 411 -

[9]

[10]

[11]

[12]

[13]

[14]

1B, R5ET5, Mg, 5. 1990 — 2019 4F v & A\ FHH % 5538
i WP SR AR 3 [ 0], PO fE i 2k, 2023, 27
(11):1289-1295.

REN Y T, ZHU R F, LIN J X, et al. Analysis of the disease burden
and changing trends of road traffic injuries in Chinese population from
1990 to 2019[ J]. Chin J Dis Control Prev, 2023,27(11):1289-
1295.(in Chinese)

ZEBH, AT, 1990—2021 4F-rh [ | F A s el st P BELZE P i s £
MBI H [J]. b EAE RO ML BE 2 2 A, 2024, 16
(11):1289-1294.

LI Y, REN L. Analysis of the burden and trends of chronic obstruc-
tive pulmonary disease in China, Japan and Korea, 1990-2021[]].
Chin J Evid Based Cardiovasc Med, 2024,16(11) :1289-1294. (in
Chinese)

STEVENS G A, ALKEMA L, BLACK R E, et al. Guidelines for ac-
curate and transparent health estimates reporting:the GATHER state-
ment[ J]. Lancet, 2016,388(10062) :el19-e23.

BHi, R, EBHE, % T Joinpoint Fl APC AR
2010—2019 4R E R TTBASI A HPV EREGA4SAE Koy
BELJ]. BARTBTEE 2, 2022,49(11) :1921-1925.

NIEY W, MA'Y H, WANG C C, et al. Analysis of HPV infection
characteristics and trend of cohort population in Karamay City, Xin-
jiang, 2010-2019 based on Joinpoint and APC Model[ J]. Mod Prev
Med, 2022,49(11) :1921-1925.(in Chinese)

GBD 2021 Risk Factors Collaborators. Global burden and strength of
evidence for 88 risk factors in 204 countries and 811 subnational loca-
tions, 1990 -2021; a systematic analysis for the Global Burden of
Disease Study 2021[J]. Lancet, 2024,403(10440) :2162-2203.
A L3 42 25,2020 4R [E 5 /0 4F N AR L] EB/OL ] . (2023

-08-21) [2025-01-06 ]. https://www. unicef. cn/reports/popula-

tion-status-adolescents-china-2020.

[15] R g 548 % B g M EE [ EB/OL]. (2022-09-21)

[2025-01-06 ] .https://www. gqt. org. cn/xxgk/ qnfz/202209/120220
921_789722.htm.

[16] /ML, SRI0E, FERBIE, 4. F OB R RS RS H

ABRRRZPWHTERLT]. P EOHEBAERE, 2021,35
(11):919-924.

PENG X F, CAITT, GUITY, et al. Moderating effect of psycho-
logical quality on relationship between study stress and suicidal idea-
tion in adolescents [ J ]. Chin Ment Health J, 2021,35(11):919-
924.(in Chinese)

(17] MabE, ez =2, R, 5. FET rp SO & 4R 0 F AT

HRATHRHAER Meta 397 J]. EIEHIBIBEE, 2024,36(10) 1969~
976.

BAI X D, JIANG Y L, XU T, et al. A Meta-analysis of prevalent
characteristics of injury-related behaviors among adolescents based on
Chinese literature[ J ]. Shanghai J Prev Med, 2024,36(10) :969-
976.(in Chinese)

(18] Rpfef. FEILEEIMIE IR S T4 ()], R LR

ki, 2013,21(10) :1009.

WU K M. Current situation and intervention analysis of children unin-
tentional injury in China[J]. Chin J Child Health Care, 2013, 21
(10) :1009. (in Chinese)

[19] IHME. Disease, injury, and risk factsheets[ EB/OL]. (2024-05-

16) [ 2025-01~-13 ] . https: //www. healthdata. org/ research-analysis/

diseases-injuries-risks/factsheets-hierarchy#injuries.

Y75 B #:2025-01-07 1SE BHI:2025-02-09 AL 4EE A%

(L% 405 7)

[5]

(6]

(7]

(8]

[9]

[10]

MA K K Y,ANDERSON J K,BURN A M. Reviewschool-based in-
terventions to improve mental health literacy and reduce mental health
stigma;a systematic review[ J]. Child Adolesc Ment Health,2023,28
(2) :230-240.

PERLMAN D,MOXHAM L R N,PATTERSON C M A et al. Stigma-
tization behavior of pre-registration nurses: do the self-determined psy-
chological needs influence this? [ J].Issues Ment Health Nurs,2019,
40(4) :342-346.

B BT A SR G IR AR A O B BB MR R 0
FHSRREWITE[ 1] T i TR 2 Be % ik ,2024,36 (1) : 119-124.

LOU Y H. Collaborative model and application strategies of college
students mental health education based on ecological systems theory
[J]. J Ningbo Univ Technol ,2024,36(1) :119-124.(in Chinese)
ZEARL R AA B RS R 2 A 0 B AR HROIR B0 A3 BT K S [ 1] RL 2 35 iy
(HERIF) ,2020,21(8) :80-81.

LI X. Analysis and countermeasures of mental health status of medical
college students[ J]. Polioy Sci Consult ( Educ Res),2020,21(8):
80—-81.(in Chinese)

BRONFENBRENNER U. Toward an experimental ecology of human
development[ J].Am Psychol,1977,32(7) ;513.

VOGEL D L, WADE N G,HAAKE S. Measuring the self-stigma asso-

ciated with seeking psychological help[ J]. J Counsel Psychol,2006,
53(3) :325-337.

[11] Evod SR &R ()] EAT B2 B2, 2001, 10

(10) ;41-43.
JIANG Q J. Perceived Social Support Scale[ J].Chin Behav Med Sci,
2001,10(10) :41-43.(in Chinese)

[12] EAETF RO AIFREZE(SCL-90) [J]. F#ERE i E2%,1984(2) ;68

-170.
WANG Z Y. Symptom Check List=90[ J].Shanghai Arch Psychiatry,
1984(2) :68-70.(in Chinese)

(13] Blidrdar. i PR B 2B A A 2 S04 5 4R IABAR SEVERF 5[ 0]

L B, 2018,45(1) : 71-74.

LU S Q.Association of clinicians’ perceived social support and devel-
opment of anxiety and depression [ J].China Occup Med, 2018, 45
(1) :71-74.(in Chinese)

[14] GOFFMAN E. Stigma:; notes on the management of spoiled identity

[M]. New York: Simon and Schuster,2009.

[15] FORBES M P,IYENGAR S, KAY M. Barriers to the psychological

well-being of Australian junior doctors:a qualitative analysis[ J]. BMJ

Open,2019,9.027558. (in Chinese)

Wi EE:2024-10-12 {EEHH.2025-01-31 AXHE. HHEE



