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Abstract

Objective: Based on data from the Global Burden of Disease Study 2021 (GBD 2021), this study ana-
lyzes the changing trends in the disease burden of testicular cancer incidence, mortality, and dis-
ability-adjusted life years (DALYs) in Chinese men from 1990 to 2021, exploring its age distribution
patterns, long-term evolution trends, and demographic drivers, and predicting future disease bur-
den trends. Methods: The incidence, mortality, and DALYs of testicular cancer in Chinese men from
1990 to 2021 were extracted from the GBD 2021 database. ASIR, ASMR, and ASDR were calculated.
The disease burden levelsin 1990 and 2021 were compared, and the estimated percentage annual
change (EAPC) was used to assess the long-term trends of ASIR, ASMR, and ASDR. Further analysis
was conducted on the distribution characteristics of testicular cancer incidence, mortality, and age-
standardized mortality events (DALYs) in different age groups in 2021. The Das Gupta decomposi-
tion method was used to decompose the changes in incidence, mortality, and DALYs from 1990 to
2021 into three components: population growth, population aging, and epidemiological changes.
The APCM model was then used to predict the future trends of ASIR and ASMR for testicular cancer
in China. Results: From 1990 to 2021, the incidence burden of testicular cancer in Chinese men in-
creased significantly, while the age-standardized burden of mortality and DALYs generally showed
adownward trend. The number of new cases increased from 1839 to 6696, and the ASIR rose from
0.32/100,000 to 0.79/100,000; the number of deaths increased from 1048 to 1245, but the ASMR
decreased from 0.21/100,000 to 0.14/100,000; DALYs decreased from 49,459 person-years to 44,760
person-years, and the ASDR decreased from 8.06/100,000 to 5.34/100,000. EAPC analysis showed
that the ASIR showed a significant upward trend, with an EAPC of 2.70% (95% CI: 2.37%~3.04%),
while the ASMR and ASDR both showed a significant downward trend, with EAPCs of -1.84% (95%
Cl: -2.17%~-1.51%) and -1.94% (95% CI: -2.27%~-1.61%), respectively. Age-stratified analysis
showed thatin 2021, the incidence and age-standardized burden (DALYSs) of testicular cancer were
mainly concentrated in young and middle-aged men, with the 30~34 age group bearing the heaviest
burden; the mortality burden, however, was more concentrated in the elderly population. Decom-
position analysis showed that the increase in incidence was mainly driven by epidemiological changes,
while epidemiological changes had a negative contribution to changes in mortality and DALYs. Pre-
dictive results indicate that the ASIR (autoimmune disease incidence rate) of testicular cancer in
Chinese men may continue to rise and gradually plateau, while the ASMR (autoimmune disease rate)
will continue to decline. Conclusion: From 1990 to 2021, the incidence burden of testicular cancer
in Chinese men increased significantly, while the age-standardized burden of mortality and DALYs
generally decreased. Future efforts should focus on strengthening early identification, high-risk group
management, standardized diagnosis and treatment, fertility protection, and long-term follow-up
in young and middle-aged men, while also emphasizing individualized management of elderly pa-
tients.

Keywords

Testicular Cancer, Disease Burden, China

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0

DOI: 10.12677/5a.2026.157170 314 Gt 5 N


https://doi.org/10.12677/sa.2026.157170
http://creativecommons.org/licenses/by/4.0/

BN

b
1. 5=

52 HJE (testicular cancer, TC)J& 5 MW R A FEH R G0/ WAH BA KRR A L T AR PR s, Hrp gy
95% NAFEA IR, EERAT 15~44 ZFHHFETNE[1]. TC BMAIETZHREUL, I BIRFR, Bk
T REFEIRITCREUCEBE UG, HRTEFEZ AT Sl E BB, B &IaTT IR
AR B IIRE . BRI AR . AR T S AR R 25 )R 1 R AN R [2]

LR, 28K TC 1) ASIR & a2 EFHES, 1 ASMR AEX e Bl R R IEEH (3], R, TC %
I SR A AT LR B b 2 S, RROM AN L 28 S5 m U N IX R R B, 1 A RSN B X B R0 R A, (H
S WIAEIR NG IT A VAN R, BET-AEAERT BE R tH[4]. X2 R K] TC A AMY 55 IR
ITRARAE K, WSERITEIR. RIS BRI T AP B TIAE G

H A 22 s s 8 R e A A, BRERE. SORE. AF. BT AASRHE DL TR N
T MBS N TR SR AEA R [2]. IEHER, TP K [ 52 U ko a3z i %2 21 96E .
CVAIFFEIESE, 1990~2021 4 [E] 52 AU g AR FAE T AR AL AT RESZ B AE0E I T A 27 2880 2 [R] 52 [ 5
RIA T FANAAAE R, AT ERE B A ANBE, ZRE TR JETC. DALYs. At A%
KB 2R B AT B 1 RGBT BN R = .

R, A#FFIET GBD 2021 62, 241 1990~2021 £ [H B 44 TC K%K SET-F DALYs fiiH4s
b, UIHIAFRE TC FHIRA . MNEAIATT . A8 1R R B U & AR AR A T 003 22 A

2. HREFH*
2.1. HEKIR

2021 HFEAERPH AR5 (GBD 2021) 1 PAETHE S5 PEA B FE st 47 . GBD 2021 RGEVHAL 1 1990 4
%2021 AFHAE] 204 AN FANHBIX 1) 371 Fhge s A 15 DA K 88 A& R K5 g 6], S vl 4
BR T AR B4 A2 4 (https://www .healthdata.org/) T #. GBD i H 5T e AHOCEHR YR, N 8, e
WA TG I, FFAE A = MobR A TR EOR AT @8 FET R S AR L I = ey B A [ )3 A
UL 915 DisMod-MR [6] [7].

MEHE PEHERE 1990 4F 2 2021 -4 10 J5 AN I TC Jifil % (incidence) FET- A% (deaths) FI{5 5%
$& 7% i £F (disability-adjusted life years, DALY )% &% 3 95% UT, 1 i 5505 57 48 (645 - AW 73T 2021
SE GBD R RI4r TANFAFERYH: 5 8 94 B %W S F—4H, 95 DU ERlid. iTEA 14 P LLTNHE
H, NIESHERE R 0~14 S HEH SN 4.

2.2. Gt

FERFR LA (ASR)H TV BR AN R X 2 [F] AR R 454 22 (6] I EEFARYE GBD 2021 FrRHI 4Bk
PRAEN I SGE R EATRAEAL, SR EE TSR, AT DR AN R I 22 RUBE R 50 B 4E K B AT BR8] 4R
Frib %45 ASIR (age-standardized incidence rate). ASMR (age-standardized mortality rate)fl ASDR (age-
standardized DALYs rate), 75l TR EERARME AR . FRIEIE TR AFE R IR DALYs . T H
FWTME RN 10 JIN . NPFEERIRME R AR, ABFFRM EAPC #HAT#EH 70
Bro DAEEAR N EHASE . FEARL AR H AR BON R AL B @ S AR A, Bl In(ASR) = ASR + fx+0.001,
Ho x R PIFEFA . EAPC i E AR

EAPC =100x(exp(8)-1)
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JE EARER ]3RS EAPC Y 95% B 5 X 0. # 95%E 5 XA FIRAT 0, NIZFKE ASR 2 At
# # ER/NT 0, NIERH] ASR 2 RS #HEBEEXEER O, MR ASR ES¥R X FRKAER
EHAA

AT WTAEIS o3 A RFAE , ASHIE A4 I GBD 4 6% 7r 43R 2021 AFA [FAF RS 2H 1 R i B SET 40 DALY
Rt FHAER =, RS ERH A HKR .

HiE— G AENT 1990~2021 4 Hp [ 22 Jufg 4axf AR AR CRYR, A 7R A Das Gupta 70 ff 5%, ¥R
WiE SETHUR DALY B i N K N E 2GR TR 80 =343 9], Fob, AHHKR
W N ARG ) DTk, N R R AR 25 A PR R DT R, AT 98 27 R A S I 6% S 078 R AR
TRk 2R T 4l 3 DA 2H B 2 AR T 1990 4R BE 4R S0 I B 43 B DTk R -

VPAG AR SR g A& 3, ASHI U R FHAERE - B - BAZIAE AL (APCM) Tl H [ TC ) ASIR 1 ASMR
ARG FA[10] [11] BERLEE T 5 AR H AN 5 AR IR A, R F A v N\ 1AL EE o B 700000 44 1] ASTR
F1 ASMR.

3. 5%
3.1.1990~2021 £EhE TC BiEERFHIBTL

1990~2021 4%, H[E TC KJw A £ EFAEFHEE 1), 1990 FFrE TC Frk wifil N 1839 #1(95%
UL: 1463~2275), 2021 fEHINZE 6696 11(95% UIL: 4908~9009), 141 264.03%. [FY], ASIR H1 0.32/10 /i
(95% UI: 0.26~0.40)F+ % 0.79/10 J3(95% UI: 0.58~1.06), ¥&hH 143.90%.

TR AR 5 AR S PR AR . 1990 “EHE TC AET- AEh 1048 91(95% UIL: 832~1299), 2021 4F
iz 1245 $1(95% UL: 932~1619), 311 18.81%. A1, ASMR Hi 1990 4F 1] 0.21/10 J3(95% UI: 0.17~0.26)
FREZ 2021 £E11) 0.14/10 J3(95% UT: 0.11~0.18), FF# 31.25%.

DALYs sk 2 N . 1990 4EH [E TC [ DALYs A4 49,459 NH:(95% UL 39,415~61,176),
2021 £ R £ 44760 NH(95% UL 33,476~58,193), F[% 9.50%. ASDR Hi 1990 ] 8.06/10 J5(95% UL:
6.42~9.97) N &% 2021 £ 5.34/10 J3(95% UL 4.01~6.91), T 33.73%. ST =, $E TC £ “Kk
JRAAE_ BT FETA DALYs S Antb 740 R BI4FAE

Table 1. Changes in the disease burden of TC in China from 1990 to 2021
% 1.1990 ££5 2021 fFH[E TC FBAELN

ECEZ 1990 “F ¥ 2021 SEHCE ﬁ%ﬁ;{}; 19?/01 f %SR 20311 ?%SR ASR(I;}ZM%
Incidence (1461321329275) (490686396009) 264.03 (0.2%233 40) (O.S%Z?.O6) 143.9
Deaths (8358‘399) (93531219) 18.81 ©. 1(;35.26) (. 1?213. 18) 3125
DALYs (394‘1‘22?176) (334;2122193) e (6.482896.97) (4.05132.91) 37

1990~2021 FHE TC #H A WBIEF ASIR Bk E FF-as, FRIARRAIEFZMIA ). LA
AR E RN, (H ASMR SR R, BERFE TS 7 F 05 45 /b iEAL J5 1 BT %K . DALYs 08 18H ~
F%, ASDR FRFHE NI, $27 52 AU AH e fa BE A d 452 2k T P Tl
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Figure 1. Trends in the disease burden of testicular cancer in China from 1990 to 2021

& 1. 1990~2021 £ EZRERFHIBTHIEE

3.2. EAPC ## 494

1990~2021 Fi[H TC ARIFEEIRTER KRN EBAAER B2 7 (E 2). ASIR ) EAPC A
2.70% (95% CI: 2.37%~3.04%), &/~ FE 5 TC ) ASIR 765t 2 =+ R E8E LT, Mz,
ASMR F1 ASDR ¥ 2 B3 N, H EAPC 47 8-1.84% (95% CI: —2.17%~—1.51%)H1-1.94% (95%
CIL: —2.27%~1.61%).

HHE TC B S I R A B TE L BETRIMER ER A A e S R R M RRIE . ASIR FRRSE
TrE i Bt [E TC KR /KFEAZERS N, T ASMR F1 ASDR R B4R, R 3 Rs I 8oss: BTk, (|
BT IR AN e S5 A it R A7 R AE AR e S5 M AR HEAL JS A T

Trend (O Decreasing @ Increasing

1
ASIR ! O—
1
]
1
ASMR O :
]
1
1
ASDR O :
]
1
3 -2 1 0 1 2 3 4

EAPC (%)

Figure 2. Changes in EAPC of ASIR, ASMR, and ASDR of TC in China from 1990 to 2021
2.1990~2021 ££5FE TC K ASIR. ASMR F1 ASDR #J EAPC 34k

3.3.2021 ££ TC ER A ERFIEN T

2021 4, HE TC & SET- M DALYs fEA RIS R IR 2R . KW FEE T THEFES
P, 30~34 BAERALET R BB E, N 1089 1(95% UL 845~1428), FHLIRN 35~39 Bl 25~29 % 4k
o 20~44 G FRAF RGOS T S ATHRIFGIN 53.11%, 15~44 LA 1 56.63%, 152 I
R AH F B AR B (] 3).
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MAEES R HRE, B E HBUE 75~79 ZEE, N 2.02/10 J5(95% Ul 1.45~2.74), H% N 85~89
G, 9 1.90/10 J5(95% UL 1.53~2.31), HIRRIRARHE LEE T THHENR, (HEEFERH
BTN IR, AR ) A e Ak T8 7K o

PR AR F AR TR T2 4E A, 2021 SFIET- N BUR = IAERE 4N 75~79 %, 9 126 151(95% UL
92~166), VKN 70~74 % . 65~69 % 1 80~84 % T2 . 65 % K UL NBEFE T8 5 4= #0125 48.01%.
MEERSBIFET-HRE, 95 % KL AR AR, N 2.34/10 J1(95% UI: 1.80~2.85), XA 85~89 % Fll 90~94
BAERA, 431N 2.08/10 i1 2.02/10 Ji.

DALYs FUHTEFES /3 A b3 B H AR R I 2 AE A0 T S IR 4E A0 2021 4F DALY's £ i e R AR e
N 30~34 %, N 6836 N-(95% UL 5437~8333), HUCHN 35~39 B fil 25~29 S H-#44H, 437N 4683 A
R 4136 N 15~44 B4R DALYs At di 43 DALYs 1 53.66%, 20~44 R4 17 49.38%. M
W DALY 25, 85~89 L 4EH K, N 21.01/10 J3(95% UL 16.84~25.35), Hk 95 % ML L.
90~94 % Fll 80~84 % LEHYAH .
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Figure 3. Age specific incidence, mortality, DALYSs, and corresponding age-specific rates of TC in China in 2021, classified
by age. Error bars and shaded areas represent 95% UI. Bar charts represent quantities, lines represent ratios, and Ul represents
uncertainty intervals

3. IRER DM 2021 F£HE TC Fib R LR FETH. DALYs RITRERRIER. RESFAZXIFEER 95%
Ul, #HRERTHE, LEFTRIEE, Ul ATHEMKRXE

3.4. SRS

HNRGHENT 1990~2021 4F TC Laxt LB S5 MRS R 28, AHIF A0 R 4. AET-30F1 DALY
HIARACIEAT iR Ar A, B B AN I . N D Z 88 DL R AT 22 A8 Ak = 35 B AR S Bk -

1990~2021 FEH [E TC KIFEL. SET-E DALY 240k I IKsh R = IEAHIF(E 4). ST RBENS
SRR N 264.03%, HHR AT IR AR TTRR B K, K B 185.49%; A 12 E AL AN 35 43 71 DTk 41.98%
F136.57%. HE TC B &GI8 N 3= 2L i 8 R R KF B FHIKE), [RS8 R % 45 1 A8 (b H g
—BIOR T R A

MFAET RS, SARIEIEA 18.81%. A TERALFIN HI3EK 2 B 5K 46.17%F1 17.96% (1] 1F ] 5T
Bk, TRATE E TR N —45.32%. X3RN, AN DGR AZ A HES) 70T ANEL BT, (HEER BT
B N BEAEAR KRR AR 7 X mh BT, DR A0 T S R Iy /Mg S .

X T DALYs M 5, SR EHER-9.50%. A FIGKFN FZ 845 077K 15.81%H1 14.72% 1) 1F 7]
TUER,  TIRAT W A TTHR N —40.03%, H A fEHEE 7 AN D ZRZEIERERH, Kk DALYs &k
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KE TGS,
HEFE TC PO AL BA BB AR VE R L OB N 32 22 drift AT 2 2 AL Bkl AT
KU DALY's BIASAL IR N 1 22 R RSN 55 AT 2 c 8 A TR Ja i 46 2R

Population aging . Population growth . Epidemiological change

T T T T T T T
-50% 0% 50% 100% 150% 200% 250%

Percent contribution to change (%)

Figure 4. Decomposition analysis of changes in TC incidence, mortality, and DALY in China from 1990 to 2021. The bar
chart represents the contribution of population growth, population aging, and epidemiological changes to the overall rate of
change, and the diamonds represent the overall percentage change from 1990 to 2021

4.1990~2021 FHE TC X Fm¥ . LT DALYs TUH SRS HRERTADEK, AOZRUFMRITH
FRUX DEURIOTH, FHRRT 19902021 FR2EBEIEEEN

3.5. TC FRFEAEH TN

1990~2021 FrH[H TC ) ASIR S& 2 EA&SR, FHA U] gedk gkt s It da T 8 (& 5).
2017~2021 4 ASIR 4 0.739/10 J5, Filit 2022~2026 FF+ % 0.844/10 /3, 2027~2031 FF+4 0.910/10 /5,
JEAE 2032~2036 FiE3] 0.931/10 Ji. M5 ASIR BEA 35, (R R4ERREEIRTK, 2042~2046 STt N
0.913/10 Ji. 5 2017~2021 4EHHEL, 2042~2046 4F ASIR THiHHE N 23.41%.

A B
ASIR ASMR
=0= Observed =@= Projected =0= Observed =8= Projected
. 0.22 ;
L
0.9 ! o == 1
7 0.20 .
Y .
081 h ~ 0484 1
S 1 8 1
(=]
2 074 1 g 1
s - | S 0.161 X
=]
N 1 a-, 1
g 06 ! & 0.144
x 1 % 1 \
= 1 1
@ .
2 o5 X @ o012 ; \\
1 1
04l I 0.10 ! N
) 1 1 -
! 0.08 ! e
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Figure 5. Forecast of ASIR and ASMR trends of TC in China from 1990 to 2046
5. 1990~2046 £EH[E] TC B9 ASIR #1 ASMR HIF2 5 Tl
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5 ASIR AN[A], ASMR 7E TRMIEA N 2 R8T B (K] 5). 2017~2021 4+ E TC ) ASMR 24 0.142/10
Jis Tt 2022~2026 4ERE A 0.133/10 /5, 2027~2031 4% % 0.120/10 /5, 2032~2036 4F-F4 45 0.105/10 JJ,
2042~2046 fEBE— BB 0.080/10 J1. 5 2017~2021 AL, 2042~2046 £ ASMR Tiiit T & 43.46%.

Ak E TC A AR RT Re gk S8, (RAE AR A B —0 R .

4. Wig

AT GBD 2021 ¥, RSP T 1990~2021 R TC &% SET-F DALYs fiddAsfr., &
hRE, PE TC KW FIHFREEIIN, MALT- A DALYs FIERARL U SR N, $Rom B A8 kA7
et R =HERFE TC ¥R BT, (HIET XA B 5 R BT .

HE TC KW 4 AT RE S 2R R RG O6. — T, B BT RS v] Rt i e o B 75 A 2 A B2
WrRE Ty 3G, BRAE AR B RIS I AT Re AR B0 28— 5T, AT, M REE . AETHERR
FHOGIH 2 B Fl = R R AR T R 2 5 R0 X B 1h . BEAERFFUdRoR, BREE. KiEs. AF. B=H
S ASRHE SIS TE N 2 W TR B R S I ATRE S TC KA R[2][12]. PR, ASIR RF&EFH = AMUR
WO K DL RE J1 88 iy, RN TR E ) 75 e TC e b Rl 2% Has 00995 DR 232 A o

HRHBEHARHE, FE TC ) ASMR Fil ASDR 2 RS, FRIET X AME 5 a5 R Fris
o XATRES RIS WA E . BT ARG . BT R 2 R AR T B R % . TC JB TR
ST RBURIE R SV TIUS B i SR o, A2 A O 3 B B AR AR S R [ 13] ARBEFE PR
DALYs [RAT I AL TR g 67, o AU T H 7= A28 a1 B T R e 401 2K (A T i

BT RN, TC EEHWTE A S, KA PA B SCR R AR T R & . F e Bt
T2 HOLAIEE W E B, BRI A AR, UIRTREII A8 N o W T Re S it OB AR
TR E TR 14]-[16]. bAN, BRAERFR SR R, TC 347 ] GO MU O AU R A e — R
R iR 2 32 T XURS[17]-[20]. IR, BB ASIR 4%:THi H ASMR R, AKokdE TC B MK 4
A UL AT BE— P3G 0, 5293 5 B B SO ST I\ SR Al B i AR A R S B AR A R A B

AT RN, 30~34 5 B RBEEN DALYs fitm, 25~29 % Hil 35~39 2 5 M [RI R AR FH 4 g 7740
R, 1K 25~39 & B PEAE ot R B0E FO S A0 6 s NHE, SRR o PR S AL RS2 UG KA R
AN IE S FHARIUAR, 51 S IR R atEs, 9D RER ZAIE 2 T7 k. W T HA RS
hE S SR SR BN B A SE R R R I S, SLAE RIS A 5% rhoin s RIS v e A RV AS 2] [12]. 5
UEIFIE, 75 % B LA B NBERIAERS AR . JET- R A DALYs REm, RS EEE TR0
REGERIVE p7, NIINGRA FREVPAL . TRTT A2 1 A W S A AR BE o

KKEH M ER, HE TC H ASIR Algedb A =B TP &, 1 ASMR Al ReRrE: T iE. X—i
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