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bearing age (WCBA) worldwide, with incidence rates significantly higher than those in men of comparable
age. However, systematic research remains lacking regarding the long-term evolution patterns of WCBA-
specific cancer disease burden and their socioeconomic determinants across extended timeframes. This study
aims to comprehensively evaluate the disease burden and spatiotemporal trends of 30 cancer types among
global WCBA from 1990 to 2021, providing scientific evidence for developing targeted precision prevention
and control strategies for female malignancies. Methods A cross-sectional design was adopted in this study,
and the data from the Global Burden of Disease Study (GBD) 2021 on the incidence, prevalence, and disability-
adjusted life-years (DALYs) of 30 cancers among WCBA from 1990 to 2021 were extracted. Stratification was
performed by age groups (15 to 29 and 30 to 49 years old) and socio-demographic index (SDI). Incidence
rates, DALYs rates, and their estimated annual percentage change (EAPC) with 95%CI were calculated.
Spearman correlation analysis and restricted cubic spline (RCS) models were applied to fit the non-linear
relationship between disease burden and SDI (significance level P<0.05). Results In 2021, the 3 leading
cancers by incidence among global WCBA were breast cancer (28. 81/100 000, 95%UI: 26. 84 to 30. 94),
cervical cancer (15.77/100 000, 95%UI: 14. 40 to 17. 23), and ovarian cancer (4. 40/100 000, 95%UI: 3. 86
to 4. 88). From 1990 to 2021, the incidence of colorectal cancer demonstrated a significant upward trend
(EAPC=0. 48, 95%CI: 0. 42 to 0. 55, P<0. 05), whereas the burden of stomach cancer (EAPC=-2. 01, 95%ClI:
-2.07 to —-1.95, P<0.05) and leukemia (EAPC=-0.90, 95%CI: -0.97 to —0.83, P<0.05) declined
significantly. RCS fitting revealed significant non-linear correlations between disease burden of tracheal,
bronchial, and lung cancer and SDI (P for non-linearity <0.05), with the incidence peaking at an SDI of
approximately 0. 8. Age-stratified analysis indicated that the 15 to 29 years age group was predominantly
affected by leukemia and central nervous system tumors, while the burden in the 30 to 49 years age group
concentrated on breast cancer, cervical cancer, and colorectal cancer. Conclusion Between 1990 and 2021,
the overall cancer burden among global WCBA remained substantial, with significant evolutionary shifts in the
disease spectrum. Cancer incidences demonstrate close associations with socio-economic development levels,
characterized by high incidence in high-SDI regions coupled with low DALYs. This study provides macro-
level data support for developing intervention strategies that integrate cancer prevention and control with
reproductive health management. Countermeasures Health policymakers are recommended to implement
stratified precision prevention and control policies based on age and regional SDI levels: for the 15- to 29-
years-old population, priority should be given to promoting HPV vaccination and implementing fertility
preservation measures during antineoplastic therapy; for those aged 30 to 49 years, coverage of combined
breast and cervical cancer screening should be expanded, and early intervention for metabolic-related tumors
such as colorectal cancer should be incorporated into workplace and community health management systems.
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Table 1 Global incidence for 30 cancers among women of child-bearing age in 1990 and 2021, and the trends from 1990 to 2021

Cancer type

Number of cases, 1990

Number of cases, 2021

Percentage

Rate per 100 000 Rate per 100 000
people, 1990

people, 2021

EAPC (95%CI)

(95%UI) (95%UI) change /% (95%U1) (95%U1)
Breast cancer 256 715.75 561 438.09 L 19 19.20 28. 81 1. 16
(246 082.34—270223.80) (523 146.53—602 977. 82) (18.40—20.21) (26.84—30.94) (1.09—1.24)
Cervical cancer 204 495. 07 307 427.99 0.50 15.29 15.77 0.07
(190 489. 68—219 885.70) (280 667. 45—335 692.27) (14.24—16.44) (14.40—17.23) (0—0.14)
Ovarian cancer 47982. 63 85 748. 81 0.79 3.59 4. 40 0.51
(40 523.31—55869. 59) (75 168.93—95 089. 83) (3.03—4.18) (3.86—4.88) (0.44—0.58)
Colon and rectum cancer 49 209. 67 85224. 46 0.73 3.68 4.37 0.48
(44 835.47—53755.31) (77 872.97—93 406. 82) (3.35—4.02) (4.00—4.79) (0.42—0.55)
Thyroid cancer 26 301.79 67 558. 12 157 1.97 3.47 1.88
(23 536.46—29950.91) (57 165.23—81 809. 16) (1.76—2.24) (2.93—4.20) (1.74—2.01)
Uterine cancer 27 880. 40 58 860. 14 L1l 2.08 3.02 1. 16
(23 070. 78—30 840. 26) (50 765. 39—65 452. 39) (1.73—2.31) (2.60—3.36) (1.01—1.30)
Tracheal, bronchus, and 30 716.06 45 858. 74 0.49 2.30 2.35 -0.09
cancer (27911.32—34 168. 81) (40 442.19—52380.91) (2.09—2.55) (2.08—2.69) (-0.31—0.13)
Brain and central nervous system 24 448.75 43 720. 89 0.79 1.83 2.24 0. 66
cancer (20 857.72—28 110.75) (38 768. 10—50 114.00) (1.56—2.10) (1.99—2.57) (0. 60—0.72)
Stomach cancer 53702.95 43 335.75 20.19 4.02 2.22 -2.01
(48 307.50—59 710. 23) (38 787.65—48 812.97) (3.61—4.46) (1.99—2.50) (-2.07—-1.95)
Non-Hodgkin lymphoma (20 638??)13 4—125 ;854 65) (38 990‘.‘13l 2—4:‘172 3548. 12) 0.93 (1. 53(_61. 82) (2 oﬁ—zi 44) (0. 48'_5(5). 70)
Leukemia 35843. 67 40 155.99 012 2. 68 2.06 -0.90
(28 175. 40—40 959. 85) (31285.35—45120.72) (2.11—3.06) (1.61—2.32) (-0.97—-0.83)
Malignant skin melanoma 24 554. 06 37518. 16 0.53 1. 84 1.93 0. 14
(23423.61—25413.72) (33557. 14—40965. 04) (1.75—1.90) (1.72—2.10) (-0.15—0.43)
Lip and oral cavity cancer 12 104. 05 28 356. 60 134 0.91 1.46 1.39
(11353.35—12954.93) (25 154. 17—32 365.76) (0.85—0.97) (1.29—1.66) (1.29—1.49)
Kidney cancer 9268.13 17 867. 10 0.93 0. 69 0.92 0.89
’ (8838.80—9701.16) (16577.63—19 411.97) (0. 66—0.73) (0.85—1.00) (0.73—1.04)
Liver cancer 11 385.95 15911.25 0. 40 0.85 0.82 -0. 40
(9744.31—13129.02) (14229.31—17 833.53) (0.73—0.98) (0.73—0.92) (-0.56—-0.24)
Hodgkin lymphoma 13732.28 14 930. 27 0.09 1.03 0.77 -1.05
(11481.98—15144.22) (11 546.75—17 711.40) (0.86—1.13) (0.59—0.91) (=1.17—-0.94)
Nasopharyn cancer 10 163. 96 12790. 02 0.26 0.76 0. 66 -0.77
(8577.84—11731.93) (10946. 61—15348.16) (0.64—0.88) (0.56—0.79) (-0.96—-0.58)
Malignant neoplasm of bone and 7 060. 09 11 651. 65 0.65 0.53 0. 60 0.42
articular cartilage (5983.85—9275.02) (9951.82—13722.92) (0.45—0.69) (0.51—0.70) (0.30—0.53)
Soft tissue and other extraosseous 8023.27 11416.93 0.42 0. 60 0.59 -0.31
sarcomas (6305.14—9 633.97) (9908. 70— 14 633.73) ’ (0.47—0.72) (0.51—0.75) (-0.41—-0.21)
Pancreatic cancer 6357.42 10 359. 94 0.63 0.48 0.53 0.28
(5822.03—7013.23) (9482.77—11205.03) (0.44—0.52) (0.49—0.57) (0.19—0.37)
Esophageal cancer 9232.87 9911.05 0.07 0. 69 0.51 -1.39
(6238.88—10622.12) (8365.20—11798.71) (0.47—0.79) (0.43—0.61) (-1.55—-1.23)
Bladder cancer 5014.36 7722.86 0.54 0.37 0.40 -0. 06
(4471.04—5 503. 65) (7 036.43—8 567.79) (0.33—0.41) (0.36—0.44) (-0.17—0.06)
Gallbladder and biliary tract cancer 5 710.4 067478'59;71. 78) (s 201.6 22970.83549. 55) 044 (0. 2gfg. 4y 2(7);33. 2) (-0 170;1—30. 08)
Other pharyn cancer 2276.49 5404. 39 L 37 0.17 0.28 1.54
’ (1854.72—2689.79) (4 564.09—6 702. 35) (0.14—0.20) (0.23—0.34) (1.47—1.60)
Multiple myeloma 1705.32 4052.21 138 0.13 0.21 1.39
(1466.15—2077.04) (3050.91—4912.27) (0.11—0.16) (0.16—0.25) (1.19—1.60)
Eye cancer 1939. 06 3743.10 0.93 0. 14 0.19 0. 88
’ (1460.02—2505.15) (2543.00—5 294. 83) (0.11—0.19) (0.13—0.27) (0.80—0.96)
Laryns cancer 2108. 47 3341.11 0.58 0.16 0.17 0.07
’ (1501.87—2398.27) (2772.90—4 053. 86) (0.11—0.18) (0. 14—0.21) (0—0.13)
Mesothelioma 620. 95 1150. 05 0.85 0.05 0. 06 0. 68
(542.72—855. 14) (1027.09—1304.94) (0.04—0.06) (0.05—0.07) (0.60—0.77)
Neuroblastoma and other peripheral 364. 26 890. 86 1 45 0.03 0.05 1.54
nervous cell tumors (276.71—489.21) (685.62—1124.61) (0.02—0.04) (0.04—0.06) (1.34—1.75)
Other malignant neoplasms 22176. 56 3772461 0.70 1.66 .94 0-41
(17 948. 86—25 464.29) (32638.89—42737. 14) (1.34—1.90) (1.67—2.19) (0.29—0.53)

EAPC: estimated annual percentage change



http : //aammt. tmmu. edu. cn

Pl 4242 e R 2 2F ik, 2026, 48(7)

967

M AR AT, 2 B0 Fh R R LT H
DALYs FF§. 25 Bl U8 SSEE SUIK/CNS
e | i S AR B AT AR VR 1 DALY s ¥ 52 R A,
PRI AR A P REHRIE 1070 A s B Rl ke i fa BRE A
P AR B8 DALY s U2 TH(EAPC=0. 25)
2.2 WCBAJEE A 42 2 9L 2 % 49 SDI AL S AE 55

# B kA X

NGNS 35 & & S N R TRy =L
fiEo BT, R SDI X A 5 5 AR R A g, i
ik SDIHL X DALY T dHAHXT B . &5 P . F R R
It LA B S8 3RS I 96 A v AN R 1R SDI i X & R
e, FL v S5 R 96 RN R R ER A 45 SDI B IX &0 %
¥k I, 0 DALYs 2 2 FREEE . il 7E %
SDI Ml X 114 & 95 & S DALY s AT £ 34 hnn, T /&5 SDI H X

[ Prevatence

[ incidence

WS R R R UG T X i 28 2R 5 MR £ = SDIHEL
X % 96 45 e, fH DALYs F [ 550 B &5 A 2, 1 SDI
Hb DX T A RR S N . B e DB T SDIZ G
PR RRLl N R R A o R AT A Ik EUR R i
R TEAK SDIHIIX DALYs i fHE &, {H 2 %0+ /& SDI Hb
X DALYs 0 H B0 T R o 1 B Jk 8 €0, 203 U) B g 42
Hh T SDIMLIX . BEAOR T, s SDIHEIX R I mi &
5 AR DALYs” , i % SDT Hi [X 0] 52 B A8 & 9 . o fete e
PR

AN TR AF i BE 1) 938 i B 4H 22 52 70 Hr & B, WCBA 9
JiE Ji B AR I G K R A B AR . 7E 15~29 B AR IR AL,
F L A /CIN'S e 7R FF PR s 2 22 33 e v (1) T
AV 5 T AE 30~49 BAF IS A, FLAR I LB SR AZE
PR TN B . LR R R3S S R

] pALYs

B Frevaence [ ncidence [ oauvs B Prevaence [ ncidence 7] oauvs
= — = = [e— —
Global{  E— = Global {  E— —_— Global — 8
e — =
= = =— = —
LowSDI | E—— = Low SDI Low SDI =—
————————— = —
—_—
= = ] = = e ——
Low-middle SDI | —— Low-middie SDI Low-middle SDI _— —
— _ e
= —
— == — '
—_—
Middle SDI = Middle SDI Middle SDI — =
=S e ——
= = - — -— =
High-middle SDI {  E— — High-middle SDI | pemmmmm = High-middle SDI e— —
[F— [ — — = — _
- —
High SDI { — ! - —
— —— High SDI{ — High SDI 1 &= —
— [r— = =
0 05 10 15 1 0 1 2 0 1 2 3 0 1 2 3 0 05 10 15 20 1 0 1 2
Percentage change EAPC of the rate A Percentage change EAPC of the rate B Percentage change EAPC of the rate
[ Prevalence [0 ncidence [ oauvs [T prevatence [ rcidence [ oauvs [ Frovaence [ ncidence [ oauvs
= = — = =
Global { - E— = Global — Global| ~ — o
E— = = " — —
— ] e —— =
Low SDI Low SDI —_— — Low SDI =
e R — —_—— =
— ] — =— — =
Low-middle SDI Low-middle SDI — fe— Low-middle SDI{  E—— —
— [
= = — = =
Middle SDI {  e— — Middle SDI -_— —— Middle SDI e —
° =
' - e . —
; . — —_—
High-middle SDI | e =] High-middie SDI — High-middle SDI { —
L] = (— = —_
High SDI | == = High SOI | e S — HighsDI{ = -
[res— =
= — = [
. N N M o " 5 0.4 0.0 0.4 3 2 1 0 o i A P o 5
Percentage change EAPC of the rate D Percentage change EAPC of the rate E Percentage change EAPC of the rate
[ Prevatence [ incidence ] pauys [ Prevalence [ incidence 7] pavys
= = =
Global = = Global | =m0 s
—— = = =
— — — '
Low SDI e = LowSDI |  Eom— [
=
— — —— —
Low-middle SDI e— —
—— [] Low-midche SDIl | ——— E——
= _—
Midde SDI = = f— -
— p— Middie SDI {  E— ———
o
High-middie SDI = = ' =
—— \— High-middle SDI { = —
— =
=
High SDI = e = —
= = High SDI { = =
= =
05 0.0 05 10 2 1 0
G o 1 2 3 4 0 2 4
Percentage change EAPC of the rate Percentage change EAPC of the rate H

A': colon and rectum cancer; B: thyroid cancer; C: tracheal, bronchus, and lung cancer; D: brain and central nervous system cancer;

E: stomach cancer; F: non-Hodgkin lymphoma; G: leukemia; H: malignant skin melanoma. EAPC: estimated annual percentage change

1 1990 % 2021 F £ 3k 54> SDI X & 4 43 % 8 R AE S E 4 Lk B F EAPC
Figure 1 Percentage change and EAPC of the burden of 8 cancers among women of child-bearing age in global
and 5 SDI territories from 1990 and 2021




968

B 472 s K224, 2026, 48(7) http: //aammt. tmmu. edu. cn

5 LIRS N E SR AL SDIM I AR R4 i, FER R TH i , 75 SDI 24 0. 8 B 35 S WA, Bl J
PE(25~34 %) th BAS U M DT .

2.3 B Aiel SDIA LR EARX M
P A5 SDT B A CHE AT s, & BR WCBA - AR, BIFfE SDI Ft S B e J5 ol 1 22 1)
FOE R S SRR FZRfFARE B SR FRE. 25098 il XMk /CNS g () DALY s 76
PERIOCHE . BRI S, RWFE 5 SDI R B E EME 5 SDIK Ik B 5 , Bl SD1 i —b Tt ini B ks, 2
(Spearman R 7 [l 4 0. 256~0. 918, P<0. 001) , 2 /- 4t 7 & JEK -3t [X ] g 0 i B2 7 ml R P Tic s, BRAIR 9
SATER KT A2 W R ARG ANBO 2 . SRR T AR o R R IS DALYs 5 SDIAH
Horp g5 B ORI e K 1 R E SDT Fh i M2 i SCPRAess , ind B DR B8 DU 52 2 8 G A G

s i LR R b SR B E M S SV E R0 BB 22 S WAt 23 R JR AR A 7K
SDI 2 AE Ltk OCHK (AE LMk P<0.05) . & SDIAYYY  F-, 1 DALY D) B ARk i e = 7 ¢ 15t 5 £t B Pl g

Incidence rate per 100 000 population Incidence rate per 100 000 population

Incidence rate per 100 000 population

RIS (A 2),
SRT, DALYs 55 SDII B H S R i AR ZR 11

© Andean Latin America ~ Central Latin America 1 Global * South Asia Westem Europe
A Australasia Central Sub-Saharan Africa @ High-income Asia Pacific 4 Southeast Asia Westemn Sub-Saharan Africa
location + Caribbean East Asia ® High-income North America *+ Southem Latin America
X Central Asia @ Eastem Europe North Africa and Middle East ® Southem Sub-Saharan Africa
© Central Europe ® Eastem Sub-Saharan Africa ® Oceania * Tropical Latin America
12 8 -
s - ;
r=0918 A = r=0.774 ] r=0.837 <
iy = s ’
3 75 L 3 i
9 P <0.001 S P £0.001 / g 6 P <0.001
g
o
8 g
S =)
=3
6 S g ¢
g z
i} o
g 2
s 25 g
3 3 3
s c
3 3
H 2
o i | I 0 I ! - o0 {
0.4 0.6 0.8 0.4 0.6 0.8 0.4 0.6 0.8
Socio-Demographic Index A Socio-Demographic Index B Socio-Demographic Index c
5
< 16 - < 8
r=0.86 . 2 r=0.256 2 r=0.786
4 P £0.001 ’ 2 2
=0 S 12 P <0.001 3 6 P <0.001 .
o o
8 8
3 o o
o o
E1 E1
g 8 5 g 4
2 a Y ' <3
2 ., 2
8 s
8 4 8
1 5 5§ 2
b} b=}
S S
£ £
0 ) . 0 ‘ : : -
04 0.6 0.8 0.4 0.6 0.8 0 0.4 0.6 0.8
Socio-Demographic Index b Socio-Demographic Index E Socio-Demographic Index F
r=0.488 S 30 r=0.79
e 5
3 P <0.001 R, E P <0.001
8
8
S 20
2 g
o}
2
£ 10
[
1 3
2
O
=
2 o
0 | . !
0.4 0.6 0.8 0.4 0.6 0.8
Socio-Demographic Index G Socio-Demographic Index H

A': colon and rectum cancer; B: thyroid cancer; C: tracheal, bronchus, and lung cancer; D: brain and central nervous system cancer; E:

stomach cancer; F: non-Hodgkin lymphoma; G: leukemia; H: malignant skin melanoma. The solid black lines indicate the restricted cubic

spline fitted curves.

E2 SDI521/ GBD#XAFHIELE 107 A SHIEELREZ ERXEL
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