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[ Abstract] Objective To analyze the breast cancer disease burden in Sinosphere countries
from 1990 to 2021, and to provide evidence for the development of breast cancer prevention and

control policies. Methods Using data from the Global Burden of Disease Study 2021, the incidence,
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mortality, disability-adjusted life years (DALYs), and average annual percent change (AAPC) were analyzed to assess
the breast cancer burden in six Sinosphere countries (China, Japan, South Korea, Singapore, Vietnam, and North
Korea) and globally. Joinpoint regression was used to evaluate temporal trends, age-period—cohort (APC) models
to assess the independent effects of age, period, and birth cohort, and Bayesian APC models to project the burden
from 2022 to 2036. Results In 2021, China reported the highest absolute numbers of new cases (402,800), deaths
(91,500), and DALY (3,029,400 person-years) among Sinosphere countries. Japan had the highest age-standardized
incidence rate (ASIR, 31.93 per 100,000), Vietnam the highest age-standardized mortality rate (ASMR, 6.23 per
100,000), and North Korea the highest age-standardized DALY rate (ASDR, 201.05 per 100,000 person-years).
From 1990 to 2021, ASIR increased in all Sinosphere countries, with the greatest increase observed in South Korea
[AAPC=3.47%, 95%CI (3.26%, 3.68%)]. Japan showed the largest increases in ASMR [AAPC=1.00%, 95%CI (0.78%,
1.21%)] and ASDR [AAPC=0.75%, 95%CI (0.55%, 0.95%)]. The results of the APC model showed that the age
effects of breast cancer incidence, mortality, and DALY rates in Sinosphere countries are all on the rise. The risk of
developing breast cancer continued to increase among younger cohorts, while mortality and DALY risks in younger
generations remained stable or declined in most countries. In contrast, Vietnam showed increasing mortality and
DALY risks in younger cohorts. From 2022 to 2036, it is predicted that the breast cancer ASIR will continue to rise
in China, Vietnam, and North Korea, while only China will show an increasing trend in breast cancer ASMR and
ASDR. Conclusion Breast cancer burden varies across the Sinosphere countries, with China carrying the highest
absolute burden and showing the most pronounced upward trend over the next 15 years. Strengthened preventive
strategies, enhanced public awareness, effective screening programs, and accelerated advances in medical technology
are urgently needed to reduce disability and mortality rates in China. Lessons learned from successful experiences in
other Sinosphere countries should be actively applied to mitigate the rising breast cancer burden.
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Table 1. Disease burden of breast cancer in globally and Sinosphere countries in 1990 and 2021

() R ASIR BET-Bi%L ASMR DALY ASDR
(1) (1/1077 ) (J7) (1/1077) (7 NAE) (171077 N4E )
GHE|
1990 (95%U1I ) 8.67 9.08 4.12 470 149.57 151.48
(7.02,10.53) (7.41,11.02) (3.36,5.02) (3.87,5.66) (120.82,182.84) (123.45,184.39)
2021 (95%UI ) 40.28 19.36 9.15 4.40 302.94 146.26
(31.21,50.56 ) (15.00,24.30)  (7.17,11.37) (3.45,5.46) (236.06,384.40 ) (113.82,185.51)
B (%) 364.59 113.22 122.09 -6.38 102.54 -3.45
AAPC (95%CI) 2.49 -0.19 -0.08
(2.25,2.73) (-0.31,-0.08) (-0.18,0.02 )
H A
1990 (95%UT ) 2.82 16.98 0.66 3.95 23.63 14251
(2.97,2.65) (15.99,17.83) (0.63,0.68 ) (3.75,4.08) (22.58,24.58) (136.16, 148.32)
2021 (95%UT) 7.84 31.93 1.68 5.42 4274 180.43
(6.81,8.52) (29.04,34.14) (1.39,1.85) (4.79,5.76 ) (37.89,46.48) (166.43,192.08 )
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g1
0 () R ASIR SET B ASMR DALY ASDR
(71) (1/1077 ) (71) (1/1073) (I NAE) (171073 N4F)
SRR (%) 178.01 88.04 154.55 37.21 80.87 26.61
AAPC (95%CI) 2.06 1.00 0.75
(1.78,2.34) (0.78,1.21) (0.55,0.95)
i
1990 (95%UT ) 0.26 6.81 0.10 2.96 4.06 103.64
(0.22,031) (5.93,8.07) (0.09,0.12) (2.60,3.50) (3.57,4.80) (91.74,122.63)
2021 (95%U1) 1.62 19.55 0.29 3.30 9.82 118.46
(1.31,1.91) (15.93,23.18)  (0.23,0.35) (2.63,3.97) (7.96,11.68) (96.40, 140.39 )
RAREER (%) 523.08 187.10 190.00 11.49 141.87 14.30
AAPC (95%CI) 3.47 0.38 0.42
(3.26,3.68) (0.22,0.54) (0.23,0.61)
] fif
1990 (95%U1 ) 0.17 9.22 0.10 5.72 3.52 183.69
(0.11,0.25) (6.10,13.28) (0.07,0.14) (3.82,8.20) (2.30,5.19) (121.35,269.72)
2021 (95%UT ) 0.45 13.30 0.21 6.18 6.91 201.05
(0.31,0.63) (9.14,18.16) (0.14,0.28) (4.39,8.21) (4.66,9.41) (137.29,273.25)
SRR (%) 164.71 44.25 110.00 8.04 96.31 9.45
AAPC (95%CI) 1.20 0.26 0.29
(1.09,1.31) (0.22,0.29) (0.26,0.33)
BN
1990 (95%UI) 0.06 21.42 0.02 7.95 0.72 258.08
(0.05,0.06 ) (19.96,23.06 ) (0.02,0.02) (7.46,8.45) (0.67,0.77) (241.63,275.19)
2021 (95%UI) 0.25 28.35 0.05 5.60 1.51 174.43
(0.22,0.27) (26.07,30.91)  (0.04,0.05) (5.04,6.05) (1.39,1.65) (160.11, 190.41 )
SRR (%) 316.67 32.35 150.00 -29.56 109.72 -32.41
AAPC (95%CI ) 111 -1.07 -1.20
(0.41,1.83) (-1.71,-0.42) (-1.84,-0.55)
1990 (95%UT ) 0.32 7.63 0.20 491 6.74 157.03
(0.25,0.42) (5.90,9.94) (0.16,0.26) (3.85,6.33) (5.15,8.80) (120.26,205.17)
2021 (95%U1) 1.60 14.55 0.64 6.23 21.20 191.05
(1.20,2.14) (11.00,19.28)  (0.48,0.85) (4.74,8.08 ) (15.92,28.67) (143.96,255.17)
BB (%) 400.00 90.69 220.00 26.88 214.54 21.66
AAPC (95%CI ) 2.13 0.79 0.64
(2.05,2.22) (0.70,0.87 ) (0.56,0.72)
SER
1990 (95%UI ) 87.57 21.38 35.55 9.16 1118.14 265.03
(83.42,91.05)  (20.27,2222) (33.55,37.35)  (857,9.61)  (1058.11,1181.77)  (250.31,279.67 )
2021 (95%UT ) 212.16 24.56 67.42 7.90 2063.57 239.03
(198.21,226.87)  (22.93,26.26) (62.34,72.08)  (7.27,844)  (1935.81,2199.35) (224.20,254.88)
SRR (%) 142.28 14.87 89.64 -13.75 84.55 -9.81
AAPC (95%CI) 0.46 -0.48 -0.33
(0.37,0.55) (-0.56,-0.39) (-0.41,-0.25)
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Figure 1. The trend of breast cancer disease burden
from 1990 to 2021 globally and in Sinosphere countries
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