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eMethods: Construction of BAPC models of 32 cancer types

In this study, we determined the final model based on the predictive performance of a retrospective
prediction of incidence in 2013-2017. The performance was evaluated using three metrics: precision, coverage,
and bias. Precision was measured by posterior standard deviation (Sd).' Coverage was calculated as the
percentages of observed values that lie within some predictive credible bands."* Bias compared the expected
incidence (£) generated by the projection models to the observed incidence (O) in 2013-2017, which was

computed as absolute percentage error (APE):

APE = @ x 100,

The final decision of models was shown in eTable 1, and the predictive performance of models were
displayed in eTable 2 and eTable 3. eFigure 1 displays the results of the retrospective projections.
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eTable 1 Established BAPC models for 32 cancer types by sexes.

Priors
Male Female
C00-14, Oral cavity and pharynx P1C2 P1C2
C15, Oesophagus p2C2 P1C1
C16, Stomach P2C2 p2C2
C17, Small intestine p2C2 P1C2
C18-21, Colorectum p2C2 pP2C2
C22, Liver p2C2 p2C2
C23-24, Gallbladder etc. p2C2 pP1C2
C25, Pancreas pP2C2 p2C2
C30-31, Nose, sinuses etc. pP2C2 pP2C2
C32, Larynx p2C2 P1C2
C33-34, Lung (incl. trachea and bronchus) p2C2 p2C2
C40-41, Bone pP2C2 p2C2
C43, Melanoma of skin p2C2 p2C2
C44, Other skin P1C2 P1C2
C47+C49, Connective tissue P1C1 P1C1
C50, Breast P1C2 p2C2
C53, Cervix uteri P1C1 P1C1
C54, Corpus uteri P1C2 P1C2
C56, Ovary P2C2 P2C2
C61, Prostate p2C2 p2C2
C62, Testis P1C2 P1C2
C60, Penis P2C2 P2C2
C67, Bladder P2C2 p2C2
C64-66,C68, Kidney etc. P1C2 P1C2
C69, Eye P2C2 P2C2
C70-72, Brain, central nervous system P2C2 p2C2
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C73, Thyroid p2C2 p2C2

C74-75, Other endocrine P1C1 P1C1
C81, Hodgkin lymphoma p2C2 p2C2
C82-86,C96, Non-Hodgkin lymphoma pP2C2 pP2C2
C88,C90, Multiple myeloma p2C2 p2C2
C91-95, Leukaemia p2C2 p2C2

P: Prior for Period; C: Prior for Cohort; 1: RW1; 2.RW2. Eg: P1C2 means we set RW1 for Period effect and RW2 for Cohort effect. The priors of
the age effects were set RW2 for all cancers.
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eFigure 1 Retrospective projections of age-adjusted incidence rates of 32 cancer
types in China for males and females.

Fan represents 5%-95% quantiles; solid line shows predictive mean; circle represents observed incidence.

© 2024 Li M et al. JAMA Network Open.



eTable 2 The bias and precision of the BAPC model for 32 cancer types by sexes

APE (%) Sd (100,000)
Male Female Male Female
C00-14, Oral cavity and pharynx 24.22 13.76 240 0.88
C15, Oesophagus 10.29 514 4.83 2.90
C16, Stomach 3.81 1.37 291 1.60
C17, Small intestine 5.08 13.77 0.31 0.24
C18-21, Colorectum 7.75 6.99 8.02 5.01
C22, Liver 11.00 6.36 192 0.71
C23-24, Gallbladder etc. 5.50 6.48 0.65 0.85
C25, Pancreas 1.97 0.20 1.69 0.49
C30-31, Nose, sinuses etc. 7.12 12.17 0.05 0.03
C32, Larynx 2.16 13.83 0.61 0.04
(C33-34, Lung (incl. trachea and bronchus) 8.93 9.77 6.14 2.00
C40-41, Bone 3.94 2.28 0.13 0.13
C43, Melanoma of skin 9.87 0.88 0.05 0.05
C44, Other skin 6.70 7.84 0.59 0.40
C47+C49, Connective tissue 42.79 49.44 0.31 0.20
C50, Breast 9.23 6.31 0.14 7.26
C53, Cervix uteri NA 68.63 NA 4.00
C54, Corpus uteri NA 12.44 NA 181
C56, Ovary NA 3.06 NA 1.06
C61, Prostate 11.64 NA 2.82 NA
C62, Testis 31.15 NA 0.15 NA
C60, Penis 6.66 NA 0.10 NA
C67, Bladder 14.52 37.34 0.99 0.27
C64-66,C68, Kidney etc. 58.44 52.26 1.55 0.76
C69, Eye 28.89 12.86 0.04 0.04
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eTable 3 The percentage (%) of observed age-adjusted incidence that lie within predictive
credible bands.

Credibility level (%)

10 30 50 80 95
Female 20.69 34.48 68.97 82.76 89.66
Male 10.34 31.03 62.07 93.10 96.55
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eResults: The results of predictions
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eFigure 2 Projections of age-adjusted incidence rates of 32 cancers in China.
Fan represents 5%-95% quantiles; solid line shows predictive mean; circle represents observed incidence.
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eTable 4 Predicted 32 cancer incidence in China in 2018-2032, with changes® from risk and demographics decomposed

Male Female

Cancer Period AIR No. of Total Change(%) due to° AIR No. of Total Change(%) due to°

(100000) New cases change(%) i, nop  age size  (100000) NeW cases change(t) g hop  age  size

C00-14, Oral cavity and 2018-2022 7.20 417312 2887 1740 1147 951 196 2.96 170632 17.03 508 1194 963 231
pharynx
2023-2027 7.44 539534 66.61 4432 2229 2053 176 2.97 201154 37.96 13.86 24.10 2144 266
2028-2032 7.66 710525 11941 87.27 3215 3128 0.87 3.01 238354 63.47 2740 36.07 3376 231
C15, Oesophagus 2018-2022 1733 992212 30.75 1292 17.83 1587 196 5.27 398158 28.01 744 2056 1825 231
2023-2027 1833 1315786 7339 3526 38.13 36.37 1.76 523 543032 74.58 29.31 4527 4261 266
2028-2032 1855 1863855 14561 86.27 59.34 5847 0.87 5.15 731858 13529 6246 7282 7052 231
C16, Stomach 2018-2022 26.53 1483110 1530 -1.85 17.16 1520 196 1091 680001 11.14 -6.18 17.32 1501 231
2023-2027 2570 1719563  33.69 -3.23 36.92 3516 1.76 1020 767217 2540 -1145 36.85 3419 266
2028-2032 2422 1971902 5331 -474 5805 5718 0.87 9.42 878535 4359  -1456 5815 5584 231
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Male Female

Cancer Period AIR No. of Total Change(%) due to° AIR No. of Total Change(%) due to°

(100000) New cases change(%) i, nop  age size  (100000) NeW cases change(t) g hop  age  size

C17, Small intestine 2018-2022 1.10 61527 2693 1171 1522 1326 196 0.77 48476 27.31 1046 16.85 1453 231
2023-2027 119 81361 6784 3585 32.00 3024 176 0.80 61227 60.80 2543 3537 3271 266
2028-2032 1.28 121506 150.66 100.62 50.04 49.17 0.87 0.84 76905 101.98 4752 5446 5215 231
C18-21, Colorectum 2018-2022 2598 1506084 32,62 1653 16.09 1414 196 1645 1074387 23.31 6.13 17.17 1486 231
2023-2027 26.75 2108973 8571 5129 3443 3267 176 1561 1370022 57.23 20.55 36.68 34.03 2.66
2028-2032 27.00 3637148 220.28 166.01 54.27 5340 0.87 1459 2048227  135.07 7729 57.78 5547 231
C22, Liver 2018-2022 23.72 1288153 1034  -279 1313 1118 196 8.05 505795 17.13 -018 17.31 1499 231
2023-2027 2298 1433275  22.77 -3.83 26.60 2485 1.76 7.92 596286 38.08 1.07 3701 3435 266
2028-2032 2197 1589469  36.15 -3.82 3998 39.11 0.87 7.73 704258 63.08 435 5873 5643 231
C23-24, Gallbladder etc.2018-2022  2.54 148783 19.86 229 1756 1560 1.96 272 185451 19.98 1.07 1891 16.60 231
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Male Female

Cancer Period AIR No. of Total Change(%) due to° AIR No. of Total Change(%) due to°

(100000) New cases change(%) i, nop  age size  (100000) NeW cases change(t) g hop  age  size

2023-2027 250 196282 5812 1991 3821 3645 176 2.70 227462 47.16 548 4168 39.03 2.66
2028-2032 244 315684 15431 9229 6202 61.15 0.87 2.68 282851 83.00 1477 68.23 6592 231
C25, Pancreas 2018-2022 ©6.14 353766 21.67 455 1711 1516 196 4.20 278566 17.90 -142 1932 1701 231
2023-2027 6.10 471238 62.07 2484 3723 3547 176 412 331633 40.36 -2.05 4241 39.75 2.66
2028-2032 5.98 747664 157.14 98.00 59.14 5827 0.87 4.05 400637 69.56 097 6859 6629 231
C30-31, Nose, sinuses  2018-2022 0.35 18045 1.45 -11.43 12.87 1092 196 0.21 11699 8.51 -401 1252 1021 231
etc.
2023-2027 031 18217 241 -2345 2586 2410 176 0.20 12958 20.19 -5.55 2574 23.08 2.66
2028-2032 0.28 18449 3.71 -34.11 37.82 3695 0.87 0.20 14729 36.62 -3.11 39.73 3743 231
C32, Larynx 2018-2022 2.05 115896 12.05 -462 16.67 1471 1.96 0.14 8793 -7.28 -2531 1803 1572 231
2023-2027 1.88 136997 32.45 -2.37 3481 33.05 176 0.12 8540 -994  -4951 3957 3691 266
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Male Female

Cancer Period AIR No. of Total Change(%) due to° AIR No. of Total Change(%) due to°

(100000) New cases change(%) i, nop  age size  (100000) NeW cases change(t) g hop  age  size

2028-2032 1.66 182567 76.50 2429 5221 5134 087 0.11 8653 -875 -71.63 6288 6058 231
C33-34, Lung (incl. 2018-2022 54.70 3083022 3049 13.00 1748 1553 196 3156 1971492 46.37 29.20 17.16 1485 231
trachea and bronchus)
2023-2027 60.65 4144175 7540 3748 37.92 36.16 1.76 39.75 2896300 115.03 7847 36.55 33.89 266
2028-2032 66.65 5734837 142,73 8293 59.79 5893 0.87 50.85 4328410 22135 164.39 56.96 54.65 231
C40-41, Bone 2018-2022 143 66928 14.89 381 11.09 913 196 1.09 53674 14.56 194 1262 1031 231
2023-2027 151 77958 33.83 1018 2365 21.89 1.76 1.11 62279 32.92 6.69 26.23 2357 266
2028-2032 1.60 91408 56.92 1994 3698 36.11 0.87 1.14 72639 55.04 1544 39.60 3729 231
C43, Melanoma of skin  2018-2022 0.44 23074 15.95 233 1363 1167 1.96 0.44 25007 24.09 947 1462 1231 231
2023-2027 0.46 26967 35.52 6.16 29.36 2760 1.76 0.49 30991 53.79 2385 2993 27.28 266
2028-2032 0.49 32133 6148 1463 46.85 4598 0.87 0.54 38635 91.72 4557 46.15 4384 231
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Male Female

Cancer Period AIR No. of Total Change(%) due to° AIR No. of Total Change(%) due to°

(100000) New cases change(%) i, nop  age size  (100000) NeW cases change(t) g hop  age  size

C44, Other skin 2018-2022 2.08 118211 2770 1156 16.13 1418 196 1.90 126511 31.76 1396 17.80 1549 231
2023-2027 2.23 154650 67.06 3181 3525 3349 176 2.07 167602 74.56 3537 3919 36,53 266
2028-2032 241 205359 12184 64.87 56.97 56.10 0.87 2.25 223253 13252 6856 63.97 6166 231
C47+C49, Connective  2018-2022  0.90 53225 36.35 2658 977 781 196 0.76 46256 35.52 2628 924 693 231
tissue
2023-2027 0.89 70053 79.46  60.00 19.46 17.70 1.76 0.75 57290 67.84 4995 1789 1523 266
2028-2032 0.88 93375 139.21 108.76 3045 29.58 0.87 0.75 71141 10842 8130 2712 2482 231
C50, Breast 2018-2022 0.30 17344 2750 1423 1327 1132 196 3049 1660134 411 -510 921 690 231
2023-2027 0.31 22734 67.13 3895 2818 2642 176 29.70 1846884 15.82 -1.04 16.86 1420 2.66
2028-2032 0.33 30619 125.09 8150 4359 4272 087 29.74 2253094  41.30 18.36 2293 20.63 231

© 2024 Li M et al. JAMA Network Open.



Male Female

Cancer Period AIR No. of Total Change(%) due to° AIR No. of Total Change(%) due to°

(100000) New cases change(%) i, nop  age size  (100000) NeW cases change(t) g hop  age  size

C583, Cervix uteri 2018-2022 NA NA NA NA NA NA NA 2222 1231011 13508 12757 751 520 231
2023-2027 NA NA NA NA NA NA NA 3242 1961777 27464 26218 1245 9.80 2.66
2028-2032 NA NA NA NA NA NA NA 4413 2902904 45436 438.75 1561 1331 231
C54, Corpus uteri 2018-2022 NA NA NA NA NA NA NA 6.89 390105 36.53 2481 1172 941 231
2023-2027 NA NA NA NA NA NA NA 8.27 523987 83.39 63.51 1987 17.21 2.66
2028-2032 NA NA NA NA NA NA NA 9.89 684615 139.60 11488 2472 2242 231
C56, Ovary 2018-2022 NA NA NA NA NA NA NA 5.05 269623 3.35 -6.77 1012 7.80 231
2023-2027 NA NA NA NA NA NA NA 4.64 285921 9.60 -9.20 18.80 16.14 2.66
2028-2032 NA NA NA NA NA NA NA 4.27 323715 24.08 -2.15 26.23 2393 231
C60, Penis 2018-2022 0.54 30047 3400 19.09 1491 1295 196 NA NA NA NA NA NA
2023-2027 0.60 41259 84.00 5258 3142 29.66 1.76 NA NA NA NA NA NA
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Male Female
Cancer Period AIR No. of Total Change(%) due to° AIR No. of Total Change(%) due to°

(100000) New cases change(%) i, nop  age size  (100000) NeW cases change(t) g hop  age  size

2028-2032 0.66 59074 163.45 113.60 49.85 4898 0.87 NA NA NA NA NA NA

C61, Prostate 2018-2022 12.06 733658 66.04 46.23 1981 1786 1.96 NA NA NA NA NA NA

2023-2027 14.38 1140454 158.11 112.38 4573 4398 1.76 NA NA NA NA NA NA

2028-2032 16.64 1911839 33269 25521 7748 76.61 0.87 NA NA NA NA NA NA

C62, Testis 2018-2022 0.46 19726 3.76 1.85 191 -0.05 196 NA NA NA NA NA NA

2023-2027 0.44 19912 474 3.36 138 -0.38 1.76 NA NA NA NA NA NA

2028-2032 042 20137 592 357 235 148 0.87 NA NA NA NA NA NA
C64-66,C68, Kidney etc. 2018-2022 6.63 365603 4531 31.29 1402 1207 196 3.40 203697 37.19 2147 1572 1340 231
2023-2027 8.16 528332 109.99 8151 2848 26.72 1.76 3.90 277839 87.12 5476 3236 29.71 266
2028-2032 10.03 760100 202.11 159.19 4292 4205 0.87 4.49 377426 15419 10452 4967 4737 231
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Male Female

Cancer Period AIR No. of Total Change(%) due to° AIR No. of Total Change(%) due to°

(100000) New cases change(%) i, nop  age size  (100000) NeW cases change(t) g hop  age  size

C67, Bladder 2018-2022 5.70 320754 530 -1185 17.15 1519 1.96 1.23 80546 -7.80 -26.12 1832 16.01 231
2023-2027 5.08 348093 1428 -23.49 37.77 36.01 176 0.95 77306 -11.51 -52.04 40.53 37.87 2.66
2028-2032 4,53 393252 29.10 -32.20 61.30 6043 0.87 0.74 79189 -935 -7549 66.13 6383 231
C69, Eye 2018-2022 0.15 4997 -4.29 -876 447 252 196 0.16 5117 -1.07 -591 484 252 231
2023-2027 0.14 4456 -1465 -1848 382 206 176 0.15 4761 -795 -1265 470 204 266
2028-2032 0.12 4347 -16.74 -2790 11.16 1029 0.87 0.15 4911 -5.06 -18.70 1363 1133 231
C70-72, Brain, central  2018-2022 3.97 186103 3.09 -7.09 1018 823 196 3.30 168582 -480 -16.97 1216 985 231

nervous system

2023-2027 3.72 190514 554  -1438 1992 1816 1.76 2.82 161689 -8.70  -32.67 2398 2132 2.66
2028-2032 3.51 197098 9.18 -20.79 2997 29.10 0.87 242 157158 -11.25 -46.55 3529 3299 231
C73, Thyroid 2018-2022 12.44 627116 8556 81.07 450 254 196 37.13 1825040 77.09 7199 510 278 231
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Male Female

Cancer Period AIR No. of Total Change(%) due to° AIR No. of Total Change(%) due to°

(100000) New cases change(%) i, nop  age size  (100000) NeW cases change(t) g hop  age  size

2023-2027 2249 1277904 27813 27183 630 454 176 64.66 3467881 236.50 229.62 6.89 423 266

2028-2032 3942 2777124 72176 716.12 563 476 087 109.35 6682558 54843 542773 570 339 231

C74-75, Other 2018-2022 048 21667 4.40 -479 919 724 196 0.41 19815 1.60 -710 870 639 231
endocrine
2023-2027 045 22262 7.27 -10.39 1765 1589 1.76 0.39 19932 2.20 -13.32 1552 1286 2.66
2028-2032 043 22683 9.29 -16.92 26.22 2535 0.87 0.38 20446 4.84 -17.11 2195 1964 231
C81, Hodgkin 2018-2022 0.35 16001 8.09 090 720 524 196 0.24 9961 5.39 -021 560 329 231
lymphoma
2023-2027 0.35 17400 17.55 3.17 1438 1262 1.76 0.23 10622 12.40 116 1124 858 266
2028-2032 0.33 19229 29.91 739 2252 2165 0.87 0.23 11804 24.90 6.86 18.04 1573 231
C82-86,C96, Non- 2018-2022 4.44 235206 16.81 3.74 1307 1111 196 3.05 173992 13.66 -0.67 1433 1202 231

Hodgkin lymphoma
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Male Female

Cancer Period AIR No. of Total Change(%) due to° AIR No. of Total Change(%) due to°

(100000) New cases change(%) i, nop  age size  (100000) NeW cases change(t) g hop  age  size

2023-2027 4.41 297755 4787  20.68 2719 2543 176 2.96 202157 32.06 238 29.68 27.02 266

2028-2032 4.35 441441 119.23 7727 4196 41.09 0.87 2.84 243483 59.05 1420 4486 4255 231
C88,C90, Multiple 2018-2022 1.39 80008 22.59 598 16.61 1466 1.96 1.07 65225 29.12 11.32 1779 1548 231
myeloma

2023-2027 1.39 108655 6648 30.94 3554 3378 176 1.14 86420 71.08 34.09 36.98 3433 2.66

2028-2032 1.38 184901 183.31 127.64 55.66 54.79 0.87 1.23 120152 13785 8151 5635 54.04 231
C91-95, Leukaemia 2018-2022 6.30 263730 16.74 828 846 650 196 4.69 201526 17.03 754 949 718 231

2023-2027 6.88 311068 3769 2131 1638 1462 1.76 5.04 238416 38.45 19.98 1847 1582 2.66

2028-2032 7.52 377451 67.08 4160 2548 2461 087 543 290788 68.87 4093 2794 2563 231

® Changes was calculated by comparing with number of new cases estimated in 2013-2017.

‘ Risk: represents changes due to risk factor; pop: represents changes due to demographics; age: represents changes due to ageing population; size: represents changes due to population size.

© 2024 Li M et al. JAMA Network Open.



eResults 2: Sensitivity analysis

eTable 5 The sensitivity analysis of predictions for 32 cancer incidence from 2018 to 2032 in China, by sexes

Male Female
Cancer 2018-2022 2023-2027 2028-2032 2018-2022 2023-2027 2028-2032
C00-14, Oral cavity and pharynx 7.14 7.38 7.61 2.97 2.98 3.01
C15, Oesophagus 17.45 18.51 18.81 5.19 517 5.15
C16, Stomach 26.16 25.18 23.59 10.75 9.96 9.12
C17, Small intestine 1.11 1.20 131 0.77 0.81 0.84
C18-21, Colorectum 25.96 26.73 27.01 16.44 15.60 14,59
C22, Liver 23.56 22.72 21.62 8.08 7.97 7.80
C23-24, Gallbladder etc. 2.55 2.52 247 272 271 2.70
C25, Pancreas 6.14 6.11 5.99 419 4.10 4.02
C30-31, Nose, sinuses etc. 0.35 0.32 0.29 0.20 0.19 0.18
C32, Larynx 2.06 1.89 1.66 0.14 0.12 0.11
C33-34, Lung (incl. trachea and bronchus) 53.69 58.79 63.86 31.26 39.11 49.72
C40-41, Bone 1.39 143 1.49 1.06 1.06 1.08
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Male Female
Cancer 2018-2022 2023-2027 2028-2032 2018-2022 2023-2027 2028-2032
C43, Melanoma of skin 0.45 0.47 0.50 0.44 0.47 0.52
C44, Other skin 2.08 2.22 2.38 1.90 2.06 2.24
C47+C49, Connective tissue 0.90 0.90 0.90 0.76 0.76 0.76
C50, Breast 0.30 0.31 0.33 30.59 29.80 29.80
C53, Cervix uteri NA NA NA 22.31 32.70 44,72
C54, Corpus uteri NA NA NA 6.86 8.21 9.82
C56, Ovary NA NA NA 5.05 4.65 4.28
C61, Prostate 12.83 15.67 18.57 NA NA NA
C62, Testis 0.46 0.44 0.43 NA NA NA
C60, Penis 0.54 0.60 0.66 NA NA NA
C67, Bladder 5.70 5.10 4.55 1.23 0.95 0.74
C64-66,C68, Kidney etc. 6.59 8.08 9.89 3.39 3.90 4.48
C69, Eye 0.16 0.15 0.14 0.17 0.17 0.16
C70-72, Brain, central nervous system 3.97 3.73 3.52 3.31 2.84 2.44
C73, Thyroid 12.42 22.49 39.44 37.07 64.57 109.23
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Male Female

Cancer 2018-2022 2023-2027 2028-2032 2018-2022 2023-2027 2028-2032
C74-75, Other endocrine 0.48 0.45 0.43 041 0.39 0.38
C81, Hodgkin lymphoma 0.35 0.34 0.33 0.24 0.24 0.24
C82-86,C96, Non-Hodgkin lymphoma 443 4.39 4.32 3.05 2.96 2.85
C88,C90, Multiple myeloma 1.39 1.39 1.38 1.06 1.14 1.23
C91-95, Leukaemia 6.27 6.80 7.38 4.68 5.02 5.38
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