Supplementary Table 1 ASIR, ASMR, and ASDR for later-onset gastrointestinal cancers in China, 2021.
	Cancer type
	ASIR per 100 000 (95% CI)
	ASMR per 100 000 (95% CI)
	ASDR per 100 000 (95% CI)

	
	Total
	Male
	Female
	Total
	Male
	Female
	Total
	Male
	Female

	Esophageal cancer
	64.02 (50.60-79.22)
	105.08 (80.31-134.36)
	28.16 (16.20-37.64)
	61.38 (48.44-75.69
	103.24 (79.43-130.96)
	25.94 (14.97-34.47)
	1293.71 (1014.43-1612.47)
	2163.72 (1639.09-2781.45)
	495.47 (296.43-659.31)

	Stomach cancer
	117.17 (89.34-147.60)
	180.72 (128.07-240.63)
	61.36 (46.08-78.37)
	90.30 (68.96-113.01)
	137.51 (97.72-181.52)
	50.67 (37.88-64.65)
	1888.88 (1444.95-2394.04)
	2853.96 (2027.30-3831.31)
	1008.95 (759.38-1294.58)

	Colon and rectum cancer
	122.19 (97.52-148.24)
	163.24 (123.83-213.02)
	87.20 (64.90-112.74)
	55.70 (44.52-67.23)
	77.19 (59.00-100.20)
	39.00 (29.17-50.22)
	1167.08 (927.48-1421.54)
	1575.26 (1191.84-2073.46)
	810.45 (607.45-1048.66)

	Liver cancer
	32.73 (25.85-41.09)
	47.51 (35.14-64.67)
	19.20 (14.45-24.74)
	30.44 (24.15-38.14)
	43.67 (32.47-59.58)
	18.71 (14.10-24.08)
	706.50 (555.22-896.21)
	1031.80 (756.86-1420.64)
	396.74 (298.77-513.94)

	Pancreatic cancer
	23.07 (18.07-28.44)
	29.24 (21.90-37.72)
	17.82 (13.06-23.28)
	23.82 (18.72-29.22)
	30.19 (22.70-38.62)
	18.50 (13.58-24.22)
	512.57 (400.44-633.17)
	647.92 (479.07-840.75)
	388.42 (285.33-510.59)

	Gallbladder and biliary tract cancer
	10.36 (6.97-13.53)
	11.86 (6.84-16.84)
	9.24 (5.60-12.77)
	7.96 (5.44-10.40)
	8.99 (5.27-12.75)
	7.27 (4.49-10.02)
	159.57 (109.90-210.67)
	175.97 (103.19-253.14)
	146.50 (91.22-202.76)






Supplementary Table 2 The standardized incidence, mortality and DALY rates AAPC (95% CI) (%) of different types of later-onset cancer from 1990 to 2021
	Cancer type
	ASIR AAPC (95% CI)
	ASMR AAPC (95% CI)
	ASDR AAPC (95% CI)

	
	Total
	Male
	Female
	Total
	Male
	Female
	Total
	Male
	Female

	Esophageal cancer
	-1.51 (-1.57 to -1.45) *
	-1.07 (-1.16 to -0.99) *
	-2.53 (-2.59 to -2.47) *
	-1.87 (-1.94 to -1.82) *
	-1.37 (-1.47 to -1.28) *
	-3.04 (-3.13 to -2.96) *
	-2.15 (-2.2 to -2.1) *
	-1.7 (-1.77 to -1.63) *
	-3.42 (-3.47 to -3.38) *

	Stomach cancer
	-1.57 (-1.61 to -1.51) *
	-1.3 (-1.36 to -1.24) *
	-2.12 (-2.18 to -2.06) *
	-2.36 (-2.41 to -2.31) *
	-2.11 (-2.17 to -2.05) *
	-2.8 (-2.87 to -2.74) *
	-0.75 (-0.87 to -0.67) *
	-2.39 (-2.46 to -2.33) *
	-3.11 (-3.16 to -3.07) *

	Colon and rectum cancer
	1.7 (1.61 to 1.78) *
	2.06 (1.97 to 2.14) *
	1.11 (1.04 to 1.16) *
	-0.34 (-0.39 to -0.3) *
	0.06 (-0.01 to 0.11)
	-0.97 (-1.05 to -0.9) *
	-0.41 (-0.45 to -0.37) *
	0.05 (0 to 0.1) *
	-1.1 (-1.16 to -1.04) *

	Liver cancer
	-0.17 (-0.23 to -0.13) *
	-0.05 (-0.1 to 0)
	-0.38 (-0.42 to -0.34) *
	-0.6 (-0.78 to -0.47) *
	-0.47 (-0.68 to -0.33) *
	-0.72 (-0.91 to -0.56) *
	-0.75 (-0.87 to -0.67) *
	-0.65 (-0.78 to -0.56) *
	-0.92 (-1.05 to -0.83) *

	Pancreatic cancer
	0.78 (0.73 to 0.83) *
	0.93 (0.87 to 0.99) *
	0.57 (0.5 to 0.64) *
	0.62 (0.56 to 0.67) *
	0.75 (0.69 to 0.81) *
	0.45 (0.38 to 0.51) *
	0.43 (0.37 to 0.48) *
	0.59 (0.53 to 0.65) *
	0.22 (0.16 to 0.26) *

	Gallbladder and biliary tract cancer
	0.37 (0.32 to 0.42) *
	0.76 (0.68 to 0.82) *
	0 (-0.07 to 0.06)
	-0.71 (-0.76 to -0.66) *
	-0.47 (-0.54 to -0.41) *
	-0.99 (-1.04 to -0.94) *
	-0.82 (-0.86 to -0.77) *
	-0.52 (-0.58 to -0.47) *
	-1.14 (-1.19 to -1.09) *


Abbreviations: AAPC Average annual percentage change, CI Confidence interval, DALY Disability adjusted life year
*Indicates statistical significance





Supplementary Table 3 Performance comparison of five survival prediction models in the training and validation cohorts.
	Model
	Train C-index
	Test C-index
	Overfitting
	Test AUC (1y)
	Test AUC (2y)
	Test AUC (3y)
	Score

	Cox
	0.722
	0.658
	0.064
	0.785
	0.688
	0.644
	0.626

	Elastic Net
	0.717
	0.655
	0.062
	0.791
	0.687
	0.640
	0.624

	LASSO
	0.717
	0.653
	0.064
	0.789
	0.686
	0.638
	0.621

	RSF
	0.811
	0.631
	0.180
	0.805
	0.683
	0.635
	0.541

	GBM
	0.450
	0.362
	0.088
	0.753
	0.653
	0.620
	0.318


Note: Train/Test C-index measures the model's ability to correctly order survival times; Test AUC at 1, 2, and 3 years evaluates time-dependent predictive accuracy; Score represents a composite performance metric. C-index, concordance index; AUC, area under the receiver operating characteristic curve; RSF, random survival forest; GBM, gradient boosting machine; Overfitting, difference between training and test C-index.

