[bookmark: _Hlk210914644][bookmark: _Hlk210389199]Details on Joinpoint regression model selection criteria
The maximum number of joinpoints was set to 4, and the Bayesian Information Criterion (BIC) was used for model selection, with the final number determined by minimizing the WBIC.

AMSR in China: The optimal number of joinpoints selected by the software was 2, corresponding to a WBIC of 2.39 and an MSE of 4.61. Accordingly, we also selected 2 joinpoints.
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AMSR of Male: The software automatically identified 3 joinpoints as the optimal number, with a WBIC of 2.07 and an MSE of 2.45. However, more complex models (i.e., those with more joinpoints) led to increased estimation uncertainty, as reflected by wider confidence intervals for the AAPC and larger p-values. Therefore, to prioritize the model's ability to summarize the overall trend across the entire period, we selected the second-best model—with 1 joinpoint, a WBIC of 2.17, and an MSE of 5.28. Although this model has a slightly higher BIC, it provides a stable and interpretable estimate of the overall trend. Moreover, the difference in BIC between the selected model and the optimal model was small (ΔBIC < 2), indicating comparable strength of evidence.
AMSR of Female: The software-determined optimal model contained 2 joinpoints, yielding a WBIC of 1.95 and an MSE of 2.94. For the reasons stated above, we ultimately selected a model with one joinpoint, which had a WBIC of 2.17 and an MSE of 5.28 (ΔBIC < 2).
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AMSR of Urban area: The software identified 1 joinpoint as the optimal model, with a WBIC of 2.41 and an MSE of 6.81. This result was adopted as the final model.
AMSR of Rural area: The software identified 2 joinpoint as the optimal model, with a WBIC of 1.83 and an MSE of 2.60. This result was adopted as the final model.
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AMSR of Eastern China: The software identified 0 joinpoint as the optimal model, with a WBIC of 1.43 and an MSE of 3.34. This result was adopted as the final model.
AMSR of Central China: The software identified 1 joinpoint as the optimal model, with a WBIC of 2.09 and an MSE of 4.72. This result was adopted as the final model.
AMSR of Western China: The software identified 0 joinpoint as the optimal model, with a WBIC of 1.56 and an MSE of 3.80. This result was adopted as the final model.
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PYLLR of China: The software identified 0 joinpoint as the optimal model, with a WBIC of -0.95 and an MSE of 0.31. This result was adopted as the final model.
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PYLLR of Male: The software identified 0 joinpoint as the optimal model, with a WBIC of -0.97 and an MSE of 0.30. This result was adopted as the final model.
PYLLR of Female: The software identified 0 joinpoint as the optimal model, with a WBIC of -1.35 and an MSE of 0.21. This result was adopted as the final model.
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PYLLR of Urban area: The software identified 0 joinpoint as the optimal model, with a WBIC of -0.73 and an MSE of 0.39. This result was adopted as the final model.
PYLLR of Rural area: The software identified 0 joinpoint as the optimal model, with a WBIC of -1.05 and an MSE of 0.28. This result was adopted as the final model.
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PYLLR of Eastern China: The software identified 1 joinpoint as the optimal model, with a WBIC of -1.35 and an MSE of 0.15. This result was adopted as the final model.

PYLLR of Central China: The software identified 1 joinpoint as the optimal model, with a WBIC of -0.78 and an MSE of 0.26. This result was adopted as the final model.
PYLLR of Western China: The software identified 0 joinpoint as the optimal model, with a WBIC of -1.49 and an MSE of 0.18. This result was adopted as the final model.
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est For Joinpoints

Number of Number of Number of Degrees of Sum of Squared
Cohort Model Joinpoints Observations Parameters Freedom Errors BIC BC3 Weight WBIC~
China =1 0Joinpoint(s) * 14 2 12 36991740 09539396 09539396 - 0953939
China #2 1 Joinpoint(s) 14 4 10 34127384 06575259 04690218 00774323 -0.6429296
China #3 2 Joinpoint(s) 14 6 8 2.9580614 04234986 -0.0464905 08012176 01214330
China #4 3 Joinpoint(s) 14 8 6 25152315 -0.2086597 03568526 09283385 03163271
China 5 4 Joinpoint(s) 4 10 4 24979286 01614455 09154618 09956444 09121776
~ Selected Model (Minimum WEIC)
~ WBIC is calculated as ((1 - Weight) * BIC) + (BIC3 * Weight). Weight not applicable for the 0 joinpoint model.
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est For Number of Joinpoints.

Number of Number of Number of Degrees of Sum of Squared

Cohort Model Joinpoints Obsenvations Parameters Freedom Errors BIC BIC3 Weight WBIC~
male =1 0Joinpoint(s) i 2 12 3.6540342 09662173 -0.9662173 - 09662173
male 2 1Joinpoint(s) 14 4 10 31433134 07397635 05512594 0.1397690 07134165
male #3 2 Joinpoint(s) 14 6 8 28911353 04463835 -0.0693753 0.1388626 03340312

female #1 0Joinpoint(s) 4 2 12 24851939 -1.3516984 13516984 - -1.3516984

female #2 1Joinpoint(s) 14 4 10 22983175 -1.0528636 -0.8643595 0.0751959 -1.0386889

female #3 2 Joinpoint(s) 14 3 8 1.2678219 12707324 -0.8937242 07238367 -0.9978400

~ Selected Model (Minimum WBIC)

~ WBIC is calculated as ((1 - Weight) * BIC) + (BIC3 * Weight). Weight not applicable for the 0 joinpoint model.
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est For Number of Joinpoints

Number of Number of Number of Degreesof  Sum of Squared

Cohort Model Joinpoints Obsenations Parameters Freedom Errors BiC BC3 Weight whic~
urban - 0Joinpoint(s) ~ 14 2 12 45508031 07250092 07250092 - 07250092
urban 2 1Joinpoint(s) 14 4 10 45546539 03688914 01803873 00206737 03649943
urban 3 2Joinpointls) | 14 | 5 8 3.9573865 01324489 02445593 04199730 00258843
urban 4 3 Joinpoint(s) 14 s 6 35076333 01239170 06894293 05603503 04521122
urban 5 4Joinpoint(s) | 14 I 10 4 45013991 07503719 1.5043883 08995761 1.4286670
rural # 0Joinpoint(s) * 14 2 2 3.36837% 1.0476173 1.0476173 5 0476173
rural =2 1Joinpoint(s) | 1 | 4 10 31126320 07495723 05610682 00759260 0.7352599
rural ) 2 Joinpoint(s) 14 3 8 2.9080702 04405431 0.0635349 03266824 03173811
rural * 3 Joinpointis) | 14 | s 6 26763285 01465787 04189336 03266824 00381642
rural s 4Joinpoint(s) 14 10 4 26973332 02382472 09922636 0.8010185 08422283

 Selected Model (Minimum WEIC)

~ WBIC is calculated as ((1 - Weight) * BIC) + (BIC3 * Weight). Weight not applicable for the 0 joinpoint model.
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- - _____________
Number of Number of Number of Degrees of Sum of Squared
Cohort Model Joinpoints ‘Observations Parameters Freedom Errors BIC BIC3 ‘Weight ‘WBIC~
eastern *1 0Joinpoint(s) | 14 | 2 12 41379274 | -0.8418541 | -0.8418541 - -0.8418541
eastern *2 1 Joinpoint(s) * 14 4 10 1.5153211 -1.4694136 -1.2809095 0.6337971 -1.3499403
eastern *3 2Joinpoint(s) | 14 | 6 8 13343387 | -1.2195969 | -0.8425887 0.6258316 -0.9836533
eastern #4 3 Joinpoint(s) 14 8 6 1.3104598 -0.8606465 -0.2951342 0.5000695 -0.5778511
eastern #5 4 Joinpoint(s) 14 10 4 1.7268120 -0.20773%4 0.5462770 0.6698016 0.2973020
central 1 0 Joinpoint(s) 14 2 12 10.4803360 00874516 0.0874516 - 0.0874516
central *2 1Joinpoint(s) * 14 4 10 26133213 -0.92441%0 -0.7359149 0.7506453 -0.7829193
central 3 2 Joinpoint(s) 14 6 8 2.0081045 -0.8108415 -0.4338333 0.8545045 -0.4886863
central *4 3 Joinpoint(s) 14 8 6 1.5375052 -0.7008635 -0.1353512 0.8720848 -0.2076888
central 5 4 Joinpoint(s) 14 10 a4 1.5308360 -0.3282024 04258140 0.8720848 0.3293639
‘western *1 0Joinpoint(s) * | 14 | 2 12 2.1694939 | -1.4875552 | -1.4875552 - -1.4875552
‘western *2 1 Joinpoint(s) 14 4 10 1.5103460 -1.4727022 -1.2841981 0.3038256 -1.4154298
‘western *3 2Joinpoint(s) | 14 | 6 8 1.1698143 | -1.3511877 | -0.9741796 0.6800983 -1.0947851
‘western #4 3 Joinpoint(s) 14 8 6 1.1010953 -1.0347192 -0.4692069 0.8544462 -0.5515193
western #5 4 Joinpoint(s) 14 10 4 1.1115392 -0.6482706 0.1057458 0.8423482 -0.0131263
* Selected Model (Minimum WBIC)
~ WBIC is calculated as ((1 - Weight) * BIC) + (BIC3 * Weight). Weight not applicable for the 0 joinpoint model.
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Test For Number of Joinpoints

Number of Number of Number of Degrees of Sum of Squared
Cohort Model Joinpoints Observations Parameters Freedom Errors BIC BC3 Weight WBIC~
China =1 |_0Joinpoints) | 14 2 12 | 16sssso240 | 2.8472545 28472545 - 28472545
China #2 1 Joinpoint(s) 14 4 10 86.9192387 25799384 27684425 04749827 26694746
China 3 |_2Joinpoint(s) | 14 6 8 | 368403562 | 20985611 24755693 07650253 23869819
China # 3 Joinpoint(s) 14 8 6 230959804 2.0086340 25741463 09276806 25332488
China 5 4 Joinpoint(s) 14 10 4 225916382 23635635 31175798 09986020 31165257

 Selected Model (Minimum WEIC)

~ WBIC is calculated as ((1 - Weight) * BIC) + (BIC3 * Weight). Weight not applicable for the 0 joinpoint model.
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Cohort

Model Selection Method

male Weighted BIC
female Weighted BIC
Test For Number of Joinpoints
Number of Number of Number of Degrees of Sum of Squared
Cohort Model Joinpoints Obsenvations Parameters Freedom Errors BIC BIC3 Weight WEBIC~
male =1 0 Joinpoint(s) 14 2 12 99.6296450 23394106 23394106 - 23394106
male #2 1 Joinpoint(s) 14 4 10 52.8404580 20822362 22707403 04696312 21707636
male 3 2 Joinpoint(s) 14 3 8 307488389 1.9178195 22948277 0.6856377 21763105
male #4 3 Joinpoint(s) 14 s 6 14.6788149 1.5553807 21208930 09049639 2.0671489
male #5 4Joinpoint(s) 14 10 4 14.6231471 1.9285893 26826057 0.9099500 2.6147066
female # 0 Joinpoint(s) 14 2 12 102.3068448 23659274 23659274 - 2.3659274
female =2 1 Joinpoint(s) 14 4 10 52.7519492 2.0805598 22690639 04843752 21718665
female *3 2Joinpoint(s) * 14 3 8 23.5405721 1.6506926 20277008 0.7838867 1.9462243
female =4 3 Joinpoint(s) 14 s 3 19.8182747 1.8555799 24210022 0.6421026 2.2186968
female #5 4 Joinpoint(s) 14 10 4 19.0075059 21908176 29448339 09208334 2.8851410

 Selected Model (Minimum WEIC)

~ WBIC is calculated as ((1 - Weight) * BIC) = (BIC3 * Weight). Weight not applicable for the 0 joinpoint model.
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Test For Number of Joinpoints.

Number of Number of Number of Degrees of Sum of Squared

Cohort Model Joinpoints Obsenvations Parameters Freedom Errors BIC BIC3 Weight WBIC~

urban #1 0 Joinpoint(s) i 2 12 1115952280 24528291 24528291 - 24528291
urban =2 1 Joinpoint(s) 14 4 10 68.1191568 23362175 25247216 03895872 24096563
urban #3 2 Joinpoint(s) i 6 8 468209873 23382988 27153070 06044787 25661922
urban =4 3 Joinpoint(s) 14 8 6 285633198 22210988 27866111 08789272 27181429
urban #5 4 Joinpoint(s) 4 10 4 18.7197405 21755622 29295786 09104851 28620829
rural # 0 Joinpoint(s) 14 2 12 123.0681063 25506888 25506888 - 25506888
rural #2 1 Joinpoint(s) 14 4 10 695218248 23565998 25451039 04350947 24386169
rural *3 2Joinpoint(s) * 14 6 8 207882942 1.5263573 1.9033655 08096184 1.8315901
rural #4 3 Joinpoint(s) 14 8 3 206198898 1.8952316 24607439 09583665 2437199
rural #5 4Joinpoint(s) 14 10 4 205659110 22696185 3.0236349 09583665 29922425

 Selected Model (Minimum WEIC)

~ WBIC is calculated as ((1 - Weight) * BIC) + (BIC3 * Weight). Weight not applicable for the 0 joinpoint model.
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est For Number of Joinpoints

Number of Number of Number of Degrees of Sum of Squared
Cohort Model Joinpoints Observations Parameters Freedom Errors BIC BIC3 Weight WBIC~
eastern # 0Joinpoint(s) » | 14 | 2 12 401353138 | 14302074 | 14302074 - 14302074
eastern #2 1 Joinpoint(s) 14 4 10 21.1201021 14152343 1.6037384 03242833 1.4763630
eastern *3 2Joinpoint(s) | 14 | 6 8 264240412 | 17662415 | 21432497 03444945 1.8961187
eastern #4 3 Joinpoint(s) 14 8 6 247664058 20784636 26439758 06804525 24632678
eastern #5 4 Joinpoint(s) 14 10 4 263799384 25185874 32726038 07757781 31035368
central #1 0 Joinpoint(s) 14 2 12 1315254567 26171513 26171513 - 26171513
central #2 1 Joinpoint(s) 14 4 10 47.2375931 1.9701491 21586532 0.6408483 20909516
central #3 2 Joinpoint(s) 14 3 8 298236880 1.8872702 22642784 0.7695891 21774116
central #4 3 Joinpoint(s) 14 8 6 17.2041265 17141247 22796370 0.8541842 21971764
central #5 4 Joinpoint(s) 14 10 4 15.9645691 20163555 27703718 0.9361650 27222392
western # 0Joinpoint(s) A | 14 | 2 12 455968934 | 15577904 | 15577904 - 1.5577904
western #2 1 Joinpoint(s) 14 4 10 349408607 1.6686160 1.8571201 02337008 1.7126696
western *3 2Joinpoint(s) | 14 | 6 8 285341021 | 18430672 | 22200754 03523134 1.9758922
western #4 3 Joinpoint(s) 14 8 6 234686684 20246817 25901540 0791739 24723801
western #5 4 Joinpoint(s) 14 10 4 224491914 23572382 31112546 0791739 29542228
 Selected Model (Minimum WEIC)
~ WBIC is calculated as ((1 - Weight) * BI) + (BIC3 * Weight). Weight not applicable for the 0 joinpoint model.





