[bookmark: TS1]Supplementary Table S1. Subgroup analysis details (with FDR correction)
	

	Subgroup
	Level
	N
	Events
	HR (95% CI)
	P
	P interaction
	P_FDR
	Interaction P_FDR

	Age
	<60
	5554
	1298
	1.077 (1.003-1.157)
	0.042
	0.644
	0.166
	0.954

	Age
	≥60
	4265
	934
	1.041 (0.948-1.142)
	0.402
	0.644
	0.536
	0.954

	Sex
	Male
	5115
	1342
	1.106 (1.013-1.207)
	0.025
	0.285
	0.132
	0.732

	Sex
	Female
	4704
	890
	1.000 (0.907-1.102)
	0.996
	0.285
	0.996
	0.732

	Residence
	Urban
	3679
	760
	1.069 (0.962-1.187)
	0.216
	0.960
	0.345
	0.960

	Residence
	Rural
	6140
	1472
	1.061 (0.978-1.151)
	0.155
	0.960
	0.312
	0.960

	Hypertension
	No
	7368
	1693
	1.050 (0.982-1.123)
	0.156
	0.366
	0.312
	0.732

	Hypertension
	Yes
	2451
	539
	1.096 (0.971-1.237)
	0.137
	0.366
	0.312
	0.732

	Diabetes
	No
	9257
	2118
	1.061 (0.994-1.134)
	0.075
	0.904
	0.241
	0.960

	Diabetes
	Yes
	562
	114
	1.083 (0.817-1.435)
	0.578
	0.904
	0.661
	0.960

	BMI
	<24
	5721
	1337
	1.048 (0.952-1.154)
	0.337
	0.716
	0.490
	0.954

	BMI
	≥24
	4098
	895
	1.095 (0.954-1.256)
	0.199
	0.716
	0.345
	0.954

	Alcohol use
	No
	5978
	1427
	1.100 (1.013-1.195)
	0.024
	0.195
	0.132
	0.732

	Alcohol use
	Yes
	3841
	805
	0.992 (0.897-1.097)
	0.877
	0.195
	0.935
	0.732

	Smoking
	No
	5951
	1464
	1.119 (1.025-1.222)
	0.012
	0.090
	0.132
	0.723

	Smoking
	Yes
	3868
	768
	0.960 (0.849-1.087)
	0.521
	0.090
	0.641
	0.723


Each stratum adjusted for all covariates except the subgroup variable (M3); FDR = Benjamini-Hochberg correction.

[bookmark: TS2]Supplementary Table S2. Machine-learning prediction performance (validation set)
	(a) Validation-set metrics

	Classifier
	Feature set
	AUC (95% CI)
	Accuracy
	Sensitivity
	Specificity
	PPV
	NPV
	F1
	MCC

	SGD
	Model 1
	0.583 (0.558, 0.608)
	0.567
	0.555
	0.57
	0.264
	0.822
	0.358
	0.104

	SGD
	Model 2
	0.583 (0.558, 0.608)
	0.546
	0.575
	0.538
	0.257
	0.82
	0.356
	0.094

	SVM
	Model 1
	0.578 (0.553, 0.604)
	0.782
	0.0
	1.0
	—
	0.782
	—
	—

	SVM
	Model 2
	0.576 (0.550, 0.603)
	0.782
	0.0
	1.0
	—
	0.782
	—
	—

	KNN
	Model 1
	0.522 (0.496, 0.548)
	0.755
	0.072
	0.945
	0.265
	0.785
	0.113
	0.029

	KNN
	Model 2
	0.535 (0.510, 0.563)
	0.776
	0.035
	0.981
	0.344
	0.785
	0.064
	0.046

	RandomForest
	Model 1
	0.581 (0.557, 0.609)
	0.549
	0.564
	0.545
	0.256
	0.818
	0.352
	0.09

	RandomForest
	Model 2
	0.570 (0.546, 0.597)
	0.543
	0.548
	0.541
	0.249
	0.812
	0.343
	0.074

	XGBoost
	Model 1
	0.587 (0.564, 0.614)
	0.574
	0.542
	0.583
	0.266
	0.821
	0.356
	0.104

	XGBoost
	Model 2
	0.564 (0.538, 0.590)
	0.541
	0.548
	0.539
	0.249
	0.811
	0.342
	0.072

	LightGBM
	Model 1
	0.569 (0.545, 0.596)
	0.567
	0.502
	0.585
	0.251
	0.808
	0.335
	0.072

	LightGBM
	Model 2
	0.561 (0.538, 0.587)
	0.537
	0.547
	0.534
	0.246
	0.809
	0.339
	0.067

	(b) DeLong test (Model 2 vs Model 1)

	Classifier
	Training Z
	Training P
	Validation Z
	Validation P
	
	
	
	
	

	SGD
	-0.747
	0.4548
	0.019
	0.9845
	
	
	
	
	

	SVM
	-2.014
	0.04406
	0.315
	0.7528
	
	
	
	
	

	KNN
	0.0
	1.0
	-0.415
	0.678
	
	
	
	
	

	RandomForest
	-0.752
	0.452
	0.742
	0.4583
	
	
	
	
	

	XGBoost
	-0.691
	0.4898
	1.083
	0.2787
	
	
	
	
	

	LightGBM
	-1.653
	0.09824
	0.402
	0.6874
	
	
	
	
	


Model 1 = demographics, lifestyle, comorbidities and BMI; Model 2 = Model 1 + the 2011 urban sprawl index. Six classifiers tuned by randomized search; AUC 95% CI by bootstrap; DeLong test compares validation AUC of Model 2 vs Model 1. All classifiers used the default 0.5 probability threshold for classification; the SVM did not identify any positive case at this threshold, so its PPV, F1 score, and MCC are undefined (shown as “—” in the table).

