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Supplementary Table S1. TRIPOD+AI checklist.
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Supplementary Table S2. Hyperparameter Search Grid for Machine Learning Models
	Model
	Hyperparameter
	Description
	Search Space (Grid)

	Logistic Regression (LR)
	Alpha
	Mixing percentage (L1 vs L2)
	0.3, 0.5, 0.8

	
	Lambda
	Regularization strength
	0.001, 0.01, 0.05

	Random Forest (RF)
	ntree
	Number of trees
	400

	
	mtry
	Number of variables candidates
	2, 4

	
	nodesize
	Minimum size of terminal nodes
	40, 45

	
	maxnodes
	Maximum number of terminal nodes
	20, 30

	
	sampsize
	Sample size for each tree
	200

	LightGBM (LGBM)
	num_leaves
	Maximum tree leaves
	2

	
	learning_rate
	Shrinkage rate
	0.01, 0.02

	
	reg_lambda
	L2 regularization term
	30, 50

	
	colsample_bytree
	Subsample ratio of columns
	0.5

	K-Nearest Neighbors (KNN)
	k
	Number of neighbors
	1、3、5、7、9、13、15、20、25、30、35、40

	Adaptive Boosting (AdaBoost)
	n.trees
	Number of boosting iterations
	50, 100, 150

	
	interaction.depth
	Tree depth
	1

	
	shrinkage
	Learning rate
	0.05, 0.1

	
	n.minobsinnode
	Min. observations in node
	60, 70, 80

	Extra Trees (ET)
	num.trees
	Number of trees
	300, 500

	
	mtry
	Number of variables candidates
	2

	
	min.node.size
	Minimum node size
	40, 50, 60

	
	sample.fraction
	Fraction of observations to sample
	0.5, 0.6

	
	replace
	Sampling with replacement
	FALSE

	Support Vector Machine (SVM)
	$C$ (Cost)
	Cost of constraints violation
	0.2, 0.5, 1, 2

	
	$\sigma$ (Sigma)
	RBF Kernel coefficient
	0.01, 0.03, 0.05, 0.08

	Neural Network (NNet)
	Size
	Number of units in hidden layer
	1, 4, 6

	
	Decay
	Weight decay
	0.01, 0.5, 1, 3, 5





Supplementary Table S3. Distribution of FRAIL scores in the development cohort.
	FRAIL score or category
	Total (n = 922)
	POD group (n = 301)
	Non-POD group (n = 621)

	FRAIL score, median [IQR]
	4 [2–4]
	4 [3–4]
	3 [1–4]

	FRAIL score distribution, n (%)
	
	
	

	0
	60 (6.5)
	12 (4.0)
	48 (7.7)

	1
	167 (18.1)
	18 (6.0)
	149 (24.0)

	2
	54 (5.9)
	7 (2.3)
	47 (7.6)

	3
	169 (18.3)
	80 (26.6)
	89 (14.3)

	4
	313 (33.9)
	132 (43.9)
	181 (29.1)

	5
	159 (17.2)
	52 (17.3)
	107 (17.2)

	FRAIL classification, n (%)
	
	
	

	Normal, score 0
	60 (6.5)
	12 (4.0)
	48 (7.7)

	Prefrail, scores 1–2
	221 (24.0)
	25 (8.3)
	196 (31.6)

	Frail, scores 3–5
	641 (69.5)
	264 (87.7)
	377 (60.7)


Notes: Data are presented as median [interquartile range] or n (%). FRAIL scores range from 0 to 5. Scores of 0, 1–2, and ≥3 indicate normal, pre-frail, and frail status, respectively.

Supplementary Table S4. Demographic and clinical characteristics of participants in the training and testing cohorts.
	Variables
	Total (n = 922)
	Training set
(n = 646)
	Testing set
(n = 276)
	Statistics
	p-value

	Age (year)
	74.07 ± 5.35
	73.95 ± 5.43
	74.34 ± 5.16
	1.036
	0.301

	BMI (kg/m2)
	22.8 [19.4, 26.4]
	22.75 [19.50, 26.13]
	23.00 [19.30, 27.10]
	-0.722
	0.471

	Gender, n (%)
	
	
	
	
	

	 Male 
	559 (60.6%)
	390 (60.4%)
	169 (61.2%)
	0.060
	0.807

	 female
	363 (39.4%)
	256 (39.6%)
	107 (38.8%)
	
	

	Marital status, n (%)
	
	
	
	
	

	 Married 
	624 (67.7%)
	432 (66.9%)
	192 (69.6%)
	0.641
	0.423

	 Single/divorced/widowed
	298 (32.3%)
	214 (33.1%)
	84 (30.4%)
	
	

	Educational level, n (%)
	
	
	
	
	

	 Primary grades or below
	548 (59.4%)
	380 (58.8%)
	168 (60.9%)
	0.336
	0.562

	 Junior high school or above
	374 (40.6%)
	266 (41.2%)
	108 (39.1%)
	
	

	Living condition, n (%)
	
	
	
	
	

	 With partner
	675 (73.2%)
	464 (71.8%)
	211 (76.4%)
	2.684
	0.261

	 Nursing home
	147 (15.9%)
	111 (17.2%)
	36 (13.0%)
	
	

	 Living alone
	100 (10.8%)
	71 (11.0%)
	29 (10.5%)
	
	

	Smoking history, n (%)
	171 (18.5%)
	126 (19.5%)
	45 (16.3%)
	1.311
	0.252

	Drinking history, n (%)
	187 (20.3%)
	128 (19.8%)
	59 (21.4%)
	0.292
	0.589

	Abdominal surgery history, n (%)
	93 (10.1%)
	66 (10.2%)
	27 (9.8%)
	0.040
	0.841

	Hypertension, n (%)
	383 (41.5%)
	268 (41.5%)
	115 (41.7%)
	0.003
	0.959

	Diabetes, n (%)
	255 (27.7%)
	182 (28.2%)
	73 (26.4%)
	0.287
	0.592

	Cerebrovascular disease, n (%)
	119 (12.9%)
	91 (14.1%)
	28 (10.1%)
	2.673
	0.102

	Cardiovascular disease, n (%)
	77 (8.4%)
	52 (8.0%)
	25 (9.1%)
	0.257
	0.612

	Liver disease, n (%)
	48 (5.2%)
	39 (6.0%)
	9 (3.3%)
	3.020
	0.082

	Pulmonary disease, n (%)
	59 (6.4%)
	46 (7.1%)
	13 (4.7%)
	1.876
	0.171

	Renal insufficiency, n (%)
	133 (14.4%)
	86 (13.3%)
	47 (17.0%)
	2.164
	0.141

	Time since diagnosis (month)
	5.00 [3.00, 8.00]
	6.00 [3.00, 8.00]
	5.00 [3.00, 8.00]
	-0.788
	0.431

	Primary cancer site, n (%)
	
	
	
	
	

	 Colon
	655 (71.0%)
	458 (70.9%)
	197 (71.4%)
	0.022
	0.883

	 Rectum
	267 (29.0%)
	188 (29.1%)
	79 (28.6%)
	
	

	TNM stage, n (%)
	
	
	
	
	

	 I-II
	526 (57.0%)
	366 (56.7%)
	160 (58.0%)
	0.136
	0.712

	 III
	396 (43.0%)
	280 (43.3%)
	116 (42.0%)
	
	

	ASA classification, n (%)
	
	
	
	
	

	 I-II
	724 (78.5%)
	509 (78.8%)
	215 (77.9%)
	0.092
	0.762

	 III-IV
	198 (21.5%)
	137 (21.2%)
	61 (22.1%)
	
	

	Surgical method, n (%)
	
	
	
	
	

	 Laparoscopic
	860 (93.3%)
	606 (93.8%)
	254 (92.0%)
	0.976
	0.323

	 Open
	62 (6.7%)
	40 (6.2%)
	22 (8.0%)
	
	

	Surgical duration (min)
	189.35 ± 71.13
	189.01 ± 71.71
	190.16 ± 69.89
	0.224
	0.823

	Anesthesia duration (min)
	260.59 ± 70.73
	260.87 ± 71.34
	259.91 ± 69.41
	-0.189
	0.850

	Intraoperative blood loss (mL)
	122.00 [88.00, 204.25]
	122.00 [88.00, 202.25]
	126.00 [88.25, 207.75]
	-0.382
	0.703

	Blood transfusion, n (%)
	123 (13.3%)
	88 (13.6%)
	35 (12.7%)
	0.148
	0.700

	Intraoperative hypotension, n (%)
	163 (17.7%)
	113 (17.5%)
	50 (18.1%)
	0.052
	0.820

	ICU admission, n (%)
	117 (12.7%)
	85 (13.2%)
	32 (11.6%)
	0.427
	0.514

	Preoperative laboratory test
	
	
	
	
	

	 Hemoglobin (g/L)
	127.00 [107.00, 140.00]
	126.00 [107.75, 140.00]
	129.00 [106.00, 140.75]
	-0.485
	0.628

	 BUN (mmol/L)
	5.80 [4.60, 6.80]
	5.80 [4.68, 6.70]
	5.80 [4.50, 6.90]
	-0.387
	0.699

	 Creatinine (μmol/L)
	77.50 [62.00, 92.00]
	76.00 [61.00, 92.00]
	80.00 [64.00, 92.00]
	-1.548
	0.122

	 Sodium (mmol/L)
	134.00 [126.00, 141.00]
	134.00 [126.00, 141.00]
	133.00 [124.00, 140.00]
	-1.397
	0.162

	 Potassium (mmol/L)
	3.60 [2.70, 4.50]
	3.55 [2.70, 4.50]
	3.60 [2.70, 4.60]
	-0.595
	0.552

	 WBC (109/L)
	5.90 [4.30, 7.40]
	6.00 [4.30, 7.50]
	5.70 [4.50, 7.20]
	-0.579
	0.563

	 Albumin (g/L)
	35.00 [28.00, 43.00]
	35.00 [28.00, 43.00]
	35.00 [27.00, 43.00]
	-0.552
	0.581

	 Neutrophil (109/L)
	4.20 [3.00, 5.30]
	4.20 [3.00, 5.40]
	4.25 [3.00, 5.18]
	-0.553
	0.581

	 Platelet (109/L)
	189.00 [143.75, 240.25]
	184.50 [141.75, 237.25]
	198.00 [147.50, 247.00]
	-1.862
	0.063

	 Monocyte (109/L)
	0.45 [0.27, 0.61]
	0.46 [0.28, 0.62]
	0.42 [0.24, 0.58]
	-1.913
	0.056

	 Lymphocyte (109/L)
	1.39 [1.01, 1.93]
	1.39 [1.03, 1.93]
	1.38 [0.96, 1.94]
	-0.845
	0.398

	 PNI
	42.53 [35.25, 51.00]
	42.65 [35.46, 51.16]
	42.28 [35.06, 50.34]
	-0.68
	0.496

	 PLR
	136.22 [84.62, 199.00]
	133.03 [84.28, 192.95]
	143.81 [87.55, 214.66]
	-1.645
	0.1

	 NLR
	2.92 [1.96, 4.23]
	2.94 [1.95, 4.17]
	2.87 [2.00, 4.39]
	-0.481
	0.631

	 MLR
	0.30 [0.19, 0.47]
	0.30 [0.19, 0.48]
	0.30 [0.18, 0.45]
	-0.624
	0.533

	Frailty, n (%)
	641 (69.5%)
	447 (69.2%)
	194 (70.3%)
	0.109
	0.741

	Sleep disturbance, n (%)
	555 (60.2%)
	391 (60.5%)
	164 (59.4%)
	0.099
	0.753

	Anxiety, n (%) 
	385 (41.8%)
	273 (42.3%)
	112 (40.6%)
	0.225
	0.636

	Depression, n (%)
	427 (46.3%)
	305 (47.2%)
	122 (44.2%)
	0.705
	0.401

	Cognitive impairment, n (%)
	317 (34.4%)
	218 (33.7%)
	99 (35.9%)
	0.386
	0.534

	POD, n (%)
	301 (32.6%)
	219 (33.9%)
	82 (29.7%)
	1.545
	0.214


Notes. Continuous data were presented as mean ± standard deviation or median [interquartile ranges].
Abbreviations: BMI: body mass index; TNM: tumor-node-metastasis; ASA: American Society of Anesthesiologists; ICU: intensive care unit; BUN: blood urea nitrogen; WBC: white blood cell; PNI: prognostic nutritional index; PLR: platelet-to-lymphocyte ratio; NLR: neutrophil-to-lymphocyte ratio; MLR: monocyte-to-lymphocyte ratio; POD: postoperative delirium.



Supplementary Table S5. Predictive performance of eight machine learning algorithms.
	Model
	Accuracy
	AUC (95% CI)
	Sensitivity
	Specificity
	PPV
	NPV
	F1-score
	Log-loss
	Brier
score
	Calibration
slope
	Calibration
intercept

	Training set
	
	
	
	
	
	
	
	
	
	
	

	LR
	0.788
	0.860 (0.831-0.889)
	0.557
	0.906
	0.753
	0.800
	0.640
	0.449
	0.145
	1.293
	-0.100

	RF
	0.777
	0.835 (0.802-0.869)
	0.489
	0.925
	0.770
	0.779
	0.598
	0.502
	0.153
	1.074
	0.033

	LGBM
	0.768
	0.849 (0.819-0.880)
	0.740
	0.782
	0.635
	0.854
	0.684
	0.518
	0.170
	1.502
	-0.345

	KNN
	0.797
	0.852 (0.822-0.883)
	0.562
	0.918
	0.778
	0.803
	0.653
	0.455
	0.149
	1.305
	-0.067

	AdaBoost
	0.789
	0.838 (0.807-0.869)
	0.553
	0.911
	0.761
	0.799
	0.640
	0.466
	0.153
	1.147
	-0.031

	ET
	0.802
	0.859 (0.829-0.888)
	0.562
	0.925
	0.794
	0.804
	0.658
	0.472
	0.153
	1.515
	-0.175

	SVM
	0.782
	0.858 (0.828-0.887)
	0.731
	0.808
	0.661
	0.854
	0.694
	0.450
	0.148
	0.853
	0.007

	NNet
	0.796
	0.861 (0.832-0.890)
	0.603
	0.895
	0.746
	0.814
	0.667
	0.442
	0.142
	1.190
	-0.067

	Testing set
	Accuracy
	AUC (95% CI)
	Sensitivity
	Specificity
	PPV
	NPV
	F1-score
	Log-loss
	Brier
score
	Calibration
slope
	Calibration
intercept

	LR
	0.801
	0.832 (0.779-0.886)
	0.561
	0.902
	0.708
	0.829
	0.626
	0.464
	0.149
	1.202
	-0.118

	RF
	0.808
	0.815 (0.760-0.871)
	0.537
	0.923
	0.746
	0.825
	0.624
	0.475
	0.152
	0.990
	0.013

	LGBM
	0.717
	0.794 (0.737-0.851)
	0.683
	0.732
	0.519
	0.845
	0.589
	0.567
	0.191
	1.294
	-0.307

	KNN
	0.775
	0.823 (0.770-0.876)
	0.500
	0.892
	0.661
	0.808
	0.569
	0.474
	0.154
	1.156
	-0.075

	AdaBoost
	0.797
	0.806 (0.748-0.865)
	0.573
	0.892
	0.691
	0.832
	0.627
	0.486
	0.157
	1.039
	-0.055

	ET
	0.793
	0.811 (0.756-0.866)
	0.537
	0.902
	0.698
	0.822
	0.607
	0.493
	0.161
	1.311
	-0.159

	SVM
	0.775
	0.830 (0.777-0.882)
	0.720
	0.799
	0.602
	0.871
	0.656
	0.489
	0.160
	0.822
	-0.029

	NNet
	0.808
	0.841 (0.789-0.892)
	0.634
	0.881
	0.693
	0.851
	0.662
	0.451
	0.144
	1.140
	-0.096

	Temporal validation
	Accuracy
	AUC (95% CI)
	Sensitivity
	Specificity
	PPV
	NPV
	F1-score
	Log-loss
	Brier
score
	Calibration
slope
	Calibration
intercept

	LR
	0.812
	0.887 (0.855-0.920)
	0.554
	0.939
	0.818
	0.810
	0.661
	0.422
	0.134
	1.422
	-0.135

	RF
	0.799
	0.870 (0.832-0.907)
	0.485
	0.955
	0.840
	0.790
	0.615
	0.439
	0.140
	1.172
	0.014

	LGBM
	0.789
	0.862 (0.825-0.899)
	0.715
	0.826
	0.669
	0.855
	0.691
	0.506
	0.163
	1.619
	-0.382

	KNN
	0.807
	0.880 (0.844-0.915)
	0.538
	0.939
	0.814
	0.805
	0.648
	0.432
	0.139
	1.379
	-0.076

	AdaBoost
	0.802
	0.865 (0.828-0.901)
	0.546
	0.928
	0.789
	0.806
	0.645
	0.438
	0.142
	1.292
	-0.065

	ET
	0.807
	0.871 (0.836-0.907)
	0.531
	0.943
	0.821
	0.803
	0.645
	0.457
	0.148
	1.563
	-0.176

	SVM
	0.822
	0.883 (0.850-0.917)
	0.746
	0.860
	0.724
	0.873
	0.735
	0.403
	0.131
	0.932
	-0.021

	NNet
	0.827
	0.888 (0.855-0.920)
	0.654
	0.913
	0.787
	0.843
	0.714
	0.410
	0.130
	1.292
	-0.096


Notes. Abbreviations: AUC: area under the curve; 95% CI: 95% confidence interval; PPV: positive predictive value; NPV: negative predictive value; LR: logistic regression; RF: random forest; LGBM: light gradient boosting machine; KNN: k-nearest neighbors; AdaBoost: adaptive boosting; ET: extra trees; SVM: support vector machine; NNet: neural network.



Supplementary Table S6. Demographic and clinical characteristics of participants in the temporal validation cohort.
	Variables
	Total (n = 394)
	POD group
(n = 130)
	Non-POD group
(n = 264)
	Statistics
	p-value

	Age (year)
	74.21 ± 5.31
	76.98 ± 5.36
	72.84 ± 4.72
	-7.812
	<0.001

	BMI (kg/m2)
	23.1 [19.3, 27.1]
	22.40 [18.98, 27.48]
	23.20 [19.93, 26.88]
	-1.006
	0.315

	Gender, n (%)
	
	
	
	
	

	 Male 
	244 (61.9%)
	79 (60.8%)
	165 (62.5%)
	0.111
	0.739

	 female
	150 (38.1%)
	51 (39.2%)
	99 (37.5%)
	
	

	Marital status, n (%)
	
	
	
	
	

	 Married 
	257 (65.2%)
	83 (63.8%)
	174 (65.9%)
	0.163
	0.686

	 Single/divorced/widowed
	137 (34.8%)
	47 (36.2%)
	90 (34.1%)
	
	

	Educational level, n (%)
	
	
	
	
	

	 Primary grades or below
	244 (61.9%)
	76 (58.5%)
	168 (63.6%)
	0.989
	0.320

	 Junior high school or above
	150 (38.1%)
	54 (41.5%)
	96 (36.4%)
	
	

	Living condition, n (%)
	
	
	
	
	

	 With partner
	289 (73.4%)
	88 (67.7%)
	201 (76.1%)
	3.177
	0.204

	 Nursing home
	60 (15.2%)
	24 (18.5%)
	36 (13.6%)
	
	

	 Living alone
	45 (11.4%)
	18 (13.8%)
	27 (10.2%)
	
	

	Smoking history, n (%)
	75 (19.0%)
	27 (20.8%)
	48 (18.2%)
	0.378
	0.538

	Drinking history, n (%)
	90 (22.8%)
	34 (26.2%)
	56 (21.2%)
	1.207
	0.272

	Abdominal surgery history, n (%)
	34 (8.6%)
	14 (10.8%)
	20 (7.6%)
	1.127
	0.288

	Hypertension, n (%)
	179 (45.4%)
	56 (43.1%)
	123 (46.6%)
	0.434
	0.510

	Diabetes, n (%)
	129 (32.7%)
	40 (30.8%)
	89 (33.7%)
	0.343
	0.558

	Cerebrovascular disease, n (%)
	56 (14.2%)
	36 (27.7%)
	20 (7.6%)
	28.910
	<0.001

	Cardiovascular disease, n (%)
	45 (11.4%)
	12 (9.2%)
	33 (12.5%)
	0.920
	0.337

	Liver disease, n (%)
	21 (5.3%)
	6 (4.6%)
	15 (5.7%)
	0.196
	0.658

	Pulmonary disease, n (%)
	23 (5.8%)
	5 (3.8%)
	18 (6.8%)
	1.400
	0.237

	Renal insufficiency, n (%)
	56 (14.2%)
	21 (16.2%)
	35 (13.3%)
	0.599
	0.439

	Time since diagnosis (month)
	5.50 [3.00, 8.00]
	5.50 [3.00, 8.00]
	5.50 [3.00, 8.00]
	-0.606
	0.545

	Primary cancer site, n (%)
	
	
	
	
	

	 Colon
	277 (70.3%)
	88 (67.7%)
	189 (71.6%)
	0.634
	0.426

	 Rectum
	117 (29.7%)
	42 (32.3%)
	75 (28.4%)
	
	

	TNM stage, n (%)
	
	
	
	
	

	 I-II
	223 (56.6%)
	70 (53.8%)
	153 (58.0%)
	0.599
	0.439

	 III
	171 (43.4%)
	60 (46.2%)
	111 (42.0%)
	
	

	ASA classification, n (%)
	
	
	
	
	

	 I-II
	301 (76.4%)
	76 (58.5%)
	225 (85.2%)
	34.606
	<0.001

	 III-IV
	93 (23.6%)
	54 (41.5%)
	39 (14.8%)
	
	

	Surgical method, n (%)
	
	
	
	
	

	 Laparoscopic
	362 (91.9%)
	113 (86.9%)
	249 (94.3%)
	6.384
	0.012

	 Open
	32 (8.1%)
	17 (13.1%)
	15 (5.7%)
	
	

	Surgical duration (min)
	190.00 ± 67.70
	199.05 ± 76.46
	185.54 ± 62.62
	-1.747
	0.082

	Anesthesia duration (min)
	260.42 ± 67.37
	268.89 ± 66.93
	256.25 ± 67.33
	-1.756
	0.080

	Intraoperative blood loss (mL)
	118.00 [87.00, 193.25]
	119.00 [87.75, 203.75]
	117.00 [87.00, 188.50]
	-0.712
	0.476

	Blood transfusion, n (%)
	49 (12.4%)
	18 (13.8%)
	31 (11.7%)
	0.354
	0.552

	Intraoperative hypotension, n (%)
	76 (19.3%)
	31 (23.8%)
	45 (17.0%)
	2.588
	0.108

	ICU admission, n (%)
	42 (10.7%)
	24 (18.5%)
	18 (6.8%)
	12.400
	<0.001

	Preoperative laboratory test
	
	
	
	
	

	 Hemoglobin (g/L)
	130.00 [107.75, 140.00]
	130.50 [111.00, 142.25]
	129.00 [107.00, 140.00]
	-0.725
	0.468

	 BUN (mmol/L)
	5.80 [4.60, 6.90]
	5.85 [4.70, 6.90]
	5.70 [4.50, 6.80]
	-0.682
	0.495

	 Creatinine (μmol/L)
	79.50 [61.00, 93.00]
	82.00 [60.00, 94.25]
	78.50 [63.00, 92.00]
	-0.932
	0.352

	 Sodium (mmol/L)
	134.00 [127.00, 141.00]
	134.00 [126.00, 141.00]
	134.00 [127.00, 141.75]
	-0.544
	0.586

	 Potassium (mmol/L)
	3.50 [2.60, 4.50]
	3.50 [2.60, 4.70]
	3.60 [2.50, 4.50]
	-0.253
	0.80

	 WBC (109/L)
	5.75 [4.20, 7.40]
	5.80 [4.20, 7.33]
	5.70 [4.13, 7.40]
	-0.586
	0.558

	 Albumin (g/L)
	35.00 [28.00, 43.00]
	33.00 [26.00, 42.00]
	36.00 [29.00, 43.00]
	-2.067
	0.039

	 Neutrophil (109/L)
	4.00 [2.80, 5.30]
	4.20 [2.78, 5.53]
	3.90 [2.80, 5.20]
	-0.892
	0.372

	 Platelet (109/L)
	190.50 [145.00, 236.00]
	187.50 [146.00, 231.25]
	192.00 [144.00, 237.00]
	-0.583
	0.560

	 Monocyte (109/L)
	0.46 [0.29, 0.65]
	0.43 [0.29, 0.60]
	0.48 [0.29, 0.66]
	-1.081
	0.280

	 Lymphocyte (109/L)
	1.38 [0.99, 1.83]
	1.32 [0.92, 1.72]
	1.41 [1.00, 1.89]
	-1.560
	0.119

	 PNI
	42.73 [35.25, 50.48]
	40.48 [33.36, 50.16]
	43.68 [36.06, 51.10]
	-2.379
	0.017

	 PLR
	137.88 [89.31, 209.30]
	141.94 [94.91, 209.35]
	136.44 [86.24, 211.06]
	-0.707
	0.480

	 NLR
	2.99 [1.89, 4.10]
	3.40 [2.06, 4.35]
	2.88 [1.84, 4.01]
	-1.713
	0.087

	 MLR
	0.32 [0.20, 0.46]
	0.30 [0.21, 0.49]
	0.33 [0.20, 0.46]
	-0.037
	0.971

	Frailty, n (%)
	249 (63.2%)
	110 (84.6%)
	139 (52.7%)
	38.264
	<0.001

	Sleep disturbance, n (%)
	245 (62.2%)
	86 (66.2%)
	159 (60.2%)
	1.301
	0.254

	Anxiety, n (%) 
	162 (41.1%)
	56 (43.1%)
	106 (40.2%)
	0.308
	0.579

	Depression, n (%)
	182 (46.2%)
	59 (45.4%)
	123 (46.6%)
	0.051
	0.821

	Cognitive impairment, n (%)
	122 (31.0%)
	74 (56.9%)
	48 (18.2%)
	61.159
	<0.001


Notes. Continuous data were presented as mean ± standard deviation or median [interquartile ranges].
Abbreviations: BMI: body mass index; TNM: tumor-node-metastasis; ASA: American Society of Anesthesiologists; ICU: intensive care unit; BUN: blood urea nitrogen; WBC: white blood cell; PNI: prognostic nutritional index; PLR: platelet-to-lymphocyte ratio; NLR: neutrophil-to-lymphocyte ratio; MLR: monocyte-to-lymphocyte ratio; POD: postoperative delirium.
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Section/Topic Item | evaluation! Checklist item Reported
TITLE DI
Title . Identify the study as developing or evaluating the performance of a multivariable prediction model, the
1 D.E . . P1,LI1-2
’ target population, and the outcome to be predicted
ABSTRACT
Abstract [ 2 | D.E | See TRIPOD+AI for Abstracts checklist [P2-3, L12-36
INTRODUCTION
Background ) Explain the healthcare context (including whether diagnostic or prognostic) and rationale for developing
3a D.E . L . . o P4-5, L40-78
or evaluating the prediction model, including references to existing models
3b DE Describe the tgrget p'opul'ati'on and the intended purpose of the prediction quel in the ;ontext of the P5-6, 1.79-89
’ care pathway, including its intended users (e.g., healthcare professionals, patients, public)
3¢ D.E Describe any known health inequalities between sociodemographic groups P4-5,156-63
Objectives 4 DE Specify the study objectives, including whether the study describes the development or validation of a P5-6. 1.79-89
’ prediction model (or both) ’
METHODS
Data Describe the sources of data separately for the development and evaluation datasets (e.g., randomised P6. 1.92-94
Sa D.E trial, cohort, routine care or registry data), the rationale for using these data, and representativeness of ’
the data
) Specify the dates of the collected participant data, including start and end of participant accrual; and, if
5b D.E . P6, 1.92-99
applicable, end of follow-up
Participants i Specify key elements of the study setting (e.g., primary care, secondary care, general population) i
6a D.E . . . P6, 1.96-99
’ including the number and location of centres
6b D.E Describe the eligibility criteria for study participants JPo-7, L100-106
6c DE Give dgtails of any treatments received, and how they were handled during model development or P7. L114-125
’ evaluation, if relevant
Data preparation . Describe any data pre-processing and quality checking, including whether this was similar across
7 D.E . ; P10, L176-186
relevant sociodemographic groups
Outcome Clearly define the outcome that is being predicted and the time horizon, including how and when
8a D:E assessed, the rationale for choosing this outcome, and whether the method of outcome assessment is P7-8, L126-137
consistent across sociodemographic groups
b DE If outcome gssessment requires subjective interpretation, describe the qualifications and demographic P7-8. L126-137
’ characteristics of the outcome assessors
8¢ D.E Report any actions to blind assessment of the outcome to be predicted P7-8. L126-137
Predictors Describe the choice of initial predictors (e.g., literature, previous models, all available predictors) and
9a D : . o P8-10, L138-175
any pre-selection of predictors before model building
9% DE Clearly define all predictors, including how and when they were measured (and any actions to blind 28.10. L138-175
’ assessment of predictors for the outcome and other predictors) e i
9% DE If predictpr measurement 'requires subjective interpretation, describe the qualifications and demographic P9, L155-157
’ characteristics of the predictor assessors
Sample size Explain how the study size was arrived at (separately for development and evaluation), and justify that
10 D:E the study size was sufficient to answer the research question. Include details of any sample size P6, L96-99
calculation
Missing data 11 D.E Describe how missing data were handled. Provide reasons for omitting any data P10, L177-180
Analytical methods 124 D Describe how the data were used (e.g., for development and evaluation of model performance) in the P11.1.208-210
analysis, including whether the data were partitioned, considering any sample size requirements ’
12b D Depending on the type of model, describe how predictors were handled in the analyses (functional form, | P11, 1210-214
rescaling, transformation, or any standardisation).
Specify the type of model, rationale®, all model-building steps, including any hyperparameter tuning,
12¢ D . o P12,L215-218
and method for internal validation
Describe if and how any heterogeneity in estimates of model parameter values and model performance
12d D.E was handled and quantified across clusters (e.g., hospitals, countries). See TRIPOD-Cluster for NA
additional considerations®
) Specify all measures and plots used (and their rationale) to evaluate model performance (e.g.,
12¢ D.E Sl o - o ; : P12, 1219-229
’ discrimination, calibration, clinical utility) and, if relevant, to compare multiple models
12f B Describe any model updating (e.g., recalibration) arising from the model evaluation, either overall or for NA
particular sociodemographic groups or settings
For model evaluation, describe how the model predictions were calculated (e.g., formula, code, object,
12¢g E o o P12, L219-229
application programming interface)
Class imbalance 13 DE If class imbalance methods were used, state why and how this was done, and any subsequent methods to NA
’ recalibrate the model or the model predictions
Fairness 14 D:E Describe any approaches that were used to address model fairness and their rationale P6, 1.98-99
Model output 15 D Specify the output of the prediction model (e.g., probabilities, classification). Provide details and P12-14,
rationale for any classification and how the thresholds were identified 1.230-259

! D=items relevant only to the development of a prediction model, E=items relating solely to the evaluation of a prediction model;, D;E=items applicable

to both the development and evaluation of a prediction model

% Separately for all model building approaches.

3 TRIPOD-Cluster is a checklist of reporting recommendations for studies developing or validating models that explicitly account for clustering or explore
heterogeneity in model performance (eg, at different hospitals or centres). Debray et al, BMJ 2023; 380: ¢071018 [DOI: 10.1136/bmj-2022-071018]
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Training versus Identify any differences between the development and evaluation data in healthcare setting, eligibility
; 16 D.E N . P12, L215-229
evaluation criteria, outcome, and predictors
Ethical approval . Name the institutional research board or ethics committee that approved the study and describe the
17 D.E . . . . . : P7, L107-109
’ participant-informed consent or the ethics committee waiver of informed consent
OPEN SCIENCE
Funding 18a D.E Give the source of funding and the role of the funders for the present study P35, 1588-589
gg:}{le lsctts of 18b D:E Declare any conflicts of interest and financial disclosures for all authors P35, L579-580
Protocol 18¢ D.E Indicate where the study protocol can be accessed or state that a protocol was not prepared P35, 585-587
Registration 184 DE Provide registration inforrpation for the study, including register name and registration number, or state Observatory
’ that the study was not registered study, NA
Data sharing 18¢ D.E Provide details of the availability of the study data P35, 1.585-587
Code sharing 18f D.E Provide details of the availability of the analytical code’ P35, L585-587
PATIENT & PUBLIC INVOLVEMENT
Patient & Public 19 DE Provide details of any patient and public involvement during the design, conduct, reporting, Observatory
Involvement ’ interpretation, or dissemination of the study or state no involvement. study, NA
RESULTS
Participants 204 DE Describe the flow of participants through the study, including the number of participants with and P14. 1270271
’ without the outcome and, if applicable, a summary of the follow-up time. A diagram may be helpful. ’
Report the characteristics overall and, where applicable, for each data source or setting, including the P14-15,
20b DE key dates, key predictors (including demographics), treatments received, sample size, number of L.270-286
’ outcome events, follow-up time, and amount of missing data. A table may be helpful. Report any
differences across key demographic groups.
For model evaluation, show a comparison with the development data of the distribution of important
20c E . . . P17, 1296-298
predictors (demographics, predictors, and outcome).
Model development . Specify the number of participants and outcome events in each analysis (e.g., for model development,
21 D.E . . Table S4
hyperparameter tuning, model evaluation)
Model Provide details of the full prediction model (e.g., formula, code, object, application programming
specification 22 D interface) to allow predictions in new individuals and to enable third-party evaluation and 5%72%9 5
implementation, including any restrictions to access or re-use (e.g., freely available, proprietary)’ i
Model Report model performance estimates with confidence intervals, including for any key subgroups (e.g.,
23a D:E - - - - : P18-19,
performance ’ sociodemographic). Consider plots to aid presentation. 1312-333
23b DE If examined, report results of any heterogeneity in model performance across clusters. See TRIPOD P21-22,
’ Cluster for additional details®. 1.344-355
Model updating 24 E Report the results from any model updating, including the updated model and subsequent performance NA
DISCUSSION
Interpretation 25 DE Giye an overall intemretatiop of the main results, including issues of fairness in the context of the P25-30, L404-520
’ objectives and previous studies
Limitations 2% DE Discuss any limitations of the study (such as a non-representative sample, sample size, overfitting, P31-32,
’ missing data) and their effects on any biases, statistical uncertainty, and generalizability L541-564
Usability of the Describe how poor quality or unavailable input data (e.g., predictor values) should be assessed and
: 27a D . : o P27, L446-450
model in the handled when implementing the prediction model
context of current Specify whether users will be required to interact in the handling of the input data or use of the model, P30-31
27b D I . g
care and what level of expertise is required of users L522-540
) Discuss any next steps for future research, with a specific view to applicability and generalizability of P32-33
27¢ D.E :
the model L566-575

From: Collins GS, Moons KGM, Dhiman P, et al. BMJ 2024;385:€078378. do1:10.1136/bm;-2023-078378

% This relates to the analysis code, for example, any data cleaning, feature engineering, model building, evaluation.
> This relates to the code to implement the model to get estimates of risk for a new individual.
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