[bookmark: _GoBack]Supplementary material


[bookmark: OLE_LINK1]The triglyceride–glucose index and its obesity-related derivatives as predictors of all-cause and cardiovascular mortality in hypertensive patients: Insights from NHANES data with machine learning analysis

Chenyang Li, Zixi Zhang, Xiaoqin Luo, Yichao Xiao, Tao Tu, Chan Liu, Qiming Liu, Cancan Wang, Yongguo Dai, Zeying Zhang, Cheng Zheng, Jiafeng Lin

Supplementary Figure legends

Supplementary Figure 1. Flow diagram for participants included in the study.
Abbreviations: BMI, body mass index; FPG, fasting plasma glucose; HTN, hypertension; NHANES, National Health and Nutrition Examination Survey; TG, triglyceride; WC, waist circumference.

Supplementary Figure 2. Feature selection using LASSO binary logistic regression model for predicting all-cause (A) and cardiovascular mortality (B) in hypertensive patients.
[bookmark: _Hlk181785154]Abbreviations: LASSO, least absolute shrinkage and selection operator.
Supplementary Table 1. Functions, packages, and tuning parameters used for each machine learning algorithm.

	Algorithms
	Functions
	Packages
	Tuning parameters

	K-nearest neighbor
	knn
	base
	k

	Naïve Bayes
	naive_bayes
	naivebayes
	Laplace correction, distribution type, bandwidth adjustment

	Support vector machines
	svmRadial
	kernlab
	Sigma, cost

	Random forest
	rf
	randomForest
	Number of randomly selected predictors

	Extreme gradient boosting
	xgbTree
	xgboost
	Boosting iterations, max tree depth, shrinkage, minimum loss reduction, subsample ratio of columns, minimum sum of instance weight, subsample percentage



Supplementary Table 2. Baseline characteristics according to TyG index quartiles.
	
	Total
	Q1 (< 8.39)
	Q2 [8.39–8.79)
	Q3 [8.79–9.23)
	Q4 (≥ 9.23)
	P value

	
	N = 9432
	2461
	2338
	2310
	2323
	

	TyG index
	8.84 (0.01)
	8.07 (0.01)
	8.60 (0.00)
	8.99 (0.00)
	9.72 (0.01)
	< 0.001

	Age (y)
	56.66 (0.23)
	54.61 (0.46)
	57.60 (0.45)
	57.65 (0.36)
	56.77 (0.35)
	< 0.001

	Sex (n, %)
	
	
	
	
	
	< 0.001

	  Male
	4642 (49.39)
	1170 (45.84)
	1113 (46.91)
	1095 (48.28)
	1264 (56.54)
	

	  Female
	4790 (50.61)
	1291 (54.16)
	1225 (53.09)
	1215 (51.72)
	1059 (43.46)
	

	Marry (n, %)
	
	
	
	
	
	0.002

	  Married
	6532 (70.44)
	1582 (67.10)
	1645 (71.78)
	1671 (72.36)
	1634 (70.54)
	

	  Divorced
	1451 (14.03)
	384 (13.54)
	352 (14.18)
	346 (13.48)
	369 (14.90)
	

	  Never married
	1449 (15.53)
	495 (19.36)
	341 (14.04)
	293 (14.16)
	320 (14.56)
	

	Race (n, %)
	
	
	
	
	
	< 0.001

	  Mexican American
	1361 (5.48)
	216 (4.07)
	308 (5.20)
	373 (5.86)
	464 (6.80)
	

	  Other Hispanic
	718 (4.41)
	125 (3.19)
	180 (4.44)
	203 (4.98)
	210 (5.04)
	

	  Non-Hispanic White
	4344 (71.05)
	965 (64.15)
	1089 (71.15)
	1154 (74.72)
	1136 (74.17)
	

	  Non-Hispanic Black
	2292 (12.83)
	1012 (23.54)
	576 (12.27)
	386 (8.53)
	318 (6.98)
	

	  Other races
	717 (6.23)
	143 (5.05)
	185 (6.94)
	194 (5.90)
	195 (7.01)
	

	Education (n, %)
	
	
	
	
	
	0.015

	  Less than high school
	2852 (19.58)
	641 (17.86)
	669 (18.34)
	743 (21.24)
	799 (20.87)
	

	  High school or equivalent
	2329 (26.65)
	599 (24.59)
	593 (27.43)
	543 (26.22)
	594 (28.35)
	

	  College or above
	4251 (53.77)
	1221 (57.54)
	1076 (54.23)
	1024 (52.54)
	930 (50.78)
	

	Drinking (n, %)
	
	
	
	
	
	0.002

	< 5 drinks/year
	8421 (89.61)
	2219 (90.03)
	2129 (91.73)
	2063 (89.90)
	2010 (86.78)
	

	5–9 drinks/year
	788 (8.07)
	197 (7.94)
	165 (6.70)
	195 (7.64)
	231 (10.00)
	

	≥ 10 drinks/year
	223 (2.32)
	45 (2.02)
	44 (1.57)
	52 (2.47)
	82 (3.22)
	

	Smoking (n, %)
	
	
	
	
	
	0.002

	  No
	4685 (48.64)
	1292 (51.88)
	1197 (49.92)
	1158 (48.45)
	1038 (44.31)
	

	  Yes
	4747 (51.36)
	1169 (48.12)
	1141 (50.08)
	1152 (51.55)
	1285 (55.69)
	

	Mean SBP (mmHg)
	133.77 (0.28)
	132.42 (0.49)
	134.04 (0.51)
	134.00 (0.57)
	134.61 (0.54)
	0.005

	Mean DBP (mmHg)
	73.22 (0.25)
	72.04 (0.41)
	73.52 (0.45)
	73.21 (0.43)
	74.11 (0.40)
	< 0.001

	Height (cm)
	168.33 (0.15)
	168.19 (0.26)
	167.94 (0.28)
	167.83 (0.30)
	169.36 (0.28)
	0.008

	Weight (kg)
	87.53 (0.30)
	81.09 (0.58)
	85.44 (0.62)
	89.55 (0.63)
	94.06 (0.65)
	< 0.001

	BMI (kg/m2)
	30.77 (0.10)
	28.60 (0.19)
	30.12 (0.18)
	31.69 (0.22)
	32.67 (0.20)
	< 0.001

	WC (cm)
	104.74 (0.24)
	98.04 (0.45)
	103.01 (0.45)
	107.17 (0.46)
	110.75 (0.48)
	< 0.001

	Stroke (n, %)
	642 (5.52)
	152 (4.85)
	171 (5.88)
	150 (5.57)
	169 (5.78)
	0.547

	DM (n, %)
	2735 (23.58)
	293 (8.61)
	460 (14.78)
	702 (25.11)
	1280 (45.82)
	< 0.001

	CHD (n, %)
	718 (7.03)
	145 (5.63)
	175 (6.57)
	184 (7.16)
	214 (8.77)
	0.005

	CHF (n, %)
	572 (4.96)
	118 (3.66)
	135 (4.22)
	134 (5.15)
	185 (6.82)
	< 0.001

	Angina (n, %)
	498 (5.00)
	84 (3.00)
	131 (5.26)
	122 (4.75)
	161 (7.00)
	< 0.001

	FPG (mg/dL)
	113.81 (0.55)
	97.91 (0.34)
	104.79 (0.48)
	111.79 (0.64)
	140.74 (1.69)
	< 0.001

	HbA1c (%)
	5.85 (0.02)
	5.47 (0.01)
	5.64 (0.02)
	5.81 (0.02)
	6.50 (0.05)
	< 0.001

	TC (mg/dL)
	198.12 (0.65)
	185.36 (1.07)
	196.66 (1.01)
	200.61 (1.17)
	209.85 (1.50)
	< 0.001

	TG (mg/dL)
	150.74 (1.89)
	67.68 (0.44)
	106.07 (0.52)
	149.66 (0.71)
	279.52 (5.03)
	< 0.001

	ALB (g/dL)
	4.20 (0.01)
	4.20 (0.01)
	4.20 (0.01)
	4.20 (0.01)
	4.20 (0.01)
	0.724

	WBC (× 109/L)
	7.02 (0.04)
	6.42 (0.07)
	6.85 (0.05)
	7.24 (0.06)
	7.56 (0.07)
	< 0.001

	Hb (g/dL)
	14.35 (0.03)
	14.01 (0.05)
	14.30 (0.04)
	14.45 (0.05)
	14.64 (0.04)
	< 0.001

	CRP (mg/dL)
	0.58 (0.02)
	0.52 (0.03)
	0.59 (0.04)
	0.56 (0.03)
	0.63 (0.03)
	0.022

	eGFR (mL/min/1.73m2)
	84.89 (0.38)
	86.69 (0.65)
	84.48 (0.66)
	84.09 (0.66)
	84.32 (0.58)
	0.005

	TyG–BMI
	273.10 (1.10)
	230.85 (1.57)
	258.98 (1.55)
	285.01 (1.95)
	317.53 (2.02)
	< 0.001

	TyG–WC
	929.41 (2.96)
	791.45 (3.76)
	885.65 (3.93)
	963.86 (4.21)
	1076.61 (5.19)
	< 0.001

	TyG–WHtR
	5.53 (0.02)
	4.71 (0.02)
	5.28 (0.02)
	5.75 (0.03)
	6.37 (0.03)
	< 0.001


A P value < 0.05 indicated a significant difference.
Abbreviations: ALB, albumin; BMI, body mass index; CHD, coronary heart disease; CHF, chronic heart failure; CRP, C-reactive protein; DBP, diastolic blood pressure; DM, diabetes mellitus; eGFR, estimated glomerular filtration rate; FPG, fasting plasma glucose; Hb, haemoglobin; HbA1c, glycosylated haemoglobin; SBP, systolic blood pressure; TC, total cholesterol; TG, triglyceride; TyG, triglyceride–glucose; WBC, white blood cell; WC, waist circumference; WHtR, waist-to-height ratio.

Supplementary Table 3. Baseline characteristics according to TyG–BMI quartiles.
	
	Total
	Q1 (< 223.94)
	Q2 [223.94–263.44)
	Q3 [263.44–311.77)
	Q4 (≥ 311.77)
	P value

	
	N = 9432
	2431
	2481
	2353
	2167
	

	TyG-BMI
	273.10 (1.10)
	195.54 (0.62)
	243.11 (0.31)
	285.50 (0.37)
	368.19 (1.51)
	< 0.001

	Age (y)
	56.66 (0.23)
	59.05 (0.46)
	58.18 (0.37)
	56.47 (0.37)
	52.93 (0.38)
	< 0.001

	Sex (n, %)
	
	
	
	
	
	< 0.001

	  Male
	4642 (49.39)
	1216 (46.01)
	1327 (55.06)
	1156 (50.86)
	943 (45.64)
	

	  Female
	4790 (50.61)
	1215 (53.99)
	1154 (44.94)
	1197 (49.14)
	1224 (54.36)
	

	Marry (n, %)
	
	
	
	
	
	< 0.001

	  Married
	6532 (70.44)
	1705 (71.16)
	1796 (72.67)
	1668 (72.72)
	1363 (65.23)
	

	  Divorced
	1451 (14.03)
	356 (13.18)
	344 (12.71)
	382 (14.46)
	369 (15.76)
	

	  Never married
	1449 (15.53)
	370 (15.66)
	341 (14.62)
	303 (12.82)
	435 (19.02)
	

	Race (n, %)
	
	
	
	
	
	< 0.001

	  Mexican American
	1361 (5.48)
	224 (3.15)
	376 (5.33)
	420 (6.99)
	341 (6.47)
	

	  Other Hispanic
	718 (4.41)
	137 (3.37)
	221 (5.21)
	181 (4.41)
	179 (4.67)
	

	  Non-Hispanic White
	4344 (71.05)
	1211 (72.26)
	1098 (70.89)
	1060 (70.55)
	975 (70.50)
	

	  Non-Hispanic Black
	2292 (12.83)
	593 (12.59)
	575 (12.42)
	550 (12.44)
	574 (13.86)
	

	  Other races
	717 (6.23)
	266 (8.62)
	211 (6.15)
	142 (5.62)
	98 (4.51)
	

	Education (n, %)
	
	
	
	
	
	0.609

	  Less than high school
	2852 (19.58)
	710 (19.87)
	770 (19.66)
	743 (20.43)
	629 (18.35)
	

	  High school or equivalent
	2329 (26.65)
	593 (25.45)
	627 (27.29)
	585 (27.50)
	524 (26.36)
	

	  College or above
	4251 (53.77)
	1128 (54.68)
	1084 (53.05)
	1025 (52.06)
	1014 (55.29)
	

	Drinking (n, %)
	
	
	
	
	
	0.037

	< 5 drinks/year
	8421 (89.61)
	2221 (91.55)
	2226 (90.22)
	2094 (88.54)
	1880 (88.13)
	

	5–9 drinks/year
	788 (8.07)
	161 (6.20)
	210 (8.11)
	202 (8.82)
	215 (9.15)
	

	≥ 10 drinks/year
	223 (2.32)
	49 (2.25)
	45 (1.67)
	57 (2.64)
	72 (2.72)
	

	Smoking (n, %)
	
	
	
	
	
	< 0.001

	  No
	4685 (48.64)
	1138 (44.93)
	1276 (49.97)
	1158 (47.04)
	1113 (52.63)
	

	  Yes
	4747 (51.36)
	1293 (55.07)
	1205 (50.03)
	1195 (52.96)
	1054 (47.37)
	

	Mean SBP (mmHg)
	133.77 (0.28)
	135.90 (0.59)
	134.26 (0.53)
	132.40 (0.48)
	132.51 (0.51)
	< 0.001

	Mean DBP (mmHg)
	73.22 (0.25)
	71.88 (0.42)
	73.18 (0.41)
	73.55 (0.41)
	74.26 (0.40)
	< 0.001

	Height (cm)
	168.33 (0.15)
	167.35 (0.26)
	168.91 (0.28)
	168.72 (0.26)
	168.35 (0.29)
	0.023

	Weight (kg)
	87.53 (0.30)
	65.73 (0.31)
	80.06 (0.31)
	90.94 (0.33)
	113.39 (0.59)
	< 0.001

	BMI (kg/m2)
	30.77 (0.10)
	23.34 (0.07)
	27.95 (0.04)
	31.84 (0.06)
	39.94 (0.17)
	< 0.001

	WC (cm)
	104.74 (0.24)
	87.43 (0.25)
	99.63 (0.18)
	108.22 (0.21)
	123.67 (0.35)
	< 0.001

	Stroke (n, %)
	642 (5.52)
	168 (6.18)
	182 (5.72)
	147 (4.38)
	145 (5.81)
	0.112

	DM (n, %)
	2735 (23.58)
	333 (9.62)
	586 (17.01)
	803 (27.09)
	1013 (40.58)
	< 0.001

	CHD (n, %)
	718 (7.03)
	189 (7.64)
	195 (7.14)
	193 (7.17)
	141 (6.18)
	0.462

	CHF (n, %)
	572 (4.96)
	124 (4.26)
	136 (4.20)
	142 (5.34)
	170 (6.04)
	0.048

	Angina (n, %)
	498 (5.00)
	99 (4.24)
	123 (4.42)
	145 (5.52)
	131 (5.83)
	0.113

	FPG (mg/dL)
	113.81 (0.55)
	101.06 (0.49)
	108.42 (0.80)
	115.20 (0.83)
	130.54 (1.48)
	< 0.001

	HbA1c (%)
	5.85 (0.02)
	5.51 (0.02)
	5.69 (0.02)
	5.88 (0.02)
	6.33 (0.04)
	< 0.001

	TC (mg/dL)
	198.12 (0.65)
	196.16 (1.18)
	198.80 (1.20)
	200.10 (1.18)
	197.43 (1.30)
	0.379

	TG (mg/dL)
	150.74 (1.89)
	97.79 (1.40)
	130.47 (1.88)
	166.88 (2.64)
	207.79 (5.62)
	< 0.001

	ALB (g/dL)
	4.20 (0.01)
	4.27 (0.01)
	4.25 (0.01)
	4.21 (0.01)
	4.08 (0.01)
	< 0.001

	WBC (× 109/L)
	7.02 (0.04)
	6.58 (0.07)
	6.76 (0.06)
	7.04 (0.05)
	7.69 (0.05)
	< 0.001

	Hb (g/dL)
	14.35 (0.03)
	14.16 (0.05)
	14.48 (0.05)
	14.47 (0.04)
	14.30 (0.05)
	0.044

	CRP (mg/dL)
	0.58 (0.02)
	0.52 (0.04)
	0.46 (0.02)
	0.51 (0.03)
	0.81 (0.03)
	< 0.001

	eGFR (mL/min/1.73m2)
	84.89 (0.38)
	83.23 (0.60)
	83.58 (0.65)
	84.87 (0.58)
	87.89 (0.61)
	0.287

	TyG index
	8.84 (0.01)
	8.39 (0.01)
	8.72 (0.01)
	9.00 (0.01)
	9.26 (0.02)
	< 0.001

	TyG–WC
	929.41 (2.96)
	733.26 (2.54)
	868.26 (1.65)
	972.45 (2.18)
	1143.52 (4.02)
	< 0.001

	TyG–WHtR
	5.53 (0.02)
	4.39 (0.01)
	5.15 (0.01)
	5.77 (0.01)
	6.80 (0.02)
	< 0.001


A P value < 0.05 indicated a significant difference.
Abbreviations: ALB, albumin; BMI, body mass index; CHD, coronary heart disease; CHF, chronic heart failure; CRP, C-reactive protein; DBP, diastolic blood pressure; DM, diabetes mellitus; eGFR, estimated glomerular filtration rate; FPG, fasting plasma glucose; Hb, haemoglobin; HbA1c, glycosylated haemoglobin; SBP, systolic blood pressure; TC, total cholesterol; TG, triglyceride; TyG, triglyceride–glucose; WBC, white blood cell; WC, waist circumference; WHtR, waist-to-height ratio.
Supplementary Table 4. Baseline characteristics according to TyG–WC quartiles.
	
	Total
	Q1 (< 806.88)
	Q2 [806.88–914.32)
	Q3 [914.32–1038.15)
	Q4 (≥ 1038.15)
	P value

	
	N = 9432
	2443
	2467
	2369
	2153
	

	TyG-WC
	929.41 (2.96)
	718.47 (1.92)
	861.19 (0.80)
	972.91 (0.86)
	1164.68 (3.45)
	< 0.001

	Age (y)
	56.66 (0.23)
	56.84 (0.43)
	57.69 (0.41)
	57.30 (0.39)
	54.80 (0.39)
	0.063

	Sex (n, %)
	
	
	
	
	
	< 0.001

	  Male
	4642 (49.39)
	965 (36.05)
	1205 (49.90)
	1256 (52.97)
	1216 (58.62)
	

	  Female
	4790 (50.61)
	1478 (63.95)
	1262 (50.10)
	1113 (47.03)
	937 (41.38)
	

	Marry (n, %)
	
	
	
	
	
	0.003

	  Married
	6532 (70.44)
	1632 (68.20)
	1817 (74.23)
	1665 (71.65)
	1418 (67.69)
	

	  Divorced
	1451 (14.03)
	390 (14.49)
	329 (12.64)
	368 (13.74)
	364 (15.23)
	

	  Never married
	1449 (15.53)
	421 (17.31)
	321 (13.12)
	336 (14.60)
	371 (17.08)
	

	Race (n, %)
	
	
	
	
	
	< 0.001

	  Mexican American
	1361 (5.48)
	255 (4.00)
	378 (5.93)
	417 (6.48)
	311 (5.52)
	

	  Other Hispanic
	718 (4.41)
	175 (4.64)
	193 (4.70)
	186 (4.03)
	164 (4.29)
	

	  Non-Hispanic White
	4344 (71.05)
	1040 (66.47)
	1093 (69.83)
	1092 (72.81)
	1119 (75.08)
	

	  Non-Hispanic Black
	2292 (12.83)
	707 (16.14)
	583 (12.51)
	539 (12.11)
	463 (10.55)
	

	  Other races
	717 (6.23)
	266 (8.74)
	220 (7.04)
	135 (4.56)
	96 (4.57)
	

	Education (n, %)
	
	
	
	
	
	0.543

	  Less than high school
	2852 (19.58)
	700 (20.09)
	745 (19.07)
	765 (20.78)
	642 (18.38)
	

	  High school or equivalent
	2329 (26.65)
	611 (25.54)
	611 (27.85)
	581 (26.94)
	526 (26.26)
	

	  College or above
	4251 (53.77)
	1132 (54.37)
	1111 (53.07)
	1023 (52.29)
	985 (55.36)
	

	Drinking (n, %)
	
	
	
	
	
	< 0.001

	< 5 drinks/year
	8421 (89.61)
	2234 (91.69)
	2236 (90.71)
	2112 (89.70)
	1839 (86.34)
	

	5–9 drinks/year
	788 (8.07)
	165 (6.08)
	186 (7.61)
	201 (7.97)
	236 (10.62)
	

	≥ 10 drinks/year
	223 (2.32)
	44 (2.23)
	45 (1.69)
	56 (2.32)
	78 (3.04)
	

	Smoking (n, %)
	
	
	
	
	
	< 0.001

	  No
	4685 (48.64)
	1285 (50.76)
	1324 (52.72)
	1114 (44.77)
	962 (46.31)
	

	  Yes
	4747 (51.36)
	1158 (49.24)
	1143 (47.28)
	1255 (55.23)
	1191 (53.69)
	

	Mean SBP (mmHg)
	133.77 (0.28)
	134.73 (0.59)
	134.38 (0.49)
	132.96 (0.46)
	133.00 (0.54)
	0.004

	Mean DBP (mmHg)
	73.22 (0.25)
	72.30 (0.41)
	73.06 (0.41)
	73.49 (0.40)
	74.02 (0.44)
	0.004

	Height (cm)
	168.33 (0.15)
	165.18 (0.24)
	167.83 (0.31)
	169.19 (0.27)
	171.13 (0.29)
	< 0.001

	Weight (kg)
	87.53 (0.30)
	66.11 (0.30)
	80.35 (0.30)
	91.34 (0.34)
	112.31 (0.58)
	< 0.001

	BMI (kg/m2)
	30.77 (0.10)
	24.18 (0.10)
	28.53 (0.09)
	31.95 (0.12)
	38.40 (0.19)
	< 0.001

	WC (cm)
	104.74 (0.24)
	86.50 (0.23)
	99.43 (0.16)
	108.62 (0.15)
	124.38 (0.35)
	< 0.001

	Stroke (n, %)
	642 (5.52)
	151 (5.58)
	169 (5.56)
	162 (4.80)
	160 (6.15)
	0.368

	DM (n, %)
	2735 (23.58)
	277 (7.93)
	530 (14.79)
	801 (26.27)
	1127 (45.29)
	< 0.001

	CHD (n, %)
	718 (7.03)
	149 (6.15)
	183 (6.91)
	187 (6.38)
	199 (8.69)
	0.032

	CHF (n, %)
	572 (4.96)
	112 (3.77)
	118 (3.64)
	149 (4.93)
	193 (7.50)
	< 0.001

	Angina (n, %)
	498 (5.00)
	79 (3.54)
	118 (4.01)
	153 (5.83)
	148 (6.63)
	< 0.001

	FPG (mg/dL)
	113.81 (0.55)
	99.39 (0.45)
	106.26 (0.54)
	114.59 (0.94)
	134.97 (1.61)
	< 0.001

	HbA1c (%)
	5.85 (0.02)
	5.47 (0.01)
	5.64 (0.02)
	5.88 (0.03)
	6.42 (0.04)
	< 0.001

	TC (mg/dL)
	198.12 (0.65)
	196.41 (1.14)
	199.61 (0.98)
	198.34 (1.27)
	198.13 (1.37)
	0.491

	TG (mg/dL)
	150.74 (1.89)
	91.60 (1.33)
	124.06 (1.72)
	160.32 (2.04)
	226.87 (5.83)
	< 0.001

	ALB (g/dL)
	4.20 (0.01)
	4.25 (0.01)
	4.24 (0.01)
	4.20 (0.01)
	4.11 (0.01)
	< 0.001

	WBC (× 109/L)
	7.02 (0.04)
	6.43 (0.07)
	6.77 (0.07)
	7.14 (0.05)
	7.73 (0.06)
	< 0.001

	Hb (g/dL)
	14.35 (0.03)
	13.99 (0.05)
	14.38 (0.04)
	14.47 (0.04)
	14.57 (0.05)
	< 0.001

	CRP (mg/dL)
	0.58 (0.02)
	0.47 (0.04)
	0.48 (0.03)
	0.58 (0.03)
	0.76 (0.03)
	< 0.001

	eGFR (mL/min/1.73m2)
	84.89 (0.38)
	85.08 (0.58)
	83.77 (0.63)
	84.64 (0.58)
	86.08 (0.68)
	0.143

	TyG index
	8.84 (0.01)
	8.31 (0.01)
	8.68 (0.01)
	8.98 (0.01)
	9.39 (0.02)
	< 0.001

	TyG–BMI
	273.10 (1.10)
	200.68 (0.78)
	246.91 (0.69)
	285.79 (0.94)
	358.88 (1.65)
	< 0.001

	TyG–WHtR
	5.53 (0.02)
	4.36 (0.01)
	5.15 (0.01)
	5.77 (0.01)
	6.83 (0.02)
	< 0.001


A P value < 0.05 indicated a significant difference.
Abbreviations: ALB, albumin; BMI, body mass index; CHD, coronary heart disease; CHF, chronic heart failure; CRP, C-reactive protein; DBP, diastolic blood pressure; DM, diabetes mellitus; eGFR, estimated glomerular filtration rate; FPG, fasting plasma glucose; Hb, haemoglobin; HbA1c, glycosylated haemoglobin; SBP, systolic blood pressure; TC, total cholesterol; TG, triglyceride; TyG, triglyceride–glucose; WBC, white blood cell; WC, waist circumference; WHtR, waist-to-height ratio.
Supplementary Table 5. Baseline characteristics according to TyG–WHtR quartiles.
	
	Total
	Q1 (< 4.80)
	Q2 [4.80–5.44)
	Q3 [5.44–6.16)
	Q4 (≥ 6.16)
	P value

	
	N = 9432
	2274
	2368
	2466
	2324
	

	TyG-WHtR
	5.53 (0.02)
	4.30 (0.01)
	5.12 (0.01)
	5.79 (0.01)
	6.90 (0.02)
	< 0.001

	Age (y)
	56.66 (0.23)
	54.90 (0.44)
	57.20 (0.36)
	58.36 (0.40)
	56.17 (0.37)
	0.003

	Sex (n, %)
	
	
	
	
	
	< 0.001

	  Male
	4642 (49.39)
	1217 (51.01)
	1297 (54.62)
	1151 (48.73)
	977 (43.20)
	

	  Female
	4790 (50.61)
	1057 (48.99)
	1071 (45.38)
	1315 (51.27)
	1347 (56.80)
	

	Marry (n, %)
	
	
	
	
	
	< 0.001

	  Married
	6532 (70.44)
	1487 (68.08)
	1728 (72.69)
	1792 (74.11)
	1525 (66.89)
	

	  Divorced
	1451 (14.03)
	353 (13.41)
	324 (13.65)
	371 (12.77)
	403 (16.27)
	

	  Never married
	1449 (15.53)
	434 (18.50)
	316 (13.65)
	303 (13.12)
	396 (16.84)
	

	Race (n, %)
	
	
	
	
	
	< 0.001

	  Mexican American
	1361 (5.48)
	176 (3.06)
	322 (5.38)
	432 (6.41)
	431 (7.08)
	

	  Other Hispanic
	718 (4.41)
	124 (3.79)
	172 (4.04)
	222 (5.16)
	200 (4.67)
	

	  Non-Hispanic White
	4344 (71.05)
	1045 (69.86)
	1073 (71.23)
	1118 (70.36)
	1108 (72.75)
	

	  Non-Hispanic Black
	2292 (12.83)
	723 (16.21)
	580 (12.74)
	521 (11.59)
	468 (10.78)
	

	  Other races
	717 (6.23)
	206 (7.10)
	221 (6.61)
	173 (6.48)
	117 (4.73)
	

	Education (n, %)
	
	
	
	
	
	< 0.001

	  Less than high school
	2852 (19.58)
	580 (17.27)
	650 (17.44)
	819 (22.22)
	803 (21.39)
	

	  High school or equivalent
	2329 (26.65)
	553 (25.06)
	620 (27.57)
	587 (26.83)
	569 (27.13)
	

	  College or above
	4251 (53.77)
	1141 (57.67)
	1098 (54.98)
	1060 (50.95)
	952 (51.49)
	

	Drinking (n, %)
	
	
	
	
	
	0.328

	< 5 drinks/year
	8421 (89.61)
	2031 (89.55)
	2153 (91.21)
	2194 (89.09)
	2043 (88.59)
	

	5–9 drinks/year
	788 (8.07)
	194 (8.08)
	165 (6.49)
	219 (8.82)
	210 (8.88)
	

	≥ 10 drinks/year
	223 (2.32)
	49 (2.37)
	50 (2.30)
	53 (2.09)
	71 (2.53)
	

	Smoking (n, %)
	
	
	
	
	
	0.680

	  No
	4685 (48.64)
	1109 (47.82)
	1194 (49.75)
	1258 (47.87)
	1124 (49.11)
	

	  Yes
	4747 (51.36)
	1165 (52.18)
	1174 (50.25)
	1208 (52.13)
	1200 (50.89)
	

	Mean SBP (mmHg)
	133.77 (0.28)
	133.04 (0.56)
	134.34 (0.50)
	134.16 (0.49)
	133.52 (0.49)
	0.529

	Mean DBP (mmHg)
	73.22 (0.25)
	73.36 (0.42)
	73.67 (0.38)
	72.97 (0.40)
	72.87 (0.44)
	0.211

	Height (cm)
	168.33 (0.15)
	169.56 (0.29)
	169.04 (0.27)
	167.87 (0.25)
	166.86 (0.30)
	< 0.001

	Weight (kg)
	87.53 (0.30)
	70.15 (0.40)
	81.62 (0.38)
	90.08 (0.41)
	108.28 (0.63)
	< 0.001

	BMI (kg/m2)
	30.77 (0.10)
	24.20 (0.09)
	28.39 (0.09)
	31.78 (0.10)
	38.69 (0.18)
	< 0.001

	WC (cm)
	104.74 (0.24)
	87.92 (0.26)
	99.73 (0.20)
	108.12 (0.21)
	123.19 (0.35)
	< 0.001

	Stroke (n, %)
	642 (5.52)
	141 (5.16)
	150 (4.93)
	162 (4.87)
	189 (7.13)
	0.014

	DM (n, %)
	2735 (23.58)
	235 (6.87)
	463 (14.24)
	811 (26.57)
	1226 (46.64)
	< 0.001

	CHD (n, %)
	718 (7.03)
	146 (5.91)
	164 (6.32)
	207 (7.77)
	201 (8.13)
	0.052

	CHF (n, %)
	572 (4.96)
	103 (3.72)
	101 (2.86)
	154 (5.42)
	214 (7.84)
	< 0.001

	Angina (n, %)
	572 (4.96)
	103 (3.72)
	101 (2.86)
	154 (5.42)
	214 (7.84)
	< 0.001

	FPG (mg/dL)
	113.81 (0.55)
	99.14 (0.46)
	106.60 (0.70)
	114.55 (0.77)
	134.95 (1.53)
	< 0.001

	HbA1c (%)
	5.85 (0.02)
	5.44 (0.02)
	5.64 (0.02)
	5.88 (0.02)
	6.45 (0.04)
	< 0.001

	TC (mg/dL)
	198.12 (0.65)
	193.60 (1.21)
	199.66 (1.20)
	200.56 (1.13)
	198.66 (1.28)
	0.006

	TG (mg/dL)
	150.74 (1.89)
	90.23 (1.39)
	126.28 (1.66)
	166.05 (2.78)
	220.40 (5.62)
	< 0.001

	ALB (g/dL)
	4.20 (0.01)
	4.28 (0.01)
	4.25 (0.01)
	4.19 (0.01)
	4.08 (0.01)
	< 0.001

	WBC (× 109/L)
	7.02 (0.04)
	6.42 (0.07)
	6.75 (0.07)
	7.16 (0.06)
	7.74 (0.05)
	< 0.001

	Hb (g/dL)
	14.35 (0.03)
	14.24 (0.05)
	14.48 (0.04)
	14.41 (0.04)
	14.28 (0.05)
	0.843

	CRP (mg/dL)
	0.58 (0.02)
	0.48 (0.04)
	0.46 (0.02)
	0.56 (0.03)
	0.81 (0.03)
	< 0.001

	eGFR (mL/min/1.73m2)
	84.89 (0.38)
	86.03 (0.61)
	84.13 (0.59)
	84.69 (0.63)
	84.73 (0.62)
	0.194

	TyG index
	8.84 (0.01)
	8.30 (0.01)
	8.69 (0.01)
	9.00 (0.01)
	9.37 (0.02)
	< 0.001

	TyG–BMI
	273.10 (1.10)
	200.67 (0.79)
	246.08 (0.71)
	284.89 (0.71)
	360.74 (1.66)
	< 0.001

	TyG–WC
	929.41 (2.96)
	729.59 (2.42)
	865.43 (1.77)
	971.04 (1.66)
	1151.51 (4.09)
	< 0.001


A P value < 0.05 indicated a significant difference.
[bookmark: _Hlk181785062]Abbreviations: ALB, albumin; BMI, body mass index; CHD, coronary heart disease; CHF, chronic heart failure; CRP, C-reactive protein; DBP, diastolic blood pressure; DM, diabetes mellitus; eGFR, estimated glomerular filtration rate; FPG, fasting plasma glucose; Hb, haemoglobin; HbA1c, glycosylated haemoglobin; SBP, systolic blood pressure; TC, total cholesterol; TG, triglyceride; TyG, triglyceride–glucose; WBC, white blood cell; WC, waist circumference; WHtR, waist-to-height ratio.
Supplementary Table 6. Preoperative variables selected by the two feature selection methods.
	Variables
	LASSO
	Boruta algorithm

	All-cause mortality
	
	

	Age
	✓
	✓

	Angina
	
	✓

	ALB
	
	✓

	BMI
	✓
	✓

	CHD
	
	✓

	CHF
	✓
	✓

	CRP
	✓
	✓

	DM
	
	✓

	eGFR
	✓
	✓

	Education
	✓
	✓

	Hb
	
	✓

	Mean SBP
	✓
	✓

	Mean DBP
	
	✓

	Race
	
	✓

	Sex
	
	✓

	Stroke
	
	✓

	Smoking status
	✓
	✓

	TC
	✓
	✓

	WBC
	✓
	✓

	Cardiovascular mortality
	

	Age
	✓
	✓

	Angina
	✓
	✓

	ALB
	
	✓

	BMI
	
	✓

	CHD
	
	✓

	CHF
	
	✓

	CRP
	
	✓

	DM
	
	✓

	eGFR
	
	✓

	Education
	
	✓

	Hb
	
	✓

	Mean SBP
	✓
	✓

	Mean DBP
	
	✓

	Race
	
	✓

	Sex
	
	✓

	Stroke
	
	✓

	Smoking status
	
	

	TC
	
	✓

	WBC
	　
	✓


Abbreviations: ALB, albumin; BMI, body mass index; CHD, coronary heart disease; CHF, chronic heart failure; CRP, C-reactive protein; DBP, diastolic blood pressure; DM, diabetes mellitus; eGFR, estimated glomerular filtration rate; Hb, haemoglobin; SBP, systolic blood pressure; LASSO, least absolute shrinkage and selection operator; TC, total cholesterol; TyG, triglyceride–glucose; WBC, white blood cell; WC, waist circumference.
