Supplementary data
Supplementary Methods
Machine Learning Analysis
To evaluate the predictive performance of TyG, TyG-BMI, and TyG-WC indices for identifying individuals with OSA symptoms, we developed supervised classification models using three machine learning algorithms: random forest (RF), extreme gradient boosting (XGBoost), and logistic regression (LR).  
Model performance was evaluated using six metrics: area under the receiver operating characteristic curve (AUC), accuracy, precision, recall, f1 score, and best threshold. All analyses were conducted using Python 3.8 on the Google Colab platform, with implementations from the scikit-learn and XGBoost libraries. The ROC curves for TyG-related indices are presented in Fig.S1, and the corresponding model performance metrics are summarized in Table S3.

[bookmark: _Hlk176704881]Table S1. Baseline characteristics of all participants.
	Study variables
	Total   
(n=7789)
	No OSA (n=3830)
	OSA   (n=3959)
	p value

	Age (year)
	44.99 ± 16.33
	43.5 ± 17.24
	46.5 ± 15.2
	<0.001

	Gender, n (%)
	
	
	
	<0.001

	  Female
	3752 (50.19)
	2094 (57.75)
	1658 (42.47)
	

	  Male
	4037 (49.81)
	1736 (42.25)
	2301 (57.53)
	

	Race/Ethnicity, n (%)
	
	
	
	0.349

	  Non-Hispanic White
	3719 (72.20)
	1870 (72.69)
	1849 (71.71)
	

	  Non-Hispanic Black
	1664 (9.91)
	833 (9.80)
	831 (10.03)
	

	  Mexican American
	1100 (6.72)
	472 (6.08)
	628 (7.37)
	

	  Other Hispanic
	628 (4.64)
	294 (4.53)
	334 (4.75)
	

	  Other/multiracial
	678 (6.52)
	361 (6.90)
	317 (6.14)
	

	Marital status, n (%)
	
	
	
	<0.001

	  Coupled
	4740 (64.68)
	2094 (59.60)
	2646 (69.86)
	

	  Single or separated
	3049 (35.32)
	1736 (40.40)
	1313 (30.14)
	

	Education, n (%)
	
	
	
	0.009

	  high school graduate or less
	3285 (34.70)
	1520 (31.68)
	1765 (37.79)
	

	  some college or AA degree 
	2451 (32.02)
	1227 (31.87)
	1224 (32.18)
	

	  college graduate or above
	2053 (33.27)
	1083 (36.45)
	970 (30.03)
	

	Poverty-to-income ratio, n (%)
	
	
	
	0.501

	  Poor (≤1) 
	1252 (9.93)
	618 (9.63)
	634 (10.24)
	

	  Not poor (>1)
	6537 (90.07)
	3212 (90.37)
	3325 (89.76)
	

	Smoking status,  n (%)
	
	
	
	0.024

	  never
	4109 (53.41)
	2153 (56.87)
	1956 (49.88)
	

	  former
	2026 (25.96)
	945 (24.54)
	1081 (27.42)
	

	  current
	1654 (20.62)
	732 (18.60)
	922 (22.70)
	

	Drinking, n (%)
	
	
	
	0.472

	  < 12 drinks/year
	5641 (69.22)
	2770 (68.49)
	2781 (69.98)
	

	  ≥ 12 drinks/year
	2148 (30.78)
	1060 (31.51)
	1088 (30.02)
	

	Obesity status, n (%)
	
	
	
	<0.001

	  Normal: <25 kg/m²
	2418 (33.63)
	1557 (44.45)
	861 (22.57)
	

	  Overweight: 25–30 kg/m²
	2606 (31.92)
	1235 (30.27)
	1371 (34.60)
	

	  Obesity: >30 kg/m²
	2765 (34.46)
	1038 (25.29)
	1727 (43.83)
	

	Physical activity, n (%)
	
	
	
	0.088

	  Inactive
	1275 (11.61)
	605 (11.42)
	670 (11.80)
	

	  Insufficiently active
	2814 (39.81)
	1365 (38.17)
	1449 (41.48)
	

	  Active
	3700 (48.58)
	1860 (50.41)
	1840 (46.72)
	

	Study variables
	Total   
(n=7789)
	No OSA (n=3830)
	OSA   (n=3959)
	p value

	Diabetes mellitus, n (%)
	1232 (10.72)
	491 (8.45)
	741 (13.05)
	<0.001

	Hypertension, n (%)
	3905 (42.97)
	1644 (34.83)
	2261 (51.28)
	<0.001

	TyG index
	8.53 ± 0.6
	8.44 ± 0.61
	8.63 ± 0.58
	<0.001

	TyG-BMI index
	244.59 ± 64.64
	228.76 ± 58.87
	260.77 ± 66.24
	<0.001

	TyG-WC index
	835.42 ± 175.5
	789.39 ± 163.29
	882.44 ± 175.1
	<0.001

	Waist circumference (cm)
	97.46 ± 16.76
	93.14 ± 15.59
	101.87 ± 16.75
	<0.001

	BMI, kg/m²
	28.52 ± 6.65
	26.98 ± 6.08
	 30.1 ± 6.84
	<0.001

	Laboratory tests
	
	
	
	

	  Fasting glucose (mg/dL)
	104.47 ± 26.79
	102.48 ± 26.32
	106.51 ± 27.11
	<0.001

	  Triglycerides (mg/dL)
	114.23 ± 63.96
	106.41 ± 61.41
	122.21 ± 65.51
	<0.001

	  Fasting insulin (uU/mL)
	11.15 ± 12.17
	 9.45 ± 11.27
	12.9 ± 12.8
	<0.001

	  HDL-cholesterol (mg/dL)
	55.82 ± 16.27
	58.43 ± 17.07
	53.15 ± 14.95
	<0.001

	  LDL-cholesterol (mg/dL)
	113.38 ± 34.93
	111.85 ± 34.42
	114.94 ± 35.38
	0.05

	  Total cholesterol (mg/dL)
	192.04 ± 39.79
	191.57 ± 39.84
	192.53 ± 39.73
	0.421

	  SIRI
	1.16 ± 0.76
	1.1 ± 0.75
	1.21 ± 0.77
	<0.001

	  Neutrophil count, 10⁹/L
	3.93 ± 1.54
	3.75 ± 1.47
	4.11 ± 1.6
	<0.001

	  Monocyte count, 10⁹/L
	0.54 ± 0.18
	0.52 ± 0.17
	 0.56 ± 0.19
	<0.001

	  Lymphocyte count, 10⁹/L
	2.03 ± 1.03
	1.99 ± 0.97
	2.06 ± 1.09
	<0.001


Values are weighted mean (SE) for continuous variables or numbers (weighted %) for categorical variables. The number of participants is unweighted. All percentage estimates are weighted.

[bookmark: _Hlk176159482][bookmark: _Hlk176137385][bookmark: _Hlk176705159][bookmark: _Hlk176322712][bookmark: _Hlk176328193]Table S2. Areas under the ROC curves for triglyceride-glucose related indices for predicting OSA.
	Parameters
	AUROC (95%CI)
	Overall p-Value 
	Post Hoc p-Value

	TyG index
	0.59 (0.58-0.60)
	<0.001
	Ref.
	

	TyG-BMI index
	0.64 (0.63-0.65)
	
	<0.001
	Ref.

	TyG-WC index
	0.65 (0.63-0.66)
	
	<0.001
	0.001




[bookmark: _GoBack][image: Fig.S1]
Fig. S1. Receiver operating characteristic curve for prediction of OSA risk. (A: random forest , B:extreme gradient boosting , C:logistic regression )

Table S3. Best threshold, accuracy, precision, recall, and f1 score values for each model.
	
	Best Threshold
	Accuracy
	Precision
	Recall
	F1 Score

	TyG index
	
	
	
	
	

	RF
	0.512
	0.682
	0.661
	0.732
	0.695

	XGBoost
	0.495
	0.700 
	0.676
	0.753
	0.713

	LR
	0.474
	0.637
	0.625
	0.666
	0.645

	TyG-BMI index
	
	
	
	
	

	RF
	0.488
	0.704
	0.684
	0.747
	0.714

	XGBoost
	0.378
	0.685
	0.676
	0.698
	0.687

	LR
	0.468
	0.638
	0.626
	0.668
	0.646

	TyG-WC index
	
	
	
	
	

	RF
	0.454
	0.702
	0.690 
	0.721
	0.706

	XGBoost
	0.305
	0.684
	0.669
	0.713
	0.690 

	LR
	0.516
	0.638
	0.623
	0.678
	0.650 
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[bookmark: _Hlk176705537][bookmark: _Hlk176317939]Fig. S2. Kaplan–Meier survival curves for participants with OSA, categorized by TyG tertiles (A: all-cause mortality, B: cardiovascular mortality)


[bookmark: _Hlk176705816][bookmark: _Hlk176508891][image: ] Fig. S3. Kaplan–Meier survival curves for participants with OSA, categorized by TyG-BMI tertiles (A: all-cause mortality, B: cardiovascular mortality)

[bookmark: _Hlk176706142][bookmark: _Hlk176509106][bookmark: _Hlk176323394]Table S4. Mediation effect of inflammatory markers on the relationship between the TyG related indices and survival time
	survival time (months)
	[bookmark: _Hlk176322774]Mediation effect (95% CI)

	
	Total effect
	Indirect effect
	Direct effect
	Mediation

	[bookmark: _Hlk176322732]TyG
	
	
	
	

	Neutrophil
	2.98 (1.00, 7.62)*
	-1.21 (-1.85, -0.59)*
	4.18 (2.37, 8.91)*
	-40.5%*

	Monocyte
	2.98 (0.89, 7.61)*
	-0.45 (-0.57, -0.12)*
	3.43 (1.23, 7.99)*
	-15.10%*

	Lymphocyte
	2.98(0.88, 7.69)*
	-0.74 (-0.63, 0.13)
	3.71 (1.10, 7.88)*
	-24.70%

	SIRI
	2.98 (0.98, 7.8)*
	-0.23 (-0.55, 0.04)
	3.21 (1.24, 7.99)*
	-7.81%

	TyG-BMI
	
	
	
	

	Neutrophil
	-4.73 (-9.12, 0.45)
	-1.39 (-2.59, -0.60)*
	-3.34 (-4.48, 1.91)
	29.30%

	Monocyte
	-4.73 (-9.21, 0.20)
	-0.54 (-0.85, -0.13)*
	-4.19 (-8.79, 0.74)
	11.40%

	Lymphocyte
	-4.73 (-9.04, 0.22)
	-0.44 (-0.29, 0.17)
	-4.29 (-9.01, 0.25)
	9.23%

	SIRI
	-4.73 (-8.99, 0.37)
	-0.68 (-1.57, -0.47)*
	-4.05 (-8.01, 1.33)
	14.40%

	TyG-WC
	
	
	
	

	Neutrophil
	-2.89 (-3.95, -0.64)*
	-0.50 (-1.05, -0.22)*
	-2.40 (-3.40, 0.07)
	17.20%*

	Monocyte
	-2.89 (-3.83, -0.72)*
	-0.25 (-0.43, -0.06)*
	-2.64 (-3.63, -0.48)*
	8.63%*

	Lymphocyte
	-2.89 (-3.82, -0.72)*
	-0.22 (-0.15, 0.11)
	-2.67 (-3.75, -0.69)*
	7.63%

	SIRI
	-6.53 (-6.56, -3.91)*
	-0.31 (-0.70,I5 -0.18)*
	-6.21 (-6.11, -3.14)*
	4.81%*


Adjusted for sex, age, race, obesity status, alcohol use, and smoking.
TyG-BMI and TyG-WC indices were analyzed per 100-unit increase to enhance the interpretability of trends, as smaller unit changes resulted in minimal variation in the mediation effect and CI.
*P<0.05.
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