
Supplementary Table S1：Age-, sex-, and BMI-adjusted analysis of metabolic traits across IA/TA groups, with additional smoking and drinking adjustment
	Traits
	IA+TA- vs IA-TA- (β, P)
	IA-TA+ vs IA-TA- (β, P)
	IA+TA+ vs IA-TA- (β, P)

	
	Model 1
	Model 2
	Model 1
	Model 2
	Model 1
	Model 2

	FPG
	-0.067, 0.024*
	-0.067, 0.023*
	0.002, 0.954
	0.003, 0.935
	-0.130, 0.056
	-0.129, 0.057

	2-h PG
	0.004, 0.949
	0.004, 0.957
	0.051, 0.491
	0.052, 0.485
	-0.082, 0.590
	-0.085, 0.579

	HbA1c
	-0.035, 0.017*
	-0.036, 0.014*
	0.030, 0.074
	0.032, 0.057
	-0.076, 0.025*
	-0.075, 0.027*

	TG
	-0.020, 0.745
	-0.020, 0.744
	-0.039, 0.572
	-0.040, 0.562
	-0.129, 0.361
	-0.133, 0.345

	HOMA-IR
	-0.018, 0.552
	-0.018, 0.553
	-0.033, 0.342
	-0.033, 0.334
	-0.198, 0.005*
	-0.199, 0.005*

	HOMA-β
	-0.476, 0.971
	-0.551, 0.966
	-3.219, 0.826
	-3.227, 0.826
	-8.219, 0.784
	-8.818, 0.769

	TC
	-0.038, 0.516
	-0.039, 0.510
	0.018, 0.779
	0.020, 0.759
	-0.239, 0.074
	-0.237, 0.077

	HDL-C
	0.030, 0.207
	0.030, 0.201
	0.002, 0.928
	0.002, 0.931
	-0.005, 0.921
	-0.003, 0.954

	LDL-C
	-0.074, 0.160
	-0.075, 0.155
	0.030, 0.617
	0.032, 0.585
	-0.218, 0.072
	-0.215, 0.075


Model 1 was adjusted for age, sex, and BMI. Model 2 was additionally adjusted for smoking and drinking. Values are adjusted regression coefficients (β) and P values from linear models using IA-TA- as the reference group. *P < 0.05; **P < 0.01.

[bookmark: OLE_LINK5]Supplementary Table S2：Firth penalized logistic regression analysis of risk factors for co-positivity
	Variables
	β
	P value
	OR (95% CI)

	Female sex
	1.581
	0.0076**
	4.859 (1.523–15.499)

	Age (per year)
	0.003
	0.8665
	1.003 (0.973–1.033)

	BMI (per kg/m²)
	0.004
	0.9414
	1.004 (0.893–1.130)

	Smoking
	0.204
	0.7829
	1.226 (0.288–5.215)

	Drinking
	0.256
	0.6176
	1.292 (0.473–3.531)

	C3
	-2.829
	0.0030**
	0.059 (0.009–0.382)

	ESR (per 1 mm/h)
	0.044
	0.0130*
	1.045 (1.009–1.082)

	Family history of diabetes
	0.343
	0.3631
	1.409 (0.673–2.952)


*P < 0.05; **P < 0.01.



