	Supplementary Table 1: Multivariate interaction model on the impact of serum vitamin D  and obesity on metabolic traits in normo-glycemic individuals

	Traits
	Parameters
	B ± SE
	P value

	Fasting Blood Glucose (mg/dl)
	Gender
	-1.134 ± 0.493
	0.022

	
	Age
	-0.0002 ± 0.001
	0.751

	
	BMI
	-0.625 ± 0.225
	0.005

	
	Vitamin D
	-0.626 ± 0.203
	0.002

	
	Gender*Age
	0.001 ± 0.0004
	0.088

	
	Gender*BMI
	0.350 ± 0.154
	0.023

	
	Gender*Vitamin D
	0.315 ± 0.136
	0.021

	
	BMI*Vitamin D
	0.203 ± 0.064
	0.001

	
	Gender*BMI*Vitamin D
	-0.102 ± 0.043
	0.017

	

	Fasting Insulin (µIU/mL)
	Gender
	-0.864 ± 3.554
	0.808

	
	Age
	-0.003 ± 0.006
	0.620

	
	BMI
	1.981 ± 1.741
	0.255

	
	Vitamin D
	1.183 ± 1.588
	0.456

	
	Gender*Age
	0.001 ± 0.004
	0.697

	
	Gender*BMI
	0.155 ± 1.102
	0.888

	
	Gender*Vitamin D
	0.181 ± 0.994
	0.856

	
	BMI*Vitamin D
	-0.405 ± 0.496
	0.415

	
	Gender*BMI*Vitamin D
	-0.029 ± 0.310
	0.924

	

	HOMA-IR
	Gender
	3.028 ± 3.857
	0.433

	
	Age
	-0.002 ± 0.006
	0.787

	
	BMI
	2.994 ± 1.844
	0.105

	
	Vitamin D
	1.779 ± 1.673
	0.288

	
	Gender*Age
	0.0003 ± 0.004
	0.937

	
	Gender*BMI
	-1.068 ± 1.200
	0.374

	
	Gender*Vitamin D
	-0.684 ± 1.071
	0.523

	
	BMI*Vitamin D
	-0.581 ± 0.524
	0.268

	
	Gender*BMI*Vitamin D
	0.245 ± 0.335
	0.466

	

	HOMA-B
	Gender
	7.450 ± 4.365
	0.088

	
	Age
	-0.003 ± 0.006
	0.649

	
	BMI
	5.890 ± 2.087
	0.005

	
	Vitamin D
	4.559 ± 1.894
	0.016

	
	Gender*Age
	-0.001 ± 0.004
	0.732

	
	Gender*BMI
	-2.429 ± 1.359
	0.074

	
	Gender*Vitamin D
	-1.832 ± 1.212
	0.131

	
	BMI*Vitamin D
	-1.473 ± 0.593
	0.013

	
	Gender*BMI*Vitamin D
	0.613 ± 0.380
	0.106

	

	Systolic BP (mmHg)
	Gender
	-0.531 ± 0.392
	0.176

	
	Age
	0.002 ± 0.001
	0.001

	
	BMI
	-0.004 ± 0.184
	0.983

	
	Vitamin D
	-0.173 ± 0.176
	0.325

	
	Gender*Age
	0.002 ± 0.0004
	9.8E-06

	
	Gender*BMI
	0.115 ± 0.120
	0.337

	
	Gender*Vitamin D
	0.111 ± 0.114
	0.327

	
	BMI*Vitamin D
	0.042 ± 0.054
	0.441

	
	Gender*BMI*Vitamin D
	-0.030 ± 0.035
	0.394

	

	Diastolic BP (mmHg)
	Gender
	-0.316 ± 0.348
	0.364

	
	Age
	-0.001 ± 0.001
	0.162

	
	BMI
	0.040 ± 0.163
	0.804

	
	Vitamin D
	-0.172 ± 0.156
	0.269

	
	Gender*Age
	0.001 ± 0.0004
	0.004

	
	Gender*BMI
	0.062 ± 0.106
	0.560

	
	Gender*Vitamin D
	0.069 ± 0.101
	0.496

	
	BMI*Vitamin D
	0.047 ± 0.048
	0.324

	
	Gender*BMI*Vitamin D
	-0.018 ± 0.031
	0.553

	BMI = body mass index, HOMA-IR = homeostasis model assessment for insulin resistance, HOMA-B = homeostasis model assessment (HOMA) of β-cell function, BP = blood pressure, significance P value are in bold faced.


