Supplementary Materials
The supplementary materials for this study consist of six supplementary tables and
one supplementary figure, as follows.

Table S1 Percentage of trace elements below the Limits of detection (LOD)
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Note: N (Below LOD) indicates the number of samples with concentrations below the LOD; Percent

(Below LOD) indicates the percentage of samples below the LOD.

Table S2 LASSO regression coefficients for the 14 selected trace elements.

Variable Coefficient
Mo -0.0362
\Y -0.2883
B -0.0016
Te 0.5603
Se 0.0034
Pb -0.0155
Sr -0.0026
Li 0.0342
Cr -0.009
Ba 0.0041
Ni -0.0017
Cu 3.00E-04
Al 4.00E-04
Mn -0.0105

Note: Positive and negative values indicate the direction of association with T2DM.



Table S3 Sensitivity analysis for the association between V and T2DM after removing physical
activity from Model 3.

Variable continuous Q1 Q2 Q3 Q4 P for trend
O R(95%CI) OR (95%CI) OR (95%CT) OR (95%CI)
A% 0.73(0.57,0.97) * 1.00 0.68(0.46,1.02) 0.73(0.48,1.10) 0.52(0.34,0.80)* 0.007

Note: *P < 0.05. Estimates were adjusted for age, sex, smoking, alcohol drinking, BMI,
hypertension, and education level.

Table S4 Association of 14 trace elements with fasting plasma glucose (FPG) risk assessed by

multivariable linear regression

Variable continuous Q1 Q2 Q3 Q4 P for trend
B (95%CI) B (95%CT) B (95%CTI) B (95%CT)
Li
Modell 0.379(0.067,0.691) * 1.0 0.150(-0.471,0.771) 0.184(-0.437,0.805) 0.956(0.335,1.576) * 0.004
0
Model2 0.341(0.056,0.626) * 1.0 0.137(-0.428,0.702) 0.118 (-0.448,0.684) 0.818 (0.252,1.385) * 0.008
0
B
Modell -0.444(-0.646, -0.242) * 1.0 -1.141(-1.761, -0.522) * -0.835(-1.455, -0.215) * -0.858(-1.477, -0.239) * 0.024
0
Model2 -0.315(-0.500, -0.129) * 1.0 -0.596(-1.167, -0.024) * -0.476(-1.044,0.092) -0.371(-0.942,0.201) 0.281
0
Al
Modell 0.020(-0.159,0.199) 1.0 -0.163 (-0.786,0.460) 0.249 (-0.374,0.872) -0.083(-0.705,0.540) 0.871
0
Model2 -0.016(-0.181,0.148) 1.0 -0.176(-0.743,0.391) 0.098 (-0.471,0.668) -0.254(-0.825,0.317) 0.599
0
Se
Modell 0.706(-0.033,1.445) 1.0 0.270(-0.352,0.891) -0.094(-0.716,0.528) 0.644(0.023,1.265) * 0.118
0
Model2 0.341(-0.339,1.021) 1.0 0.324(-0.242,0.891) -0.202(-0.772,0.368) 0.362 (-0.208,0.932) 0.537
0
Sr
Modell 0.747(-0.012,1.507) 1.0 -0.267(-0.889,0.354) -0.296(-0.917,0.326) 0.507(-0.114,1.128) 0.137
0
Model2 0.256(-0.452,0.945) 1.0 -0.248(-0.815,0.319) -0.374(-0.947,0.198) 0.145(-0.431,0.721) 0.743
0
\Y%
Modell -0.033(-0.286,0.219) 1.0 0.419(-0.582,0.665) 0.099(-0.525,0.722) 0.188(-0.435,0.811) 0.536
0
Model2 -0.261(-0.497, -0.025) * 1.0 -0.108(-0.677,0.461) -0.269(-0.846,0.309) -0.375(-0.958,0.207) 0.173
0
Te
Modell 0.126(-0.121,0.373) 1.0 -0.103(-0.725,0.520) -0.062(-0.684,0.560) 0.521(-0.101,1.143) 0.109
0
Model2 0.102(-0.123,0.327) 1.0 0.074(-0.494,0.642) 0.120(-0.447,0.687) 0.470(-0.099,1.04) 0.113
0
Pb
Modell -0.312(-0.490, -0.134) * 1.0 -0.252(-0.874,0.370) -0.818(-1.440, -0.197) * -0.678(-1.199,0.043) 0.022
0
Model2 -0.198(-0.361, -0.034) * 1.0 -0.078(-0.645,0.489) -0.622(-1.190, -0.055) * -0.232(-0.801,0.338) 0.178
0
Ba
Modell 0.034(-0.198,0.265) 1.0 0.210(-0.412,0.832) 0.729(0.107,1.351) * 0.386(-0.236,1.007) 0.095
0
Model2 0.043(-0.172,0.259) 1.0 0.373 (-0.194,0.941) 0.809 (0.240,1.378) * 0.355(-0.224,0.934) 0.097
0
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Note: In Model 1, each trace element was entered individually into a separate linear regression
model. Model 2 was further adjusted for age, sex, smoking, alcohol drinking, BMI, hypertension,
education level, and physical activity. Beta coefficients and their 95% ClIs were calculated per
interquartile range (IQR) increment of the log-transformed value. *P < 0.05. P for trend denotes

whether the 3 coefficient shows a linear increasing or decreasing trend across quartiles.

Table S5 Mean weights of the 14 trace elements in the WQS regression model.

mix name mean weight
Mo 0.286087
\Y 0.20069
B 0.130421
Te 0.080694
Se 0.07861
Pb 0.060452
Sr 0.055159
Li 0.049365
Cr 0.025239
Ba 0.022111
Ni 0.009283
Cu 0.001766
Al 0.00012
Mn 1.58E-06

Note: Weights represent the relative contribution of each trace element to the mixture association
with T2DM.



Table S6 BKMR interaction contrast estimates for V with Al, B, Li, Pb, and Te.

Interaction pair Contrast Posterior SD Approx.95% P(I>0)
estimate posterior interval

V x Al -0.00007 0.02009 [-0.0395, 0.0393] 0.499

VxB -0.00152 0.01092 [-0.0229, 0.0199] 0.445

V xLi -0.00910 0.02851 [-0.0650, 0.0468] 0.375

V x Pb 0.00040 0.01560 [-0.0302, 0.0310] 0.510

V x Te -0.00375 0.00978 [-0.0229, 0.0154] 0.351

Note: P(I>0) denotes the posterior probability that the contrast estimate is greater than zero.

{ Atotal of 15,802 participants were recruited. ]
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Figure S1. Flow diagram of participant selection and matching process



