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	Table S1 The distribution, limits of detection, and percentages of samples below detection limits of urine metals among children.

	Urine metals (μg/L)
	P5
	P25
	P50
	P75
	P95
	GM
	LOD
	No. (%) < LOD

	Aluminum
	14.93
	21.06
	26.52
	33.6
	53.91
	27.16
	0.13457
	0

	Titanium
	16.47
	46.18
	89.06
	156.58
	296.19
	79.78
	0.00351
	0

	Vanadium
	0.17
	0.24
	0.31
	0.4
	0.69
	0.32
	0.00066
	0

	Chromium
	0.16
	0.37
	0.65
	1.51
	4.39
	0.74
	0.00333
	0

	Manganese
	0.14
	0.39
	0.62
	1.03
	2.97
	0.61
	0.00298
	17 (1.27)

	Iron
	4.87
	10.27
	17.59
	36.71
	149.39
	20.7
	0.03395
	1 (0.08)

	Cobalt
	0.09
	0.18
	0.29
	0.47
	1.01
	0.29
	0.00022
	0

	Nickel
	1.65
	2.79
	4.06
	6.1
	11.94
	4.19
	0.00321
	0

	Copper
	6.48
	10.67
	14.92
	21.64
	38.79
	15.19
	0.00737
	0

	Zinc
	178.92
	324.22
	466.28
	678.21
	1090.16
	457.25
	0.04402
	0

	Arsenic
	8.22
	15.04
	23.02
	35.39
	69.03
	23.11
	0.00284
	1 (0.08)

	Selenium
	6.84
	11.4
	16.27
	22.7
	34.77
	15.83
	0.01357
	0

	Rubidium
	399.63
	668.93
	974.18
	1388.3
	2777.58
	971.31
	0.00078
	0

	Strontium
	30.36
	73.06
	119.95
	189.28
	313.42
	110.98
	0.00232
	0

	Molybdenum
	23.16
	49.57
	78.3
	125.49
	248.7
	77.82
	0.00133
	0

	Cadmiun
	0.06
	0.11
	0.17
	0.26
	0.49
	0.17
	0.00090
	0

	Tin
	0.66
	3.4
	5.7
	8.92
	18.55
	4.94
	0.00552
	2（0.15)

	Antimony
	0.07
	0.17
	0.28
	0.45
	0.98
	0.27
	0.00100
	2（0.15)

	Barium
	0.87
	1.86
	2.94
	4.52
	9.48
	2.86
	0.00849
	4 (0.30)

	Tungsten
	0.05
	0.13
	0.23
	0.44
	2.77
	0.26
	0.00023
	11 (0.82)

	Thallium
	0.07
	0.12
	0.18
	0.26
	0.44
	0.18
	0.00013
	2 (0.15)

	Lead
	0.35
	0.6
	0.91
	1.49
	3.05
	0.97
	0.01781
	1 (0.08)

	Uranium
	0
	0.01
	0.01
	0.02
	0.04
	0.01
	0.00002
	2 (0.15)

	Abbreviations: GM, geometric mean; LOD, limit of detection.




	Table S2 Concentrations of urine metals among children

	Urine metals (μg/L)
	Total
(N = 1399)
	[bookmark: OLE_LINK1]Normal bone strength
(N = 1140)
	Insufficient bone strength
(N = 259)
	P Value

	Aluminum
	 26.52 (21.06, 33.60)
	 26.71 (21.14, 33.79)
	 25.40 (20.32, 32.14)
	0.07

	Titanium
	 89.06 (46.18, 156.58)
	 88.55 (46.19, 159.14)
	 90.89 (45.99, 149.79)
	0.704

	Vanadium
	  0.31 (0.24, 0.40)
	  0.31 (0.24, 0.41)
	  0.31 (0.24, 0.40)
	0.439

	Chromium
	  0.65 (0.37, 1.51)
	  0.66 (0.37, 1.57)
	  0.61 (0.35, 1.24)
	0.1

	Manganese
	  0.62 (0.39, 1.03)
	  0.62 (0.39, 1.06)
	  0.59 (0.40, 0.96)
	0.386

	Iron
	 17.59 (10.27, 36.71)
	 17.65 (10.43, 37.43)
	 16.81 (9.70, 34.17)
	0.24

	Cobalt
	  0.29 (0.18, 0.47)
	  0.29 (0.18, 0.48)
	  0.26 (0.16, 0.44)
	0.033

	Nickel
	  4.06 (2.79, 6.10)
	  4.09 (2.79, 6.10)
	  3.96 (2.79, 6.15)
	0.597

	Copper
	 14.92 (10.67, 21.64)
	 15.10 (10.65, 22.09)
	 14.00 (10.70, 19.29)
	0.09

	Zinc
	466.28 (324.22, 678.21)
	475.53 (326.73, 694.07)
	441.34 (315.66, 608.33)
	0.089

	Arsenic
	 23.02 (15.04, 35.39)
	 23.11 (15.05, 35.60)
	 22.64 (15.12, 34.58)
	0.715

	Selenium
	 16.27 (11.40, 22.70)
	 16.40 (11.40, 22.95)
	 15.45 (11.42, 21.82)
	0.201

	Rubidium
	974.18 (668.93, 1388.30)
	986.69 (672.87, 1401.80)
	921.99 (651.98, 1311.30)
	0.267

	Strontium
	119.95 (73.06, 189.28)
	119.91 (73.18, 187.93)
	119.99 (72.70, 194.39)
	0.705

	Molybdenum
	 78.30 (49.57, 125.49)
	 78.10 (49.59, 127.85)
	 78.72 (49.56, 117.59)
	0.673

	Cadmiun
	  0.17 (0.11, 0.26)
	  0.17 (0.11, 0.26)
	  0.17 (0.10, 0.26)
	0.768

	Tin
	  5.70 (3.40, 8.92)
	  5.69 (3.37, 9.05)
	  5.70 (3.57, 8.26)
	0.733

	Antimony
	  0.28 (0.17, 0.45)
	  0.28 (0.17, 0.45)
	  0.28 (0.18, 0.46)
	0.832

	Barium
	  2.94 (1.86, 4.52)
	  2.98 (1.87, 4.55)
	  2.81 (1.85, 4.38)
	0.724

	Tungsten
	  0.23 (0.13, 0.44)
	  0.23 (0.13, 0.44)
	  0.23 (0.13, 0.44)
	0.982

	Thallium
	  0.18 (0.12, 0.26)
	  0.18 (0.12, 0.26)
	  0.17 (0.12, 0.25)
	0.378

	Lead
	  0.91 (0.60, 1.49)
	  0.95 (0.60, 1.54)
	  0.86 (0.61, 1.23)
	0.032

	Uranium
	  0.01 (0.01, 0.02)
	  0.01 (0.01, 0.02)
	  0.01 (0.01, 0.02)
	0.513

	Metal concentrations are presented as median (25th, 75th).
P value were derived from Mann-Whitney U tests.
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Fig. S1 Correlation heatmap of log-transformed urine metals among children. The plot showed the correlation coefficient. And the insignificant correlations (P > 0.05) were marked with "×".
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