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Table S1. The LOD, detection rate and CVs for REE.
	REE
	LOD(μg/L)
	Detection rate (%)
	
	coefficients of variation (CVs)

	
	
	1st trimester
	2nd trimester
	3rd trimester
	
	intra-day
	inter-day

	Eu
	0.0034
	90.0
	87.4
	90.0
	
	3.40
	2.53

	Gd
	0.0023
	96.1
	96.1
	96.4
	
	7.01
	8.27

	Dy
	0.0011
	97.1
	96.8
	97.0
	
	2.66
	3.93

	Ho
	0.0011
	86.9
	83.5
	84.7
	
	10.15
	9.80

	Er
	0.0013
	95.6
	94.4
	96.2
	
	6.20
	2.73

	Yb
	0.0034
	88.4
	89.1
	84.5
	
	5.66
	1.22

	Pr
	0.0004
	98.1
	98.0
	98.6
	
	5.92
	2.29

	Nd
	0.0026
	99.1
	98.6
	99.0
	
	6.79
	4.95

	Tm
	0.0011
	84.8
	82.6
	83.7
	
	6.70
	6.95

	La
	0.0019
	99.7
	100.0
	99.8
	
	1.78
	6.00

	Ce
	0.0019
	99.0
	100.0
	100.0
	
	6.40
	8.43

	Sm
	0.0165
	56.9
	58.9
	60.3
	
	8.73
	12.92

	Lu
	0.0236
	44.8
	43.8
	44.8
	
	10.81
	37.56


Note: REE, rare earth elements; Eu, europium; Gd, gadolinium; Dy, dysprosium; Ho, holmium; Er, erbium; Yb, ytterbium; Pr, praseodymium; Nd, neodymium; Tm, thulium; La, lanthanum; Ce, cerium; Sm, samarium; Lu, lutecium.


Table S2. Difference of characteristics between participants with complete urine samples and with incomplete urine samples at all three trimesters.
	Characteristics
	Complete (n=496)
	Incomplete (n=91)
	P value

	Maternal age (years)
	
	
	

	Mean ± SD
	28.6 ± 3.3
	29.2 ± 3.5
	0.077

	Pre-pregnancy BMI (kg/m²)
	
	
	

	Mean ± SD
	20.9 ± 2.8
	21.0 ± 3.0
	0.938

	Gestational age (weeks)
	
	
	

	Mean ± SD
	39.4 ± 1.2
	39.2 ± 1.5
	0.361

	Parity
	
	
	

	[bookmark: OLE_LINK12][bookmark: OLE_LINK13]Nulliparous
	430 (86.7%)
	70 (76.9%)
	0.016

	Multiparous
	66 (13.3%)
	21 (23.1%)
	

	Gestational diabetes
	
	
	

	No
	456 (91.9%)
	85 (93.4%)
	0.631

	Yes
	40 (8.1%)
	6 (6.6%)
	

	Gestational hypertension
	
	
	

	No
	490 (98.8%)
	89 (97.8%)
	0.455

	Yes
	6 (1.2%)
	2 (2.2%)
	

	Passive smoking
	
	
	

	No
	329 (66.3%)
	65 (71.4%)
	0.341

	Yes
	167 (33.7%)
	26 (28.6%)
	

	Education
	
	
	

	College or above
	401 (80.9%)
	72 (79.1%)
	0.452

	High school
	73 (14.7%)
	13 (14.3%)
	

	Junior high school or below
	22 (4.4%)
	6 (6.6%)
	

	Infant sex
	
	
	

	Male
	257 (51.8%)
	44 (48.4%)
	0.544

	Female
	239 (48.2%)
	47 (51.6%)
	

	Relative cord blood TL (T/S
ratio)
	0.74 (0.56-0.94)
	0.77 (0.58-1.01)
	0.092


Note: Continuous variables are presented as mean ± SD (normally distributed) or median with 25–75th percentile (skewed distributed), and categorical variables are expressed as number (%). BMI, body mass index.
Table S3. Pearson correlation coefficients of log-transformed creatinine-corrected REE during the first trimester.
	
	Eu
	Gd
	Dy
	Ho
	Er
	Yb
	Pr
	Nd
	Tm
	La
	Ce

	Eu
	1.00
	
	
	
	
	
	
	
	
	
	

	Gd
	0.90
	1.00
	
	
	
	
	
	
	
	
	

	Dy
	0.93
	0.92
	1.00
	
	
	
	
	
	
	
	

	Ho
	0.93
	0.86
	0.91
	1.00
	
	
	
	
	
	
	

	Er
	0.93
	0.89
	0.94
	0.93
	1.00
	
	
	
	
	
	

	Yb
	0.93
	0.89
	0.93
	0.93
	0.94
	1.00
	
	
	
	
	

	Pr
	0.93
	0.92
	0.95
	0.89
	0.93
	0.92
	1.00
	
	
	
	

	Nd
	0.83
	0.86
	0.86
	0.74
	0.80
	0.81
	0.90
	1.00
	
	
	

	Tm
	0.90
	0.82
	0.87
	0.96
	0.92
	0.92
	0.85
	0.67
	1.00
	
	

	La
	0.69
	0.75
	0.72
	0.60
	0.66
	0.68
	0.77
	0.84
	0.54
	1.00
	

	Ce
	0.70
	0.77
	0.74
	0.58
	0.65
	0.67
	0.79
	0.89
	0.51
	0.93
	1.00


Note: Eu, europium; Gd, gadolinium; Dy, dysprosium; Ho, holmium; Er, erbium; Yb, ytterbium; Pr, praseodymium; Nd, neodymium; Tm, thulium; La, lanthanum; Ce, cerium; LOD, limit of detection; REE, rare earth elements.


Table S4. Pearson correlation coefficients of log-transformed creatinine-corrected REE during the second trimester.
	
	Eu
	Gd
	Dy
	Ho
	Er
	Yb
	Pr
	Nd
	Tm
	La
	Ce

	Eu
	1.00
	
	
	
	
	
	
	
	
	
	

	Gd
	0.89
	1.00
	
	
	
	
	
	
	
	
	

	Dy
	0.91
	0.91
	1.00
	
	
	
	
	
	
	
	

	Ho
	0.92
	0.84
	0.88
	1.00
	
	
	
	
	
	
	

	Er
	0.91
	0.88
	0.93
	0.90
	1.00
	
	
	
	
	
	

	Yb
	0.91
	0.87
	0.91
	0.90
	0.91
	1.00
	
	
	
	
	

	Pr
	0.92
	0.92
	0.94
	0.86
	0.92
	0.90
	1.00
	
	
	
	

	Nd
	0.78
	0.83
	0.83
	0.67
	0.76
	0.76
	0.90
	1.00
	
	
	

	Tm
	0.89
	0.79
	0.85
	0.96
	0.89
	0.89
	0.83
	0.60
	1.00
	
	

	La
	0.59
	0.66
	0.61
	0.48
	0.56
	0.55
	0.72
	0.78
	0.41
	1.00
	

	Ce
	0.61
	0.70
	0.65
	0.48
	0.53
	0.56
	0.75
	0.86
	0.40
	0.94
	1.00


Note: Eu, europium; Gd, gadolinium; Dy, dysprosium; Ho, holmium; Er, erbium; Yb, ytterbium; Pr, praseodymium; Nd, neodymium; Tm, thulium; La, lanthanum; Ce, cerium; LOD, limit of detection; REE, rare earth elements.


Table S5. Pearson correlation coefficients of log-transformed creatinine-corrected REE during the third trimester.
	
	Eu
	Gd
	Dy
	Ho
	Er
	Yb
	Pr
	Nd
	Tm
	La
	Ce

	Eu
	1.00
	
	
	
	
	
	
	
	
	
	

	Gd
	0.88
	1.00
	
	
	
	
	
	
	
	
	

	Dy
	0.92
	0.91
	1.00
	
	
	
	
	
	
	
	

	Ho
	0.92
	0.84
	0.89
	1.00
	
	
	
	
	
	
	

	Er
	0.93
	0.89
	0.94
	0.93
	1.00
	
	
	
	
	
	

	Yb
	0.91
	0.86
	0.91
	0.92
	0.92
	1.00
	
	
	
	
	

	Pr
	0.93
	0.92
	0.94
	0.87
	0.93
	0.89
	1.00
	
	
	
	

	Nd
	0.76
	0.81
	0.79
	0.64
	0.75
	0.72
	0.89
	1.00
	
	
	

	Tm
	0.89
	0.80
	0.86
	0.96
	0.91
	0.90
	0.83
	0.58
	1.00
	
	

	La
	0.59
	0.68
	0.61
	0.47
	0.57
	0.54
	0.41
	0.81
	0.41
	1.00
	

	Ce
	0.57
	0.68
	0.62
	0.44
	0.56
	0.53
	0.72
	0.86
	0.37
	0.94
	1.00


Note: Eu, europium; Gd, gadolinium; Dy, dysprosium; Ho, holmium; Er, erbium; Yb, ytterbium; Pr, praseodymium; Nd, neodymium; Tm, thulium; La, lanthanum; Ce, cerium; LOD, limit of detection; REE, rare earth elements.


Table S6. Sensitivity analysis.
	
	1st trimester (n = 587)
	
	2nd trimester (n = 587)
	
	3rd trimester (n = 587)

	REE
	Percent change(%) (95% CI)
	P value
	
	Percent change(%) (95% CI)
	P value
	
	Percent change(%) (95% CI)
	P value

	Including participants with complete urine samples at each trimester (n=496)
	
	
	
	

	Dy
	1.12 (-0.45,2.72)
	0.163
	
	1.80 (-0.08,3.72)
	0.061
	
	0.73 (-1.20,2.69)
	0.462

	Yb
	0.44 (-1.21,2.12)
	0.606
	
	2.02 (0.12,3.95)
	0.037
	
	0.55 (-1.26,2.4)
	0.552

	Pr
	0.67 (-0.85,2.21)
	0.392
	
	2.05 (0.18,3.95)
	0.031
	
	1.11 (-0.72,2.97)
	0.236

	Nd
	0.81 (-0.96,2.60)
	0.372
	
	1.85 (-0.34,4.08)
	0.098
	
	1.02 (-1.02,3.10)
	0.329

	Tm
	0.69 (-0.56,1.95)
	0.280
	
	1.47 (0.08,2.88)
	0.039
	
	0.43 (-0.98,1.86)
	0.551

	Eu
	1.22 (-0.41,2.89)
	0.144
	
	1.63 (-0.20,3.48)
	0.081
	
	1.42 (-0.53,3.41)
	0.154

	Gd
	1.60 (-0.11,3.33)
	0.067
	
	1.49 (-0.53,3.55)
	0.148
	
	0.99 (-1.01,3.03)
	0.334

	Ho
	0.86 (-0.42,2.15)
	0.188
	
	1.23 (-0.14,2.63)
	0.079
	
	0.66 (-0.75,2.09)
	0.359

	Er
	0.87 (-0.59,2.36)
	0.243
	
	1.30 (-0.50,3.13)
	0.158
	
	1.03 (-0.80,2.90)
	0.271

	La
	0.19 (-1.35,1.75)
	0.809
	
	0.12 (-1.74,2.02)
	0.902
	
	0.31 (-1.36,2.01)
	0.717

	Ce
	0.56 (-0.97,2.11)
	0.476
	
	0.70 (-1.26,2.69)
	0.486
	
	0.14 (-1.67,1.98)
	0.884


Note: CI, confidence interval; REE, rare earth elements (μg/g creatinine); Eu, europium; Gd, gadolinium; Dy, dysprosium; Ho, holmium; Er, erbium; Yb, ytterbium; Pr, praseodymium; Nd, neodymium; Tm, thulium; La, lanthanum; Ce, cerium.
Percent changes with statistical significance are presented in bold (P < 0.05).
Models were adjusted for maternal age, gestational age, pre-pregnancy BMI, parity, passive smoking, educational level, gestational hypertension, gestational diabetes mellitus, and infant's sex.
