Table S1. Pregnancy complications in study participants.
	Pregnancy complications1
	N = 458

	Gestational diabetes mellitus
	182 (39.7%)

	Gestational hypertension
	75 (16.4%)

	Preeclampsia
	25 (5.5%)

	Anemia
	27 (5.9%)

	Others
	247 (53.9%)

	[bookmark: OLE_LINK9]1 Some patients had multiple complications.



Table S2. Thyroid medication in study participants.
	Variables
	N = 4131

	Drug names2
	

	Levothyroxine sodium tablet
	11 (2.7%)

	Euthyrox
	325 (78.7%)

	Propylthiouracil
	3 (0.7%)

	Others
	9 (2.2%)

	Unknown
	72 (17.4%)

	Dosage of administration
	50 (25, 73)

	Unknown
	138

	Course of medication (days)
	217 (98, 271)

	Unknown
	214

	1Median (Q1, Q3); n (%)

	2 Some patients take multiple medications.




Table S3. Comparison of characteristics between included and excluded participants.
	Characteristic
	Excluded  
N = 1451
	Included  
N = 8511
	p-value2

	Age at pregnancy, years, n (%)
	
	
	0.6

	<35
	119 (86)
	743 (87)
	

	≥35
	20 (14)
	108 (13)
	

	Unknown
	6
	0
	

	Educational level of mother, n (%) (1=doctor; 2=master; 3=student; 4=junior college student; 5= High school/vocational school/technical school student; 6= junior school student; 7= Primary school student and below)
	
	
	

	1
	2 (1.5)
	0 (0)
	

	1-2
	8 (6.1)
	72 (8.8)
	

	2
	4 (3.1)
	0 (0)
	

	3
	4 (3.1)
	0 (0)
	

	3-4
	81 (62)
	586 (71)
	

	4
	11 (8.4)
	0 (0)
	

	5
	1 (0.8)
	0 (0)
	

	5-7
	19 (15)
	164 (20)
	

	6
	1 (0.8)
	0 (0)
	

	Unknown
	14
	29
	

	GWG, kg, M (Q1, Q3)
	15.0 (11.5, 17.5)
	15.0 (11.0, 18.0)
	>0.9

	Unknown
	14
	5
	

	PTB history, n (%) 
	
	
	0.7

	Yes
	3 (6.0)
	13 (4.8)
	

	No
	47 (94)
	259 (95)
	

	Unknown
	95
	579
	

	Cesarean delivery history, n (%)
	
	
	0.036

	Yes
	20 (37)
	103 (37)
	

	No
	32 (59)
	178 (63)
	

	Unknown
	93
	570
	

	Pregnancy complications, n (%)
	
	
	0.7

	Yes
	61 (47)
	410 (48)
	

	No
	70 (53)
	440 (52)
	

	Unknown
	14
	1
	

	Normal thyroid function, n (%)
	
	
	0.12

	Yes
	64 (50)
	492 (58)
	

	No
	63 (50)
	359 (42)
	

	Unknown
	18
	0
	

	Thyroid function medications, n (%)
	
	
	>0.9

	Yes
	50 (94)
	301 (93)
	

	No
	3 (5.7)
	24 (7.4)
	

	Unknown
	92
	526
	

	1n (%); Median (Q1, Q3)

	2Pearson's Chi-squared test; Wilcoxon rank sum test; Fisher's exact test



Table S4. Sensitivity analysis excluding medicated patients
	Characteristic
	OR
	95% CI
	p-value

	Age at pregnancy
	
	
	

	<35
	Ref
	
	

	≥35
	1.99
	0.96, 4.09
	0.061

	Educational level of mother
	
	
	

	Master’s degree or above
	Ref
	
	

	Undergraduate or junior college
	1.10
	0.43, 3.28
	0.8

	High school and below
	1.14
	0.39, 3.68
	0.8

	Unknown
	1.01
	0.20, 4.84
	>0.9

	GWG
	0.94
	0.90, 0.99
	0.024

	PTB history
	
	
	

	Yes
	Ref
	
	

	No
	0.16
	0.03, 0.75
	0.027

	Unknown
	1.18
	0.09, 32.1
	>0.9

	Cesarean delivery history
	
	
	

	Yes
	Ref
	
	

	No
	0.31
	0.13, 0.74
	0.009

	Unknown
	0.08
	0.00, 0.59
	0.031

	Pregnancy complications
	
	
	

	Yes
	Ref
	
	

	No
	0.18
	0.10, 0.31
	<0.001

	Normal thyroid function
	
	
	

	Yes
	Ref
	
	

	No
	0.69
	0.13, 2.58
	0.6

	Thyroid function medications
	
	
	

	Yes
	Ref
	
	

	No
	0.65
	0.09, 3.90
	0.6

	Prenatal examination in second trimester
	
	
	

	No
	Ref
	
	

	Yes
	0.32
	0.13, 0.69
	0.006

	Cluster TSH
	
	
	

	Low-value group
	Ref
	
	

	High-value group
	0.87
	0.49, 1.53
	0.6

	Cluster FT4
	
	
	

	Low-value group
	Ref
	
	

	High-value group
	1.35
	0.73, 2.57
	0.4

	Cluster TPO-Ab
	
	
	

	Low-value group
	Ref
	
	

	High-value group
	4,877,232
	0.00, NA
	>0.9

	Abbreviations: CI = Confidence Interval, OR = Odds Ratio





Table S5. Characteristics of participants before the multiple imputations of missing values
	Characteristic
	OR (95% CI)
	P

	Age at pregnancy
	
	

	<35
	Ref
	

	≥35
	2.010 (1.08–3.75)
	0.029

	Educational level of mother
	
	

	Master’s degree or above
	Ref
	

	Undergraduate or junior college
	1.129 (0.42–3.02)
	0.809

	High school and below
	1.020 (0.33–3.14)
	0.973

	GWG
	0.966 (0.92–1.01)
	0.120

	PTB history
	
	

	Yes
	Ref
	

	No
	0.239 (0.06–0.90)
	0.042

	Cesarean delivery history
	
	

	Yes
	Ref
	

	No
	0.244 (0.10–0.57)
	0.002

	Pregnancy complications
	
	

	Yes
	Ref
	

	No
	0.149 (0.08–0.28)
	<0.001

	Normal thyroid function
	
	

	Yes
	Ref
	

	No
	0.580 (0.29–1.15)
	0.120

	Thyroid function medications
	
	

	Yes
	Ref
	

	No
	1.558 (0.33–7.42)
	0.583

	Prenatal examination in second trimester
	
	

	Yes
	Ref
	

	No
	0.465 (0.24–0.91)
	0.026

	Cluster TSH
	
	

	Low-value group
	Ref
	

	High-value group
	1.347 (0.68–2.68)
	0.396

	Cluster FT4
	
	

	Low-value group
	Ref
	

	High-value group
	0.457 (0.26–0.81)
	0.008

	Cluster TPO-Ab
	
	

	Low-value group
	Ref
	

	High-value group
	3.405 (0.46–25.14)
	0.232


OR: odds ratio, CI: confidence interval, Ref: reference, GWG: gestational weight gain, PTB: premature birth, TSH: thyroid stimulating hormone, FT4: free thyroxine 4, TPO-Ab: thyroid peroxidase antibody. 

Table S6. cluster stability for selecting the optimal number of clusters.
	Variables
	Cluster 1
	Cluster 2

	TSH
	0.96
	0.91

	FT4
	0.92
	0.96

	TPO-Ab
	0.83
	0.99


TSH: thyroid stimulating hormone, FT4: free thyroxine 4, TPO-Ab: thyroid peroxidase antibody.

Table S7. Mean, median and range values of TSH, FT4 and TPO-Ab in two cluster groups.
	Variables
	Values
	High-value cluster
	Low-value cluster

	TSH
	First trimester
	
	

	
	Min-max
	0.01-26.27
	0.01-3.74

	
	Mean (SD)
	(3.98 ± 2.39)
	(1.32 ± 0.81)

	
	Third trimester
	
	

	
	Min-max
	0.27-12.16
	0.01-5.23

	
	Mean (SD)
	(3.77 ± 1.72)
	(1.90 ± 0.92)

	FT4
	First trimester 
	
	

	
	Min-max
	5.69-16.87
	6.51-41.78

	
	Mean (SD)
	(10.78 ± 1.95)
	(11.91 ± 2.78)

	
	Third trimester
	
	

	
	Min-max
	5.50-13.33
	4.81-22.40

	
	Mean (SD)
	(8.20 ± 1.43)
	(8.21 ± 1.53)

	TPO-AB
	First trimester 
	
	

	
	Min-max
	0-975
	0-1,160

	
	Mean (SD)
	(56 ± 165)
	(29 ± 112)

	
	Third trimester
	
	

	
	Min-max
	0-602
	0-499

	
	Mean (SD)
	(18 ± 68)
	(7 ± 29)


TSH: thyroid stimulating hormone, FT4: free thyroxine 4, TPO-Ab: thyroid peroxidase antibody, SD: standard deviation.
