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[bookmark: _Toc140065678]Supplemental table 1 – Maternal demographics and characteristics per cohort
	Cohort
	N
	Age (years)
	Gestational age (weeks)
	BMI
	Active smoking - yes
	Parity = 0
	Parity = 1*
	Parity = 2
	Parity = 3 or more

	ABCD (Netherlands)
	4101
	30.9 (4.8)
	12.9 (4.1-26.9)
	23.9 (3.7)
	383 (9.3%)
	2354 (57.4%)
	1281 (31.2%)
	346 (8.4%)
	120 (2.9%)

	ALSPAC (United Kingdom)
	4568
	28.1 (4.8)
	10 (0-26)
	22.9 (3.7)
	1025 (24%)
	1936 (42.4%)
	1443 (31.6%)
	587 (12.9%)
	602 (13.2%)

	Aminorroaya et al. (Iran)
	409
	28.8 (5)
	9.6 (5-14.3)
	25.2 (4.1)
	Missing
	159 (38.9%)
	199 (48.7%)
	35 (8.6%)
	16 (3.9%)

	Ashoor et al. (United Kingdom)
	5011
	31.9 (5.8)
	12.4 (11-15.6)
	25.7 (4.9)
	446 (8.9%)
	2405 (48%)
	2606 (52%)
	Missing
	Missing

	Bliddal et al. (Denmark)
	1101
	31.1 (4.3)
	11.3 (6-20.1)
	22.7 (4.2)
	65 (6.1%)
	530 (57.4%)
	306 (33.2%)
	87 (9.4%)
	Missing

	Chen et al. (China)
	3835
	27 (3.7)
	16.4 (2.1-26.9)
	Missing
	12 (0.3%)
	3226 (84.1%)
	594 (15.5%)
	14 (0.4%)
	1 (0%)

	FASTER (USA)
	9562
	29.5 (5.5)
	12.6 (11.1-13.9)
	24.7 (5)
	293 (3.1%)
	4000 (41.8%)
	2988 (31.3%)
	1522 (15.9%)
	1048 (11%)

	Generation R (Netherlands)
	5609
	29.7 (5.1)
	13.2 (4.5-17.9)
	24.5 (4.4)
	931 (18.7%)
	3194 (57.5%)
	1653 (29.7%)
	512 (9.2%)
	199 (3.6%)

	GIRONA1 (Spain)
	260
	30.5 (5)
	26 (13.6-26.9)
	26.6 (4.4)
	37 (25.5%)
	108 (50.7%)
	105 (49.3%)
	Missing
	Missing

	GIRONA2 (Spain)
	330
	30.9 (4.6)
	25.6 (22.6-26.9)
	26.3 (3.9)
	47 (14.4%)
	175 (53%)
	116 (35.2%)
	39 (11.8%)
	Missing

	HAPPY (Netherlands)
	2144
	30.3 (3.7)
	12 (10.4-13.7)
	23.8 (3.9)
	140 (7.4%)
	1039 (49.4%)
	830 (39.5%)
	204 (9.7%)
	30 (1.4%)

	Ma'anshan Birth Cohort Study (China)
	3292
	26.7 (3.7)
	10 (4-16)
	20.8 (2.8)
	12 (0.4%)
	2949 (89.6%)
	325 (9.9%)
	18 (0.5%)
	Missing

	NFBC (Finland)
	5706
	27.6 (5.4)
	10 (2-26)
	22.2 (3.4)
	143 (2.5%)
	1910 (33.6%)
	1927 (33.9%)
	1035 (18.2%)
	815 (14.3%)

	Popova et al. (Russia)
	467
	29.4 (4.7)
	11 (5-17)
	23.8 (4.9)
	115 (24.8%)
	287 (62%)
	138 (29.8%)
	34 (7.3%)
	4 (0.9%)

	Poppe et al. (Belgium)
	1427
	30.1 (5.8)
	12 (3-26)
	25.7 (4.7)
	199 (13.9%)
	504 (35.3%)
	465 (32.6%)
	278 (19.5%)
	180 (12.6%)

	Rhea (Greece)
	944
	29.1 (5)
	13 (4-26)
	25.1 (4.6)
	147 (16.9%)
	379 (41.6%)
	353 (38.7%)
	143 (15.7%)
	37 (4.1%)

	Western Australia
	2411
	31 (5.2)
	11.1 (9-13.9)
	Missing
	236 (9.8%)
	Missing
	Missing
	Missing
	Missing

	Wijnen & Pop (Netherlands)
	1566
	30.4 (3.6)
	12 (11-13)
	25.5 (4.3)
	149 (9.5%)
	567 (45.7%)
	674 (54.3%)
	Missing
	Missing

	Total
	52743
	29.3 (5.2)
	12.3 (0-26.9)
	24 (4.5)
	4380 (8.6%)
	25192 (50.8%)
	16227 (32.7%)
	5073 (10.2%)
	3139 (6.3%)


Data is presented as mean (standard deviation). *Parity is 1 (or more), parity may be more when data for parity = 2 and parity = 3 is missing. 


Supplemental table 1 – continued
	Cohort
	Ethnicity native
	Education Primary
	Education Secundary
	Education Higher
	TSH mU/L
	FT4 pmol/L
	TPOAb positivity

	ABCD (Netherlands)
	2464 (60.1%)
	2354 (57.4%)
	1281 (31.2%)
	346 (8.4%)
	1.2 (0.1-3.6)
	9.5 (7.2-12.8)
	247 (6%)

	ALSPAC (United Kingdom)
	4568 (100%)
	1936 (42.4%)
	1443 (31.6%)
	587 (12.9%)
	1 (0.1-3.2)
	16.2 (12.4-22.4)
	541 (12.1%)

	Aminorroaya et al. (Iran)
	409 (100%)
	159 (38.9%)
	199 (48.7%)
	35 (8.6%)
	1.5 (0.2-5)
	12.9 (9-16.7)
	70 (17.1%)

	Ashoor et al. (United Kingdom)
	3495 (69.7%)
	2405 (48%)
	2606 (52%)
	Missing
	1.2 (0-4.1)
	14.8 (11.3-20.8)
	483 (9.6%)

	Bliddal et al. (Denmark)
	1058 (96.1%)
	530 (57.4%)
	306 (33.2%)
	87 (9.4%)
	1.4 (0.1-4.2)
	14.4 (11.3-18.9)
	174 (15.8%)

	Chen et al. (China)
	3835 (100%)
	3226 (84.1%)
	594 (15.5%)
	14 (0.4%)
	1.3 (0.2-3.8)
	9.6 (6.5-14.3)
	234 (6.2%)

	FASTER (USA)
	167 (1.7%)
	4000 (41.8%)
	2988 (31.3%)
	1522 (15.9%)
	1.1 (0-3.9)
	14.2 (10.4-18.9)
	894 (9.3%)

	Generation R (Netherlands)
	3036 (54.1%)
	3194 (57.5%)
	1653 (29.7%)
	512 (9.2%)
	1.3 (0-4.5)
	12 (8.4-17.9)
	299 (5.7%)

	GIRONA1 (Spain)
	260 (100%)
	108 (50.7%)
	105 (49.3%)
	Missing
	1.9 (0.5-4.3)
	11.5 (8.9-15.2)
	33 (13%)

	GIRONA2 (Spain)
	330 (100%)
	175 (53%)
	116 (35.2%)
	39 (11.8%)
	2.2 (0.6-4.6)
	12.1 (9.6-15.8)
	23 (7.8%)

	HAPPY (Netherlands)
	2144 (100%)
	1039 (49.4%)
	830 (39.5%)
	204 (9.7%)
	1.4 (0.2-4.4)
	14.3 (11.4-18)
	171 (8%)

	Ma'anshan Birth Cohort Study (China)
	3292 (100%)
	2949 (89.6%)
	325 (9.9%)
	18 (0.5%)
	1.6 (0-6)
	16.7 (12.6-23.8)
	427 (13%)

	NFBC (Finland)
	5706 (100%)
	1910 (33.6%)
	1927 (33.9%)
	1035 (18.2%)
	1.2 (0.1-4.5)
	15.1 (11.4-22.7)
	272 (4.8%)

	Popova et al. (Russia)
	467 (100%)
	287 (62%)
	138 (29.8%)
	34 (7.3%)
	1.4 (0.1-4.5)
	14.8 (11.7-20.3)
	52 (11.1%)

	Poppe et al. (Belgium)
	375 (26.3%)
	504 (35.3%)
	465 (32.6%)
	278 (19.5%)
	1.3 (0-3.3)
	14.2 (10.3-18)
	86 (6%)

	Rhea (Greece)
	944 (100%)
	379 (41.6%)
	353 (38.7%)
	143 (15.7%)
	1.1 (0.1-3.4)
	15.3 (11.3-20.3)
	86 (9.1%)

	Western Australia
	2411 (100%)
	Missing
	Missing
	Missing
	0.8 (0-2.8)
	13 (10-18)
	252 (10.5%)

	Wijnen & Pop (Netherlands)
	1566 (100%)
	567 (45.7%)
	674 (54.3%)
	Missing
	1.1 (0.1-3.3)
	15.9 (11.9-20.7)
	139 (8.9%)

	Total
	1058 (2%)
	25192 (50.8%)
	16227 (32.7%)
	5073 (10.2%)
	1.2 (0.1-4.2)
	14 (8-20.3)
	4483 (8.6%)




[bookmark: _Toc140065679]Supplemental table 2 – Prevalence of thyroid disease per cohort according to method – first trimester
	Prevalence of disease
	
	Non-pregnancy reference intervals
	Trimester specific approach

	Cohort
	N
	Overt hypothyroidism
	Subclinical hypothyroidism
	Hypothyrox-inemia
	Subclinical hyperthyroidism
	Overt hyperthyroidism
	Overt hypothyroidism
	Subclinical hypothyroidism
	Hypothyrox-inemia
	Subclinical hyperthyroidism
	Overt hyperthyroidism

	ABCD (Netherlands)
	2064
	0.15
	0.39
	1.5
	7.9
	0.05
	0.73
	3.44
	2.23
	1.11
	1.36

	ALSPAC (United Kingdom)
	3311
	0.18
	0.76
	0.06
	7.19
	4.65
	0.79
	3.62
	2.02
	1.24
	1.03

	Aminorroaya et al. (Iran)
	350
	0.29
	1.14
	10.57
	6.86
	0.29
	0
	4
	0
	0
	1.43

	Ashoor et al. (United Kingdom)
	3925
	0.03
	0.97
	0.08
	8.74
	0.43
	0.41
	3.77
	1.89
	1.63
	0.74

	Bliddal et al. (Denmark)
	1043
	0.67
	1.73
	5.85
	4.03
	0.58
	0.58
	3.36
	2.3
	1.15
	1.15

	Chen et al. (China)
	1350
	0
	0.37
	0.15
	7.63
	1.41
	0.3
	2.44
	2.22
	1.04
	1.19

	FASTER (USA)
	6740
	0.28
	1.99
	1.45
	13.81
	0.33
	0.45
	4.08
	2.3
	1.29
	1.16

	Generation R (Netherlands)
	2490
	1.24
	1.33
	21.49
	8.67
	0.36
	0.68
	2.85
	2.29
	1.29
	1.2

	HAPPY (Netherlands)
	2105
	0
	3.61
	0.24
	4.51
	0.14
	0.24
	3.18
	2.52
	1.33
	0.86

	Ma'anshan Birth Cohort Study (China)
	2885
	0.59
	6.48
	0.38
	5.44
	3.47
	0.87
	2.84
	2.39
	0.59
	1.56

	NFBC (Finland)
	4258
	0.33
	3.31
	0.61
	11.84
	10.45
	0.66
	3.38
	2.23
	1.69
	0.54

	Popova et al. (Russia)
	376
	0.53
	1.6
	3.72
	8.24
	1.06
	0.27
	2.39
	2.39
	1.86
	0.53

	Poppe et al. (Belgium)
	715
	0
	0.56
	3.08
	10.63
	0.42
	0
	2.52
	0.56
	0
	0

	Rhea (Greece)
	344
	0
	0.29
	1.45
	9.88
	1.16
	0
	3.2
	2.03
	0.87
	1.45

	Western Australia
	2256
	0.09
	0.89
	0
	15.82
	1.68
	0.58
	4.39
	2.17
	0.44
	1.29

	Wijnen & Pop (Netherlands)
	1566
	0.19
	0.7
	0.19
	11.05
	0.45
	0.45
	4.34
	2.23
	1.92
	0.7

	Total or 5-95% range
	35778
	0 - 0.81
	0.35 - 4.33
	0.04 - 13.3
	4.39 - 14.31
	0.12 - 6.1
	0 - 0.81
	2.43 - 4.35
	0.42 - 2.42
	0 - 1.88
	0.4 - 1.48





Supplemental table 2 – continued
	Prevalence of disease
	Non pregnancy reference intervals with fixed upper limit for TSH (4.0 mU/L)
	Non pregnancy reference intervals with 0.5 mU/L subtraction from TSH upper limit

	Cohort
	Overt hypothyroidism
	Subclinical hypothyroidism
	Hypothyrox-inemia
	Subclinical hyperthyroidism
	Overt hyperthyroidism
	Overt hypothyroidism
	Subclinical hypothyroidism
	Hypothyrox-inemia
	Subclinical hyperthyroidism
	Overt hyperthyroidism

	ABCD (Netherlands)
	0.39
	1.55
	1.26
	7.9
	0.05
	0.24
	0.58
	1.41
	7.9
	0.05

	ALSPAC (United Kingdom)
	0.18
	1.12
	0.06
	7.19
	4.65
	0.18
	0.94
	0.06
	7.19
	4.65

	Aminorroaya et al. (Iran)
	2
	6
	8.86
	6.86
	0.29
	0.57
	1.43
	10.29
	6.86
	0.29

	Ashoor et al. (United Kingdom)
	0.03
	2.62
	0.08
	8.74
	0.43
	0.03
	1.22
	0.08
	8.74
	0.43

	Bliddal et al. (Denmark)
	0.67
	2.21
	5.85
	4.03
	0.58
	0.67
	2.68
	5.85
	4.03
	0.58

	Chen et al. (China)
	0
	2.52
	0.15
	7.63
	1.41
	0
	0.67
	0.15
	7.63
	1.41

	FASTER (USA)
	0.28
	1.99
	1.45
	13.81
	0.33
	0.3
	3.12
	1.44
	13.81
	0.33

	Generation R (Netherlands)
	1.57
	2.05
	21.16
	8.67
	0.36
	1.65
	2.29
	21.08
	8.67
	0.36

	HAPPY (Netherlands)
	0
	3.61
	0.24
	4.51
	0.14
	0.05
	6.03
	0.19
	4.51
	0.14

	Ma'anshan Birth Cohort Study (China)
	0.62
	7.28
	0.35
	5.44
	3.47
	0.62
	9.25
	0.35
	5.44
	3.47

	NFBC (Finland)
	0.28
	2.72
	0.66
	11.84
	10.45
	0.38
	4.84
	0.56
	11.84
	10.45

	Popova et al. (Russia)
	0.53
	2.39
	3.72
	8.24
	1.06
	0.53
	2.93
	3.72
	8.24
	1.06

	Poppe et al. (Belgium)
	0
	0.56
	3.08
	10.63
	0.42
	0.14
	1.4
	2.94
	10.63
	0.42

	Rhea (Greece)
	0
	0.29
	1.45
	9.88
	1.16
	0
	0.87
	1.45
	9.88
	1.16

	Western Australia
	0.09
	0.89
	0
	15.82
	1.68
	0.09
	1.29
	0
	15.82
	1.68

	Wijnen & Pop (Netherlands)
	0.19
	1.34
	0.19
	11.05
	0.45
	0.19
	1.34
	0.19
	11.05
	0.45

	Total or 5-95% range
	0 - 1.68
	0.49 - 6.32
	0.04 - 11.93
	4.39 - 14.31
	0.12 - 6.1
	0 - 0.92
	0.65 - 6.84
	0.04 - 12.99
	4.39 - 14.31
	0.12 - 6.1





[bookmark: _Toc140065680]Supplemental table 3 – Prevalence of thyroid disease per cohort according to method – second trimester
	Prevalence of disease
	
	Non-pregnancy reference intervals
	Trimester specific approach

	Cohort
	N
	Overt hypothyroidism
	Subclinical hypothyroidism
	Hypothyrox-inemia
	Subclinical hyperthyroidism
	Overt hyperthyroidism
	Overt hypothyroidism
	Subclinical hypothyroidism
	Hypothyrox-inemia
	Subclinical hyperthyroidism
	Overt hyperthyroidism

	ABCD (Netherlands)
	2037
	0.44
	0.39
	8.49
	5.4
	0.15
	0.54
	3.24
	2.11
	1.67
	0.83

	ALSPAC (United Kingdom)
	1257
	0.16
	0.64
	0.4
	3.58
	1.67
	0.56
	3.82
	1.83
	1.75
	0.56

	Ashoor et al. (United Kingdom)
	1086
	0
	1.2
	0
	8.66
	0.18
	0.64
	3.96
	1.75
	1.38
	0.92

	Chen et al. (China)
	2485
	0.12
	0.4
	1.17
	2.41
	0.08
	0.16
	2.45
	2.21
	1.85
	0.6

	FASTER (USA)
	2822
	0.21
	2.06
	1.52
	12.44
	0
	0.32
	3.69
	2.3
	1.63
	0.71

	Generation R (Netherlands)
	3119
	1.8
	1.38
	34.37
	5.87
	0.29
	0.16
	3.33
	2.66
	1.6
	0.8

	GIRONA 1 (Spain)
	260
	0
	0.77
	3.85
	1.54
	0
	0.38
	1.92
	2.69
	1.92
	0

	GIRONA 2 (Spain)
	330
	1.82
	2.73
	45.15
	0
	0
	0
	2.42
	2.42
	2.12
	0

	Ma'anshan Birth Cohort Study (China)
	407
	0.49
	7.62
	0.74
	6.63
	1.23
	0.98
	2.21
	1.72
	1.23
	1.23

	NFBC (Finland)
	1448
	0.48
	3.52
	1.24
	9.81
	4.9
	0.48
	2.9
	2.28
	1.86
	0.55

	Poppe et al. (Belgium)
	712
	0.14
	0.56
	6.18
	4.21
	0.14
	0
	2.67
	0.56
	1.54
	0.84

	Rhea (Greece)
	600
	0.17
	1.17
	3.17
	7.33
	0.17
	0
	3.17
	2.17
	1.83
	0.33

	Western Australia
	155
	0
	0
	0
	13.55
	1.94
	0
	2.58
	1.29
	0.65
	1.29

	Total or 5-95% range
	16718
	0 - 1.81
	0.23 - 5.16
	0 - 38.68
	0.92 - 12.88
	0 - 3.12
	0 - 0.78
	2.09 - 3.88
	1 - 2.67
	1 - 2
	0 - 1.25



Supplemental table 3 – continued
	Prevalence of disease
	Non pregnancy reference intervals with fixed upper limit for TSH (4.0 mU/L)
	Non pregnancy reference intervals with 0.5 mU/L subtraction from TSH upper limit

	Cohort
	Overt hypothyroidism
	Subclinical hypothyroidism
	Hypothyrox-inemia
	Subclinical hyperthyroidism
	Overt hyperthyroidism
	Overt hypothyroidism
	Subclinical hypothyroidism
	Hypothyrox-inemia
	Subclinical hyperthyroidism
	Overt hyperthyroidism

	ABCD (Netherlands)
	0.83
	1.13
	8.1
	5.4
	0.15
	0.54
	0.44
	8.39
	5.4
	0.15

	ALSPAC (United Kingdom)
	0.16
	1.27
	0.4
	3.58
	1.67
	0.16
	0.95
	0.4
	3.58
	1.67

	Ashoor et al. (United Kingdom)
	0
	2.95
	0
	8.66
	0.18
	0
	1.29
	0
	8.66
	0.18

	Chen et al. (China)
	0.16
	1.81
	1.13
	2.41
	0.08
	0.12
	0.56
	1.17
	2.41
	0.08

	FASTER (USA)
	0.21
	2.06
	1.52
	12.44
	0
	0.25
	3.26
	1.49
	12.44
	0

	Generation R (Netherlands)
	2.15
	2.08
	34.02
	5.87
	0.29
	2.28
	2.56
	33.89
	5.87
	0.29

	GIRONA 1 (Spain)
	0.38
	2.69
	3.46
	1.54
	0
	0
	1.54
	3.85
	1.54
	0

	GIRONA 2 (Spain)
	3.03
	3.33
	43.94
	0
	0
	3.33
	5.15
	43.64
	0
	0

	Ma'anshan Birth Cohort Study (China)
	0.49
	8.85
	0.74
	6.63
	1.23
	0.49
	10.81
	0.74
	6.63
	1.23

	NFBC (Finland)
	0.41
	3.18
	1.31
	9.81
	4.9
	0.48
	5.32
	1.24
	9.81
	4.9

	Poppe et al. (Belgium)
	0.14
	0.56
	6.18
	4.21
	0.14
	0.14
	2.53
	6.18
	4.21
	0.14

	Rhea (Greece)
	0.17
	1.17
	3.17
	7.33
	0.17
	0.17
	2.5
	3.17
	7.33
	0.17

	Western Australia
	0
	0
	0
	13.55
	1.94
	0
	0
	0
	13.55
	1.94

	Total or 5-95% range
	0 - 2.5
	0.34 - 5.54
	0 - 37.99
	0.92 - 12.88
	0 - 3.12
	0 - 2.7
	0.26 - 7.52
	0 - 37.79
	0.92 - 12.88
	0 - 3.12




[bookmark: _Toc140065681]Supplemental table 4 – Prevalence per cohort with TSH trimester specific reference limits and FT4 non pregnancy reference limits – first trimester
	
	
	Trimester specific approach
	Trimester specific with FT4 non pregnancy limits

	Cohort
	N
	Overt hypothyroidism
	Subclinical hypothyroidism
	Hypothyrox-inemia
	Subclinical hyperthyroidism
	Overt hyperthyroidism
	Overt hypothyroidism
	Subclinical hypothyroidism
	Hypothyrox-inemia
	Subclinical hyperthyroidism
	Overt hyperthyroidism

	ABCD (Netherlands)
	2064
	0.73
	3.44
	2.23
	1.11
	1.36
	0.48
	3.73
	1.21
	2.42
	0.05

	ALSPAC (United Kingdom)
	3311
	0.79
	3.62
	2.02
	1.24
	1.03
	0.18
	4.02
	0.09
	0.6
	1.66

	Aminorroaya et al. (Iran)
	350
	0
	4
	0
	0
	1.43
	0.86
	3.43
	10.57
	1.14
	0.29

	Ashoor et al. (United Kingdom)
	3925
	0.41
	3.77
	1.89
	1.63
	0.74
	0.03
	4.2
	0.08
	1.96
	0.43

	Bliddal et al. (Denmark)
	1043
	0.58
	3.36
	2.3
	1.15
	1.15
	0.86
	3.07
	5.75
	1.82
	0.48

	Chen et al. (China)
	1350
	0.3
	2.44
	2.22
	1.04
	1.19
	0
	2.74
	0.22
	1.11
	1.11

	FASTER (USA)
	6740
	0.45
	4.08
	2.3
	1.29
	1.16
	0.36
	4.2
	1.72
	2.14
	0.31

	Generation R (Netherlands)
	2490
	0.68
	2.85
	2.29
	1.29
	1.2
	1.53
	2.01
	21.69
	2.13
	0.36

	HAPPY (Netherlands)
	2105
	0.24
	3.18
	2.52
	1.33
	0.86
	0
	3.42
	0.24
	2.09
	0.1

	Ma'anshan Birth Cohort Study (China)
	2885
	0.87
	2.84
	2.39
	0.59
	1.56
	0.52
	3.19
	0.45
	0.42
	1.73

	NFBC (Finland)
	4258
	0.66
	3.38
	2.23
	1.69
	0.54
	0.33
	3.31
	0.68
	0.31
	1.93

	Popova et al. (Russia)
	376
	0.27
	2.39
	2.39
	1.86
	0.53
	0.53
	2.13
	3.72
	2.13
	0.27

	Poppe et al. (Belgium)
	715
	0
	2.52
	0.56
	0
	0
	0.28
	2.24
	2.94
	0
	0

	Rhea (Greece)
	344
	0
	3.2
	2.03
	0.87
	1.45
	0
	3.2
	1.45
	1.45
	0.87

	Western Australia
	2256
	0.58
	4.39
	2.17
	0.44
	1.29
	0.09
	4.92
	0.04
	0.66
	1.06

	Wijnen & Pop (Netherlands)
	1566
	0.45
	4.34
	2.23
	1.92
	0.7
	0.19
	4.66
	0.19
	2.36
	0.32

	Total or 5-95% range
	35778
	0 - 0.81
	2.43 - 4.35
	0.42 - 2.42
	0 - 1.88
	0.4 - 1.48
	0 - 1.03
	2.1 - 4.72
	0.07 - 13.35
	0.23 - 2.38
	0.04 - 1.78





[bookmark: _Toc140065682]Supplemental table 5 – Prevalence per cohort with TSH trimester specific reference limits and FT4 non pregnancy reference limits – second trimester

	
	
	Trimester specific approach
	Trimester specific with FT4 non pregnancy limits

	Cohort
	N
	Overt hypothyroidism
	Subclinical hypothyroidism
	Hypothyrox-inemia
	Subclinical hyperthyroidism
	Overt hyperthyroidism
	Overt hypothyroidism
	Subclinical hypothyroidism
	Hypothyrox-inemia
	Subclinical hyperthyroidism
	Overt hyperthyroidism

	ABCD (Netherlands)
	2037
	0.54
	3.24
	2.11
	1.67
	0.83
	1.23
	2.55
	7.81
	2.36
	0.15

	ALSPAC (United Kingdom)
	1257
	0.56
	3.82
	1.83
	1.75
	0.56
	0.16
	4.22
	0.4
	1.11
	1.19

	Ashoor et al. (United Kingdom)
	1086
	0.64
	3.96
	1.75
	1.38
	0.92
	0
	4.7
	0
	2.12
	0.18

	Chen et al. (China)
	2485
	0.16
	2.45
	2.21
	1.85
	0.6
	0.16
	2.58
	1.13
	2.41
	0.08

	FASTER (USA)
	2822
	0.32
	3.69
	2.3
	1.63
	0.71
	0.25
	3.76
	1.91
	2.41
	0

	Generation R (Netherlands)
	3119
	0.16
	3.33
	2.66
	1.6
	0.8
	1.89
	1.6
	35.33
	2.05
	0.22

	GIRONA 1 (Spain)
	260
	0.38
	1.92
	2.69
	1.92
	0
	0.38
	1.92
	3.46
	1.92
	0

	GIRONA 2 (Spain)
	330
	0
	2.42
	2.42
	2.12
	0
	0.61
	1.82
	45.15
	0.91
	0

	Ma'anshan Birth Cohort Study (China)
	407
	0.98
	2.21
	1.72
	1.23
	1.23
	0.49
	2.7
	0.98
	1.23
	1.23

	NFBC (Finland)
	1448
	0.48
	2.9
	2.28
	1.86
	0.55
	0.41
	2.76
	1.38
	0.69
	1.73

	Poppe et al. (Belgium)
	712
	0
	2.67
	0.56
	1.54
	0.84
	0.14
	2.53
	6.32
	2.25
	0.14

	Rhea (Greece)
	600
	0
	3.17
	2.17
	1.83
	0.33
	0.17
	3
	3.33
	2
	0.17

	Western Australia
	155
	0
	2.58
	1.29
	0.65
	1.29
	0
	2.58
	0
	0.65
	1.29

	Total or 5-95% range
	16718
	0 - 0.78
	2.09 - 3.88
	1 - 2.67
	1.00 – 2.00
	0 - 1.25
	0 - 1.49
	1.73 - 4.41
	0 - 39.26
	0.67 - 2.41
	0 - 1.47




Supplemental Materials of ‘TSH and FT4 Reference Interval Recommendations and Prevalence of Thyroid Dysfunction in Pregnancy: Quantification of Current Diagnostic Approaches’ by Osinga et al.

[bookmark: _Toc140065683]Supplemental table 6 – Overview of cohort specific reference limits 
	Cohort
	TSH
	FT4

	
	Non-pregnancy
	First trimester
	Second trimester
	Non-pregnancy
	First trimester
	Second trimester

	
	LL
	UL
	LL
	UL
	LL
	UL
	LL
	UL
	LL
	UL
	LL
	UL

	ABCD (Netherlands)
	0.34
	5.60
	0.12
	2.97
	0.14
	3.16
	7.50
	21.10
	7.77
	13.14
	6.99
	11.94

	ALSPAC (United Kingdom)
	0.35
	4.94
	0.07
	2.53
	0.16
	2.70
	9.01
	19.05
	12.72
	22.65
	11.68
	21.83

	Aminorroaya et al. (Iran)
	0.50
	5.74
	0.20
	4.60
	
	
	10.30
	19.31
	9.01
	16.73
	
	

	Ashoor et al. (United Kingdom)
	0.30
	5.50
	0.04
	3.46
	0.04
	3.45
	9.00
	25.00
	11.40
	20.96
	11.20
	20.40

	Bliddal et al. (Denmark)
	0.27
	4.20
	0.08
	3.62
	
	
	12.00
	22.00
	11.58
	18.91
	
	

	Chen et al. (China)
	0.34
	5.60
	0.13
	3.82
	0.34
	3.63
	5.90
	16.40
	8.19
	15.53
	6.26
	12.08

	EFSOCH (United Kingdom)
	0.35
	4.50
	
	
	
	
	11.00
	24.00
	
	
	
	

	FASTER (USA)
	0.40
	4.00
	0.03
	3.16
	0.06
	3.38
	10.29
	24.46
	10.56
	19.05
	10.56
	18.41

	Generation R (Netherlands)
	0.40
	4.30
	0.02
	4.02
	0.06
	4.19
	10.94
	24.97
	8.87
	18.62
	8.28
	17.30

	GIRONA1 (Spain)
	0.35
	4.94
	
	
	0.43
	4.27
	9.01
	19.05
	
	
	8.95
	15.19

	GIRONA2 (Spain)
	0.27
	4.20
	
	
	0.60
	4.61
	12.00
	22.00
	
	
	9.62
	15.86

	HAPPY (Netherlands)
	0.40
	4.00
	0.23
	4.01
	
	
	10.00
	24.00
	11.49
	18.00
	
	

	Ma'anshan Birth Cohort Study (China)
	0.27
	4.20
	0.02
	5.12
	0.03
	5.77
	12.00
	22.00
	13.21
	23.75
	12.20
	21.34

	NFBC (Finland)
	0.64
	3.74
	0.08
	3.73
	0.11
	4.17
	11.01
	16.63
	11.66
	22.85
	11.26
	22.68

	Popova et al. (Russia)
	0.27
	4.20
	0.06
	4.07
	
	
	12.00
	22.00
	11.79
	20.28
	
	

	Rhea (Greece)
	0.40
	4.00
	0.08
	2.90
	0.15
	3.27
	11.46
	22.65
	12.08
	21.61
	11.18
	19.46

	Western Australia
	0.40
	4.00
	0.02
	2.24
	0.04
	2.67
	9.00
	19.00
	11.00
	18.00
	10.00
	17.32

	Wijnen & Pop (Netherlands)
	0.45
	4.50
	0.14
	2.90
	
	
	10.30
	25.70
	12.00
	20.53
	
	


*All trimester specific reference intervals are calculated after exclusion of thyroid hormone altering medication, preexisting thyroid disease, pregnancy through assisted reproductive techniques and TPOAb positive participants, LL = lower limit, UL = upper limit


[bookmark: _Toc140065684]Supplemental table 7 - Prevalence of gestational thyroid functional test abnormalities according to different reference interval methods – confidence intervals
	
	Hypothyroxinemia
	Subclinical hyperthyroidism
	Overt hyperthyroidism

	First trimester
	Prevalence (CI)
	Prevalence (CI)
	Prevalence (CI)

	Trimester specific approach
	2.16% (2.02 - 2.32)
	1.05% (0.81 - 1.36)
	0.98% (0.82 - 1.18)

	Non pregnancy approach
	0.75% (0.28 - 2.01)
	8.43% (7.03 - 10.09)
	0.75% (0.39 - 1.45)

	4.0 mU/L fixed limit approach
	0.73% (0.27 - 1.94)
	8.43% (7.03 - 10.09)
	0.75% (0.39 - 1.45)

	Subtraction approach
	0.72% (0.26 - 1.95)
	8.43% (7.03 - 10.09)
	0.75% (0.39 - 1.45)

	Second trimester
	
	
	

	Trimester specific approach
	2.13% (1.85 - 2.44)
	1.67% (1.49 - 1.88)
	0.7% (0.58 - 0.84)

	Non pregnancy approach
	2.08% (0.65 - 6.43)
	4.98% (3.15 - 7.8)
	0.24% (0.09 - 0.7)

	4.0 mU/L fixed limit approach
	2.05% (0.65 - 6.29)
	4.98% (3.15 - 7.8)
	0.24% (0.09 - 0.7)

	Subtraction approach
	2.07% (0.65 - 6.34)
	4.98% (3.15 - 7.8)
	0.24% (0.09 - 0.7)









Data is presented as pooled prevalence, CI = confidence interval 


[bookmark: _Toc140065685]Supplemental table 8 - Prevalence of gestational thyroid functional test abnormalities according to different reference interval methods – prediction intervals
	 
	Treatment indication
	Treatment consideration
	Overt hypothyroidism
	Overt hypothyroidism & TPOAb+
	Subclinical hypothyroidism
	Subclinical hypothyroidism & TPOAb+

	First trimester
	Prevalence (PI)
	Prevalence (PI)
	Prevalence (PI)
	Prevalence (PI)
	Prevalence (PI)
	Prevalence (PI)

	Trimester specific approach
	1.71% (0.76 - 3.81)
	3.43% (1.74 - 6.64)
	0.51% (0.27 - 0.94)
	0.36% (0.3 - 0.43)
	3.43% (2.62 - 4.48)
	1.24% (0.51 - 2.96)

	Non pregnancy approach
	0.84% (0.18 - 3.79)
	2.87% (1.06 - 7.52)
	0.17% (0.01 - 1.98)
	0.12% (0.01 - 1.2)
	1.19% (0.2 - 6.83)
	0.57% (0.11 - 2.84)

	4.0 mU/L fixed limit approach
	1.19% (0.32 - 4.35)
	3.04% (1.03 - 8.67)
	0.2% (0.01 - 3.69)
	0.13% (0.01 - 1.75)
	2.01% (0.48 - 8.01)
	0.87% (0.3 - 2.49)

	Subtraction approach
	1.15% (0.28 - 4.58)
	3.13% (0.98 - 9.49)
	0.22% (0.02 - 2.05)
	0.12% (0.01 - 1.31)
	1.9% (0.34 - 10.04)
	0.82% (0.19 - 3.5)

	Second trimester
	
	
	
	
	
	

	Trimester specific approach
	1.21% (0.37 - 3.88)
	3.22% (2.78 - 3.72)
	0.31% (0.1 - 0.98)
	0.18% (0.07 - 0.48)
	3.15% (2.54 - 3.9)
	0.89% (0.26 - 2.97)

	Non pregnancy approach
	0.76% (0.1 - 5.39)
	2.63% (0.87 - 7.64)
	0.27% (0.02 - 2.98)
	0.13% (0.01 - 1.2)
	1.16% (0.15 - 8.57)
	0.41% (0.06 - 2.83)

	4.0 mU/L fixed limit approach
	1.09% (0.2 - 5.74)
	2.78% (0.82 - 8.99)
	0.33% (0.02 - 4.53)
	0.18% (0.02 - 1.57)
	1.95% (0.44 - 8.24)
	0.6% (0.13 - 2.79)

	Subtraction approach
	1.03% (0.16 - 6.39)
	2.98% (0.84 - 9.98)
	0.36% (0.03 - 4.96)
	0.17% (0.02 - 1.52)
	1.92% (0.22 - 14.99)
	0.56% (0.09 - 3.27)


Data is presented as pooled prevalence, PI = prediction interval 
Supplemental table 8 - continued
	
	Hypothyroxinemia
	Subclinical hyperthyroidism
	Overt hyperthyroidism

	First trimester
	Prevalence (PI)
	Prevalence (PI)
	Prevalence (PI)

	Trimester specific approach
	2.16% (2.00 - 2.33)
	1.05% (0.40 - 2.72)
	0.98% (0.53 - 1.82)

	Non pregnancy approach
	0.75% (0.01 - 37.79)
	8.43% (3.75 - 17.87)
	0.75% (0.04 - 11.65)

	4.0 mU/L fixed limit approach
	0.73% (0.01 - 36.01)
	8.43% (3.75 - 17.87)
	0.75% (0.04 - 11.65)

	Subtraction approach
	0.72% (0.01 - 37.24)
	8.43% (3.75 - 17.87)
	0.75% (0.04 - 11.65)

	Second trimester
	
	
	

	Trimester specific approach
	2.13% (1.67 - 2.7)
	1.67% (1.47 - 1.91)
	0.7% (0.57 - 0.86)

	Non pregnancy approach
	2.08% (0.02 - 70.73)
	4.98% (0.76 - 26.42)
	0.24% (0.01 - 10.35)

	4.0 mU/L fixed limit approach
	2.05% (0.02 - 69.6)
	4.98% (0.76 - 26.42)
	0.24% (0.01 - 10.35)

	Subtraction approach
	2.07% (0.02 - 69.86)
	4.98% (0.76 - 26.42)
	0.24% (0.01 - 10.35)


Data is presented as pooled prevalence, PI = prediction interval
[bookmark: _Toc140065686]Supplemental table 9  - Diagnostic performance of different reference interval recommendations as compared to the reference standard
	
	Hypothyroxinemia
	Subclinical hyperthyroidism
	Overt hyperthyroidism

	First trimester
	Sensitivity
	FDR*
	Sensitivity
	FDR
	Sensitivity
	FDR

	Non pregnancy approach
	0.51 (0.18-0.83)
	0.39 (0.18-0.65)
	1 (0.57-1)
	0.9 (0.85-0.94)
	0.73 (0.43-0.91)
	0.46 (0.27-0.67)

	4.0 mU/L fixed limit approach
	0.51 (0.18-0.83)
	0.38 (0.18-0.64)
	1 (0.57-1)
	0.9 (0.85-0.94)
	0.73 (0.43-0.91)
	0.46 (0.27-0.67)

	Subtraction approach
	0.5 (0.18-0.83)
	0.38 (0.17-0.65)
	1 (0.57-1)
	0.9 (0.85-0.94)
	0.73 (0.43-0.91)
	0.46 (0.27-0.67)

	Second trimester
	
	
	
	
	
	

	Non pregnancy approach
	0.80 (0.48-0.95)
	0.50 (0.21-0.79)
	0.98 (0.79-1)
	0.76 (0.63-0.85)
	0.70 (0.28-0.94)
	0.55 (0.35-0.73)

	4.0 mU/L fixed limit approach
	0.75 (0.48-0.91)
	0.49 (0.19-0.79)
	0.98 (0.79-1)
	0.76 (0.63-0.85)
	0.70 (0.28-0.94)
	0.55 (0.35-0.73)

	Subtraction approach
	0.74 (0.47-0.90)
	0.49 (0.20-0.79)
	0.98 (0.79-1)
	0.76 (0.63-0.85)
	0.70 (0.28-0.94)
	0.55 (0.35-0.73)


*Reference standard = trimester specific approach, FDR = False discovery rate - proportion of false positive test results among all positive test results.
[bookmark: _Toc140065687]Supplemental table 10 – Diagnostic performance of different reference interval recommendations as compared to the reference standard
	
	Hypothyroxinemia
	Subclinical hyperthyroidism
	Overt hyperthyroidism

	TSH trimester specific and FT4 non pregnancy1
	Sensitivity
	FDR
	Sensitivity
	FDR
	Sensitivity
	FDR

	First trimester
	0.59 (0.21-0.88)
	0.29 (0.1-0.58)
	1 (0.57-1)
	0.3 (0.2-0.41)
	0.73 (0.43-0.91)
	0.2 (0.1-0.34)

	Second trimester
	0.92 (0.55-0.99)
	0.45 (0.16-0.77)
	0.99 (0.99-0.99)
	0.28 (0.24-0.33)
	0.7 (0.28-0.94)
	0.45 (0.3-0.62)

	TSH non pregnancy and FT4 trimester specific2
	
	
	
	
	
	

	First trimester
	0.95 (0.92-0.97)
	0.08 (0.05-0.12)
	1 (1-1)
	0.88 (0.82-0.92)
	1 (1-1)
	0.38 (0.3-0.48)

	Second trimester
	0.95 (0.89-0.98)
	0.08 (0.05-0.13)
	1 (0.07-1)
	0.69 (0.49-0.84)
	1 (1-1)
	0.31 (0.21-0.44)


1Using trimester specific reference intervals for TSH and non pregnancy reference intervals for FT4 as a means to quantify diagnostic inaccuracy due to variation between the trimester specific and non-pregnancy reference intervals of FT4. 2Similar methodology but vice versa to quantify diagnostic inaccuracy due to variation between the trimester specific and non-pregnancy reference intervals of TSH. 

[bookmark: _Toc140065688]Supplemental table 11 – Frequency table of change in treatment recommendation comparing trimester specific approach and non-pregnancy approach in first trimester
	Trimester specific approach (A)
	Non pregnancy reference intervals (B)
	Frequency
	Total N per group A
	Percentage of group A
	Total N per group B
	Percentage of group B

	Treatment indication
	Not recommended
	38
	715
	5.3
	34016
	0.1

	Treatment indication
	Treatment consideration
	280
	715
	39.2
	1096
	25.5

	Treatment indication
	Treatment indication
	397
	715
	55.5
	432
	91.9

	Treatment consideration
	Not recommended
	426
	1194
	35.7
	34016
	1.3

	Treatment consideration
	Treatment consideration
	736
	1194
	61.6
	1096
	67.2

	Treatment consideration
	Treatment indication
	32
	1194
	2.7
	432
	7.4

	Not recommended
	Not recommended
	3355
	33635
	99.8
	34016
	98.6

	Not recommended
	Treatment consideration
	80
	33635
	0.2
	1096
	7.3

	Not recommended
	Treatment indication
	3
	33635
	0
	432
	0.7


[bookmark: _Toc140065689]Supplemental table 12 – Frequency table of change in treatment recommendation comparing trimester specific approach and non-pregnancy approach in second trimester
	Trimester specific approach (A)
	Non pregnancy reference intervals (B)
	Frequency
	Total N per group A
	Percentage of group A
	Total N per group B
	Percentage of group B

	Treatment indication
	Not recommended
	9
	235
	3.8
	15759
	0.1

	Treatment indication
	Treatment consideration
	89
	235
	37.9
	417
	21.3

	Treatment indication
	Treatment indication
	137
	235
	58.3
	177
	77.4

	Treatment consideration
	Not recommended
	192
	526
	36.5
	15759
	1.2

	Treatment consideration
	Treatment consideration
	298
	526
	56.7
	417
	71.5

	Treatment consideration
	Treatment indication
	36
	526
	6.8
	177
	20.3

	Not recommended
	Not recommended
	1556
	15592
	99.8
	15759
	98.7

	Not recommended
	Treatment consideration
	30
	15592
	0.2
	417
	7.2

	Not recommended
	Treatment indication
	4
	15592
	0
	177
	2.3




[bookmark: _Toc140065690]Supplemental table 13 – Frequency table of change in treatment recommendation comparing trimester specific approach and fixed limit approach in first trimester
	Trimester specific approach (A)
	Non pregnancy approach + fixed limit 4.0mU/L for upper limit TSH (B)
	Frequency
	Total N per group A
	Percentage of group A
	Total N per group B
	Percentage of group B

	Treatment indication
	Not recommended
	30
	715
	4.2
	33897
	0.1

	Treatment indication
	Treatment consideration
	219
	715
	30.6
	1126
	19.4

	Treatment indication
	Treatment indication
	466
	715
	65.2
	521
	89.4

	Treatment consideration
	Not recommended
	343
	1194
	28.7
	33897
	1

	Treatment consideration
	Treatment consideration
	803
	1194
	67.3
	1126
	71.3

	Treatment consideration
	Treatment indication
	48
	1194
	4
	521
	9.2

	Not recommended
	Not recommended
	3352
	33635
	99.7
	33897
	98.9

	Not recommended
	Treatment consideration
	104
	33635
	0.3
	1126
	9.2

	Not recommended
	Treatment indication
	7
	33635
	0
	521
	1.3



[bookmark: _Toc140065691]Supplemental table 14 – Frequency table of change in treatment recommendation comparing trimester specific approach and fixed limit approach in second trimester
	Trimester specific approach (A)
	Non pregnancy approach + fixed limit 4.0mU/L for upper limit TSH (B)
	Frequency
	Total N per group A
	Percentage of group A
	Total N per group B
	Percentage of group B

	Treatment indication
	Not recommended
	4
	235
	1.7
	15672
	0

	Treatment indication
	Treatment consideration
	55
	235
	23.4
	453
	12.1

	Treatment indication
	Treatment indication
	176
	235
	74.9
	228
	77.2

	Treatment consideration
	Not recommended
	134
	526
	25.5
	15672
	0.9

	Treatment consideration
	Treatment consideration
	352
	526
	66.9
	453
	77.7

	Treatment consideration
	Treatment indication
	40
	526
	7.6
	228
	17.5

	Not recommended
	Not recommended
	1553
	15592
	99.6
	15672
	99.1

	Not recommended
	Treatment consideration
	46
	15592
	0.3
	453
	10.2

	Not recommended
	Treatment indication
	12
	15592
	0.1
	228
	5.3


[bookmark: _Toc140065692]Supplemental table 15 – Frequency table of change in treatment recommendation comparing trimester specific approach and subtraction approach in first trimester
	Trimester specific approach (A)
	Non pregnancy approach + subtraction 0.5mU/L from upper limit TSH (B)
	Frequency
	Total N per group A
	Percentage of group A
	Total N per group B
	Percentage of group B

	Treatment indication
	Not recommended
	31
	715
	4.3
	33744
	0.1

	Treatment indication
	Treatment consideration
	219
	715
	30.6
	1237
	17.7

	Treatment indication
	Treatment indication
	465
	715
	65
	563
	82.6

	Treatment consideration
	Not recommended
	333
	1194
	27.9
	33744
	1

	Treatment consideration
	Treatment consideration
	772
	1194
	64.7
	1237
	62.4

	Treatment consideration
	Treatment indication
	89
	1194
	7.5
	563
	15.8

	Not recommended
	Not recommended
	3338
	33635
	99.2
	33744
	98.9

	Not recommended
	Treatment consideration
	246
	33635
	0.7
	1237
	19.9

	Not recommended
	Treatment indication
	9
	33635
	0
	563
	1.6


[bookmark: _Toc140065693]Supplemental table 16 – Frequency table of change in treatment recommendation comparing trimester specific approach and subtraction approach in second trimester
	Trimester specific approach (A)
	Non pregnancy approach + subtraction 0.5mU/L from upper limit TSH (B)
	Frequency
	Total N per group A
	Percentage of group A
	Total N per group B
	Percentage of group B

	Treatment indication
	Not recommended
	8
	235
	3.4
	15620
	0.1

	Treatment indication
	Treatment consideration
	63
	235
	26.8
	505
	12.5

	Treatment indication
	Treatment indication
	164
	235
	69.8
	228
	71.9

	Treatment consideration
	Not recommended
	141
	526
	26.8
	15620
	0.9

	Treatment consideration
	Treatment consideration
	337
	526
	64.1
	505
	66.7

	Treatment consideration
	Treatment indication
	48
	526
	9.1
	228
	21.1

	Not recommended
	Not recommended
	1547
	15592
	99.2
	15620
	99

	Not recommended
	Treatment consideration
	105
	15592
	0.7
	505
	20.8

	Not recommended
	Treatment indication
	16
	15592
	0.1
	228
	7




[bookmark: _Toc140065694]Supplemental table 17 – Frequency table of change in treatment recommendation comparing trimester specific approach and approach using trimester specific reference intervals for TSH and non-pregnancy reference intervals for FT4 in first trimester
	Trimester specific approach (A)
	Non pregnancy approach FT4 + trimester specific TSH (B)
	Frequency
	Total N per group A
	Percentage of group A
	Total N per group B
	Percentage of group B

	Treatment indication
	Not recommended
	5
	715
	0.7
	33637
	0

	Treatment indication
	Treatment consideration
	26
	715
	3.6
	1204
	2.2

	Treatment indication
	Treatment indication
	684
	715
	95.7
	703
	97.3

	Treatment consideration
	Treatment consideration
	1178
	1194
	98.7
	1204
	97.8

	Treatment consideration
	Treatment indication
	16
	1194
	1.3
	703
	2.3

	Not recommended
	Not recommended
	3363
	33635
	100
	33637
	100

	Not recommended
	Treatment indication
	3
	33635
	0
	703
	0.4


[bookmark: _Toc140065695]Supplemental table 18 – Frequency table of change in treatment recommendation comparing trimester specific approach and approach using trimester specific reference intervals for TSH and non-pregnancy reference intervals for FT4 in second trimester
	Trimester specific approach (A)
	Non pregnancy approach FT4 + trimester specific TSH (B)
	Frequency
	Total N per group A
	Percentage of group A
	Total N per group B
	Percentage of group B

	Treatment indication
	Treatment consideration
	5
	235
	2.1
	496
	1

	Treatment indication
	Treatment indication
	230
	235
	97.9
	265
	86.8

	Treatment consideration
	Treatment consideration
	491
	526
	93.3
	496
	99

	Treatment consideration
	Treatment indication
	35
	526
	6.7
	265
	13.2

	Not recommended
	Not recommended
	1559
	15592
	100
	15592
	100





[bookmark: _Toc140065696]Supplemental table 19 – Frequency table of change in treatment recommendation comparing trimester specific approach and approach using trimester specific reference intervals for FT4 and non-pregnancy reference intervals for TSH in first trimester
	Trimester specific approach (A)
	Non pregnancy approach TSH + trimester specific FT4 (B)
	Frequency
	Total N per group A
	Percentage of group A
	Total N per group B
	Percentage of group B

	Treatment indication
	Not recommended
	34
	715
	4.8
	34014
	0.1

	Treatment indication
	Treatment consideration
	268
	715
	37.5
	1087
	24.7

	Treatment indication
	Treatment indication
	413
	715
	57.8
	443
	93.2

	Treatment consideration
	Not recommended
	426
	1194
	35.7
	34014
	1.3

	Treatment consideration
	Treatment consideration
	745
	1194
	62.4
	1087
	68.5

	Treatment consideration
	Treatment indication
	23
	1194
	1.9
	443
	5.2

	Not recommended
	Not recommended
	3355
	33635
	99.8
	34014
	98.6

	Not recommended
	Treatment consideration
	74
	33635
	0.2
	1087
	6.8

	Not recommended
	Treatment indication
	7
	33635
	0
	443
	1.6


[bookmark: _Toc140065697]Supplemental table 20 – Frequency table of change in treatment recommendation comparing trimester specific approach and approach using trimester specific reference intervals for FT4 and non-pregnancy reference intervals for TSH in second trimester
	Trimester specific approach (A)
	Non pregnancy approach TSH + trimester specific FT4 (B)
	Frequency
	Total N per group A
	Percentage of group A
	Total N per group B
	Percentage of group B

	Treatment indication
	Not recommended
	9
	235
	3.8
	15759
	0.1

	Treatment indication
	Treatment consideration
	88
	235
	37.4
	447
	19.7

	Treatment indication
	Treatment indication
	138
	235
	58.7
	147
	93.9

	Treatment consideration
	Not recommended
	192
	526
	36.5
	15759
	1.2

	Treatment consideration
	Treatment consideration
	326
	526
	62
	447
	72.9

	Treatment consideration
	Treatment indication
	8
	526
	1.5
	147
	5.4

	Not recommended
	Not recommended
	1556
	15592
	99.8
	15759
	98.7

	Not recommended
	Treatment consideration
	33
	15592
	0.2
	447
	7.4

	Not recommended
	Treatment indication
	1
	15592
	0
	147
	0.7




[bookmark: _Toc140065698]Supplemental table 21 – Frequency table of change in diagnosis comparing non-pregnancy approach and trimester specific approach in first trimester
	Non-pregnancy approach (A)
	Trimester specific approach (B)
	Frequency
	Total axis 1
	Proportion of total axis 1
	Total axis 2
	Proportion of total axis 2

	Euthyroid
	Euthyroid
	28587
	29786
	96
	32741
	87.3

	Euthyroid
	Hypothyroxinemia
	479
	29786
	1.6
	774
	61.9

	Euthyroid
	Overt hypothyroidism
	35
	29786
	0.1
	193
	18.1

	Euthyroid
	Subclinical hypothyroidism
	685
	29786
	2.3
	1265
	54.2

	Overt hypothyroidism
	Hypothyroxinemia
	2
	106
	1.9
	774
	0.3

	Overt hypothyroidism
	Overt hypothyroidism
	83
	106
	78.3
	193
	43

	Overt hypothyroidism
	Subclinical hypothyroidism
	21
	106
	19.8
	1265
	1.7

	Subclinical hypothyroidism
	Euthyroid
	96
	711
	13.5
	32741
	0.3

	Subclinical hypothyroidism
	Hypothyroxinemia
	6
	711
	0.8
	774
	0.8

	Subclinical hypothyroidism
	Overt hypothyroidism
	59
	711
	8.3
	193
	30.6

	Subclinical hypothyroidism
	Subclinical hypothyroidism
	550
	711
	77.4
	1265
	43.5

	Hypothyroxinemia
	Euthyroid
	563
	855
	65.8
	32741
	1.7

	Hypothyroxinemia
	Hypothyroxinemia
	267
	855
	31.2
	774
	34.5

	Hypothyroxinemia
	Overt hypothyroidism
	16
	855
	1.9
	193
	8.3

	Hypothyroxinemia
	Subclinical hypothyroidism
	9
	855
	1.1
	1265
	0.7

	Subclinical hyperthyroidism
	Euthyroid
	2953
	3487
	84.7
	32741
	9

	Subclinical hyperthyroidism
	Hypothyroxinemia
	20
	3487
	0.6
	774
	2.6

	Subclinical hyperthyroidism
	Overt hyperthyroidism
	159
	3487
	4.6
	365
	43.6

	Subclinical hyperthyroidism
	Subclinical hyperthyroidism
	355
	3487
	10.2
	440
	80.7

	Overt hyperthyroidism
	Euthyroid
	542
	833
	65.1
	32741
	1.7

	Overt hyperthyroidism
	Overt hyperthyroidism
	206
	833
	24.7
	365
	56.4

	Overt hyperthyroidism
	Subclinical hyperthyroidism
	85
	833
	10.2
	440
	19.3




[bookmark: _Toc140065699]Supplemental table 22 – Frequency table of change in diagnosis comparing non-pregnancy approach and trimester specific approach in second trimester
	Non-pregnancy approach (A)
	Trimester specific approach (B)
	Frequency
	Total axis 1
	Proportion of total axis 1
	Total axis 2
	Proportion of total axis 2

	Euthyroid
	Euthyroid
	13209
	13587
	97.2
	15372
	85.9

	Euthyroid
	Hypothyroxinemia
	102
	13587
	0.8
	362
	28.2

	Euthyroid
	Overt hypothyroidism
	6
	13587
	0
	55
	10.9

	Euthyroid
	Subclinical hyperthyroidism
	9
	13587
	0.1
	280
	3.2

	Euthyroid
	Subclinical hypothyroidism
	261
	13587
	1.9
	532
	49.1

	Overt hypothyroidism
	Euthyroid
	4
	93
	4.3
	15372
	0

	Overt hypothyroidism
	Hypothyroxinemia
	1
	93
	1.1
	362
	0.3

	Overt hypothyroidism
	Overt hypothyroidism
	30
	93
	32.3
	55
	54.5

	Overt hypothyroidism
	Subclinical hypothyroidism
	58
	93
	62.4
	532
	10.9

	Subclinical hypothyroidism
	Euthyroid
	34
	244
	13.9
	15372
	0.2

	Subclinical hypothyroidism
	Overt hypothyroidism
	11
	244
	4.5
	55
	20

	Subclinical hypothyroidism
	Subclinical hypothyroidism
	199
	244
	81.6
	532
	37.4

	Hypothyroxinemia
	Euthyroid
	1288
	1565
	82.3
	15372
	8.4

	Hypothyroxinemia
	Hypothyroxinemia
	251
	1565
	16
	362
	69.3

	Hypothyroxinemia
	Overt hypothyroidism
	8
	1565
	0.5
	55
	14.5

	Hypothyroxinemia
	Subclinical hyperthyroidism
	4
	1565
	0.3
	280
	1.4

	Hypothyroxinemia
	Subclinical hypothyroidism
	14
	1565
	0.9
	532
	2.6

	Subclinical hyperthyroidism
	Euthyroid
	782
	1111
	70.4
	15372
	5.1

	Subclinical hyperthyroidism
	Hypothyroxinemia
	8
	1111
	0.7
	362
	2.2

	Subclinical hyperthyroidism
	Overt hyperthyroidism
	79
	1111
	7.1
	117
	67.5

	Subclinical hyperthyroidism
	Subclinical hyperthyroidism
	242
	1111
	21.8
	280
	86.4

	Overt hyperthyroidism
	Euthyroid
	55
	118
	46.6
	15372
	0.4

	Overt hyperthyroidism
	Overt hyperthyroidism
	38
	118
	32.2
	117
	32.5

	Overt hyperthyroidism
	Subclinical hyperthyroidism
	25
	118
	21.2
	280
	8.9


[bookmark: _Toc140065700]Supplemental table 23 – Frequency table of change in diagnosis comparing trimester specific approach and fixed limit approach in first trimester
	Trimester specific approach (A)
	Fixed limit approach (B)
	Frequency
	Total axis 1
	Proportion of total axis 1
	Total axis 2
	Proportion of total axis 2

	Euthyroid
	Euthyroid
	28551
	32741
	87.2
	29605
	96.4

	Euthyroid
	Hypothyroxinemia
	558
	32741
	1.7
	837
	66.7

	Euthyroid
	Overt hyperthyroidism
	542
	32741
	1.7
	833
	65.1

	Euthyroid
	Overt hypothyroidism
	5
	32741
	0
	124
	4

	Euthyroid
	Subclinical hyperthyroidism
	2953
	32741
	9
	3487
	84.7

	Euthyroid
	Subclinical hypothyroidism
	132
	32741
	0.4
	892
	14.8

	Overt hypothyroidism
	Euthyroid
	23
	193
	11.9
	29605
	0.1

	Overt hypothyroidism
	Hypothyroxinemia
	10
	193
	5.2
	837
	1.2

	Overt hypothyroidism
	Overt hypothyroidism
	89
	193
	46.1
	124
	71.8

	Overt hypothyroidism
	Subclinical hypothyroidism
	71
	193
	36.8
	892
	8

	Subclinical hypothyroidism
	Euthyroid
	552
	1265
	43.6
	29605
	1.9

	Subclinical hypothyroidism
	Hypothyroxinemia
	3
	1265
	0.2
	837
	0.4

	Subclinical hypothyroidism
	Overt hypothyroidism
	27
	1265
	2.1
	124
	21.8

	Subclinical hypothyroidism
	Subclinical hypothyroidism
	683
	1265
	54
	892
	76.6

	Hypothyroxinemia
	Euthyroid
	479
	774
	61.9
	29605
	1.6

	Hypothyroxinemia
	Hypothyroxinemia
	266
	774
	34.4
	837
	31.8

	Hypothyroxinemia
	Overt hypothyroidism
	3
	774
	0.4
	124
	2.4

	Hypothyroxinemia
	Subclinical hyperthyroidism
	20
	774
	2.6
	3487
	0.6

	Hypothyroxinemia
	Subclinical hypothyroidism
	6
	774
	0.8
	892
	0.7

	Subclinical hyperthyroidism
	Overt hyperthyroidism
	85
	440
	19.3
	833
	10.2

	Subclinical hyperthyroidism
	Subclinical hyperthyroidism
	355
	440
	80.7
	3487
	10.2

	Overt hyperthyroidism
	Overt hyperthyroidism
	206
	365
	56.4
	833
	24.7

	Overt hyperthyroidism
	Subclinical hyperthyroidism
	159
	365
	43.6
	3487
	4.6




[bookmark: _Toc140065701]Supplemental table 24 – Frequency table of change in diagnosis comparing trimester specific approach and fixed limit approach in second trimester
	Trimester specific approach (A)
	Fixed limit approach (B)
	Frequency
	Total axis 1
	Proportion of total axis 1
	Total axis 2
	Proportion of total axis 2

	Euthyroid
	Euthyroid
	13188
	15372
	85.8
	13481
	97.8

	Euthyroid
	Hypothyroxinemia
	1278
	15372
	8.3
	1541
	82.9

	Euthyroid
	Overt hyperthyroidism
	55
	15372
	0.4
	118
	46.6

	Euthyroid
	Overt hypothyroidism
	14
	15372
	0.1
	117
	12

	Euthyroid
	Subclinical hyperthyroidism
	782
	15372
	5.1
	1111
	70.4

	Euthyroid
	Subclinical hypothyroidism
	55
	15372
	0.4
	350
	15.7

	Overt hypothyroidism
	Euthyroid
	4
	55
	7.3
	13481
	0

	Overt hypothyroidism
	Hypothyroxinemia
	2
	55
	3.6
	1541
	0.1

	Overt hypothyroidism
	Overt hypothyroidism
	36
	55
	65.5
	117
	30.8

	Overt hypothyroidism
	Subclinical hypothyroidism
	13
	55
	23.6
	350
	3.7

	Subclinical hypothyroidism
	Euthyroid
	178
	532
	33.5
	13481
	1.3

	Subclinical hypothyroidism
	Hypothyroxinemia
	7
	532
	1.3
	1541
	0.5

	Subclinical hypothyroidism
	Overt hypothyroidism
	65
	532
	12.2
	117
	55.6

	Subclinical hypothyroidism
	Subclinical hypothyroidism
	282
	532
	53
	350
	80.6

	Hypothyroxinemia
	Euthyroid
	102
	362
	28.2
	13481
	0.8

	Hypothyroxinemia
	Hypothyroxinemia
	250
	362
	69.1
	1541
	16.2

	Hypothyroxinemia
	Overt hypothyroidism
	2
	362
	0.6
	117
	1.7

	Hypothyroxinemia
	Subclinical hyperthyroidism
	8
	362
	2.2
	1111
	0.7

	Subclinical hyperthyroidism
	Euthyroid
	9
	280
	3.2
	13481
	0.1

	Subclinical hyperthyroidism
	Hypothyroxinemia
	4
	280
	1.4
	1541
	0.3

	Subclinical hyperthyroidism
	Overt hyperthyroidism
	25
	280
	8.9
	118
	21.2

	Subclinical hyperthyroidism
	Subclinical hyperthyroidism
	242
	280
	86.4
	1111
	21.8

	Overt hyperthyroidism
	Overt hyperthyroidism
	38
	117
	32.5
	118
	32.2

	Overt hyperthyroidism
	Subclinical hyperthyroidism
	79
	117
	67.5
	1111
	7.1



[bookmark: _Toc140065702]Supplemental table 25 – Frequency table of change in diagnosis comparing trimester specific approach and subtraction approach in first trimester
	Trimester specific approach (A)
	Subtraction approach (B)
	Frequency
	Total axis 1
	Proportion of total axis 1
	Total axis 2
	Proportion of total axis 2

	Euthyroid
	Euthyroid
	28386
	32741
	86.7
	29423
	96.5

	Euthyroid
	Hypothyroxinemia
	560
	32741
	1.7
	836
	67

	Euthyroid
	Overt hyperthyroidism
	542
	32741
	1.7
	833
	65.1

	Euthyroid
	Overt hypothyroidism
	3
	32741
	0
	125
	2.4

	Euthyroid
	Subclinical hyperthyroidism
	2953
	32741
	9
	3487
	84.7

	Euthyroid
	Subclinical hypothyroidism
	297
	32741
	0.9
	1074
	27.7

	Overt hypothyroidism
	Euthyroid
	26
	193
	13.5
	29423
	0.1

	Overt hypothyroidism
	Hypothyroxinemia
	10
	193
	5.2
	836
	1.2

	Overt hypothyroidism
	Overt hypothyroidism
	89
	193
	46.1
	125
	71.2

	Overt hypothyroidism
	Subclinical hypothyroidism
	68
	193
	35.2
	1074
	6.3

	Subclinical hypothyroidism
	Euthyroid
	537
	1265
	42.5
	29423
	1.8

	Subclinical hypothyroidism
	Hypothyroxinemia
	3
	1265
	0.2
	836
	0.4

	Subclinical hypothyroidism
	Overt hypothyroidism
	27
	1265
	2.1
	125
	21.6

	Subclinical hypothyroidism
	Subclinical hypothyroidism
	698
	1265
	55.2
	1074
	65

	Hypothyroxinemia
	Euthyroid
	474
	774
	61.2
	29423
	1.6

	Hypothyroxinemia
	Hypothyroxinemia
	263
	774
	34
	836
	31.5

	Hypothyroxinemia
	Overt hypothyroidism
	6
	774
	0.8
	125
	4.8

	Hypothyroxinemia
	Subclinical hyperthyroidism
	20
	774
	2.6
	3487
	0.6

	Hypothyroxinemia
	Subclinical hypothyroidism
	11
	774
	1.4
	1074
	1

	Subclinical hyperthyroidism
	Overt hyperthyroidism
	85
	440
	19.3
	833
	10.2

	Subclinical hyperthyroidism
	Subclinical hyperthyroidism
	355
	440
	80.7
	3487
	10.2

	Overt hyperthyroidism
	Overt hyperthyroidism
	206
	365
	56.4
	833
	24.7

	Overt hyperthyroidism
	Subclinical hyperthyroidism
	159
	365
	43.6
	3487
	4.6





[bookmark: _Toc140065703]Supplemental table 26 – Frequency table of change in diagnosis comparing trimester specific approach and subtraction approach in second trimester
	Trimester specific approach (A)
	Subtraction approach (B)
	Frequency
	Total axis 1
	Proportion of total axis 1
	Total axis 2
	Proportion of total axis 2

	Euthyroid
	Euthyroid
	13131
	15372
	85.4
	13435
	97.7

	Euthyroid
	Hypothyroxinemia
	1274
	15372
	8.3
	1542
	82.6

	Euthyroid
	Overt hyperthyroidism
	55
	15372
	0.4
	118
	46.6

	Euthyroid
	Overt hypothyroidism
	18
	15372
	0.1
	116
	15.5

	Euthyroid
	Subclinical hyperthyroidism
	782
	15372
	5.1
	1111
	70.4

	Euthyroid
	Subclinical hypothyroidism
	112
	15372
	0.7
	396
	28.3

	Overt hypothyroidism
	Euthyroid
	5
	55
	9.1
	13435
	0

	Overt hypothyroidism
	Hypothyroxinemia
	6
	55
	10.9
	1542
	0.4

	Overt hypothyroidism
	Overt hypothyroidism
	32
	55
	58.2
	116
	27.6

	Overt hypothyroidism
	Subclinical hypothyroidism
	12
	55
	21.8
	396
	3

	Subclinical hypothyroidism
	Euthyroid
	188
	532
	35.3
	13435
	1.4

	Subclinical hypothyroidism
	Hypothyroxinemia
	10
	532
	1.9
	1542
	0.6

	Subclinical hypothyroidism
	Overt hypothyroidism
	62
	532
	11.7
	116
	53.4

	Subclinical hypothyroidism
	Subclinical hypothyroidism
	272
	532
	51.1
	396
	68.7

	Hypothyroxinemia
	Euthyroid
	102
	362
	28.2
	13435
	0.8

	Hypothyroxinemia
	Hypothyroxinemia
	248
	362
	68.5
	1542
	16.1

	Hypothyroxinemia
	Overt hypothyroidism
	4
	362
	1.1
	116
	3.4

	Hypothyroxinemia
	Subclinical hyperthyroidism
	8
	362
	2.2
	1111
	0.7

	Subclinical hyperthyroidism
	Euthyroid
	9
	280
	3.2
	13435
	0.1

	Subclinical hyperthyroidism
	Hypothyroxinemia
	4
	280
	1.4
	1542
	0.3

	Subclinical hyperthyroidism
	Overt hyperthyroidism
	25
	280
	8.9
	118
	21.2

	Subclinical hyperthyroidism
	Subclinical hyperthyroidism
	242
	280
	86.4
	1111
	21.8

	Overt hyperthyroidism
	Overt hyperthyroidism
	38
	117
	32.5
	118
	32.2

	Overt hyperthyroidism
	Subclinical hyperthyroidism
	79
	117
	67.5
	1111
	7.1



[bookmark: _Toc140065704]Supplemental table 27 – Frequency table of change in diagnosis comparing trimester specific approach and TSH trimester specific + FT4 non pregnancy approach in first trimester
	Trimester specific approach (A)
	TSH trimester specific + FT4 non pregnancy approach (B)
	Frequency
	Total axis 1
	Proportion of total axis 1
	Total axis 2
	Proportion of total axis 2

	Euthyroid
	Euthyroid
	32153
	32741
	98.2
	32651
	98.5

	Euthyroid
	Hypothyroxinemia
	578
	32741
	1.8
	878
	65.8

	Euthyroid
	Subclinical hyperthyroidism
	2
	32741
	0
	516
	0.4

	Euthyroid
	Subclinical hypothyroidism
	8
	32741
	0
	1313
	0.6

	Overt hypothyroidism
	Overt hypothyroidism
	99
	193
	51.3
	129
	76.7

	Overt hypothyroidism
	Subclinical hypothyroidism
	94
	193
	48.7
	1313
	7.2

	Subclinical hypothyroidism
	Euthyroid
	24
	1265
	1.9
	32651
	0.1

	Subclinical hypothyroidism
	Overt hypothyroidism
	30
	1265
	2.4
	129
	23.3

	Subclinical hypothyroidism
	Subclinical hypothyroidism
	1211
	1265
	95.7
	1313
	92.2

	Hypothyroxinemia
	Euthyroid
	474
	774
	61.2
	32651
	1.5

	Hypothyroxinemia
	Hypothyroxinemia
	300
	774
	38.8
	878
	34.2

	Subclinical hyperthyroidism
	Overt hyperthyroidism
	85
	440
	19.3
	291
	29.2

	Subclinical hyperthyroidism
	Subclinical hyperthyroidism
	355
	440
	80.7
	516
	68.8

	Overt hyperthyroidism
	Overt hyperthyroidism
	206
	365
	56.4
	291
	70.8

	Overt hyperthyroidism
	Subclinical hyperthyroidism
	159
	365
	43.6
	516
	30.8
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	Trimester specific approach (A)
	TSH trimester specific + FT4 non pregnancy approach (B)
	Frequency
	Total axis 1
	Proportion of total axis 1
	Total axis 2
	Proportion of total axis 2

	Euthyroid
	Euthyroid
	14038
	15372
	91.3
	14143
	99.3

	Euthyroid
	Hypothyroxinemia
	1326
	15372
	8.6
	1595
	83.1

	Euthyroid
	Subclinical hyperthyroidism
	4
	15372
	0
	329
	1.2

	Euthyroid
	Subclinical hypothyroidism
	4
	15372
	0
	478
	0.8

	Overt hypothyroidism
	Overt hypothyroidism
	38
	55
	69.1
	110
	34.5

	Overt hypothyroidism
	Subclinical hypothyroidism
	17
	55
	30.9
	478
	3.6

	Subclinical hypothyroidism
	Euthyroid
	3
	532
	0.6
	14143
	0

	Subclinical hypothyroidism
	Overt hypothyroidism
	72
	532
	13.5
	110
	65.5

	Subclinical hypothyroidism
	Subclinical hypothyroidism
	457
	532
	85.9
	478
	95.6

	Hypothyroxinemia
	Euthyroid
	93
	362
	25.7
	14143
	0.7

	Hypothyroxinemia
	Hypothyroxinemia
	269
	362
	74.3
	1595
	16.9

	Subclinical hyperthyroidism
	Euthyroid
	9
	280
	3.2
	14143
	0.1

	Subclinical hyperthyroidism
	Overt hyperthyroidism
	25
	280
	8.9
	63
	39.7

	Subclinical hyperthyroidism
	Subclinical hyperthyroidism
	246
	280
	87.9
	329
	74.8

	Overt hyperthyroidism
	Overt hyperthyroidism
	38
	117
	32.5
	63
	60.3

	Overt hyperthyroidism
	Subclinical hyperthyroidism
	79
	117
	67.5
	329
	24
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	Trimester specific approach (A)
	TSH non pregnancy + FT4 trimester specific approach (B)
	Frequency
	Total axis 1
	Proportion of total axis 1
	Total axis 2
	Proportion of total axis 2

	Euthyroid
	Euthyroid
	29139
	32741
	89
	29865
	97.6

	Euthyroid
	Overt hyperthyroidism
	200
	32741
	0.6
	565
	35.4

	Euthyroid
	Subclinical hyperthyroidism
	3308
	32741
	10.1
	3748
	88.3

	Euthyroid
	Subclinical hypothyroidism
	94
	32741
	0.3
	684
	13.7

	Overt hypothyroidism
	Hypothyroxinemia
	51
	193
	26.4
	766
	6.7

	Overt hypothyroidism
	Overt hypothyroidism
	142
	193
	73.6
	150
	94.7

	Subclinical hypothyroidism
	Euthyroid
	675
	1265
	53.4
	29865
	2.3

	Subclinical hypothyroidism
	Subclinical hypothyroidism
	590
	1265
	46.6
	684
	86.3

	Hypothyroxinemia
	Euthyroid
	51
	774
	6.6
	29865
	0.2

	Hypothyroxinemia
	Hypothyroxinemia
	715
	774
	92.4
	766
	93.3

	Hypothyroxinemia
	Overt hypothyroidism
	8
	774
	1
	150
	5.3

	Subclinical hyperthyroidism
	Subclinical hyperthyroidism
	440
	440
	100
	3748
	11.7

	Overt hyperthyroidism
	Overt hyperthyroidism
	365
	365
	100
	565
	64.6
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	Trimester specific approach (A)
	TSH non pregnancy + FT4 trimester specific approach (B)
	Frequency
	Total axis 1
	Proportion of total axis 1
	Total axis 2
	Proportion of total axis 2

	Euthyroid
	Euthyroid
	14459
	15372
	94.1
	14764
	97.9

	Euthyroid
	Overt hyperthyroidism
	46
	15372
	0.3
	163
	28.2

	Euthyroid
	Subclinical hyperthyroidism
	824
	15372
	5.4
	1096
	75.2

	Euthyroid
	Subclinical hypothyroidism
	43
	15372
	0.3
	303
	14.2

	Overt hypothyroidism
	Hypothyroxinemia
	14
	55
	25.5
	350
	4

	Overt hypothyroidism
	Overt hypothyroidism
	41
	55
	74.5
	42
	97.6

	Subclinical hypothyroidism
	Euthyroid
	272
	532
	51.1
	14764
	1.8

	Subclinical hypothyroidism
	Subclinical hypothyroidism
	260
	532
	48.9
	303
	85.8

	Hypothyroxinemia
	Euthyroid
	25
	362
	6.9
	14764
	0.2

	Hypothyroxinemia
	Hypothyroxinemia
	336
	362
	92.8
	350
	96

	Hypothyroxinemia
	Overt hypothyroidism
	1
	362
	0.3
	42
	2.4

	Subclinical hyperthyroidism
	Euthyroid
	8
	280
	2.9
	14764
	0.1

	Subclinical hyperthyroidism
	Subclinical hyperthyroidism
	272
	280
	97.1
	1096
	24.8

	Overt hyperthyroidism
	Overt hyperthyroidism
	117
	117
	100
	163
	71.8
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	Cohort
	Country
	City
	Iodine status*
	Assessed in cohort

	ABCD 
	Netherlands
	Amsterdam
	Sufficient
	No

	ALSPAC
	England
	Bristol
	Mild-to-moderate
iodine deficiency
	Yes

	Aminorroaya et al.
	Iran
	Isfahan
	Sufficient
	No

	Ashoor et al. 
	England
	London
	Mild-to-moderate
iodine deficiency
	No

	Bliddal et al.
	Denmark
	Copenhagen
	Mild-to-moderate
iodine deficiency
	No

	Chen et al. 
	China
	Wenzhou
	Sufficient
	No

	FASTER 
	United States
	[Multiple]
	Mild-to-moderate
iodine deficiency
	No

	Generation R 
	Netherlands
	Rotterdam
	Sufficient
	Yes

	GIRONA 1
	Spain
	Figueres
	Sufficient
	No

	GIRONA 2 
	Spain
	Figueres
	Sufficient
	No

	HAPPY
	Netherlands
	Nijmegen
	Sufficient
	No

	Ma'anshan Birth Cohort Study
	China
	Ma'anshan
	Sufficient
	No

	NFBC 
	Finland
	Oulu
	Sufficient
	No

	Popova et al. 
	Russia
	St. Petersburg
	Mild-to-moderate
iodine deficiency
	No

	Poppe et al. 
	Belgium
	Brussels
	Mild-to-moderate
iodine deficiency
	No

	Rhea 
	Greece
	Crete
	Sufficient
	No

	Western Australia
	Australia
	Perth
	Sufficient
	No

	Wijnen & Pop
	Netherlands
	Eindhoven
	Sufficient
	No


*Iodine status is defined according to urinary iodine excretion with subdivision described in the review below by Zimmermann; severe deficiency <49 µg/L, mild-to-moderate deficiency 50-149 µg/L, sufficient 150-249µg/L, more than sufficient 250-499 µg/L, excessive >500 µg/L.
Zimmermann MB. The adverse effects of mild-to-moderate iodine deficiency during pregnancy and childhood: a review. Thyroid. Sep 2007;17(9):829-35. doi:10.1089/thy.2007.0108
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	Cohort
	Manufacturer - Assay 
	Antibody ID1 TSH
	Antibody ID1 FT4

	ABCD 
	Beckman Access immunoanalyzer
	RRID: AB_2895187
	RRID: AB_2895185

	ALSPAC
	Abbott Diagnostics Architect i2000
	RRID: AB_2883972
	NA

	Aminorroaya et al.
	Siemens ADVIA centaur CP
	RRID: AB_2783806
	RRID: AB_2783805

	Ashoor et al. 
	Siemens ADVIA Centaur
	RRID: AB_2783806
	RRID: AB_2783805

	Bliddal et al.
	Roche E170
	RRID: AB_2756377
	RRID: AB_2894892

	Chen et al. 
	Beckman DX2800
	RRID: AB_2895187
	RRID: AB_2895185

	FASTER 
	Siemens Immulite 2000
	RRID: AB_2827386
	RRID: AB_2895179

	Generation R 
	Ortho Clinical Diagnostics Vitros ECI
	NA
	NA

	GIRONA 1
	Abbott Diagnostics Architect i2000
	RRID: AB_2883972
	NA

	GIRONA 2 
	Roche E602
	RRID: AB_2756377
	RRID: AB_2894892

	HAPPY
	Roche E601
	RRID: AB_2756377
	RRID: AB_2894892

	Ma'anshan Birth Cohort Study
	Roche E411
	RRID: AB_2756377
	RRID: AB_2894892

	NFBC 
	Abbott Diagnostics Architect i2000
	RRID: AB_2883972
	NA

	Popova et al. 
	Roche E411
	RRID: AB_2756377
	RRID: AB_2894892

	Poppe et al. 
	Siemens ADVIA Centaur XP
	RRID: AB_2783806
	RRID: AB_2783805

	Rhea 
	Siemens Immulite 2000
	RRID: AB_2827386
	RRID: AB_2895179

	Project Viva 
	Siemens ADVIA Centaur
	RRID: AB_2783806
	No FT4 measurements

	Western Australia
	Abbott Diagnostics Architect
	RRID: AB_2883972
	NA

	Wijnen & Pop
	Siemens Immulite 2000
	RRID: AB_2827386
	RRID: AB_2895179


1Antibody Research Resource Identifiers retreived from https://antibodyregistry.org/; 2NA = not available
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Review question
Primary:
1. Systematic review: to provide an overview of all available population based, assay-specific reference ranges for TSH and FT4 during pregnancy
2. Individual patient data meta-analysis using consortium data: To quantify the prevalence of thyroid function test abnormalities in pregnancy

Secondary
3. Systematic review: to analyze and compare differences in the in- and exclusion criteria of the reference populations published and in the subsequent reference intervals calculated.
4. Systematic review: To assess the impact of using additional exclusion criteria for the reference population by simulating these in the Consortium on Thyroid and Pregnancy.
5. To quantify the differences in the prevalence of thyroid function test abnormalities using trimester-specific reference ranges and study-period-specific reference ranges (defined as a reference range across the gestational age for that specific study) for TSH and FT4
6. To assess and quantify within assay-variability for TSH and FT4 reference ranges
7. To quantify thyroid function abnormalities when using fixed cut-off values.

Searches
Embase, MEDLINE (Ovid), Web of Science without language or publication date restrictions
Search date 2021-04

Condition or domain being studied
Thyroid dysfunction during pregnancy is associated with adverse pregnancy outcomes such as miscarriage, gestational hypertension, gestational diabetes, pre-eclampsia, preterm birth, small for gestational age neonates and lower offspring IQ. Diagnosing thyroid dysfunction during pregnancy is complicated due to changes in maternal thyroid physiology. To account for these differences, the American Thyroid Association (ATA) recommends calculating population-based, assay-specific, trimester-specific, reference ranges in TPOAb negative pregnant women without known thyroid disease. When calculating reference ranges in pregnancy is not feasible, the guideline advises using reference ranges calculated in a similar population and using the same assay. Following the ATA recommendation, the next step is using fixed cutoff values for TSH. To this date, no comprehensive overview of available reference ranges for TSH and FT4 (calculated in accordance with the ATA recommendation) and the prevalence of thyroid disorders exists. Such an overview could provide the needed data for implementing the correct reference range in hospitals around the world. Moreover, from a physiological point of view, trimester-specific reference range s are unlikely to adequately reflect the hormonal changes during pregnancy. It is unclear to what extent the use of trimester-specific ranges affect the identification of individuals classified with an abnormal thyroid function test.

Participants/population
- Non-selected, population-based prospective cohorts
- Serum TSH and/or FT4 reference intervals
- Exclusion criteria conform the latest ATA guideline of 2017: known thyroid disease, use of thyroid hormone altering medication, TPO antibody positivity, pregnancies conceived through IVF.
Exposures are taken into account in the comparison of reference intervals: gestational age at time of blood sampling, Tg antibodies, type of assay used to determine thyroid hormones

Main outcome(s)
1. Overview of available population based, assay-specific reference ranges of TSH and FT4 in pregnancy
2. Population based, assay- and trimester-specific reference ranges for TSH and fT4 and prevalence of thyroid function abnormalities in pregnancy
Measures of effect
Systematic review: TSH will be displayed as mU/L, FT4 as pmol/L
IPD meta-analysis: Net Reclassification Index will be used to compare different methodologies for calculating reference intervals and subsequent prevalences of thyroid dysfunction.

Additional outcome(s)
Secondary outcomes:
1. Quantification of differences in the selection of reference populations, and the subsequent effect on reference intervals
2. Intra-assay differences in TSH and FT4 reference ranges.

The difference in TSH and FT4 reference ranges and the prevalence of thyroid function test abnormalities according to
3. A study-period-specific approach
4. Fixed TSH cutoffs as specified by the ATA
5. TgAb status
as compared to the current guideline recommendations.

Data extraction (selection and coding)
All studies retrieved through the systematic search will be screened, title and abstract, for inclusion by two authors (JO and AD). The full text of all included studies will be retrieved and assessed for eligibility by two independent reviewers (JO and AD). Any disagreement will be resolved by a third reviewer (TK). All included studies will be summarized in an excel file with all relevant results.

Risk of bias (quality) assessment
All studies will be assessed for (selection) bias and will be accounted for in the results.

Strategy for data synthesis
Primary analysis:
1. Qualitative overview of systematic search (flowchart), overview of available population based, assay-specific reference ranges of TSH and FT4 in pregnancy (table)
2. Trimester- and assay-specific reference ranges of TSH and FT4 will be calculated using the 2.5th and 97.5th percentile per cohort, after exclusion of TPOAb positivity, and compared to cohort-specific reference ranges. Prevalence of thyroid function abnormalities will be calculated.

Secondary analyses:
1. Simulation of using additional exclusion criteria (based on the findings of the systematic review) for defining the reference population in the Consortium on Thyroid and Pregnancy, and the comparison of the calculated reference intervals
2. Similar methodology as for primary analysis (2), without the division into trimester groups. The Net Reclassification Index analysis will be used to compare differences in prevalence of thyroid function abnormalities.
3. The participating cohorts will be divided into groups based on assay. Trimester- and assay-specific reference ranges of TSH and FT4 will be calculated using the 2.5th and 97.5th percentile per cohort, after exclusion of TPOAb positivity. Prevalence of thyroid function abnormalities will be calculated and compared using the Net Reclassification Index analysis.
4. The calculated prevalences will be compared with calculated prevalences using fixed cut-off values 2.5, 3.0 and 4.0 mU/L for TSH.
5. Similar methodology as for primary analysis (2) on subset with data on TgAb status, with and without exclusion of TgAb positivity. Referance ranges and prevalence of thyroid test abnormalities will be calculated and compared using the Net 
Reclassification Index analysis.

Protocol violations
During the study, it became apparent that the literature is more heterogeneous than anticipated. We decided to split the study; one study on the selection of the reference population (Osinga 2022) and the current study with a focus on prevalences and validation of internationally advocated definitions of reference values. As such, the current study is restricted to review questions 2, 5 and 7 (see below). In addition to research question 7 on the assessments of the fixed limit approach, the subtraction method was added since this is also mentioned in the 2017 ATA guidelines. Moreover, we did not use the Net Reclassification Index in this study, since current literature suggests biased interpretations of the results (https://doi.org/10.1007%2Fs12561-014-9118-0). 
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	ABCD
	ALSPAC
	Aminorroaya et al.
	Ashoor et al.
	Bliddal et al.
	Chen et al.
	FaSTeR
	Generation R
	GIRONA 1
	GIRONA 2
	HAPPY
	MABC
	NFBC
	Popova et al.
	Poppe et al.
	Rhea
	Western Australia
	Wijnen en Pop

	Selection
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1) Representativeness of the exposed cohort
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	a) truly representative of the average pregnant woman in the community *
	*
	*
	*
	*
	
	*
	
	*
	*
	*
	*
	*
	*
	*
	
	*
	*
	*

	b) somewhat representative of the average pregnant woman in the community *
	
	
	
	
	*
	
	*
	
	
	
	
	
	
	
	
	
	
	

	c) selected group of users eg nurses, volunteers (or treated participants based on measurements)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	

	d) no description of the derivation of the cohort
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2) Selection of the non-exposed cohort
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	a) drawn from the same community as the exposed cohort *
	*
	*
	*
	
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*

	b) drawn from a different source
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	c) no description of the derivation of the non-exposed cohort
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3) Ascertainment of exposure
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	a) secure record (laboratory measurement) *
	*
	*
	*
	
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*

	b) structured interview *
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	c) written self-report
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	d) no description
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	4) Demonstration that outcome of interest was not present at start of study
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	a) yes* NB. No biochemical demonstration.  
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	b) no   (since the research question of interest is the definition of thyroid disease in pregnancy, this would be very difficult to achieve)
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	Comparability
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1) Comparability of cohorts on the basis of the design or analysis
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	a) study controls for exclusion criteria (twins, history of thyroid disease, ivf, meds) *
	*
	*
	*
	
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*

	b) study controls for sex, marital status and age by design (population based pregnancy cohorts)*
	*
	*
	*
	
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*

	Outcome
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1) Assessment of outcome 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	a) either independent blind assessment * or (combined with) b) record linkage *
	*
	*
	*
	
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*

	c) self-report
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	d) no description
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2) Was follow-up long enough for outcomes to occur
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	a) yes (select an adequate follow up period for outcome of interest) *
	*
	*
	*
	
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*

	b) no
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3) Adequacy of follow up of cohorts
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	a) complete follow up - all subjects accounted for *
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	b) subjects lost to follow up unlikely to introduce bias - small number lost - < 20% or no differential missing *
	*
	*
	*
	
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*

	c) follow up rate < 80% 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	d) no statement
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Score
	8
	8
	8
	8
	8
	8
	8
	8
	8
	8
	8
	8
	8
	8
	7
	8
	8
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	Section/topic
	#
	PRISMA-DTA Checklist Item
	Reported
on page #

	TITLE / ABSTRACT
	

	Title
	1
	Identify the report as a systematic review (+/- meta-analysis) of diagnostic test accuracy (DTA) studies.
	1

	Abstract
	2
	Abstract: See PRISMA-DTA for abstracts.
	

	INTRODUCTION
	

	Rationale
	3
	Describe the rationale for the review in the context of what is already known.
	3,4

	Clinical role of index test
	D1
	State the scientific and clinical background, including the intended use and clinical role of the index test, and if applicable, the rationale for minimally acceptable test accuracy (or minimum difference in accuracy for comparative design).
	3,4

	Objectives
	4
	Provide an explicit statement of question(s) being addressed in terms of participants, index test(s), and target condition(s).
	4

	METHODS
	

	Protocol and registration
	5
	Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide registration information including registration number.
	5

	Eligibility criteria
	6
	Specify study characteristics (participants, setting, index test(s), reference standard(s), target condition(s), and study design) and report characteristics (e.g., years considered, language, publication status) used as criteria for eligibility, giving rationale.
	5,6

	Information sources
	7
	Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify additional studies) in the search and date last searched.
	Reference on page 5

	Search
	8
	Present full search strategies for all electronic databases and other sources searched, including any limits used, such that they could be repeated.
	Reference on page 5

	Study selection
	9
	State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, included in the meta-analysis).
	5

	Data collection process
	10
	Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes for obtaining and confirming data from investigators.
	Reference on page 5

	Definitions for data extraction
	11
	Provide definitions used in data extraction and classifications of target condition(s), index test(s), reference standard(s) and other characteristics (e.g. study design, clinical setting).
	6

	Risk of bias and applicability
	12
	Describe methods used for assessing risk of bias in individual studies and concerns regarding the applicability to the review question.
	5

	Diagnostic accuracy measures
	13
	State the principal diagnostic accuracy measure(s) reported (e.g. sensitivity, specificity) and state the unit of assessment (e.g. per-patient, per-lesion).
	6,7

	Synthesis of results
	14
	Describe methods of handling data, combining results of studies and describing variability between studies. This could include, but is not limited to: a) handling of multiple definitions of target condition. b) handling of multiple thresholds of test positivity, c) handling multiple index test readers, d) handling of indeterminate test results, e) grouping and comparing tests,
f) handling of different reference standards
	
6,7
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	Section/topic
	#
	PRISMA-DTA Checklist Item
	Reported on page #

	Meta-analysis
	D2
	Report the statistical methods used for meta-analyses, if performed.
	6,7

	Additional analyses
	16
	Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating which were pre-specified.
	6

	RESULTS
	

	Study selection
	17
	Provide numbers of studies screened, assessed for eligibility, included in the review (and included in meta-analysis, if applicable) with reasons for exclusions at each stage, ideally with a flow diagram.
	8, Figure 1

	Study characteristics
	18
	For each included study provide citations and present key characteristics including: a) participant characteristics (presentation, prior testing), b) clinical setting, c) study design, d) target condition definition, e) index test, f) reference standard, g) sample size, h) funding sources
	Supp. Table 1, 31-32, Ref.
page 5

	Risk of bias and applicability
	19
	Present evaluation of risk of bias and concerns regarding applicability for each study.
	5

	Results of individual studies
	20
	For each analysis in each study (e.g. unique combination of index test, reference standard, and positivity threshold) report 2x2 data (TP, FP, FN, TN) with estimates of diagnostic accuracy and confidence intervals, ideally with a forest or receiver operator characteristic (ROC) plot.
	Supp. tables 2-8. individual
2x2 not feasible

	Synthesis of results
	21
	Describe test accuracy, including variability; if meta-analysis was done, include results and confidence intervals.
	Table 1, 2

	Additional analysis
	23
	Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression; analysis of index test: failure rates, proportion of inconclusive results, adverse events).
	Table 3

	DISCUSSION
	

	Summary of evidence
	24
	Summarize the main findings including the strength of evidence.
	11,14

	Limitations
	25
	Discuss limitations from included studies (e.g. risk of bias and concerns regarding applicability) and from the review process (e.g. incomplete retrieval of identified research).
	
14

	Conclusions
	26
	Provide a general interpretation of the results in the context of other evidence. Discuss implications for future research and clinical practice (e.g. the intended use and clinical role of the index test).
	
11-14

	FUNDING
	

	Funding
	27
	For the systematic review, describe the sources of funding and other support and the role of the funders.
	See disclosures
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