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Table S1. Available limits of detection (LOD), limits of quantification (LOQ), and frequency of quantification (FOQ) for serum PFAS in HBM4EU aligned

studies.

Study PFHxXA PFOA PFNA  PFBS PFHxS PFOS PFPA  PFHpA PFDA PFUNnDA PFDoDA PFHpS
LOD 0.10 0.00 0.01 0.01 0.01 0.01 0.00 0.00 0.01 0.00 0.01 0.00

FLEHS IV LOQ 0.02 0.02 0.02 0.04 0.02 0.04 0.01 0.10 0.03 0.01 0.04 0.01
FOQ % 3.00 100 82.00 0.33 97.67 100 0.00 1.30 47.67 9.00 1.67 3.00
LOD 0.10 0.00 0.01 0.01 0.01 0.01 0.00 0.00 0.01 0.00 0.01 0.00

PCB LOQ 0.02 0.02 0.02 0.04 0.02 0.04 0.01 0.10 0.03 0.01 0.04 0.01
FOQ % 99.7 99.7 93.8 0.75 99.7 100 52.7 90.4 67.8 425 0.003 82.5
LOD - - - - - - - - - - - -

BEA LOQ 0.25 0.16 0.16 0.10 0.34 0.33 0.16 0.20 0.20 0.20 0.12 0.25
FOQ % 0.00 100 89.3 0.00 2.01 100 0.00 0.00 15.7 8.36 1.67 5.35

Table S2. Available limits of detection (LOD), limits of quantification (LOQ), and frequency of quantification (FOQ) for urinary phthalatessDINCH® in HBM4EU aligned studies.

. OH- 0X0- CX- OH- CX- OH- CX-
MBzP MiBP MnBP MEHP MEHP MEHP MEPP MEP MHNP MCOP MiDP MiDP MCHP MOP MnPEP MINCH MINCH
FLESH LOD
v LOQ 0.20 0.50 0.50 0.50 0.20 0.20 0.50 0.50 0.20 0.20 0.20 0.20 * * * 0.20 0.20
FOQ% 98.33 100 100 81.33 99.67 99.33 100 100 100 99.67 91.67 100 95.67 98.33
LOD 0.10 0.07 0.18 0.18 0.07 0.07 0.07 0.02 0.30 0.20 0.20 0.20 0.20 0.05 0.03
PCB LOQ 0.30 0.20 0.40 0.50 0.20 0.20 0.20 0.60 0.70 0.40 0.60 0.60 0.50 0.14 0.10
FOQ% 97.64 9895 99.30 97.91 99.65 100 99.30 100 100 98.95 13.59 1.05 1.05 100 99.30
LOD
BEA LOQ 0.20 1.00 1.00 0.30 0.20 0.20 0.20 0.50 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.05 0.05

FOQ % 93.33 99.67 99.67 97.33 100 100 100 100 100 100 96.33 96.67 0 0 0.67 100 99




Table S3. Spearman correlation analysis between serum PFAS and urinary phthalate and DINCH® metabolites

PFOA PFNA PFOS MBzP MiBP MnBP  MEHP MOE'L'P I\/CIJé(I:P Mcéép MEP  MHNP  MCOP M(I)I\T'éH MICKI‘;:H
PFOA 0.54* 058* -0.02 -0.06 -0.12*  -0.25%  -0.24*  -0.25* 0.05 -0.26* -0.16* -0.39* -0.17*  -0.03
PFNA 0.54* 0.66* 006 -0.05 -0.24*  -0.18%  -0.28*  -0.10*  0.12* 0.03  -0.25%  -0.15*  0.02 0.14*
PFOS 0.58*  0.66* 001 -0.07* -0.13*  -0.17*  -0.20*  -0.19* 001 -0.15%* -0.12*  -0.26* -0.09* 0.03
MBzP 002 006 -0.01 0.34*  0.14* 0.17* 0.08*  0.32* 0.38*  0.09* 0.07 0.12*  0.09* 0.06
MiBP 006 -0.05 -0.07% 0.34* 0.50* 0.37* 0.37*  0.39* 0.25* 021*  023*  0.22*  0.08* -0.02
MnBP -0.12* -0.24* -0.13* 0.14* 0.50* 0.43* 0.61* 0.35* -0.02 0.10* 0.49* 0.28* 0.00 -0.19*
MEHP -0.25* -0.18* -0.02* 0.17* 0.37* 043* 0.69* 0.72* 0.36* 0.28* 0.49* 0.52* 0.16* 0.00
OH-MEHP  -0.24* -0.28* -0.20* 0.08* 0.37* 0.61* 0.69* 0.77* 0.27* 021*  059*  0.48* 0.13*  -0.10*
oxo-MEHP  -0.26* -0.10* -0.19%* 0.32* 0.39* 0.35* 0.72* 0.77* 0.63* 0.34*  0.39*  049*  0.22* 0.04
cx-MEPP 005 012 0.01 0.38* 0.25* -0.02 0.36* 0.27* 0.63* 0.14* 0.09* 0.16* 0.13* 0.21*
MEP -0.26* 0.03 -0.15* 0.09% 021* 0.10* 0.28* 0.21*  0.34* 0.14* 0.13*  0.41*  0.20* 0.11*
MHNP -0.16* -0.25* -0.12* 007 0.23* 0.49* 0.48* 0.59*  0.39* 0.09*  0.13* 0.66*  0.14* -0.04
MCOP -0.39* -0.15* -0.26* 0.12* 0.22* 0.28* 0.52* 0.48*  0.49* 0.16*  0.42*  0.66* 0.29* 0.10*
OH-MINCH -0.17* 0.02 -0.09% 0.09* 0.08*  0.00 0.16* 0.13*  0.22* 0.13* 020  0.14*  0.29* 0.81*
cx-MINCH  -0.03 0.14* 003 006 -0.02 -0.19* 0.00 010 0.04 0.21* 0.11*  -004 010 0.82*

*<0.05



Table S4. Associations of PFAS and phthalate/DINCH® metabolites categorized into quartiles with thyroid hormones in adolescent from HBM4EU aligned
studies (n=773).

Quartiles TSH FT4 FT3 FT4/TSH
Exposure )
biomarkers  (€f: 1st o 95% Cl o 95% Cl o 95% Cl o 95% Cl
quartile) 0 LL UL ° LL UL ° LL uL ° LL uL
Q2 -5.44 -14.77 4.92 -3.45% -6.68 -0.10 0.31 -2.85 3.57 2.11 -8.75 14.25
PFOA Q3 -4.46 -13.99 6.13 -7.16* -10.30 -3.91 1.71 -1.52 5.05 -2.83 -13.27 8.87
Q4 8.87 -2.18 2116  -10.25*  -13.34 -7.04 2.38 -0.94 5.80 -17.55*  -26.56 -7.44
Q2 -7.13 -16.58 3.39 -1.93 -5.41 1.68 0.66 -2.60 4.03 5.60 -6.05 18.71
PFNA Q3 -5.29 -15.28 5.86 0.36 -3.33 4.20 0.32 -3.05 3.80 5.97 -6.14 19.64
Q4 -1.05 -11.80 11.02 -0.94 -4.70 2.97 0.38 -3.10 3.98 0.11 -11.68 13.48
Q2 -5.63 -15.01 4.78 0.56 -2.91 4.15 -0.72 -3.85 2.52 6.56 -4.89 19.39
PFOS Q3 2.80 -7.67 14.46 -2.58 -6.03 0.99 0.78 -2.48 4.15 -5.24 -15.68 6.49
Q4 3.36 -7.21 15.13 -4.30% -7.70 -0.78 2.25 -1.08 5.68 -7.41 -17.65 4.10
Q2 -10.77*  -19.73 -0.82 8.33* 4.67 1212 -3.35* -6.42 -0.18 21.41* 8.31 36.10
MEP Q3 -8.93+  -18.09 1.25 10.66* 6.90 1454  -4.36* -7.41 -1.21 21.51* 8.37 36.25
Q4 -8.814+  -18.02 1.44 12.05* 8.23 16.00  -4.19* -7.26 -1.02 22.88* 9.53 37.85
Q2 -2.70 -12.46 8.14 3.55¢ -0.05 7.27 -3.24* -6.32 -0.07 6.42 -5.13 19.39
MBzP Q3 -4.68 -14.31 6.03 3.53% -0.10 7.28 -3.78* -6.86 -0.60 8.62 -3.27 21.96
Q4 -7.97 -17.36 2.49 2.33 -1.29 6.08 -3.78* -6.89 -0.56 11.19+% -1.09 25.00
Q2 -6.16 -15.44 4.13 3.82% 0.27 7.50 -1.02 -4.14 2.19 10.64+ -1.21 23.91
MiBP Q3 -5.40 -14.77 5.00 3.14% -0.39 6.81 -0.63 -3.76 2.61 9.03 -2.67 22.14
Q4 -10.94*  -19.89 -0.99 0.67 -2.83 4.30 -1.59 -4.74 1.67 13.03* 0.73 26.84
MnBP Q2 -7.59 -16.77 2.59 1.90 -1.60 5.53 -1.56 -4.66 1.65 10.27 -1.58 23.56

Q3 -5.47 -15.22 541 -0.91 -4.46 2.76 -0.87 -4.13 2.49 4.82 -6.90 18.00



Q4 -5.71 -18.16 8.64 -3.02 -7.51 1.68 -2.66 -6.79 1.66 2.85 -11.84 19.98

Q2 -5.40 -14.88 5.12 1.88 -1.66 5.55 0.90 -2.31 4.22 7.70 -3.95 20.78
MEHP Q3 -11.76*  -20.65 -1.86 4.98* 1.30 8.78 -0.75 -3.93 2.54 18.96* 6.00 33.51
Q4 -14.16*  -23.29 -3.95 3.50% -0.33 7.47 -2.86¢ -6.16 0.55 20.58* 6.72 36.23
Q2 -14.58*  -23.01 -5.22 4.22* 0.64 7.92 -1.38 -4.48 1.83 22.00* 8.98 36.58
OH-MEHP Q3 -9.69 -19.00 0.68 5.41* 1.63 9.34 -3.52* -6.70 -0.24 16.73* 3.72 31.36
Q4 -19.33*  -29.28 -7.98 3.50 -0.98 8.18 -4.34* -8.14 -0.38 28.30* 11.20 48.02
Q2 -1.55 -11.26 9.22 0.33 -3.09 3.87 2.23 -0.98 5.55 191 -8.92 14.03
oxo-MEHP Q3 8.54 -2.24 20.52 -1.90 -5.27 1.59 3.69* 0.41 7.08 -9.62+ -19.30 121
Q4 17.29* 5.53 30.37 -6.34* -9.59 -2.97 4.07* 0.75 7.51 -20.15* -28.77 -10.47
Q2 2.44 -8.15 14.24 2.26 -1.41 6.06 -3.50* -6.66 -0.23 -0.18 -11.36 12.42
cx-MEPP Q3 -3.68 -14.00 7.87 0.05 -3.67 3.92 -1.31 -4.67 2.17 3.87 -8.19 17.52
Q4 -0.95 -11.64 11.02 -0.65 -4.38 3.21 -1.89 -5.26 1.59 0.30 -11.42 13.58
Q2 -3.76 -13.32 6.86 1.54 -1.95 5.15 0.18 -2.98 3.45 551 -5.86 18.24
MHNP Q3 -2.27 -12.49 9.16 3.31% -0.43 7.20 1.04 -2.33 4.52 5.71 -6.27 19.23
Q4 0.09 -11.85 13.66 -1.13 -5.24 3.15 -0.23 -4.04 3.74 -1.23 -13.99 13.43
Q2 -13.82*  -22.64 -4.00 9.07* 531 12.96 -0.74 -3.96 2.60 26.56* 12.65 42.18
MCOP Q3 -13.07*  -22.16 -2.90 10.53* 6.62 14.57 -4.24* -7.43 -0.94 27.14* 12.85 43.24
Q4 -10.69*  -20.21 -0.03 14.24* 10.13 18.50 -3.30¢% -6.58 0.10 27.91* 13.26 44.44
Q2 -5.99 -15.32 4.37 3.92* 0.37 7.61 -2.02 -5.11 1.17 10.54+ -1.31 23.83
OH-MINCH Q3 -9.69¢ -18.70 0.31 6.10* 2.45 0.88 0.20 -2.98 3.48 17.48* 4.82 31.68
Q4 -5.97 -15.31 441 5.12* 1.52 8.85 -0.73 -3.87 2.50 11.79+ -0.22 25.23
Q2 -5.28 -15.03 5.58 1.77 -1.86 5.54 -1.08 -4.31 2.26 7.45 -4.52 20.91
cX-MINCH Q3 -5.73 -15.57 5.26 2.73 -1.00 6.59 -0.22 -3.53 3.20 8.97 -3.35 22.85
Q4 -0.02 -10.37 11.53 2.26 -1.42 6.07 2.27 -1.09 5.74 2.27 -9.19 15.18

Model adjusted by study or origin, age, sex, BMI z-score (continuous), household education, and urinary creatinine concentration (only for phthalates). Estimates (%) are
expressed as the percentage of difference in thyroid hormone level for each one-quartile increase in the exposure biomarker. Cl: Confidence interval; LL: Lower level;
UL: Upper level. *p<0.05; 1p<0.10



Table S5. Associations of serum PFAS and urinary phthalate/DINCH® metabolite concentrations with thyroid hormones excluding zBMI from the model (n=733).

TSH FT4 FT3 FT4/TSH
Ei’:)‘r’:]’:r’;i " o 95% Cl o 95% ClI o 95% ClI o 95% ClI

LL uL LL uL LL uL LL UL
PFAS
PFOA 3.02 -4.47 11.09 -9.01* -11.21 -6.76 1.13 -1.18 3.51 -11.68* -18.60 -4.16
PENA 0.92 -4.23 6.34 -0.59 -2.32 1.18 0.90 -0.71 2.54 -1.49 -6.94 4.28
PFOS 2.71 -2.61 8.31 -2.55* -4.27 -0.80 1.43+% -0.21 3.10 -5.12% -10.44 0.52
SPFAS 3.44 -3.16 10.48 -4.53* -6.60 -2.41 1.68 -0.35 3.76 -7.70* -14.06 -0.86
Phthalate/DINCH® metabolites
MEP -1.78 -4.61 1.14 2.67* 1.68 3.66 -0.66 -1.55 0.24 4.53* 1.27 7.90
MBzP -3.13* -6.44 0.28 0.63 -0.54 1.80 -0.81 -1.86 0.25 3.88* 0.04 7.87
MiBP -2.55 -6.48 1.53 0.46 -0.92 1.85 -0.66 -1.90 0.61 3.09 -1.41 7.80
MnBP -3.70 -8.00 0.79 -0.35 -1.87 1.19 -1.36* -2.74 0.03 3.48 -1.53 8.75
MEHP -5.49% -9.32 -1.50 1.66* 0.26 3.08 -1.61* -2.86 -0.35 7.57* 2.85 12.50
OH-MEHP -6.31* -10.48 -1.95 1.33* -0.21 2.90 -2.17* -3.53 -0.79 8.16* 2.94 13.65
oxo-MEHP -7.87* -12.14 -3.40 2.88* 1.26 453 -1.90* -3.32 -0.45 11.67* 6.08 17.56
> DEHP -7.88* -12.29 -3.24 2.05* 0.38 3.75 -2.22* -3.69 -0.73 10.77* 5.03 16.83
cx-MEPP -2.84 -8.06 2.67 0.05 -1.78 1.92 -0.95 -2.62 0.74 2.98 -3.02 9.35
MHNP 2.34 -2.09 6.97 0.48 -1.00 1.98 0.06 -1.29 1.43 -1.82 -6.43 3.02
MCopP -3.17% -6.69 0.47 4.34* 3.09 5.60 -1.20* -2.31 -0.07 7.76* 3.55 12.14
2DiNP -0.30 -4.62 4.22 3.04* 1.54 457 -0.59 -1.93 0.77 3.35 -1.50 8.45
OH-MINCH -1.64 -5.45 2.32 1.89* 0.56 3.24 -0.20 -1.40 1.02 3.59 -0.76 8.13

cx-MINCH 1.66 -2.30 5.79 0.90 -0.43 2.26 0.14 -1.08 1.37 -0.75 -4.95 3.64



YDINCH

-0.89 -5.03

3.43

1.60*

0.16

3.06

0.06

-1.25

1.38

2.51

-2.14

7.38

Models adjusted by study of origin, age, sex, household education, and urinary creatinine concentration (only for phthalate metabolites). Estimates (%) are expressed as the
percentage of difference in thyroid hormone level for one log-unit increase in the exposure biomarker. Cl: Confidence interval; LL: Lower level; UL: Upper level. *p<0.05;

p<0.10

Table S6. Associations of PFAS and phthalate/DINCH® metabolites with thyroid hormones in adolescent males

(n=327).
Exposure TSH FT4 FT3 FT4/TSH
biomarker 95% ClI 95% CI 95% CI 95% CI

Yo % Yo %

LL UL LL UL LL UL LL UL

Serum PFAS
PFOA 6.55% -454 1894 -6.81* -10.64 -2.81 -2.14 -652 244 -1254* -2254 -1.25
PFENA 2.46 -4.43 985 -064 -328 208 087 -200 384 -3.03 -1024 476
PFOS 3.00 -427 1081 -135 -410 149 128 -1.75 441 -421 -11.68 3.88
>PFAS 5.32 -395 1550 -293 -633 059 096 -285 491 -7.84 -16.79 2.07
Urinary phthalate/DINCH® metabolites
MEP -2.54 -6.20 126 264 116 414 -112 -268 047 532* 0.96 9.86
MBzP -4.98* -9.52 -021 000 -188 192 -095 -296 110 524y -0.33 11.13
MiBP -3.68 -9.01 197 015 -203 238 -1.04 -336 134 3.97 -240  10.76
MnBP -2.70 -8.33 3.28 124 -106 359 -171 -411 075 4.05 -261 1115
MEHP -7.94* -1298 -259 226* 0.05 452 -0.99 -331 139 11.08* 4.37 18.22
OH-MEHP  -1347* -19.24 -728 166 -1.07 447 -201 -484 091 17.48* 8.82 26.83
oxo-MEHP -1297* -1857 -698 251 -0.13 523 -089 -366 196 17.79* 943 26.78
> DEHP -14.42* -20.28 -8.13 214 -0.68 5.04 -149 -443 154 1935 1033 29.12
cx-MEPP -4.89 -11.33 201 -0.39 -3.05 234 -059 -346 235 474 -3.10 1321
MHNP -0.43 -5.85 529 091 -124 310 051 -1.80 287 1.35 -4.75 7.84
MCOP -4.37% -8.74 021 371* 190 556 019 -1.75 217 8.45* 3.02 14.18
>'DINP -2.68 -7.91 285 3.03* 088 522 049 -180 283 587+ -041 1254
OH-MINCH 1.83 -3.36 7.30 126 -0.76 332 053 -163 274 -0.56 -6.17 5.39
cx-MINCH 3.38 -1.50 850 004 -181 193 0.61 -139 266 -3.23 -8.29 2.11



YDINCH 2.72

-2.76

8.51

1.01

-1.10

3.16

0.73

-1.54  3.05

-1.67

-7.48

4.51

Model adjusted by study or origin, age, zBMI, household education, and urinary creatinine concentration (only for

phthalates). Estimates (%) are expressed as the percentage of change in thyroid hormone level for one log-unit increase in

the exposure biomarker. Cl: Confidence interval; LL: Lower limit; UL: Upper limit. *p<0.05; +p<0.10

Table S7. Associations of PFAS and phthalate/DINCH® metabolites with thyroid hormones in adolescent females

(n=406).

TSH FT4 FT3 FT4/TSH
El’éfr’g;‘ﬁ&ir % 95% ClI o 95% ClI o 95% ClI o 95% CI

LL UL LL UL LL UL LL UL

Serum PFAS
PFOA 134 865 1243 -1021* -12.87 -746 319* 075 568 -11.40* 2070 -1.00
PFNA 063 -792 724 033 264 203 094 -08 274 030 -7.58 8386
PFOS 262 487 1069 -320% 541 -094 163+ -013 343  -567 -13.03 232
TPFAS 224 683 1220 -536* -798 -2.67 230% 013 451 744 -1621 226
Urinary phthalate/DINCH® metabolites
MEP 173 594 267 263* 129 399 -045 -146 056 444t 034 946
MBzP 192 659 299 123 -026 276 071 -1.82 042 321 206 8.77
MiBP 476 -729 410 063 -1.14 243 -046 -178 089 243 375 901
MnBP 389 -1020 287 -173 375 033 -113 -268 043 225  -496 10.00
MEHP 447 -998 137 146 037 332 -213* -345 078 621+ -0.34 1320
OH-MEHP 268 -842 342 130 -056 320 -218% -354 -081 409  -248 1111
oxo-MEHP  -465 -1076 189 330 124 540 -2.50* -396 -1.00 833* 091 1630
SDEHP 413 -1037 254 218% 041 430 -2.57% -406 -1.06 659t  -0.83 1457
cx-MEPP 054 -858 821 055 201 318 -125 315 070 109  -7.66 10.68
MHNP 504+ -1.01 1338 032 -175 244 010 -166 149 -531  -11.97 187
MCOP 155 -695 417 499% 325 675 -2.50% -374 -1.24 664* 039 1327
SDINP 285 397 1016 327* 115 544 -150 -304 007 041  -673 810
OH-MINCH -486+ -1027 087 265* 085 450 -066 -200 069 790 135 14.88
oX-MINCH 042 -660 617 222% 024 423 -013 -160 137 265  -418 997



> DINCH -4.68 -10.68 1.73 247 045 452 -037 -1.86 1.15 7.49* 0.25 15.26

Model adjusted by study or origin, age, zBMI, household education, and urinary creatinine concentration (only for phthalates).
Estimates (%) are expressed as the percentage of change in thyroid hormone level for one log-unit increase in the exposure
biomarker. CI: Confidence interval; LL: Lower limit; UL: Upper limit. *p<0.05; p<0.10

Table S8. Associations of PFHxS and the PFAS mixture with thyroid hormones in adolescents from FLEHS 1V and

PCB cohort (n=436)

TSH FT4 FT3 FT4/TSH

% LL UL % LL UL % LL UL % LL uL
All (n=466)
PFHXS 1235~ 203 2372 106 -306 536 258 -150 6.83 -73.18 -97.42 178.96

PFAS mixture  5.10% -0.42  10.92 0.41 -1.53 2.39 0.36 -145 221 -4.46 -10.02 1.45
Males (n=201)

PFHXS 5.83 -3.99 16.67 -0.27 -4.21 3.83 1.44 -3.10 6.20 -5.77 -15.20 471
PFAS mixture 3.39 -4.26  11.65 1.24 -2.47 510 -1.38 -5.19 259 -208 -10.09 6.65
Females (n=265)

PFHXS 7.69 -2.78 19.28 -153  -4.25 126  2.20* 0.00 444 -856 -17.86 1.79

PFAS mixture 5.39 -211 1347 044 -2.71 1.88 1.02 -1.02  3.09 -553 -12.75 2.28
Single-exposure model (PFHxS): Models adjusted by study of origin (FLEHS 1\VV/PCB), age, sex, zBMI, and household
education. Estimates (%) are expressed as the percentage of difference in thyroid hormone level for one log-unit increase in the
exposure biomarker.
Mixture effect model (PFAS mixture components: PFNA, PFOS, PFOA, and PFHxS): Models adjusted by study of origin
(FLEHS IV/PCB), age, sex, zBMI, and household education. Estimates (%) are expressed as percentage of difference in thyroid
hormone level per each quartile increase in the mixture concentration.
CI: Confidence interval; LL: Lower level; UL: Upper level. *p<0.05; $p<0.10




Table S9. Serum PFAS and urinary phthalate/DINCH® metabolites mixture effects on thyroid hormones excluding zBMI
from the model (n=733).

Phthalate/DINCH®

PFAS mixture metabolites mixture
% LL UL % LL UL
TSH 1.36 -2.56 5.43 -4.72 -11.30 2.36
FT4 -2.59* -3.99 -1.18 2.58* 0.43 4.79
FT3 0.71 -0.53 1.96 -2.12% -4.31 0.12
FT4/TSH -3.90% -7.96 0.34 7.66% -0.37 16.34

PFAS mixture components: PFNA, PFOS, PFOA,; Phthalates/DINCH® metabolite mixture components: MEP, MBzP, MiBP,
MnBP, MEHP, OH-MEHP, oxo-MEHP, cx-MEPP, MHNP, MCOP, OH-MINCH, cx-MINCH.

Models adjusted by study of origin, age, sex, household education, and urinary creatinine concentration (only for phthalate
metabolites). Estimates (%) are expressed as percentage of difference in thyroid hormone level per each quartile increase in the
mixture concentration. CI: Confidence interval; LL: Lower level; UL: Upper level. *p<0.05; p<0.10
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Fig S1. Directed acyclic graph (DAG) used to determine confounders for all models.
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Figure S2. Mixture effect of PFAS/phthalate metabolites on thyroid hormones in males (n=327). PFAS mixture components: PFNA, PFOS, PFOA;
Phthalates/DINCH® mixture components: MEP, MBzP, MiBP, MnBP, MEHP, OH-MEHP, oxo-MEHP, cx-MEPP, MHNP, MCOP, OH-MINCH, cx-MINCH.
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Figure S3. Mixture effect of PFAS/phthalate metabolites on thyroid hormones in females (n=406). PFAS mixture components: PFNA, PFOS, PFOA,
Phthalates/DINCH® mixture components: MEP, MBzP, MiBP, MnBP, MEHP, OH-MEHP, oxo-MEHP, cx-MEPP, MHNP, MCOP, OH-MINCH, cx-MINC






