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Supplemental Material, Table S1. Criteria (BIC and 2log.(B;)) for evaluating trajectory

fit.
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Supplemental Material, Figure S2. Directed Acyclic Graph for covariate selection.

The green line represents the causal path between exposure (BDE-47) and outcome
(thyroid parameter). Green/yellow circles represent ancestors of the exposure, grey circles
represent variables not on a biasing path but related to an ancestor of exposure, white
circles represent ancestors of the exposure and the outcome that are sufficient to close
biasing paths when adjusted for. As illustrated, adjusting for ethnicity and age at blood
draw is sufficient to estimate the unconfounded association between BDE-47 and thyroid
hormone parameters. We additionally examined sex and parity, however, these variables
are excluded from the diagram as they were not associated with the exposure, the
outcome, or any ancestor of these variables. Diagram generated in DAGitty v2.3 available

at: http://www.dagitty.net/
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Supplemental Material, Table S3. Percentiles of plasma BDE-47 (ng/g lipid) concentrations

measured in children enrolled in the CCCEH cohort.
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Supplemental Material, Table S4. Associations (3, 95% Cl) between BDE-47 trajectories

(ng/g lipid) and serum thyroid parameters, all models n=185 children and 223

observations.

Log1oTSH (nlU/mL)

Free T4 (pmol/L)

Total T4 (nmol/L)

Age & ethnicity-

adjusted

Persistent low

Reference

Reference

Reference

Prenatal high

-0.08 (-0.15, -0.01)

-0.20 (-0.92, 0.52)

-0.61 (-10.66, 9.44)

Postnatal high

-0.09 (-0.16, -0.02)

-0.65 (-1.37, 0.07)

-4.80 (-13.11, 3.51)

Age-adjusted only

Persistent low

Reference

Reference

Reference

Prenatal high

-0.10 (-0.16, -0.03)

-0.21 (-0.94, 0.52)

1.14 (-8.96, 11.24)

Postnatal high

-0.10 (-0.17, -0.03)

-0.66 (-1.38, 0.07)

-4.36 (-12.74, 4.02)

Adjusted all covariates®

Persistent low

Reference

Reference

Reference

Prenatal high

-0.09 (-0.16, -0.01)

-0.04 (-0.78, 0.70)

0.76 (-8.56, 10.09)

Postnatal high

-0.09 (-0.16, -0.02)

-0.66 (-1.35, 0.02)

-5.39 (-13.87, 3.09)

®Child age at blood draw, ethnicity, gender, gestational age, birthweight, maternal age at

delivery, employment, education, marital status, parity, material hardship, prenatal

environmental tobacco smoke exposure, breastfeeding history.
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Supplemental Material, Table S5. Age- and ethnicity-adjusted associations (3, 95% ClI)

between BDE-47 trajectories (ng/g lipid) and serum thyroid parameters measured at 3

years, 5 years, or 3 and 5 years

Log1oTSH (nlU/mL)

Free T4 (pmol/L)

Total T4 (nmol/L)

Age 3 years (n=150)

Persistent low

Reference

Reference

Reference

High decreasing

-0.05 (-0.14, 0.03)

-0.29 (-1.20, 0.62)

-1.88 (-12.37, 8.60)

Low increasing

-0.06 (-0.14, 0.02)

-0.38 (-1.19, 0.42)

-3.37 (-12.63, 5.89)

Age 5 years (n=73)

Persistent low

Reference

Reference

Reference

High decreasing

-0.14 (-0.26, -0.03)

-0.13 (-1.42, 1.16)

-0.52 (-18.91, 17.87)

Low increasing

-0.17 (-0.28, -0.06)

-1.45 (-2.63, -0.28)

-6.90 (-23.68, 9.88)

GEE (3 & 5 years)®

Persistent low

Reference

Reference

Reference

High decreasing

-0.08 (-0.15, -0.01)

-0.20 (-0.92, 0.52)

-0.61 (-10.66, 9.44)

Low increasing

-0.09 (-0.16, -0.02)

-0.65 (-1.37, 0.07)

-4.80(-13.11, 3.51)

®n=185 children and 223 observations.
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Supplemental Material, Table S6. Age- and ethnicity-adjusted associations (3, 95% Cl)

between continuous BDE-47 (ng/g lipid) and serum thyroid parameters measured

between 3 and 5 years using the GEE approach.

Age of BDE-47 sample

Log1oTSH (plU/mL)

Free T4 (pmol/L)

Total T4 (nmol/L)

Cord plasma®

-0.05 (-0.10, 0.01)

-0.04 (-0.08, 0.00)

-0.26 (-0.87, 0.36)

Age 3 year plasmab

-0.01 (-0.10, 0.09)

-0.01 (-0.10, 0.07)

0.56 (-0.23, 1.35)

®n=223 observations, n=185 subjects; =72 observations, n=60 subjects.
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Supplemental Material, Table S7. Exposure (BDE-47

trajectory) and outcome (thyroid hormone parameters)

characteristics of included children, stratified by sex

Boys Girls

BDE-47 trajectory

Persistent low 37 (44) 40 (40)

High decreasing 21 (25) 25 (25)

Low increasing 27 (32) 35 (35)
TSH (ulU/mL)*

Age 3 2.4+0.1 2.310.1

Age 5 2.1+0.2 2.1+0.2
Free T4 (pmol/L)

Age 3 18.1+2.1 18.4+2.3

Age 5 18.1+2.4 18.2+2.2
Total T4 (nmol/L)

Age 3 139.5+27.9 141.54£23.0

Age 5 151.5+38.0 142.1+25.3

*Geometric mean

41



Page 42 of 46

42

Trajectory: @ Persistent low B High decreasing =& Low increasing

Boys Girls

Boys & Girls

>
—
o
+—
(8]
2
©
—
-
>
o
i)
TSH* (ulU/mL) free T4 (pmollL) total T4 (nmol/L) g
)
- e g I o]
= +
° 1]
=
b €
- —— [ — —— ©
S ©
% o
E —e . ] e i)
o
—
>
ey
+—
T —— —— k < i C
8 ©
= 1]
< —a— ——t——t I - | €
W o <
i = 3
3 [S]
= —— —— —e—i o £
Q o
(%] —
x
Q ()
i . —t—i I ! v £
a . (@]
3 X g
© n oo
m, | e e @ o
S
g 23
£ e —e—i —e— . =
o
& w e v o6 w o w 6 w 6 ©o o o = T
" & & - 28 gr~cze 2 I 2 8 2 3
© =
(|easajul @auapyuod 9%,G6) ey S o0
= o
8 ¢
=2 £
o~
IS
@ w
o 0O
o o
S5 4=
a o

*J00u4d S1Y3 wouy 4a1p Aew uoisian paysiignd |euly 8y "uo1da4iod jooud pue Suinipaidod o3iapun 01 19A sey 1nq ‘uonedljgnd o) paidadde pue pamalral-iaad usaq sey Jaded siyl
(£T¥0°8T0Z°AY3/680T 0T :10Q) Pooyp|iyd Ajde3 Suling painses| sia1aweled ploJAy | 0} UOIIB|9Y Ul SUOIIIIUDIUOD JaY1T [Auaydiq paleulwolgA|od [e1eulsod pue ald
ploJAyL

*Auo osn Jeuosiad 10 "61/41/S0 e W0 qndiIdqaI] MMM WO} JSUS)) UoNeWIoN] DD Aq papeo[umo(]



Downloaded by CDC Information Center from www.liebertpub.com at 05/14/19. For personal use only.

Page 43 of 46

Thyroid
Pre and Postnatal Polybrominated Diphenyl Ether Concentrations in Relation to Thyroid Parameters Measured During Early Childhood (DOI: 10.1089/thy.2018.0417)

This paper has been peer-reviewed and accepted for publication, but has yet to undergo copyediting and proof correction. The final published version may differ from this proof.

43
Supplemental Material, Table S9. Sex-specific associations (3, 95% Cl) between BDE-47
trajectories (ng/g lipid) and serum thyroid parameters n=185 children and 223
observations.
‘High decreasing’ vs. ‘Low increasing’ vs.
‘Persistent low’ ‘Persistent low’
p- P-
Boys Girls Boys Girls
int int
-0.10
Log1oTSH -0.06 0.5 -0.15 -0.04 0.1
(-0.20, -
(HIU/mL) (-0.15, 0.03) 4 | (-0.26,-0.05) | (-0.13,0.05) | 2
0.00)
-0.27 -0.12 0.7 -1.19 -0.19 0.2
Free T4 (pmol/L)
(-1.32,0.79) | (-1.06,0.83) | 8 | (-2.18,-0.20) | (-1.19,0.82) | 1
-4.50 3.15 -14.28 2.80
0.6 0.0
Total T4 (hmol/L) (-21.69, (-7.94, (-27.48, - (-7.32,
7 6
12.69) 14.23) 1.07) 12.92)
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Supplemental Material, Table $10. Summary of BDE-47 concentration (median) and TSH
(GM=+GSD), total T4 (mean+SD) and free T4 (mean+SD) levels measured in maternal®, cord,
infant or child blood by seven North American birth cohort studies.
BDE-47 .
BDE-47 Thyroid

Study first .| sample sample TSH total T, | freeTs

N

(ng/g
author (ref) (age - (age, (ulU/mL) (ng/dL) (ng/dL)
’ lipid)
years)
years)

Chevrier Maternal Maternal 10.7+1.
2010 (1) 270 blood 15.0 blood 1.2+1.7 6 0.810.2
Stapleton Maternal Maternal
2011 (2) 136 | blood 18.9 blood 1.3 6.1° 0.7
Vuong 2015 Maternal Maternal 10.341.
(3) 187 blood 19.1 blood 1.2+2.2 9 0.7+0.1
Abdelouahab Maternal Maternal
2013°(4) 380 blood 21.5 blood 1.4+0.8 | 9.1+2.2 1.110.1
Abdelouahab Maternal Maternal
2013°(4) 260 blood 21.5 blood® 2.241.2 | 8.9+1.9 | 0.8%0.1
Abdelouahab Maternal
2013°(4) 260 blood 21.5 Cord blood | 9.4+6.2 | 9.0+1.7 1.0£0.1
Vuong 2015 Maternal
(3) 256 blood 19.1 Cord blood | 7.1+1.8 | 9.6+1.8 1.0£0.2
Herbstman Cord 10.5£2.
2008 (5) 286 blood 13.8 Cord blood | 6.7+1.9 2 1.1+0.2

265 13.8 NA NA
Herbstman Cord Infant 19.045.
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2008 (5) blood blood 0
Herbstman Cord Infant 15.2+3.
2008 (5) 139 blood 13.8 blood NA 9 NA
Chevrier Maternal Infant
2011 (6) 288 blood 15.2 blood 5.7+1.8 NA NA
Child
Jacobson blood (1- Child blood
2016 (7) 80 5) 36.2 (1-5) 1.6 9.0 1.0
Vuong 2818 Maternal Child blood
(8) 142 blood 19.5 (3) 2.0+1.6 | 8.8%1.2 | 0.940.1
Vuong 2818 Child Child blood
(8) 142 | blood (2) 58.6 (3) 2.0+1.6 | 8.8+1.2 | 0.9+0.1
Cord Child blood 11.142.
Cowell 2018 | 205 blood 11.8 (3-5) 2.2+0.1 2 1.4+0.2
Child
blood (2- Child blood 11.1+42.
Cowell 2018 205 3) 40.4 (3-5) 2.210.1 2 1.4+0.2

3Collected during pregnancy; "Sample size refers to the subset of participants included in

manuscript analyses; “total T, converted to ug/dL using nmol/L*0.078; Free T4 converted

to ng/dL using pmol/L*0.078; *Measured during delivery
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