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Associations of maternal thyroid hormone levels during early pregnancy with

neonatal anthropometric measures and anogenital distance
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Abstract: Objective To investigate the associations of maternal thyroid hormone (TH) levels during early pregnancy
with neonatal anthropometric measures and anogenital distance (AGD), so as to provide reference for maternal and child
health. Methods A total of 772 mother-infant pairs from the Jiashan Birth Cohort established between September 2016
and April 2018 were included, with available data on first-trimester TH levels, neonatal anthropometric measures, and
AGD. Weight-for-age Z-score (WAZ), length-for-age Z-score (LLAZ), head circumference-for-age Z-score (HCZ), and
weight-for-length Z-score (WLZ) were calculated according to the WHO Child Growth Standards. Multivariate linear
regression models were used to examine the associations between maternal TH levels and neonatal anthropometric
indicators, and sex-stratified analysis was conducted for AGD outcomes.  Results Compared with the medium free
trilodothyronine (FT3) group (4. 19 - 4. 98 pmol/L), neonates in the high FT3 group (>4. 98 pmol/L) had higher WAZ
(8=0.23, 95%CI: 0.07 t0 0.38), LAZ (8=0.06, 95%CI. 0.00 to 0. 12), HCZ (8=0. 24, 95%CI. 0.05 to 0.42), and
WLZ (g=0. 28, 95%CI: 0.05 to 0.51). Low maternal FT3 (<(4. 19 pmol/L) was associated with a longer AGD,p in male

neonates (§=1.59, 95%CI. 0. 20 to 2. 99, P<C0. 05), whereas no significant association was observed in female neonates
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(P>>0.05). Results from the thyroid antibody-negative subgroup were generally consistent with the main analysis.

Conclusions Higher maternal FT3 levels during early pregnancy were associated with higher neonatal WAZ, LLAZ, HCZ,

and WLZ, while lower FT3 levels were associated with a longer AGD,p in male neonates. No clear association was observed

between maternal TH levels and AGD in female neonates. These findings provide additional epidemiological evidence for the

associations of maternal thyroid function during early pregnancy with offspring anthropometric development at birth and

early reproductive development indicators.
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Tab. 2 Distribution of maternal prenatal TH levels
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Fig. 1 Nonlinear associations between maternal prenatal TH levels and neonatal anthropometric measures and AGD
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Tab. 4 Associations between maternal prenatal TH levels and Z-scores of neonatal anthropometric measures
R B A P WAZ LAZ HCZ WLZ
NN N Z MR
iy BIE5%CD P B (95%CD Py BIE(95%CD) P B (95%CD P
T3(nmol/L)
<2.11 2.11~2.71 0.00(—0.15~0.15) 0. 986 0.02(—0.04~0.08) 0. 586 0.07(—0.11~0.24) 0.474  —0.02(—0.25~0.21) 0.878
>2.71 0.08(—0.06~0.23) 0. 266 0.00(—0.06~0.05) 0. 895 0.10(—0. 08~0. 28) 0.265 0.14(—0.08~0.36) 0.214
T4 (nmol/L)
<125.20 125.20~161.80  0.04(—0.11~0.19) 0.632 0.02(—0.04~0.08) 0. 561 0.05(—0.13~0.23) 0.554 0.03(—0.20~0.26) 0.784
>161. 80 0.01(—0.14~0.15) 0. 935 0.01(—0.05~0.07) 0.737 0.00(—0.18~0.17) 0.981 —0.01(—0.23~0.21) 0.938
FT3(pmol/L)
<4.19 4.19~4.98 0.03(—=0.12~0.18) 0.661 0.07¢0.01~0.13) 0. 020 0.01(—=0.17~0.19) 0.921  —0.03(—0.26~0.20) 0.791
>4.98 0.23(0.07~0. 38) 0. 004 0.06(0. 00~0.12) 0.037 0.24(0.05~0.42) 0.012 0.28(0.05~0.51) 0.019
FT4(pmol/L)
<13.83 13. 83~16. 67 0.06(—0.09~0.20) 0.431 0.05(—=0.01~0.11) 0. 087 0.00(—0.18~0.17) 0.973 0.06(—0.16~0.29) 0.578
>16.67 0.02(—0.13~0.17) 0.807 0.02(—0.04~0.08) 0. 477 0.07(—=0.11~0.25) 0. 436 0.03(—0.20~0.25) 0.823
TSH(mU/L)
<1.02 1.02~2. 04 0.11(—=0.05~0. 26) 0.183 0.00(—0.06~0.06) 0.972 0.06(—0.13~0.25) 0.507 0.17(—0.07~0.41) 0.170
>2.04 0.08(—0.07~0.23) 0.277  —0.02(—0.08~0.03) 0.420 0.07(—0.11~0. 25) 0.455 0.15(—0.07~0.38) 0.180
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Tab. 5 Associations between maternal prenatal TH levels and neonatal AGD
BB 1
HURBRThRETE IR S M AGDap AGDas AGDac AGDap
B{iL(95%CD Pl B 95%CD P B O95%CD P BHH5%CD P
T3(nmol/L)
<2.11 2.11~2.71 —0.64(—2.03~0.75) 0. 364 —0.44(—1.69~0.81)  0.490 —0.24(—1.76~1.29) 0.759 0.30(—0.79~1.40) 0. 584
>2.71 —0.39(—1.69~0.90) 0. 550 0.57(—0.60~1.74) 0.340 —1.26(—2.81~0.28) 0.109 —0.66(—1.77~0.46) 0.246
T4(nmol/L)
<125.20  125.20~161.80 —0.41(—1.78~0.97) 0. 560 0.03(—1.21~1.27) 0.959  —0.25(—1.77~1.27) 0.744 —0.66(—1.75~0.42) 0.229
>161. 80 0.52(—0.79~1.83) 0.438 1.08(—0.10~2. 26) 0.073  —0.11(—1.60~1.39) 0.888 —0.90(—1.97~0.16) 0.096
FT3(pmol/L)
<4.19 4.19~4.98 1.59(0. 20~2.99) 0.025 0.46(—0.81~1.73) 0.475 1.12(—0. 43~2. 66) 0.155 0.16(—0.96~1.27)  0.782
>4.98 0.60(—0.80~1.99) 0. 402 1.25(—0.02~2.52) 0.053  —0.61(—2.22~0.99) 0.452 —0.28(—1.43~0.88) 0.638
FT4(pmol/L)
<13.83 13. 83~16. 67 1.17(—0.17~2.52) 0.087 1.10(—0.12~2.32) 0.077 1.03(—0.46~2.53) 0.176 0.12(—0.95~1.19)  0.826
>16. 67 0.48(—0.86~1.83) 0. 481 0.65(—0.56~1.87) 0.290  —0.22(—1.74~1.31) 0.780 —0.70(—1.79~0.39) 0.209
TSH(mU/L)
<1.02 1.02~2.04 —0.78(—2.26~0.70) 0. 303 —1.30(—2.63~0.03) 0.056 —0.40(—1.97~1.18) 0.619 —0.58(—1.70~0.55) 0.316
>2.04 —0.33(—1.74~1.07) 0.639 —0.92(—2.18~0.35)  0.154  —0.09(—1.60~1.42) 0.908 —0.28(—1.36~0.80) 0.605
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Fig. 2 Association betweenmaternal prenatal TH levels and

neonatal anthropometry in the antibody-negative subgroup
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Fig. 3 Association between maternal prenatal TH levels and

neonatal AGD in the antibody-negative subgroup
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