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Abstract

Background Fluoride is ubiquitous in the United States (US); however, data on biomarkers and patterns of fluoride
exposure among US pregnant women are scarce. We examined specific gravity adjusted maternal urinary flucride
(MUFsg) in relation to sociodemographic variables and metal co-exposures among pregnant women in Los Angeles,
California.

Methods Participants were from the Maternal and Developmental Risks from Environmental and Social Stressors
(MADRES) cohort. There were 293 and 490 women with MUFsg measured during first and third trimesters, respec-
tively. An intra-class correlation coefficient examined consistency of MUFsg between trimesters. Kruskal-Wallis
and Mann-Whitney U tests examined associations of MUFsg with sociodemagraphic variables. Covariate adjusted
linear regression examined associations of MUFsg with blood metals and specific gravity adjusted urine met-

als among a subsample of participants within and between trimesters. A False Discovery Rate (FDR) correction
accounted for multiple comparisons.

Results Median (IOR) MUFsg was 0.65 (0.5) mg/L and 0.8 (0.59) mg/L, during trimesters one and three respec-

tively. During both trimesters, MUFsg was higher among older participants, thase with higher income, and White,
non-Hispanic participants than Hispanic participants. MUFsg was also higher for White, non-Hispanic participants
than for Black, non-Hispanic participants in trimester three, and for those with graduate training in trimester one.
MUFsg was negatively associated with blood mercury in trimester one and positively associated with blood lead in tri-
mester three. MUFsg was positively associated with various urinary metals, including antimony, barium, cadmium,
cobalt, copper, lead, nickel, tin, and zinc in trimesters one and/or three.

Conclusions MUFsg levels observed were comparable to those found in pregnant women in Mexico and Canada
that have been associated with poorer neurodevelopmental outcomes. Lower urinary fluoride levels among His-
panic and non-Hispanic Black participants in MADRES compared to non-Hispanic White participants may reflect
lower tap water consumption or lower fluoride exposure from other sources. Additional research is needed to exam-
ine whether MUFsg levels observed among pregnant women in the US are associated with neurodevelopmental
outcomes.
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Table 1 Maternal demographics according to fluoride sample
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First Trimester Sample (N =293)

Third trimester

sample
(N=490)
Age at Consent (yrs; M, SE) 28.73 (0.34) 2888 (0.27)
Pre-pregnancy BMI (freq, %)
Underweight 93.1n) 132.7)
Normal 84 (28.7) 146 (29.8)
Overweight 93 (31.7) 154 (314)
Obese 107 (36.6) 177 36.2)
Race (freq., %) °
White, non-Hispanic 19 (6.5) 30 ©6.2)
Black, non-Hispanic 29 (9.9) 56 (11.5)
Hispanic 235 (80.2) 383 (78.8)
Multiracial, non-Hispanic 4(14) 7004)
Other, non-Hispanic 6(20) 102.1)
Ethnicity (freq, %) ®
Non-Hispanic/Latino 58(19.8) 103(21.2)
Hispanic or Latino 235 (80.2) 383 (78.8)
Education (freq., %) ®
<High School 71(24.2) 122 25.1)
High School 83 (283) 146 (30)
Some college/technical school 87 (29.7) 129 26.5)
4-years of college 34 (11.6) 57(11.7)
Some graduate training after college 18 (6.1) 32 (66)
Maternal Ethnicity by Nativity (freq., %) °
Non-Hispanic 58 (19.9) 103 21.7)
US-Born Hispanic 104 (35.6) 169 (35.6)
Non-US-Born Hispanic 130 (44.5) 203 (42.7)
Birth Order ©
1% 100 (34.2) 169 (35.8)
one 89 (30.5) 141 29.9)
34 57.(19.5) 91(19.3)
4 29(9.9) 45 Q.5)
5t 1034) 143)
gih 724 1205
All but 1 participant with first trimester MUF had 3" trimester MUF
2 N=486 for trimester three
b N=292 and N=475 for trimesters one and three respectively
€ N=292 and N=472 for trimesters one and three respectively
Table 2 Urinary fluoride concentrations by trimester
Fluoride Concentrations Arithmetic SD Median SE IQR 5% percentile 95™ percentile
Mean
MUF First Trimester (N=293) 0.72 0.53 0.59 0.03 055 0.19 167
MUF Third Trimester (N =490) 0.75 0.50 0.63 0.02 0.58 0.20 1.78
MUFsg First Trimester (\V=293) 0.81 0.54 0.65 0.03 0.50 0.28 1.85
MUFsg Third Trimester (N =490) 092 061 0.30 0.03 0.59 034 1.89

All but 1 participant with first trimester MUF had 3" trimester MUF, MUF maternal urinary fluoride, MUFsg specific-gravity adjusted maternal urinary fluoride, SD

Standard Deviation, SE Standard Error
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