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Association of maternal prenatal urinary fluoride levels with ADHD
symptoms in childhood.
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ARTICLE INFO ABSTRACT

Handling Editor: Jose L Domingo Background: Health concerns about the potential impact of exposure to fluoride via drinking water (DW) on
neuropsychological development include behavioral outcomes such as ADHD.

Keywords: Objective: We aimed to examine the association between prenatal maternal urinary fluoride and symptoms
ADHD

associated with attention-deficit/hyperactivity disorder (ADHD) at the age of 8 and 11 years.

PDll_IOE_de At Method: Data from 255 to 236 mother-child pairs from the “Infancia y Medio Ambiente” (INMA) birth cohort
Prr;rglnlar;:c;/va e (Gipuzkoa; Spain) with maternal urinary F adjusted for creatinine (MUFcr) during pregnancy (first and third

Childhood trimester) and child assessments of ADHD-like symptoms reported by Conners’ Rating Scales-Revised at age of 8
and 11 years was available. Clinical approach was also used: cut off criteria (T > 66). Multiple linear regression
models were fitted when outcomes were analyzed as continuous, and logistic regression models when the out-
comes were analyzed with a categorical clinical approach. Covariates related to maternal characteristics, birth
outcomes, childhood, quality of family context and biomarkers of neuro-toxicants were used.

Results: No association was found between MUFcr levels during pregnancy and cognitive problems-inattention,
hyperactivity or ADHD index score of symptoms at 8 or 11 years. When results were analyzed from the
perspective of a clinical approach, at the age of 11 years, there were significant inverse association between
MUFcr and being categorized as a cognitive problems-inattention case. ORs were also indicative of a lower risk,
although not significant, for ADHD index at age 11. Sensitivity analyses, taking into consideration quality of
family context or the levels of other toxicants during pregnancy showed similar results.

Conclusions: Higher levels of MUFecr in pregnant women were associated with a lower risk of cognitive problems-
inattention at 11 years. These findings are inconsistent with those from previous studies and indicate the need for
other population-based studies to confirm or overturn these results.

Abbreviations: ADHD, attention-deficit and/or hyperactivity disorder; BW, bottled water; CRS-R, Conners’ Rating Scale- Revised Short Form; MUFcr, maternal
urinary fluoride adjusted by creatinine; DW, drinking water; CFDW, community fluoridated drinking water; CNFDW, community non-fluoridated drinking water;
HOME, Home Observation for Measurement of the Environment; L, liter; dL, deciliter; mg, milligram; pg, microgram; M, Mean; SD, Standard Deviation; SE, Standard
Error; USDA, U.S Department of Agriculture.
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SUPPLEMENTARY MATERIAL.
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Yes 256 (41.8%) 142 (39.8%) 114 (44.7%) 146 (38.8%) 110 (46.6%)
Missing’ 68 (11.1%) 52 (14.6%) 16 (6.3%) 54 (14.4%) 14 (5.9%)
Preterm 0.56 0.45
No 584 (95.4%) 338 (94.7%) 246 (96.5%) 355 (94.4%) 229 (97.0%)
Yes 21 (3.4%) 14 (3.9%) 7 (2.8%) 15 (4.0%) 6 (2.5%)
‘Missing' 7(1.1%) 5 (1.4%) 2 (0.8%) 6 (1.6%) 1 (0.4%)
Small for gestational age 1 1
No 549 (89.7%) 319 (89.4%) 230 (90.2%) 335 (89.1%) 214 (90.7%)
Yes 48 (7.8%) 28 (7.8%) 20 (7.8%) 29 (7.7%) 19 (8.1%)
Missing' 15 (2.5%) 10 (2.8%) 5 (2.0%) 12 (3.2%) 3 (1.3%)
Breastfeeding weeks 28.95(20.57) 29.28 (21.23) 28.53 (19.73) 0.67 29.27 (21.07) 28.48 (19.85) 0.65
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