Public Health xxx (XXxXX) XXX

ELSEVIER

Contents lists available at ScienceDirect
Public Health

journal homepage: www.elsevier.com/locate/puhe

PUBLIC
HEALTH

Letter to the Editor

Re: Association between low fluoride exposure and children’s intelligence: A meta-analysis

relevant to community water fluoridation

Kumar et al.' recently published a meta-analysis concluding that
fluoride exposure relevant to community water fluoridation is not
associated with lower IQ in children. Although addressing an important
public health concern, the publication lacks essential methodological
details to allow others to reproduce the reported findings.?

Kumar et al." did not reference or register a protocol that defined
methods a priori. A predefined protocol is important for preventing
confirmation bias (e.g., deciding which studies to include or exclude
based on whether results were expected or desired by the researcher).
Knowledge of the evidence can influence the defined research question,
choice of study eligibility criteria, and selection of outcomes analyzed,
all of which may bias results.?

The study selection process in Kumar et al.’ is not transparently re-
ported. The authors state reliance on a literature search from the Draft
2020 NTP Monograph,3 that “identified 46 studies for SMD [standard-
ized mean difference] meta-analysis”. However, Kumar et al.! only
identifies 28 studies, and does not cite or fully explain why the other 18
studies were excluded. For example, four studies were excluded because
of “unusual low IQ scores”; however, no definition of “unusual low 1Q”
was provided, and there is no explanation of how this issue was
considered for individual studies.

The authors also inconsistently apply their inclusion and exclusion
criteria. For example, the exclusion criteria specify studies “where the
higher exposure was greater than 1.5 mg/L”; however, 20 studies used
in the random effects meta-analysis have fluoride exposure groups >1.5
mg/L. There are also up to seven studies,' that had a higher fluoride
exposure group <1.5 mg/L yet were not included in the meta-analysis.
One of these studies” is inaccurately described as having a population
that overlaps with another study. Given that these additional studies and
their extracted data are available and downloadable from the Draft 2020
NTP Monograph,* the inconsistency and lack of transparency in study
selection suggests bias.

Best practices for risk-of-bias include pre-specified guidance and
documentation that risk-of-bias criteria are applied consistently across
studies. Kumar et al.' reported using an “adaptation” of the OHAT
risk-of-bias tool but did not describe those adaptations and reports

risk-of-bias ratings without any supporting documentation. Although
not cited by the authors, their risk-of-bias assessments for eight studies
are registered in the Health Assessment Workspace Collaborative
(HAWC) (https://hawcproject.org/assessment/1238/). However, the
rationales for these ratings are limited and inconsistently applied as
illustrated for Bashash et al.,> which was conducted in an area where
community fluoridation is accomplished by addition to salt. The authors
rate the study “probably high” risk of bias for confounding because “Salt
fluoridation implies consumption of salt which may be indicative of
poor-quality diet”’; however, the authors provide no evidence to support
this assertion.

The authors are also less than forthcoming when describing their
results. For example, they state that their “meta-analysis of non-linear
regression with restricted cubic spline for SMD showed that popula-
tion fluoride concentration exposure differential between recommended
F levels and lower areas was not associated with SMD (Supplementary
Fig B)”.! By demonstrating that smaller contrasts in fluoride exposure
are not associated with SMDs (which can also be true at higher exposure
levels), the figure simply confirms the inherent difficulty in observing an
adverse effect at lower exposure levels. There are also concerns with the
statement “Further regression analysis with restricted cubic spline by
standardising the 36 absolute mean IQ scores from lower fluoride areas
(28 studies) did not show a relationship between F concentration and IQ
scores (model Likelihood-ratio test: P-value = 0.34; Supplementary
Fig. C). ! This analysis is not described in the methods, so it is not clear
how IQ scores were standardized, and authors do not account for
intra-study correlation for eight studies that contribute more than one
data point to the regression analysis. In addition, the authors inappro-
priately include IQ scores and corresponding water or urinary fluoride
levels from only the reference/lower fluoride group of 20 studies,
identified previously by authors as meeting exclusion criteria for being
conducted in “endemic” regions, biasing associations towards the null.
Finally, the results of this analysis are only described as a “model
Likelihood-ratio test: P-value = 0.34” with no explanation of what the
p-value indicates, leaving the authors’ conclusion that this analysis “did
not show a relationship between F concentration and IQ scores”
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unsupported.

Considering the serious limitations in both methodology and trans-
parency that preclude reproducing their findings, extreme caution
should be exercised in considering conclusions regarding the association
between fluoride exposure and IQ in children as presented in Kumar
etal!
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