June 26, 2025

RE: Major errors in recently published paper in JAMA Health Forum

SUMMARY

The Choi & Simon paper uses 50-year-old evidence while claiming to cite the latest evidence
on fluoridation harms and benefits. They have grossly misrepresented what was found in their
references: the 2024 Cochrane systematic review on fluoridation’s current effectiveness [Cochrane
2024], and the 2024 National Toxicology Program systematic review on fluoride’s neurotoxicity [NTP
2024, Taylor 2025]. A cost-benefit analysis using the actual results of these systematic reviews
shows that the dental benefits of fluoridation today are far smaller than 50 years ago and are greatly
outweighed by health and economic harms from neurotoxicity and dental fluorosis—leading to a
large net economic loss. This is the opposite of Choi & Simon’s conclusions and invalidates their
paper, warranting its retraction.

To: JAMA Health Forum and JAMA Network
Dear Editors,

We are very concerned about three major errors in a study recently published in your journal that
invalidates its results and conclusions. This paper received massive media attention andison a
timely topic of great public health interest and importance’. Given the seriousness of the first error
alone—which underpins the entire analysis and leads to gross overestimation of fluoridation’s
benefits—and considering the wide publicity the paper has received, we believe a retraction is
warranted for this paper.

The paper is:
Projected Outcomes of Removing Fluoride From US Public Water Systems
by Choi & Simon
https://doi.org/10.1001/jamahealthforum.2025.1166

We note the Committee on Publication Ethics (COPE) Guidelines on retraction state:

Journal editors should consider retracting a publication if:
¢ they have clear evidence that the findings are unreliable, either as a result of misconduct
(e.g. data fabrication) or honest error (e.g. miscalculation or experimental error) [COPE 2019]

Below we describe the clear evidence that the findings are grossly unreliable. We cannot tell
whether the unreliable findings were caused by honest error or intentional misrepresentation of a
key reference, but COPE Guidelines do not distinguish between these grounds for retraction.

T It’s Altmetric score is 1669 which puts it above 99.98% of the 28 million research outputs ever scored by Altmetric and
number 5 in ranking amongst more than 1,500 papers ever published by JAMA Health Forum:
https://jamanetwork.altmetric.com/details/177589931

Over 100 news outlets have run stories on the paper, including CNN, FOX, PBS, ABC, NBC, NPR, The Guardian, The UK
Independent, Stat, MedScape, and many regional newspapers, radio, and TV stations.
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Under the COPE Guidelines, a correction would be insufficient because corrections should be
considered only if:

¢ a small portion of an otherwise reliable publication proves to be misleading [COPE 2019]:

As we describe below, the first error does not just affect a small portion of the paper and is not just
misleading, but it completely alters the main findings, producing results that are grossly overstated.
The error also represents a clear misrepresentation of the findings of the key reference upon which
the analysis hinges. We also describe two other serious errors that also invalidate the findings and
could warrant retraction on their own.

CLEAR EVIDENCE OF THE MAJOR ERROR

The assumed effectiveness of fluoridation contradicts the data in the referenced source,
resulting in final outcomes that are more than three times higher than what the reference
supports.

The study grossly overstates the number of cavities projected to occur and their economic cost,
and falsely states that a reference supports its assumption that fluoridation reduces tooth decay by
25%. In fact, the paper’s reference for its assumption of 25% reduction (reference number 1:
lheozor-Ejiofor et al 2024), which is the most up-to-date Cochrane review on fluoridation
effectiveness [Cochrane 2024], actually found that contemporary studies find no more than a 4%
absolute difference in the percentage of children who are caries-free, and that estimate has a 95%
Confidence Interval that includes zero difference in tooth decay. In other words, the very slight
benefit of 4% difference is not even statistically significant. The Cochrane review further describes
this finding as no more than % cavity per child (or 1 tooth with caries for every 4 children).

Quoting from Cochrane 2024, pages 2 and 3:

This equates to a difference in dmft [count of caries in deciduous teeth] of approximately
one-quarter of a tooth in favour of CWF [Community Water Fluoridation]; this effect estimate
includes the possibility of benefit and no benefit.

Main Results

Studies conducted after 1975 showed that adding fluoride to water may lead to slightly less
tooth decay in children’s baby teeth. We could not be sure whether adding fluoride to water
reduced tooth decay in children’s permanent teeth or decay on the surfaces of permanent
teeth.

Adding fluoride to water may slightly increase the number of children who have no tooth
decay in either their baby teeth or permanent teeth. However, these results also included the
possibility of little or no difference in tooth decay.

We were unsure if fluoride reduces differences in tooth decay between richer and poorer
people.
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Difference in Decayed Teeth Count

Also, although published after the literature search cut-off time of the Cochrane 2024 review, a
study based on 6.4 million adult patients’ individual dental records (the largest such study ever
done), found even smaller benefits of only 2% fewer cavities or 1/5" cavity difference in permanent
teeth after 10 years of fluoridation [LOTUS/Moore 2024]. The paper described this finding as
“exceedingly small” and “may not be meaningful for individuals.” An accompanying economic
analysis concluded the net savings would only be about $1 per person per year, not even enough to
buy a cup of coffee. Choi & Simon failed to cite this LOTUS study, despite it being arguably the
strongest study of fluoridation effectiveness under today’s conditions.

The Cochrane 2024 review explicitly describes older studies, from 50 or more years ago, before
fluoride toothpaste became widely used, as likely to no longer be applicable to today’s conditions.
Cochrane 2024 also provided data showing the dramatic diminishment in effectiveness of water
fluoridation over the past 50 years. While studies from around 1975 show cavity count absolute
reductions of 3.5 to 5 per child, over the ensuing 50 years, the studies show smaller and smaller
benefits until today studies are only finding reductions of 0.25 cavities per child (1 cavity in 4
children). This data has been graphed to highlight the dramatic diminishment of fluoridation
effectiveness over time (Figure 1).
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Figure 1. Greatly diminished effectiveness against caries is illustrated by plots showing diminishing difference between caries rates
in non-fluoridated areas compared to those in fluoridated areas over the past 50 years. (A) Primary teeth (dmft), exponential
trendline; for 21 studies in the United Kingdom at age 5 years; graph created from data extracted from Fig. 5 of Cochrane 2024
review. (B) Permanent teeth (DMFT), exponential trendline; for 7 studies in the United Kingdom at ages 11-15 years; graph created
from data extracted from Fig. 6 of Cochrane 2024 review.

Itis unclear where Choi & Simon actually got their assumption of 25% effectiveness, although this
is a common claim among fluoridation proponents, including the CDC Oral Health Division, as
found on their website. Searching for the source of the claim begins at a CDC website that links to
another CDC webpage, which in turn finally cites two references: an outdated Cochrane review
from 2015 and an outdated review by Griffin et al (2007). Those two references did conclude that
fluoridation could reduce tooth decay by 25% but Cochrane 2015 warned the available studies
were mostly from more than 50 years ago and were of low quality: “Our confidence in the size of the
effect estimates is limited by ... the high risk of bias within the studies and, importantly, the
applicability of the evidence to current lifestyles” [Cochrane 2015, p 2]. The Griffin 2007 paper is
based only on old studies, several from areas with naturally elevated water fluoride as high as 3.5
mg/L, and all with higher concentrations than the 0.7 mg/L used in Community Water Fluoridation
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today. Thus, Griffin 2007 is not relevant to and likely greatly overestimates the current effectiveness
of fluoridation.

Furthermore, the lead and last authors of Griffin 2007 are both from CDC’s Oral Health Division,
which has been a leading promoter of fluoridation, with roots going back to the initial endorsement
of fluoridation in 1950. Much of the CDC Oral Health Division’s budget has been devoted to
promoting and defending its fluoridation promotion policy [CDC 2024].

We also note the Choi & Simon paper inexplicably cites as a second source for its assumption of
25% effectiveness a paper by Taylor et al (2025) which is solely about the neurotoxicity of fluoride
and its effect on child IQ and has nothing to do with fluoride and tooth decay, let alone estimates of
Community Water Fluoridation effectiveness [Taylor 2025].

To compound the problem of grossly misrepresenting the findings of the Cochrane 2024 systematic
review, we note the Cochrane 2024 review is also cited in the Choi & Simon Supplement, but this
time to support an effectiveness of a 7.5% relative reduction in tooth decay, a far cry from 25%
[Choi 2025 Supplement 1 eTable4 *footnote]. Choi & Simon then claim 7.5% is the lower bound of
effectiveness in sensitivity analyses, a gross mischaracterization because it is in fact the central
estimate of Cochrane 2024 and not its lower bound. The Cochrane 2024 lower bound is actually
below 0% effectiveness, so the claimed 7.5% effectiveness does not even reach statistical
significance.

Thus, Choi & Simon overestimate tooth decay and dollar costs more than 3-fold by using 25%
effectiveness instead of the 7.5% effectiveness that could be justified from Cochrane 2024. They
also don’t acknowledge that the effectiveness could be as small as zero. Their cost estimate of $2
billion per year should be only $0.6 billion with a lower bound of no cost increase.

An increase of $0.6 billion, when considered in the larger perspective of all dental spending in the
US of $174 billion per year, represents only 0.3% of the total cost [ADA 2024]. Fluoridation is not
playing a significant role in controlling the cost of dental care in the US.

While some might try to excuse this problem as a careless error in citing references, the fact that
the error underpins all the results and produces wildly overstated effects of fluoridation on tooth
decay and economic cost, makes this such a serious error that the entire paper is invalidated.
Furthermore, the false results have been broadcast so widely that a mere correction is insufficient.
We believe a retraction is necessary, and a preliminary Expression of Concern should be issued
without delay.

SECOND SERIOUS PROBLEM

There is misrepresentation and downplaying of the evidence of neurotoxic harm from
fluoridation, representing a clear double standard compared to the paper’s assessment of
dental benefit.

Not only does this study rely on grossly overstated assumptions for fluoridation benefits, but it also
applies a double standard and misrepresents the National Toxicology Program (NTP) systematic
review on neurotoxic risks from fluoride [NTP 2024, Taylor 2025].
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To justify excluding neurotoxicity from cost-benefit calculations, Choi & Simon argue exposures in
fluoridated US communities “.. are not definitively associated with worse neurobehavioral
outcomes,” citing an editorial by a dentist defending fluoridation and misrepresenting the NTP’s
systematic review findings. The NTP, in fact, found lower 1Q in 18 of 19 high-quality studies. For
other neurotoxic effects like ADHD, 8 of 9 high-quality studies had worse outcomes with higher
fluoride [NTP 2024, p xviii]. Importantly, 9 of 12 high-quality studies finding significantly worse IQ or
other outcomes were at fluoride levels (water, urine, or total intake) in the same ranges as found
with artificial fluoridation in the US [Taylor 2025 Supplement 1; and Attachment to this Letter
summarizing data compiled in Taylor 2025]. Thus, the NTP found great consistency of significant
adverse effects even among studies with exposures directly applicable to artificial fluoridation.

Choi & Simon’s requirement that neurotoxic harm must be “definitively associated” with
fluoridation to include in their analysis reveals a double standard. They accept the outdated 25%
reduction in tooth decay despite the latest evidence showing only tiny non-significant benefits
while dismissing neurotoxic risks for which there is stronger evidence. Moreover, “the vast majority
(97%)” of the old studies of caries underlying the 25% figure were rated as “high risk of bias” by
Cochrane—far from “definitive” evidence [Cochrane 2015, p2], while the NTP rated 28 neurotoxicity
studies as “low risk of bias” including 12 at the same exposure levels as experienced with artificial
fluoridation.

While Choi & Simon omit the risk of IQ loss from their analyses, others have incorporated this cost.
A recently published estimate places the annual economic impact of IQ loss due to fluoridation at
approximately $400 per person—or about $100 billion a year nationwide [Osmunson 2024]. That is
100 times greater than the dollar savings from the “exceedingly small” reduction in caries from
fluoridation in contemporary studies [LOTUS/Moore 2024]. From a Return on Investment (ROI)
economic perspective, the return is infinite because there is zero cost to stop fluoridation. In fact,
the “investment cost” is negative, because it costs money to add fluoride to drinking water systems,
and that money would be saved when systems stop fluoridating.

The misrepresentation of the NTP systematic review to justify excluding the stronger evidence of
neurotoxic harm compared to the weak evidence of contemporary fluoridation dental benefits
represents a serious distortion of the current science underlying the health and economic
consequences of stopping fluoridation. The purported goal of the Choi & Simon (2025) paper is not
achieved, and readers are seriously misled. This further supports the need for the retraction of this

paper.

THIRD SERIOUS PROBLEM

The Choi and Simon assumptions about dental fluorosis are not supported by—and in fact
contradict—the sources they cite. These incorrect assumptions result in gross
underestimates of the costs associated with fluorosis caused by fluoridation in the US.

While greatly overstating fluoridation’s benefit for reducing caries, Choi & Simon low-balled
fluoridation’s adverse effect of dental fluorosis. The ostensible source for their assumptions about
dental fluorosis risk is again the Cochrane 2024 systematic review, yet their assumed values are
nowhere to be found in that review and are in fact directly contradicted by it. Furthermore, after
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grossly underestimating the number of fluorosis cases that warrant treatment, they also assign
greatly underestimated dollar values for the treatment needed to repair the damage from fluorosis.

Just as with the Choi & Simon treatment of neurotoxicity, their treatment of dental fluorosis reflects
a blatant double standard. While Choi & Simon reference the Cochrane systematic reviews for the
size of the benefit from fluoridation, they ignore the Cochrane review findings on dental fluorosis of
aesthetic concern. They also incorrectly state in eTable4 that the Cochrane 2024 review found a 7%
prevalence of “moderate” and “severe” fluorosis at water fluoride concentrations above 1.5 mg/L.
The Cochrane 2024 reports no such finding. Nowhere does it estimate fluorosis for water >1.5 mg/L
and nowhere does it mention estimates of moderate and severe fluorosis for any concentration.
Furthermore, fluorosis caused by water fluoride concentrations above 1.5 mg/L is irrelevant to a
cost-benefit analysis of the consequences of cessation of public water fluoridation in the US. No
public water systems intentionally add fluoride to reach concentrations above 1.5 mg/L. All
artificial fluoridation has a target of 0.7 mg/L. All systems with concentrations above 1.5 mg/L are
from naturally occurring fluoride in the water and would require extreme expenditures to remove it.

The actual risk of fluorosis found in the Cochrane 2024 review is that 12% of children living in areas
with water fluoridation at 0.7 mg/L are predicted to develop objectionable fluorosis, which
Cochrane describes as fluorosis of aesthetic concern [Cochrane 2024, p. 28]. The analysis was
based on 90 studies with 182,233 participants. Note that Cochrane 2024 repeated verbatim the
Cochrane 2015 fluorosis analysis because it was not considered to require updating. The Cochrane
2015 analysis, in turn, was an update to its predecessor, the York Review 2000, but omitted some of
the York Review’s detailed explanations and sensitivity analyses. The York Review is where
“fluorosis of aesthetic concern” was originally defined and justified.

The York Review determined that fluorosis of Deans Index grade “mild” or worse was of aesthetic
concern based on a study of 534 14-year-old children asked to rate the appearance of photographs
of various degrees of fluorosis. Photos of “mild” fluorosis were rated “poor” or “very poor” by 92% of
the children, and a similar proportion said they would desire treatment if their own teeth were so
affected [described in York Review 2000 p. 34, citing Hawley 1996]. Nearly identical findings have
been found in a more recent study in an artificially fluoridated area where 12-year-olds were asked
about self-perceptions of their own dental fluorosis [Moimaz 2015]. Of the 40% who recognized
their own teeth had fluorosis, almost all of which was Dean’s Index grade “very mild” or “mild”, 95%
wished the fluorosis could be removed, 79% said the fluorosis negatively influenced engagement or
playing with others, and 15% said they avoided smiling.

Although many children in the US with “mild” or worse dental fluorosis do not currently receive
treatment, often because it is not covered by dental insurance, this does not justify excluding the
associated costs. Doing so would be like conducting a cost-benefit analysis of climate change that
ignores out-of-pocket expenses of people whose homes are damaged by stronger hurricanes
simply because their insurance doesn't cover the full cost.

In contrast to the Cochrane 2024 estimate of 12% of all fluoridated children having objectionable
fluorosis, Choi & Simon assumed that only 1.5% of children in the US would be at risk of harm from
fluorosis [Choi & Simon p. 5 and eTable 1], and of those, only 7% would develop fluorosis deserving
treatment, for a total of only 0.1% deserving treatment. The Cochrane 2015 and 2024 review
findings were that 12% (with 95% confidence interval from 8 to 17%) of children with fluoridated
drinking water at 0.7 mg/L would develop fluorosis of aesthetic concern [Cochrane 2024, p. 28].
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The economic cost of treating dental fluorosis of aesthetic concern (“mild” and greater) is
estimated to be $7,200 over a person’s lifetime or about $100 per year [Osmunson 2024]. This cost
per person, for the 12% of US children with fluoridated water who are expected to develop fluorosis
of aesthetic concern, is $2.8 billion per year, or $14 billion over 5 years.

The $14 billion per 5-years cost to treat dental fluorosis that is adversely affecting the lives of
millions of US children is substantially greater than even the Choi & Simon grossly overestimated 5-
year net economic benefit from fluoridation, thus showing that ceasing fluoridation in the US
would produce a net economic benefit to society, even without considering the enormous
societal costs of lost IQ described above.

We note that the Choi & Simon estimate of the dollar cost per person to treat dental fluorosis of
$1,460 (eTable 4) is a gross underestimate, ostensibly based on an American Dental Association
(ADA) survey of dental procedure costs from 2018 (reference 28 in main text and eReference 14 in
Supplement). The reference’s link to the document is broken, and we note that the ADA Dental Cost
Survey document is proprietary and is not publicly available from ADA. Nevertheless, we were able
to obtain access to the 2022 version of the dental costs survey and note that there are no
procedures explicitly described as treating dental fluorosis [ADA 2022]. Choi & Simon offer no
details or explanation for which procedures they considered necessary to treat fluorosis, so it is
impossible to know how they derived their estimate of $1,460 per person. However, this amount is
only enough to cover the initial placement of one veneer according to the ADA 2022 procedure
costs, and for treating the “moderate” and “severe” fluorosis assumed by Choi & Simon, a minimum
of four veneers for the most visible teeth would be required, and to fully restore the appearance and
function of teeth would often require 10 veneers along with additional procedures at a total cost far
exceeding $1,460. The best, and nearly only, peer-reviewed published source for the cost of treating
dental fluorosis is Osmunson 2024 which provides detailed explanations for its estimates. We
chose the lower cost option of $7,200 lifetime costs from Osmunson 2024 but note that cases of
“moderate” or “severe” fluorosis often require the higher cost option, which would be $72,000 over
a lifetime. The estimates from Osmunson 2024 include required periodic retreatments to maintain
the restored appearance over a lifetime.

The sole other rigorous estimate of the cost of treating dental fluorosis is from a report
commissioned by the US EPA [Collins et al for EPA 1987, Table 11]. It gives lifetime costs for treating
Dean’s Index “mild” fluorosis of $2,311 in 1982 dollars which is $7,699 in 2025 dollars. This is for
treatment considered optimum and permanent, and not the “minimum cost” estimates, which
were mostly bleaching and not considered permanent or fully repairing the appearance. The
Osmunson 2024 lower-cost option of $7,200 is similar to the EPA’s estimate for treating “mild”.

Choi & Simon also state that their estimates of fluorosis treatment costs, in addition to being based
on a 2018 ADA survey of dental costs, were also based on “... a prior cost-effectiveness analysis
(Table 1)” and cite to reference number 28 (Boehner et al 2023). Boehner 2023 is not a cost-
effectiveness analysis and contains no information on the costs of treating fluorosis or caries. It
does reference a cost-effectiveness study (O’Connell et al 2016) in a single sentence claiming a
total annual dollar savings from fluoridation in the US. O’Connell 2016 did not estimate fluorosis
treatment costs. Its caries treatment costs were from a 2013 edition of the ADA survey of dental
costs, so it provides outdated and less relevant estimates of procedure costs than are available in
the newer editions of the ADA dental costs surveys. Furthermore, the O’Connell 2016 cost-
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effectiveness analysis makes the same outdated 25% effectiveness assumption as Choi & Simon
claim, so it produced a total cost overestimate that is as erroneous today as that made in Choi &
Simon.

Finally, although many cases of dental fluorosis go untreated—often due to high costs that are
typically not covered by insurance—a fair cost-benefit analysis should include the cost of treating
all cases that cause aesthetic concern, to avoid a double standard. The evidence for objectionable
dental fluorosis caused by fluoridation at 0.7 mg/L is as strong as the evidence for caries reduction,
and reaches statistical significance, whereas caries reduction does not [Cochrane 2024].

Summary of reasons why retraction is warranted

For all the reasons stated above, we request JAMA Health Forum initiate a thorough assessment of
the serious errors and clearly unreliable findings of the Choi & Simon paper. Considering the COPE
Guidelines and the massive publicity that has broadcast these unreliable findings on a topic of
great public health consequence, we believe retraction is warranted, and a correction would be
insufficient. We also urge JAMA Health Forum to issue an immediate Expression of Concern
because of the seriousness of the errors and the major public health policy implications that are
currently being debated across the US and abroad.

If you have any questions or would like further information, please do not hesitate to contact us. We
respectfully request prompt acknowledgment of receipt of these concerns, along with information
on how JAMA Health Forum intends to proceed, including a proposed timeline. We also request
regular and timely updates on the status of any investigations or actions taken regarding this
matter.

Sincerely,

Christopher Neurath
Research Director, American Environmental Health Studies Project (AEHSP), North Sutton, NH

Hardy Limeback, PhD DDS
Professor Emeritus, University of Toronto Faculty of Dentistry, Toronto, Canada

Bill Osmunson, DDS MPH
Private Practice, Retired, Issaqua, WA

Griffin Cole, DDS NMD
Private Practice/Consultant; Past President - International Academy of Oral Medicine and
Toxicology (IAOMT), Fort Collins, CO

David Kennedy, DDS MIAOMT
Past President - International Academy of Oral Medicine and Toxicology (IAOMT), San Diego, CA
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