Dear Mr. Colman:
I am pleased to hear from Dr. Bill Osmunson that the Washington State Department of
Health plans to review the data on the hazards and benefits of community water
fluoridation. I understand from Dr. Osmunson that you plan to use the recent National
Research Council report (NRC 2006) as a basis for your review. I was one of the authors
of that NRC review. As such, I would like to applaud your decision to initiate a review
of fluoridation, offer any help to your efforts that I am able to provide, and give you
several comments that I hope will be helpful as you start on that review.
First, I want to comment on the scope of the NRC report. Our committee was asked to
review the adequacy of EPA’s Maximum Contaminant Level Goal (MCLG1) of 4 mg/L
fluoride in drinking water and the corresponding Secondary Maximum Contaminant
Level (SMCL) of 2 mg/L. We concluded that those regulatory limits are not protective of
public health. We were not asked to review the safety of so-called “optimal”
concentrations of fluoride in drinking water (0.7-1.2 mg/L, as used in deliberate
fluoridation of public drinking water supplies), although much of our report is relevant to
such a review (discussed further below). In addition, we were not asked to review the
efficacy or reported benefits of fluoridation, on the basis of which community water
fluoridation was instituted. We also did not review in any detail either the history or the
politics of water fluoridation.
Second, I hope that you are aware by now of the immensity of your project. The NRC
report included a large number of studies (more than 60 pages of references), and yet it
was by no means comprehensive, as mentioned above. Also, I hope that you are aware of
the importance of your project—according to the Centers for Disease Control2,
approximately two-thirds of people on public water supplies in the US receive fluoridated
water, or more than 160 million people. In the state of Washington, approximately 59%
of those served by public water supplies received fluoridated water.
Although the NRC report did not examine the safety, efficacy, or benefits of water
fluoridation, or specifically evaluate the toxic effects of “optimal” levels of water fluoride
on humans, we did examine a number of issues that are relevant to such evaluations. In
particular, we did an extremely thorough review of fluoride intake in the US, by age
group, considering all sources of fluoride intake (water, dentifrices, food, air, soil,
pesticides, pharmaceuticals), including fluoridated drinking water. In addition, we
looked specifically at population subgroups of special concern, for example, due to very
high water consumption or to impaired fluoride excretion. A number of the toxicity
studies that we reviewed involved fluoridated water or exposures equivalent to those
expected with fluoridated water.

1

The MCLG is defined as “A non-enforceable health goal which is set at a level at which no known or
anticipated adverse effect on the health of persons occurs and which allows an adequate margin of safety”
(EPA 2004).
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http://apps.nccd.cdc.gov/nohss/FluoridationV.asp; http://www.cdc.gov/OralHealth/factsheets/fl-statsus2000.htm.
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For information on the history of the practice of water fluoridation, I suggest reading The
Fluoride Deception by Christopher Bryson (Seven Stories Press, 2004). It is not
comfortable reading; however, it is extremely well documented. I am familiar with some
of the same literature sources—old government documents, for instance—from work on
dose reconstruction projects that I have participated in or reviewed, regarding Oak Ridge
and other former Atomic Energy Commission sites.
As well as the history of fluoridation, I hope that you will stay aware of past and present
political aspects. For example, I suggest reading papers by Nesin (1956), Wollan (1968),
Marier (1977), Hileman (1988), Colquhoun (1997), Cross and Carton (2003), and
Ananian et al. (2006). In addition, I hope that you are aware of recent statements by the
Centers for Disease Control and Prevention3, the American Dental Association4, and the
American Water Works Association5, to the effect that the NRC report did not question
the established safety and benefits of water fluoridation, and that the levels found not to
be protective of human health are substantially higher than those encountered with water
fluoridation and therefore of no concern. Contrast these statements with other statements
from the American Dental Association acknowledging the relevance of the NRC report to
the issue of fluoridation6.
In particular, the ADA has recently posted a position statement to the effect that infant
formula should not be prepared with fluoridated water (due to the risk of dental
fluorosis), although, according to the same statement, fluoridated water is still a very
valuable and beneficial “strategy.” In other words, drinking water should be fluoridated,
but part of the population should not consume it, an attitude not entirely in keeping with
the idea of protecting all members of the population, especially the most vulnerable. It is
3

The NRC report deals only with “the safety of high levels of fluoride in water that occur naturally, and
does not question the use of lower levels of fluoride to prevent tooth decay” and is “consistent with CDC’s
assessment that water is safe and healthy at the levels used for water fluoridation (0.7-1.2 mg/L).”
[Available at http://www.cdc.gov/fluoridation/safety/nrc_report.htm]
4
The NRC report “only addresses the levels of naturally occurring fluoride in drinking water that exceed
the EPA's current recommendations. The report in no way examines or calls into question the safety of
community water fluoridation, which is the process of adding fluoride to public water supplies to reach an
optimal level of 0.7-1.2 ppm in order to protect people against tooth decay.” [Available at
http://www.ada.org/public/media/releases/0603_release02.asp] Also, the NRC report does not question the
safety of community water fluoridation, deals only with naturally occurring fluoride in drinking water, and
“is limited to a review of the level of naturally occurring fluoride currently recommended in drinking water
– a level many (2 to 5) times higher than the level of fluoride used in optimally fluoridated community
water systems. Nothing in this report calls into question the optimal levels of 0.7-1.2 parts per million in
fluoridated community water systems.”
[Available at http://www.ada.org/prof/resources/topics/fluoride_report_response.pdf]
5
The NRC report addresses only “the increased health risks associated with high levels of fluoride in
drinking water, typically from natural sources. The optimal level of fluoride that results from community
water fluoridation is far below the level of concern identified in the NRC report.” [Available at
http://www.awwa.org/Advocacy/pressroom/pr/index.cfm?ArticleID=570]
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http://www.ada.org/public/topics/fluoride/fluoridation_winners_merit.pdf;
http://www.ada.org/prof/resources/positions/statements/fluoride_infants.asp
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also worth noting that, to date, the ADA’s position statement seems not to have been
publicized very vigorously, and adherence to it would require parents to spend money on
alternative water for their children. A recent paper (Hong et al. 2006) reports that
fluoride intake during the second, third, and fourth years of life are also important with
respect to development of dental fluorosis, not just the first. The mean fluoride intakes
associated with dental fluorosis in that study are in the range expected with fluoridated
water.
The ADA, CDC, and others promote the benefits of water fluoridation as being well
established, substantial, and especially important for reducing socioeconomic disparities
among populations (i.e., making up for differences in access to dental care, etc.).
However, a growing body of information exists that calls these benefits into question.
For example, the “York report” (McDonagh et al. 2000a; 2000b), which is widely cited
as showing the safety and efficacy of water fluoridation, actually does neither. The report
mentions a surprising lack of high quality studies demonstrating benefits, and also finds
little evidence that water fluoridation reduces socioeconomic disparities. (See also the
letter to the Yorkshire (UK) Post by Professor Trevor Sheldon, who chaired the Advisory
Group for the University of York’s review7.) No studies comparing caries rates have
accounted for the effects of delayed tooth eruption due to fluoride exposure. Several
studies show differences in caries rates with socioeconomic status or dietary factors but
not with fluoridation status (e.g., Adair et al. 1999; Hamasha et al. 2006). In addition, a
growing body of information (referenced in the NRC report) indicates that any benefit of
fluoride to the teeth is derived from topical rather than systemic exposure. In general, the
role of diet and general nutrition in good dental health seems to be underappreciated. For
example, Cote et al. (2004) have documented a much lower rate of caries experience in
refugee children from Africa than in US children or refugee children from Eastern
Europe, a situation that the authors attribute more to the amount of sugar in the diet than
the presence of fluoride in the water.
Regarding the hazards of fluoride exposure, the NRC report concluded that the MCLG of
4 mg/L is not protective of human health. This conclusion was based largely on health
effects that have long been considered specific to fluoride and significant enough to
warrant protection, namely dental fluorosis and skeletal fluorosis. Our review differed
from previous reviews of fluoride by saying that severe dental fluorosis is an adverse
health effect (not merely a cosmetic effect), that stage II as well as stage III skeletal
fluorosis is an adverse health effect, and that a fluoride concentration of 4 mg/L is likely
not protective with respect to an increased risk of bone fracture. We indicated that at 2 or
4 mg/L, bone fluoride concentrations can reach the ranges historically associated with
stage II and III skeletal fluorosis. We were not able to rule out a carcinogenic effect of
fluoride or of “water fluoridation” (i.e., due to some substance added along with an
impure fluoridating agent). Nor were we able to rule out the possibility that fluoridation
is associated with an increased risk of Down syndrome in children of young mothers. We
reported that fluoride exposure is plausibly associated with a number of other health
effects, including neurotoxicity, gastrointestinal problems, and endocrine problems, and
7

http://www.yorkshiretoday.co.uk/ViewArticle2.aspx?SectionID=101&ArticleID=1651774
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that even though these effects are not necessarily specific to fluoride exposure, the
associations cannot be ruled out and need further study.
With respect to dental fluorosis, skeletal fluorosis, and risk of bone fracture, the NRC
committee considered primarily studies in which populations were exposed to
concentrations of fluoride in drinking water of around 4 mg/L; from those studies we
concluded that 4 mg/L is not protective of those effects. We did not, for any endpoint,
determine a “no-effect level,” a individual intake level (mg per day of fluoride intake per
kg body weight) below which no adverse health effects occur. However, the ranges of
intake levels, or estimated average intake levels, associated with a number of adverse
effects, are in the range of intakes expected with fluoridated drinking water in the US.
Fluoride exposures in the US are driven largely by consumption of drinking water and
beverages made with tap water. Water intake for a given age group varies
substantially—around a factor of 100 between the highest and lowest consumption rates
(discussed in the NRC report). The result of this is that for water fluoride at 1 mg/L vs.
water fluoride at 4 mg/L (the “large” difference referred to in the materials quoted earlier
from the CDC, ADA, and AWWA), there will be a huge overlap between the respective
populations, with apparent differences only at the very highest water intakes. In other
words, any effect seen at 4 mg/L is probably going to occur in some people at 1 mg/L
(e.g., in the people with highest water consumption or with impaired fluoride excretion),
but this might easily be missed in the sample sizes typically used in studies.
As you do this review, be aware of the difficulties in exposure characterization that affect
most studies, whether of the benefits or the hazards of fluoride. Many studies are simply
“ecological” studies—populations are grouped by their location or their water fluoride
concentration, not by individual fluoride intakes. As discussed above, there will
generally be large overlaps between the individual exposures of these populations. In
addition, there is generally no information on whether the most affected individuals had
the highest fluoride intakes or were the most susceptible for some other reason. Also, the
exposure characterization should be appropriate for the endpoint examined, for example,
current intake for endpoints such as hormone levels, but cumulative intake for endpoints
such as skeletal fluorosis or bone fractures. Blood or plasma fluoride levels are generally
an indicator of recent or current fluoride intake, not of cumulative fluoride intake or bone
fluoride concentrations, but some authors have handled this incorrectly. There is some
evidence that fluoride exposure during a critical time period is the determining factor for
some endpoints (e.g., around the time of conception for induction of Down syndrome; in
the years prior to menopause for bone fracture risk; during specific periods of childhood
for pediatric osteosarcoma); for these situations, consideration only of cumulative
fluoride exposure or current fluoride exposure (e.g., at the time of diagnosis or study)
could miss the relevant information entirely.
Historically, the local temperature has been used as the basis for recommending a given
level of fluoride in the drinking water (e.g., CDC 1995). In practice (reviewed by the
NRC), there seems to be little difference in water consumption for many people with
temperature, season, or location. Obviously, for people with high levels of activity, water
consumption can be very high. At present, basketball or ice hockey players, for example,
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will probably have similar rates of water consumption no matter which state they live in;
however, under current guidelines, some of them will have water with 0.7 mg/L fluoride,
while others will have water with 1.2 mg/L. Also, most states do not appear to account
for temperature variations within a state, such that the water fluoridation levels are the
same for the colder and hotter parts of the same state.
A number of issues have been raised concerning the use of silicofluorides as the
fluoridating agent in most public water supplies (discussed briefly in the NRC report).
These include increased lead in children’s blood, increased leaching of lead into water
from plumbing fixtures, and the addition of other substances to the drinking water along
with the silicofluorides. For instance, the MCLGs for arsenic and lead are 0, based on
health risks; however, the actual level permitted (the Maximum Contaminant Level, or
MCL) is above 0 (to account for the difficulty in removing it or in measuring it).
However, in the addition of the impure silicofluorides to drinking water, some arsenic
and lead are generally added as well, although the resulting concentration must stay
below the MCL. Given that the MCLGs are 0, the obvious question is whether
knowingly adding any amount, however tiny, is appropriate.
Be aware also of bias or double standards in the available literature, or in interpretations
of the literature. For example, many reviews seem to require a much higher standard of
evidence for any harmful effects of fluoride than for the benefits. In fact, as discussed in
the York review, the studies of benefits are no better than many of the studies of harmful
effects. Some animal studies report that the effects occurred only at levels of exposure
vastly in excess of those that humans encounter from drinking water. However, in many
cases, similar effects are also found in humans, at the lower levels of exposure. The real
point is that rats and mice seem to need at least 5-10 times higher exposures to achieve a
given effect or a given blood or bone fluoride concentration than do humans. In other
words, humans appear to be at least 5-10 times more sensitive than rats! One important
set of early studies, the Bartlett/Cameron studies, compared a high-fluoride town with a
low-fluoride town. However, most of the papers make light of (or in some cases, fail to
mention) that the high-fluoride town was defluoridated approximately 1 1/2 years before
the end of the study. (There are some other significant findings in those studies and in
the Kingston/Newburgh studies that have been systematically ignored or downplayed.)
Finally, I hope that you will evaluate the actual costs of fluoridating vs. not fluoridating.
Various estimates abound, that fluoridation will cost a small number of dollars per person
per year, while saving many dollars in dental expenses. However, my impression is that
the true costs are not being fully considered. The costs of fluoridation should include not
just the costs of equipment and chemicals (and protective gear for the workers), but also
the costs of lobbying and promoting fluoridation, the costs of treating and repairing
dental fluorosis, and the costs of health effects (e.g., broken hips) on members of the
population. Maybe the true cost savings would be found in providing routine dental care
for those who need it?
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I wish you well in your review of water fluoridation, and I will be happy to assist your
efforts as I can.
Sincerely,
Kathleen M. Thiessen, Ph.D.
December 6, 2006
SENES Oak Ridge, Inc., Center for Risk Analysis
102 Donner Drive
Oak Ridge, TN 37830
Tel.: (865) 483-6111
Fax: (865) 481-0060
e-mail: kmt@senes.com
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