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content exceeded 2 ppm, they recommended fluoride be reduced to a level near 1
ppm.

In 1945, PHS initially planned to conduct 10-year studies of artificial fluoridation in two
experimental projects, one in New York and one in Michigan. One city in each state
would be fluoridated artificially and another would serve as a control. PHS officials
intended to complete these projects before deciding whether to recommend
fluoridation of drinking water as a general practice for all communities.

However, two public health officers in Wisconsin, Francis A. Bull and John Frisch,
quickly became convinced of the effectiveness of fluoridation and launched a
nationwide campaign to persuade PHS to endorse it. Also, results from the two
projects that leaked out in 1950, after the trials had been going on for five years,
revealed a sharp reduction in dental caries in the fluoridated cities. As a result of this
disclosure and Bull's and Frisch's campaign, PHS officials endorsed fluoridation on

June 1, 1950.

Several deficiencies in research by PHS were subsequently aired at Congressional
hearings in 1952 and 1957. There had been almost no careful studies to assess the
possible adverse health effects of lifelong consumption of fluoridated water. Aside
from their dental health, the medical condition of residents of naturally fluoridated
areas had been examined superficially, at best. In one of the fluoridation trials,
research plans included a study of adverse effects of artificial fluoridation on children,
but none on adults. No studies focused on malnourished children and infants, despite
a warning in 1952 by Maury Massler, professor of pedodontics at the University of
lllinois College of Dentistry, that "low levels of fluoride ingestion which are
generally considered to be safe for the general population may not be safe for
malnourished infants and children, because of disturbances in calcium

metabolism.”

Neither PHS nor anyone else had investigated potential carcinogenic effects, effects
on pregnant women, or effects on people with chronic kidney impairment or other
chronic diseases. Even in the early 1950s, enough was known of fluoride's toxicity
profile to identify these as important topics to investigate.

From the beginning, the movement to fluoridate water was conducted more like a
political campaign than a scientific enterprise. At a meeting of state dental directors
with PHS officials in June 1951, Bull recommended tactics for promoting fluoridation.
"If it is a fact that some individuals are against fluoridation, you just have to
knock their objections down. The question of toxicity is on the same order. Lay
off it altogether. Just pass it over. '‘We know there is absolutely no effect other
than reducing tooth decay,’ you say, and go on. If it becomes an issue, then you
will have to take it over, but don't bring it up yourself."

"The minute doubt is created in the minds of the public, any public health
program is doomed to failure,” Bull later wrote in the Journal of the American Dental

Association.

The political role of dentists has been emphasized throughout the history of
fluoridation. In 1970, even after 25 years of fluoridation, John W. Knutson, then
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Question 1 An Analysis of the Side Effects of Fluoridation

1. On the basis of the documentation provided to you by the
proponents and opponents, do you believe that the potential side
effects associated with fluoridating Natick's public water supply
outweigh the potential benefits?

This is the main question to be addressed in this report. It also includes the reasons
why the issue of fluoridation is so controversial. In spite of the other topics presented
in this report, the main issue remains whether the benefits of fluoridation outweigh the
risks. Moreover, it appears that the only significant benefit of fluoridation is the
reduction of dental caries, this in spite of other past reports touting the applicability of
fluoridation to osteoporosis as well (see the section on other positive effects of
fluoridation). The ‘profluoridationists” have repeatedly asserted that there are no
negatives associated with the process, or alternatively, that all of the negative reports
are without scientific justification or merit. Because of this position, an examination of
these negative reports tends to cast the examiners in the role of a "devil's advocate",
the chief difficulty of which is that the examiners are then also perceived as being
"antifluoridationists”, when in fact they are merely seeking to extract the truth from the
polemics and hysteria of the issues and to expose this information to a critical and
unbiased analysis. With this in mind we report on the following material.

The Beneficial Effects of Fluoridation
History of the Fluoridation Program in the United States

During the course of dental research conducted in the early part of this century on the
condition then known as "Colorado Brown Stain" (a.k.a. "Texas Teeth" or dental
fluorosis as it came to be medically known), it was discovered that individuals, living in
areas where the water is known to contain elevated (relative to most water supplies)
fluoride concentrations, exhibited a decreased rate of incidence of dental caries. (1)
Several studies conducted during the decades prior to 1960 confirmed that when a
small quantity (ca. 1 part per million, ppm) of fluoride was added to a community
water supply, the incidence of tooth decay among the residents of those community
decreased substantially. (2) The initial studies indicated a reduction in tooth decay of
50 to 60 per cent. (3) As a result of these achievements, the process of fluoridation of
community water supplies has continued and resulted in more than half of the U. S.
population being served by a fluoridated supply. (4) Numerous scientific papers have
supported fluoridation throughout its history. (5-9) More recent studies , as interpreted
by profluoridationists, indicate that reductions of between 20-40% are routinely

achievable. (10-12)
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Table I - Fluoride Concentrations (ppm) in Food
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Mean
Foods (Note A) (ppm) | pANGET '?:;%‘j
Dairy Products 0.25 0.38 0.02-0.82
Meat Fish & Poultry 0.22 0.15 0.04 - 0.51
Grain & Cereal Products 0.42 0.40 0.08 - 2.01
Potatoes 0.49 0.26 0.21-0.84
Leafy Vegetables 0.27 0.25 0.21-0.84
Legumes 0.53 0.05 0.49 - 0.57
Root Vegetables 0.38 0.11 0.27 - 0.48
Fruits 0.06 0.03 0.02 -0.08
Oils & Fats 0.25 0.15 0.02 - 0.44
Sugar and Adjuncts 0.28 0.27 0.02-0.78
Nonclassifiable Foods 0.59 0.19 0.29 - 0.87

Note A The foods were ready to eat or prepared for eating. When
preparation required the use of water (e.g. preparing juice from
concentrate or boiling vegetables), the local water was used which
contained 1 mg/L (1 ppm) of fluoride was used. Nonclassifiable foods
included certain soups and puddings, among other items. (1)

Table II - Estimated Daily Fluoride Intake of Children (1)

F Concentration | Intake from | Intake from | Intake from Intake from Estimated

in Water (ppm) Food Beverages Dentifrices | F Supplements | Total Intake
<0.3 0.15-0.30 | 0.10-0.30 | 0.20-1.20 0.50 0.95-2.30 |
0.7-1.2 0.40-060| 0.30-1.30 | 0.20-1.20 NR 0.90 - 3.60
>2.0 1.00-2.00 | 0.60-3.00 | 0.20-1.20 NR 1.80-6.20
Units mg/day mg/day mg/day mg/day _mg/day
Notes (a) (b)

(a) Assumed that dentrifice used twice daily
(b) Assumed that dentrifice fluoride supplement taken daily






Natick Fluoridation Study Committee 9/27/1997 Page 21

References Cited in Figure I

1.

2.

Brunelle, JA and Carlos, JP; Recent Trends in Dental Caries in U. S. Children and the Effect of Water
Fluoridation., Journal of Dental Research; 69(Special Issues);723-727, (1990)

Dean, HT, Epidemiologic Studies in the United States., via Moulton, FR, Fluorine and Dental Health.,
Washington, DC. 1942,

DePaola, PF, et al., Dental Survey of Massachusetts Schoolchildren., Journal of Dental Research;
61(Special Issue):1356-1360; (1982)

Driscoll, WS, et al., Prevalence of Dental Caries and Dental Fluorosis in Areas with Optimal and
Above-Optimal Water-fluoride Concentrations., Journal of the American Dental Association; 107:43-47,
(1983)

Driscoll, WS, et al., Prevalence of Dental Caries and Dental Fluorosis in Areas with Negligible,
Optimal, and Above-Optimal Fluoride Concentrations in Drinking Water., Journal of the American
Dental Association; 113:29-33, (1986)

Glass, RL.; Secular Changes in Caries Prevalence in Two Massachusetts Towns.; Caries Research;
15:445-450, (1981)

Heifetz, SB, et al., Effect of School Water Fluoridation on Dental Caries: Results in Seagrove, NC after
12 Years; Journal of the American Dental Association, 106:334-336, (1983)

Heifetz, SB, et al., Prevalence of Dental Caries and Dental Fluorosis in Areas with Optimal and Above-
Optimal Fluoride Concentrations: A 5-Year Follow-Up Survey.; Journal of the American Dental
Association, 116:490-495, (1988)

Kaste, LM, et al., Coronal Caries in the Primary and Permanent Dentition of Children and Adolescents
1-17 Years of Age: United States, 1988-91., Journal of Dental Research; 75(Special Issue):631-641,
(1996), (Source for 1988-91 NHANES data),

. Thylstrup, A, Clinical Evidence of The Role of Pre-eruptive Fluoride in Caries Prevention., Journal of

Dental Research; 69(Special Issue):742-750, (1990)
US PHS, Special dental tape (unpublished) from 1971-73 National Health Survey HANES I conducted
by National Center for Health Statistics via NIH Pub. No. 82-2245: Dec 1981.

. US PHS, The Prevalence of Dental Caries in United States Children., NIDR National Survey 1979-80,

NIH Pub. 82-2245 (1981)

. US PHS, Oral Health of United States Children, NIDR National Survey 1986-87; NIH Pub. No. 89-

2247.

. Wellock, W, Report of the Special Commission on Dental Health and of Measures to Eliminate Dental

Decay Including Fluoridation of Community Water Supplies., Commonwealth of Massachusetts, House
No. 3902; December 1967 (via Ref. 3).

(A) US PHS, Review of Fluoride Benefits and Risks., Report of the Ad Hoc Subcommittee on Fluoride;
Un-numbered publication of the Department of Health and Human Services, September 1991

(B) US PHS, Water Fluoridation A Manual for Water Plant Operators., Center for Disease Control and
Prevention, Division of Oral Health, Atlanta, April 1994.

Hilderbolt CF, et al., Caries Prevalences Among Geochemical Regions of Missouri., American Journal
of Physical Anthropology 78:79-92, (1989)

Leroux BG, et al., The Estimation of Caries in Small Areas., Journal of Public Health Dentistry,
75:1947-56, (1996)

Moreno EG, et al., Fluoridated hydroxyapatite Solubility and Caries formation., Nature 247:64-65,
(1974)

Pendrys DG, and Stamm JW, Relationship of Total Fluoride Intake to Beneficial Effects and Enamel
Fluorosis., Journal of Dental Research 69:529-538 (1990)

Evans RW and Stamm JW, Dental Fluorosis Following Downward Adjustment of Fluoride in Drinking
Water., Journal of Public Health Dentistry, 52(2):91-98, (1991)






Natick Fluoridation Study Committee 9/27/1997 Page 23

References

1.

7.
8.
9.

10.
11.
12.

The Ad Hoc Sub-Committee on Fluoride of the Committee to Coordinate Environ-mental Health and
Related Programs, U. S. Public Health Service, Department of Health and Human Services, Review of
Fluoride Benefist and Risks., (1991)

Diesendorf, M, The mystery of declining tooth decay., Nature, 322:125-129, (1986)

Colquhoun, J, Some investigations into the 'DMF' measurement of fluoride dental benefit., Fluoride
23(2):111-118 (1990)

Gift HC, and Hoerman KC, Attitudes of dentists and physicians toward the use of dietary fluoride
supplements., A. S. D. C. Dent. Child.,52(4):265-268, (1985)

‘Dabeka RW, McKenzie AD, Survey of lead, cadmium, fluoride, nickel, and cobalt in food composites

and estimation of dietary intakes of these elements by Canadians in 1986-1988.,J. A. O. A. C. Int.,
78(4):897-909, (1995)

Agency for Toxic Substances and Disease Registry (ATSDR), Toxicological Profile for Fluorides,
Hydrogen Fluoride and Fluorine., April, 1993

Levy, S, et al., Sources of fluoride intake in children., J. Pub. Health Dent., 55:39, (1995)
Hileman, B, Fluoridation of water, Chem. & Eng. News, 66:26-42, (1988)

Kalsbeek, H and Verrips, GHW, Dental caries prevalence and the use of fluorides in different European
countries., ].Dent. Res. §9:728-732, (1990)

Gray, A, Fluoridation: time for a new baseline., J. Can. Dent. Assoc., 10:763-764 (1987)
Yiamouyiannis, JA, Fluoridation, Fluoride, 23:55-67, (1990)

Coplan, MJ, Fifty Years of Tooth Decay and Fluoridation, (unpubl.) (1997)












Natick Fluoridation Study Committee 9/27/1997 Page 27

When, why and how does Dental Fluorosis occur?

Dental fluorosis occurs during early childhood while deciduous and permanent teeth
and tooth enamel are still being mineralized and before they erupt within the mouth.
(6,7) It is believed that dental fluorosis occurs because of the toxicity of fluoride to the
enamel-forming cells of the teeth. (6) The degree to which a child experiences dental
fluorosis depends on the amount of fluoride (s)he ingests. (2, 3, 6, 8) Dental
authorities estimate that a child should ingest daily 0.03 mg to 0.07 mgs of fluoride
per kg of body weight. When this amount is exceeded, dental fluorosis results.
Moreover, the greater the fluoride overdose, the more severe is the dental fluorosis.
Even with supervision, it is possible for a small child to overdose on fluoride each day
with only one brushing with a fluoride tooth paste by swallowing much of it during the
brushing process. (7)

The current model of fluorosis development proposes that “...fluoride affects the
forming enamel by making it porous. The degree and extent of the porosity depend on
the concentration of fluoride in tissue fluids when the teeth are developing...” and
"....the porosity and discoloration can vary in degree among different areas of the
same tooth....." (2) The ultimate result is the increasing porosity of the teeth and, in
extreme cases, loss of the affected teeth. (9) Dental fluorosis is an excellent
biomarker of excess fluoride ingestion and fluoride intoxication. (10) It is a visible,
sometimes easily seen and noticed marker of fluoride intoxication. Unfortunately it
tells us of excessive fluoride intake after-the-fact, i. e. after the newly emergent teeth
have already been altered.

Why is the Prevalence of Dental Fluorosis Increasing?

There is now widespread recognition of the fact that the prevalence of dental fluorosis
has increased substantially throughout those countries where fluoridation is practiced.
(11-13) However, in spite of some reports to the contrary, (2) there does not appear to
be general agreement within the dental community as to whether the severity of
dental fluorosis has increased.

The nationwide increase of dental fluorosis was first recognized, documented and
published by the National Institute of Dental Research (NIDR) after conducting (1986-
1987) a survey that involved 32,241 U.S. school children. The total prevalence of
dental fluorosis in this group of children was estimated to be 22.3 percent and
included (mostly) very mild to mild dental fluorosis. (2) However some moderate to
severe dental fluorosis was also found in approximately 1% to 2% of the children in
"optimally" fluoridated water districts. (4) Another NIDR report published in 1988,
studied four areas in lllinois with water concentration of one, two, three and four times
the recommended "optimal" fluoride level. As of 1985, in the "optimally" fluoridated
areas, twenty nine per cent of all tooth surfaces examined were reported to be
affected by dental fluorosis. In those areas that had 2 to 4 times the optimal dose of
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fluorosis. Corrective procedures, when required, can be performed by dental
clinicians. However, the cost of teeth rehabilitation will be borne, most likely, by the
individual/parent since dental fluorosis is considered to be a cosmetic defect and
therefore is not covered by most dental insurance plans.
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obtained in the dosed animals in the fluoride study. He assumed the fluoride dose in
the historical controls was due to ingestion of normal rat chow, and represented a
dose between the 25 ppm and 100 ppm dose group in the fluoride drinking water
study (the NTP agrees with this calculation). Marcus found that the observed
"historical" control rate of osteosarcoma fit exactly where expected based on the
fluoride dose (2). Marcus also reports that the original pathologist's classifications of
the liver tumors in the rat, oral tumors in the rat, and adrenal pheochromocytomas
were consistently downgraded by a review panel (2). This would serve to
underestimate the evidence for cancer based on the animal study. Marcus
recommended that EPA assemble an independent panel of pathologists to review the
slides from the NTP study.

James Bawden, representing the American Associations for Dental Research (AADR)
at a peer review panel of the NTP study, claimed that the types of bone tumors
observed in the rat differ from osteosarcoma observed in humans, and thus the NTP
study has no relevance to humans (4). However, Bawden's statement represents a
fundamental misunderstanding of the purpose of the 2 year bioassay: it is not a model
for a specific cancer at any particular site in the body. The purpose of the bioassay is
only to show the potential for a chemical to induce cancer; correlation of cancer sites
in the animal and humans is not required and indeed, is rarely observed. John
Stamm, representing the American Dental Association at the peer review panel (5),
expressed concern about how the NTP did its statistical analysis and suggested the
data were not strong enough to call fluoride an "equivocal" carcinogen.

Proctor and Gamble (P&G) sponsored a 2 year bioassay in which rats (Sprague -
Dawley) were administered sodium fluoride in food. Rats were fed 1.8, 4.5, or 11.3
mg fluoride per kg body weight each day in a low fluoride semi-synthetic diet. There
were two control groups, one fed the low fluoride semi-synthetic diet and one fed
normal rat chow (fluoride content not determined). The fluoride content of the drinking
water was not reported. The study ended early because too many animals died in
both the fluoride fed and control groups. There were multiple problems with this study,
including that the semi-synthetic diet may not have provided the nutrients for normal
growth and development and a virus is likely to have infected the animals (6).

The original laboratory conducting the P&G rat study reported one osteosarcoma in a
low dose female and a few other tumors. The carcinogencity assessment committee
of the FDA reassessed the data and found another osteosarcoma in a low dose
female and one in a high dose male. Moreover, not all the animals were carefully
examined for bone cancer and thus other tumors may have been missed. The FDA
review concluded that "...there are flaws and uncertainties in the studies that
keep them from providing strongly reassuring data" (6).

The P&G study was also conducted with mice. Osteomas (non-malignant bone
tumors) were observed in all groups with a significantly higher incidence in the high
fluoride dose group. However, the mouse study hasn't been deemed useful for risk
assessment because the mice in both the treatment and control groups were infected
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Metabolic & Enzymatic Effects

This section discusses the impact of fluoride on metabolic and enzymatic processes.
Included in these areas are the direct action of the fluoride anion as well as that of
other inorganic fluorine-containing materials related to the process of fluoridation. In
addition, the impact of fluoride on biochemical pathways and/or enzymatically
controlled processes based upon either the formation of fluoride-metal complexes or
upon the interference caused by fluoride in the interruption of enzyme-substrate
spatial arrangements is discussed.

Background Material

Although it is beyond the scope of this report to present a pedagogical background in
biochemistry or the chemistry of fluorine-containing compounds, a few principles
should be discussed in order to understand the issues involved and the degree to
which these issues would have had an impact on the widespread introduction of
fluoride into the human food chain.

Fluorine is contained in significantly fewer than 10 % of more than 700 minerals. Of
these, only 5 or 6 minerals are truly common and almost all of these are either
insoluble or have very limited solubility in water of neutral pH, although some exhibit
enhanced solubility in water in the lower pH (acidic) range. (1)

In those areas of the world where there is an abundance of the common fluorine-
containing minerals in contact with either ground or surface water below pH 7,
dissolved fluorine-containing minerals will be present in the indigenous water
supplies. As a result, those areas will have an increased presence of fluorine in the
vegetable and animal food-stuffs produced there. The fluorine that does enter the
human food-chain, whether naturally occurring or as a result of artificial fluoridation,
corresponds primarily to the sodium salt of the fluoride anion (F") and either sodium
fluorosilicate or fluorosilicic acid. Clearly it is the nature of these materials which most
concern us in this section and, in addition, the nature of the biological materials with
which these interact. (2)

Characteristics of Fluorine and Fluoride Ion

The primary action of fluoride in metabolic and enzymatic reactions is related to the
formation of "complexes" in one form or another. The fluoride anion has the highest
charge density of any negative ion. (3) As a result of this, it is now known that fluoride
forms an exceptionally strong hydrogen bond (> 148 kJ/mol.) with substrates in
amide-fluoride systems. (4) Strong hydrogen bonding is now recognized as being
clearly distinguishable from normal hydrogen bonding.
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Hypersensitivity and "Allergic” Reactions

Some humans appear to be hypersensitive to fluoride, although there is some
question about whether the reaction is allergic. At the very least, some components of
the hypersensitivity appear to be allergic (i. e. an immune system effect); other
portions may be related to the central nervous system or altered fluoride metabolism
(pharmacokinetics). However, from the viewpoint of the sufferer of these effects, it is a
moot question since the end result is virtually the same. With apologies to the
sufferers and those physicians who use the terms "allerg-(ies,ic)" in their discussions
or papers, this section refers to the manifestations of these effects as hypersensitivity.

Hypersensitivity reactions to fluoride, including fluoridated water, have been known to
and reported by medical practitioners for decades (1). A search of the recent literature
identified several references to occupational asthma induced by fluoride exposure in
the aluminum industry (aluminum potroom asthma)(2), but no references to
environmental exposures. While this absence of recent literature suggests that this is
not an active area of current research, it does not invalidate the older observations.

George Waldbott, M. D., summarized both the medical literature and his own
observations on the allergic reactions to fluoride in a 1964 article in the Journal of
Asthma Research. He reported six cases of urticaria (hives) due to fluoridated water.
The urticaria was accompanied by other fluoride associated health effects, including
paresthesias, cephalgia (headaches), arthritis in the lower spine, gastrointestinal and
urinary disturbances. For at least some of these patients, the association of the
urticaria with fluoride was demonstrated in double blind challenge tests. These
patients appeared to retain more fluoride than most individuals, putting them at higher
risk of fluoride-associated health effects. In the same journal article, Waldbott also
described other effects on fluoride on the skin of sensitive individuals. These included
atopic dermatitis and contact dermatitis, including on the fingers of dentists after
applying sodium fluoride to patients.

Summary

This paper demonstrates that there is a sub-population of adults that is hypersensitive
to even low doses of fluoride such as those in water fluoridated to 1 ppm. While the
size of this sub-population is unknown, there appears to be at least one Natick
resident who is hypersensitive to fluoridated water.
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Central Nervous System: behavioral and IQ effects

Several papers published in the last few years report that fluoride has adverse effects
on the central nervous system (CNS), including intelligence and behavioral patterns.
These papers encompass biochemical, histological, animal, and human studies and
give a consistent picture regarding previously untested adverse consequences of
fluoride exposure. Four important features of the animal toxicology and human
studies are:

1) the fluoride doses are in the range that some humans actually receive; the
animal studies are in the range of the upper end of fluoride food and water
intake in the U. S.;

e 2) for some effects, the timing of the dose is critical, prenatal and early life
exposures appear to be the critical periods for |IQ deficits and some behavioral
changes,

e 3) the adverse effects due to prenatal exposures are not reversible, and

e 4) the adult onset symptoms may be reversible if fluoride exposure is

eliminated.

Animal Toxicology Studies

Dr. Phyllis Mullenix and co-workers published a study on the neurotoxicity of sodium
fluoride in rats in 1995. (1) The study used behavioral methodology that focused on
behavioral repertoire, responses to novelty, and the temporal or sequential
organization of spontaneous behavior. This methodology had been previously used to
study alterations in CNS function and behavioral alterations including cognitive
deficits (mental retardation) due to chemotherapy for childhood acute lymphoblastic
leukemia (2), amphetamine induced hyperactivity, and triethyltin-induced hypoactivity.
(1) Thus, the methodology used to test the sodium fluoride should be considered a
validated one.

In all, 532 rats (Sprague-Dawley, male and female) were used in the study. Fluoride
was given at different doses and three life stages: prenatal, weanling and adult.
Prenatal doses were administered via subcutaneous injections of the pregnant dam
on either gestational days (GD) 14-18 or GD 17-19. The dose schedules produced
plasma fluoride peaks of 0.15 to 0.2 ppm. Weanling and adult rats were dosed via
incorporation of 75 ppm, 100 ppm or 125 ppm sodium fluoride in drinking water for 6 -
20 weeks. While these drinking water concentrations are higher than would be used
in water fluoridation, the cumulative exposures to fluoride, as measured by the
concentrations of fluoride in plasma, are similar to plasma levels observed in humans
with high end exposures. For example, the plasma level of fluoride in the rats ranged
from 0.059 - 0.640 ppm. Plasma fluoride levels of 0.076-0.25 are found in humans
ingesting 5-10 ppm fluoride in drinking water and plasma fluoride levels of 1.44 ppm
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Table IlI
Distribution of child IQ scores from areas of differing fluorosis prevalence (9)

_ IQ Range _
Fluorosis Status <70 70-79 | 80-89 |90-109|110-119| 120-129 |>129
none 26% | 9.7% | 371% | 46.8% | 3.9% 0.8% 0
slight 31% | 15.9% | 291% | 471% | 3.1% 1.3% [<0.4
medium 25.4% | 23.7% | 29.9% | 20.5% | 0.4% 0 0
severe 20.9% | 26.6% | 26.9% | 25.2% | 0.4% 0 0

Inspection of the first table indicates that there is a 10 point IQ drop in the medium-
severe fluorosis area compared to the non-slight fluorosis areas. Inspection of the
second table shows that the decrease in 1Q is throughout the "bell shaped" 1Q curve.
There is a marked increase in the percentage of children with IQ less than 70 in the
medium-severe fluorosis areas (approximately 3% to more than 21%) and a marked
decrease in the percentage of children in the higher I1Q ranges (for example, 1Q
greater than 110 decreases from approximately 5% to 0.4%, a ten-fold decrease).

No correlation was observed between IQ decrement and age of the children. As
pointed out by the authors, this suggests that early exposure (in utero or early
postnatal) to fluoride is critical to the production of the adverse effect.

Biochemical studies of the brain

The findings of central nervous system effects (behavior changes and decreased Q)
in the human and animal studies following fluoride exposure is supported by
biochemical data that show that fluoride accumulates in both fetal and adult human
brain tissues. In other words, it can be shown that the fluoride reaches the brain
tissue, and thus is available to exert an effect.

Mullenix and coworkers (1) measured the concentrations of fluoride in various regions
of the brain of both weanling and adult animals exposed to fluoride in their behavioral
studies. They detected increased fluoride concentrations in the hippocampus of
females, but not males exposed as adults, and of both females and males exposed as
weanlings. This pattern of elevation of fluoride in the hippocampus is the same as the
pattern of behavioral changes. Several studies have linked hippocampal damage and
hyperactivity and cognitive deficits.

Alterations in the hippocampus section of the brain following ingestion of sodium
fluoride in drinking water have also been reported by other researchers (10) using a
different rat strain (Long Evans) and different measurement endpoints [abnormalities
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Several animal studies have examined the effect of fluoride on sperm count, motility
and other sperm quality parameters. Narayana and Chinoy (5) fed albino rats 10
mg/kg sodium fluoride for 50 days, and examined the structure and metabolism of the
sperm. They observed biochemical alterations that manifest themselves in reduced
sperm motility and lower sperm count. Both of these are considered adverse
reproductive effects. Withdrawal of sodium fluoride reversed most, but not all of the
observed alterations. Addition of ascorbic acid and calcium to the rat diet after
withdrawal of the sodium fluoride produced full recovery from the adverse effects of
the sodium fluoride.

Susheela and Kumar (6) fed rabbits 10 mg/kg sodium fluoride for 18 or 29 months. At
the end of the exposure period, the animals were sacrificed and the structure of the
testis, epididymis and vas deferens studied by microscopy. Deleterious changes were
observed after 18 months, including absences of mucus droplets in the vas deferens
and changes in the epithelial cells lining the lumen of various structures.
Spermatogenesis ceased in animals treated for 29 months, but not 18 months,
suggesting that longer exposures to fluoride result in more severe effects.

Because of the lack of any human epidemiology studies, Stan Freni, a participant in
the US PHS (2) review, initiated an epidemiological study of the possible association
of fluoride concentrations in community water supplies and US birth rates. (7) Freni
calculated the annual total fertility rate for white women in the age range 10-49 years
for the period 1970-1988 in 30 regions (somewhat equivalent to counties) in 9 states.
He compared the total fertility rates with measures of fluoride concentrations in
drinking water (up to 10 ppm in some individual systems, but averaged over all the
drinking water in the county), the percentage of people drinking highly fluoridated (>3
ppm) water, and various socioeconomic factors that are known to affect fertility rates.
After accounting for the socioeconomic and other demographic factors, Freni found
an association of decreasing total fertility rate (low birth rates) with increasing water
fluoride concentrations for most, but not all, of the regions examined. (7)

Developmental Toxicity (other than neurotoxicity)

This subsection describes two animal experiments that tested the effect of fluoride
given to pregnant mice. The endpoints studied were various aspects of health, growth
and birth defects of the fetus. However, neither study examined functional deficits,
such as neurobehavioral deficits. These are fully described in the neurotoxicity

section of this report.

Collins and coworkers (8) published a study on the effects of sodium fluoride in
drinking water provided to pregnant rats on the health of the fetuses. In this study,
they dosed pregnant female rats with drinking water containing 0, 10, 25, 100, 175 or
250 ppm NaF every day throughout gestation. The NaF did not appear to produce
any change in fetal growth or affect the development of specific bones. However at
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An example of the relationship between increased lead levels associated with
fluoridation occurred in 1992 in Tacoma, WA. Data from the City of Tacoma water
treatment plant show water sampling parameters from the same neighborhood before
and after the fluoridation equipment broke down (2). The pH was identical at 6.6 in
both cases, yet with fluoridation 20% of the homes exceeded the EPA action level for
lead, whereas 10% of the homes exceeded the level without fluoridation.

An important aspect of this corrosivity effect requires a consideration of the
dissociation of sodium fluorosilicate, which takes place as follows: (1, 5)

Na,SiFs --> 2Na* + SiFs*
Further dissociation of fluorosilicate ion takes place utilizing different pathways:

SiFg?- + 2H,0 --> 4H" + 6F + SiO5 (s)
SiFs® > 2F + SiF4 (9)

SiF4 (g) + 3H20 --> 4HF + H,Si0O3
SiF4 (g) + 2H20 --> 4HF + SiO; (s)
HF --> H" + F

Similar to sodium fluorosilicate dissociation, fluorosilicic acid dissociation occurs as
follows:

H2SiFs --> 2HF + SiF4 (g)

SiF4 (g) + 2H,0 --> 4HF + SiO; (s)
SiF4 (9) + 3H20 --> 4HF + H,SiO;
HF --> H'+F

These reactions do not occur at equal rates, however the end products are fluoride
ion (F"), silicon compounds, and hydrogen ion (H*; hydrated). The rates of reaction
are of concern when considering corrosion effects, since the initial reaction will
release some hydrogen ions which will lower the pH, increasing the acidity. The initial
pH drop can be neutralized at the water plant; however, the slower breakdown of
intermediate products like silicon tetrafluoride will happen gradually, quite likely after
leaving the plant. As a result of this delayed hydrolysis of the silicon compounds,
increased acidity will be experienced thoughout the water distribution system. (6)

A results of a study of water fluoridation agents (if any) and the venous blood lead
levels of children of ages 0 to 4 years is shown in Table |, below. (3, 4, 8, 9)
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Non - Health Issues

Although the Committee was not specifically asked to address any other issues
related to fluoridation, the members felt that certain of the following matters
would/should bear upon the decision of the Natick Board of Selectmen vis-a-vis the
overall question of fluoridation.

Forced Medication/Freedom of Choice

It has been said that "...fluoride, at the Ilevels recommended by
profluoridationists for reducing tooth decay is not an essential nutrient; is not a
natural substance for babies or for most adults; is not a compulsory
medication; but is an expensive-to-avoid medication with an uncontrolled dose;
and is harmful to some people.” (1) As a result of these characteristics, the issue of
fluoridation cannot be properly discussed without a concomitant discussion about the
ethical issues involved. (1-3). In spite of this, the position taken by most
profluoridationists is that the questions involved are of a scientific nature only and
therefore should be addressed only by those well-versed in these issues. (4-6)
However, a powerful case can be made that there are indeed ethical questions
involved and that perhaps these issues should be addressed first and not merely
by the technically elite. The obligation that this imposes upon any government
official, including the Board of Selectmen, cannot be minimized. It is therefore
appropriate that the Committee recommend that a careful reading of reference (1)
below should precede any action taken in the resolution of the Natick fluoridation

issue.

Economic Issues of Fluoridation

The issue of economic costs in a massive program such as the fluoridation of a public
water supply is difficult to treat exhaustively. Moreover, the Committee has no great
degree of financial expertise. Nevertheless, we would be remiss if we failed to identify
those costs which come to mind. These are treated in the following sections.

Direct Process Costs

The Natick water department expects to pump approximately 1.5 billion gallons of
water this year to Natick consumers. Of this amount, approximately 60 thousand
gallons will be used weekly (0.208 per cent) in the preparation of food and for
drinking purposes. (7) Fluoridation of 1.5 billion gallons of water to the 1 ppm level will
require 15,720 Ibs. of H.SiFs. (7) The projected annual cost for fluoridation of the
Natick wells is believed to be a minimum of $35,000 per year. (8) Other estimates
range from $30,000 to $50,000 per year. Moreover, it is not clear whether these costs
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Question 3 The Advisability of a Dental Survey

3. If your answer to question 2 is "Yes", do you believe that an outside organization
should be engaged to examine Natick school children and determine their DMFS
(decayed, missing and filled surfaces) levels as an aid to selecting an optimum

Sluoridation level?

Discussion

Conclusion and/or Committee Response to Question 3

From a pragmatic view, the debate on fluoridation in Natick may continue regardless
of either the conclusions reached in this report or the actions taken by the Board of
Selectmen. If Natick decides to go ahead with fluoridation, then those who are
opposed will probably continue to lobby for the cessation thereof and if Natick decides
not to fluoridate then the profluoridationists will probably continue to lobby for
fluoridation.

Nevertheless, it is patently clear that all of the past and current debate has
taken place without any hard data about the incidence of dental caries in
Natick. It seems equally clear that unless we know whether there is any real need for
fluoridation in Natick the question of benefit vs. risk, whether perceived or real, can
never be answered. For this reason we recommend that a study of the incidence of
dental caries and the signs of fluorosis in the youth of Natick be undertaken
regardless of whether the water is fluoridated or not. Without this baseline we will
never know the possible benefits to fluoridation in Natick.
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Materials Provided by Myron Coplan

Coplan, M. I., Cover letter io the Natick Fluoride Study Committee, July 10, 1997

Coplan, M. J., The Massachuseits Lead/Fluoridation Connection in 1992, (unpubl.)

Coplan, M. J., Fifty Years of Tooth Decay and Fluoridation, (unpubl.) (1997)

Report of the Ad Hoc Committee, Review of Fluoride Benefits and Risks, USPHS, (1991). (Only 89
pages of this document were provided.)

DePaola, P., et al., Changes in Caries Prevalence of Massachusetts Children over Thiry Years, (paper
presented at 1981 IADR)

Diesendorf, M., The mystery of declining tooth decay, Nature, 322:125(1986)

Shell, E. R., An Endless Debate, Atlantic Monthly, Aug. 1986, p26

Emsley, J., et al., An unexpectedly Strong Hydrogen Bond....Systems, J. A. C. S., 83, 24 (1981)
Diesendorf, M., et al., New Evidence on Fluoridation, Aus. & NZ J. Pub. Hlth. 21, 187 (1997)

0. Various other materials presented at a later date. Though not enumerated here, this material will be
included in the reference package to be provided to the Morse Library.
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Materials Provided by NFSC Members

These materials are listed throughout this report. A collection of these references is
being prepared and will be provided to the Morse Library.
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accepted for publication at this time" because 'this is a sensitive subject and any
publication in this area is subject to interpretation by anti fluoridation groups."

These papers were subsequently published in prestigious British journals, Science Progress
(Oxford) and Histochemical Journal. Many other authors have reported similar difficulties
publishing original data that suggest adverse effects of fluoridated water. Most authoritative
scientific overviews of fluoridation have omitted negative information about it, even when the
oversight is pointed out. Phillips Grandjean, professor of environmental medicine at Odense
University in Denmark, wrote to the Environmental Protection Agency in June 1985 about a
World Health Organization study on fluorine and fluorides: "'Information which could cast
any doubt on the advantage of fluoride supplements was left out by the Task Group.
Unless I had been present myself, I would have found it hard to believe."

In his 1973 Ph. D. thesis on the fluoridation controversy, Edward Groth, III, a Stanford
biology graduate student at that time, concluded that the vast majority of reviews of the
literature were designed to promote fluoridation, not to examine evidence objectively. Groth
also noted a number of anti fluoridation reviews that were equally biased.

According to Robert J. Carton, an environmental scientist at EPA, the scientific assessment of
fluoride's health risks written by the agency in 1985 "omits 90% of the literature on
mutagenicity, most of which suggests fluoride is a mutagen."

Several scientists in the U.S. and other countries who have done research or written reports
questioning the benefits of fluoridation or suggesting possible health risks were discouraged by
their employers from publishing their findings. After their paper had been rejected by the
editor of Archives of Environmental Health, Manocha and Warner were told by the director of
their department not to try to publish their findings in any other U.S. journal. NIDR had
warned the director that the research results would harm the cause of fluoridation. Eventually,
Manocha and Warner were granted permission to publish their work in a foreign journal.

In 1982, John A. Colquhoun, former principal dental officer in the Department of Health in
Auckland, New Zealand, was told after writing a report that showed no benefit from
Sfluoridation in New Zealand that the department refused him permission to publish it.

In 1980, Brian Dementi, then toxicologist at the Virginia Department of Health, wrote a
comprehensive report on "Fluoride and Drinking Water" that suggested possible health risks
Jfrom fluoridation. This 36-page study has been purged from the department's library even
though it is the only one the department has prepared on the subject. According to current
employees, no copy exists anywhere in the department. Spokesmen say the report was thrown
away because it was old but also say the department will be preparing another report on the
subject soon.

An ADA white paper written in 1979 states: ''Dentists' nonparticipation [in fluoridation
promotion] is overt neglect of professional responsibility." An ADA spokesperson says this
is still the association's official policy. In recent years, several dentists who have testified on
the anti fluoridation side have been reprimanded by their state dental officers.

ADA and PHS also have actively discouraged research into the health risks of fluoridation by
attacking the work or the character of the investigators. As part of their political campaign,
they have over the years collected information on perceived anti fluoridation scientists,
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professional attention? When one considers that close to half of the student
population in current studies is caries-free, one is forced to recognize that "...the poor
dentition resides in a smaller segment of the population, probably starts very early
and benefits little if at all from fluoridated water." (2)

Nevertheless, with DMFS values as low as 2.3, what is the significance of a 10 %
reduction in practical terms? In a school system with DMFS value of 2.8 averaged
across 5-17 year-olds, the statistically average child who comes into the school
system with no cavities will leave with a DMFS of 7.01 (fluoridated public water
supply) vs. 8.59 (unfluoridated public water supply), a difference of only 1.5 treated
surfaces over the 12-year school experience. (4) An 18% reduction in DMFS as far as
the student is concerned is less than one cavity and therefore can hardly be called
significant.

The Quantification of Dental Fluorosis
This measurement, also termed the Dental Fluorosis Index, was postulated and
defined as a means to respond to the problem of determining the optimal fluoride

concentration in a public water supply that would produce the soundest teeth without
the disfigurement of mottling. The parameters for this metric are illustrated in Table I.

‘Table | Degrees of Dental Fluorosis (5,6)

Category Description of Aberration WE;%’:EPQ
None (Normal) [Enamel smooth, glossy, pale creamy white translucency 0.0
Questionable Slight aberrations from translucency with occasional white 0.5

fleck or spots

Small, opaque, paper-white areas involving less than 25% of
Very Mild the surfaces of the two most affected teeth; may acquire 1.0
brown stains in adulthood

More extensive dull white opacities involving less that 50%

Mild of the surfaces of the two most affected teeth; Brown 2.0
staining often present

Moderate All enamel surfaces affected; distinct brown staining frequent 3.0

_— Teeth show marked hypoplasia, attrition and pitting; brown 40

or black staining widespread
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Name Home or Office Address
*Benedict J. Gallo, Ph. D. 72 Washington Street, Natick, MA
Jason Kupperschmidt, B. S. 17 Greenwood Road, Natick, MA
Alfred J. Murray, M.S.T. 51 Crest Road, Framingham, MA
Harlee S. Strauss, Ph. D. 21 Bay State Road, Natick, MA
Norman R. Mancuso, Ph. D. 24 Myrtle Street, Framingham, MA

Chairman of the Committee

*The committee wishes to acknowledge the participation of Dr. Benedict J. Gallo and
to recognize his contributions during the course of this study. Although Dr. Gallo
resigned from the committee during the final preparation of this report, he remained in
complete agreement with the Findings, Conclusion and Recommendations of the
Natick Fluoridation Study Committee.
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1960 — 1970
Instructor, Biology, Central Connecticut University, New Britain, CT;
Secondary School Science Teacher at St. John School, Jackson, Michigan and
Bentley Senior High School, Livonia Public School System, Livonia, Michigan,
Pharmaceutical Sales, Westerfield Labs, Cincinnati, OH

PUBLICATIONS
Journal papers, DOD reports and U.S. Patents.
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1989 USANRDEC Silver Pin for Research,
1989 Soldier Sciences Directorate Outstanding Project Officer Award.
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Dr. Mancuso pioneered the use of high-integration embedded microprocessors, high
density programmable logic and field programmable gate arrays at Dennison and
introduced various CAE tools into the Dennison R & D environment.. He also planned,
implemented, and directed an Automatic Test facility for PCB testing. He received a
Corporate Productivity Award for the design and development of high integration
embedded microprocessor PCB's used in several product lines. He also developed
various product/process specifications, including technical documentation for a
number of engineering companies. A strong proponent of continuing education, he
was instrumental in arranging and administering employee Professional Development
courses and other programs increasing technical employee involvement, productivity
and morale.

As an Apollo Program Project Scientist, Dr. Mancuso was responsible for the
development of an interlock system enabling the organic analysis of lunar samples
while maintaining and protecting the integrity of the terrestrial biosphere. Other
analytical instruments developed include a laser-based web flaw detector for the
Dunn Paper Co. as well as Comparator/Spectrophotometers and real-time data
acquisition systems for the measurement of Mass Spectrometric photographic plates.
While serving as a consultant to Karolinska Institute (Stockholm) he developed a real-
time data acquisition systems incorporating multi-channel non-coincidence amplifier
systems.

Dr. Mancuso is a member of the Metrowest Chamber of Commerce, the Institute of
Electrical & Electronic Engineers, the Committee of Concerned Engineers and the
American Chemical Society. He also served on the Natick Underground Storage Tank
Removal Committee.
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Curriculum Vitae of Harlee S. Strauss

Harlee S. Strauss, Ph.D.
H. Strauss Associates, Inc.
Natick, Massachusetts 01760
Tel: 508-651-8784
Fax: 508-655-5116
Email: HStrauss@aol.com

Dr. Strauss is the President of H. Strauss Associates, Inc. (HSAI), a consulting firm
she founded in 1988. Dr. Strauss works on a broad range of projects, from site
specific human health risk assessments, to in-depth evaluations of the toxicity of
individual chemicals, to the development of risk assessment methodology. She has
conducted projects related to identifying gender biases in risk assessment, how to
apply risk assessment methodology to childhood cancer, and how to establish risk
assessment frameworks with respect to microorganisms, including bioremediation.
Dr. Strauss initiated and, for its first year, lead a multi-million dollar study to
investigate the potential links between the environment and breast cancer on Cape
Cod, Massachusetts.

Dr. Strauss has been a member of the Society for Risk Analysis since 1987. She
served on the Management Committee for the residential exposure assessment
project and on the Advisory Committee for SRA Workshop "Key Issues in Carcinogen
Risk Assessment Guidelines." Dr. Strauss is a long time member and former
president of the New England Chapter of SRA. She initiated the SRA-NE monthly
newsletter, "Back of the Envelop" and was its editor for several years. Dr. Strauss
received an Outstanding Service to Society award from the SRA in 1996.

Dr. Strauss's other activities include serving her second, two-year term on the Army
Science Board (ASB). She was a member of the ASB work group on Management
and Abatement of Lead Based Paint at Army Sites and is currently a member of two
ASB study panels: 1 ) Evaluation of the Effectiveness of Existing Groundwater and
Soil Treatment Systems in the US Army and 2) a study related to Chemical/biological
Weapons Defense.

Harlee Strauss earned a Ph.D. in molecular biology from the University of Wisconsin-
Madison (1979) and an A.B. in chemistry from Smith College (1972). She was a
postdoctoral fellow in biology at MIT (1979-81), sponsored by the NIEHS) and a
Congressional Science Fellow sponsored by the Biophysical Society (1981-83). Dr.
Strauss has also held the positions of special assistant for government affairs at the
American Chemical Society (1983-84), special consultant at ENVIRON Corporation
(1984), research associate at the MIT Center for Technology, Policy and Industrial
























indicates that the citizenry should be informed about the state of contemporary research findings
and analysis related to the role of fluoride in dental health. All of the members of the task force
went into this project with incomplete and in some cases incorrect information about the issue. We

suspcct that we are not unique in that rcspect.

4. 'The Fairbanks City Council should encourage the local school system to review and modify, as
appropriate, its approach to promoting good dental health practices.
Rationale: The local schools have an excellent opportunity to help all families in the community
to learn about and to implement good dental health practices, which can include optional
opportunities at school for topical fluoride treatment (in the form of rinses and tooth brushing, for
example) as well as techniques for minimizing unnecessary and/or unwanted exposure to fluoride.
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the other hand, some proponents have argued that those who potentially have the most to gain from
fluoridation of public water supplies—the economically and educationally disadvantaged and those
with limited access to proper health care—do not have a voice in the development of health policies
and practices unless those in power are looking out for their interests (McNally and Downie, 2000).
Cohen and Locker (2001), observe that the conflict between beneficence of water fluoridation and
autonomy remains unresolved and that “there appears to be no escape from this conflict of values,
which would exist even if water fluoridation involved benefits and no risks” (p. 578). Further, they
argue that although recent studies indicate that water fluoridation continues to be beneficial, critical
analysis indicates that the quality of evidence provided by these studies is generally poor. Thus,

they argue that from an ethical standpoint, past benefits of fluoridation cannot be used to justify
continuation of the practice, and they call for new guidelines that “are based on sound, up-to-date

science and sound ethics” (p. 579).
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Figure 5.3. Fluoride consumption from tapwater distribution for total population (dark, solid curve) and for infants
(dashed curve). Note that only a small proportion of the population receives the target dose from tap water and that
a large proportion of infants receive a dose considerably higher than the target dose. Graph constructed from data in

EPA (2000).

Agencies of the U.S. federal government, taking into account information that documents the adverse
effects of human consumption of large doses of fluoride, have issued regulations and recommendations
on the concentrations of fluoride ion in drinking water. The U.S. Environmental Protection Agency
(EPA) has set a maximum contaminant level (MCL) for fluoride at 4 ppm and a secondary maximum
contaminant level (SMCL) of 2 ppm (to provide a margin of safety against development of fluorosis
from exposure to fluoride in drinking water—see Chapter 7). In 1962 the U.S. Public Health Service
adopted standards that call for fluoride concentrations between 0.7 ppm and 1.2 ppm in public

water supplies that have been “artificially fluoridated” or have “adjusted” levels of fluoride. This

range of concentrations was selected based on estimates of water consumption that take into account
differences based on climate and the assumption that people in warmer climates drink more tap water

than do residents in cooler climates.

In January 2011, just as the Fairbanks task force was finalizing the first draft of its report and
recommendations, two federal agencies initiated formal processes to change policy and regulations
related to fluoride exposure. In early January, the secretary of the U.S. Department of Health and
Human Services (HHS) issued a notice that HHS was seeking public comment on a proposed new
recommendation that communities that are fluoridating or choose to fluoridate their public water
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process, the calculated concentrations of metal ions added from the SFS are in the parts per trillion
range, well below limits set by the EPA. While there are no guarantees against accidents in which
fluoride levels in distributed water could rise to a dangerous point, the GHU fluoridation process is
well run and has controls in place to provide a high level of assurance of safe operation. Each year
since 2006 GHU has received a “Water Fluoridation Quality Award” from the Alaska Oral Health
Program (Alaska Division of Public Health). The fluoride concentration in drinking water is measured
three times each day, and the concentrations of eleven metals and radionuclides are analyzed on
schedules that range from every three to nine years.

Table 5.1a. Major elemental components of a random sample of KC Industries’ sodium fluorosilicate®

Element Weight % Element Weight %
Silicon 14.8 Fluorine 60.3
Sodium 24.9 Chlorine 0.24

Table 5.1b. Trace elements in a random sample of KC Iindustries’ sodium fluorosilicate®

Element ppm Element ppm
Aluminum 25 Arsenic <4
Barium <5 Bromine 132
Cobalt <1 Chromium <1
Copper <5 Iron 35
lodine 35 Nickel <2
Phosphorous 34 Lead <1
Antimony <5 Thorium <0.5
Vanadium <1 Tungsten <2
Zinc <2

Table 5.1c. Approximate concentrations of elements added to Fairbanks water
after the fluoride concentration has been adjusted to 0.7 ppm

Element ppm Element PPmM
Silicon 0.1 Fluorine 0.4
Sodium 0.2 Chlorine 0.002
Element ppt® [ Element ppt®
Aluminum 21 Arsenic <4
Barium <4 Bromine 1
Cobalt <1 Chromium <1
Copper <4 Iron 28
lodine 28 Nickel <1
Phosphorous 28 Lead <1
Antimony <4 Thorium <0.4
Vanadium <1 Tungsten <1
Zinc <2

a. Analysis by XRF at the University of Alaska Fairbanks, Advanced Instrumentation Lab; R. Newberry, analyst
b. ppt = parts per trillion
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allowable concentrations of fluoride and the lack of a requirement for notification of fluoride content
clearly compromises the utility of bottled water (as opposed to distilled water) as an alternative to
fluoridated community water.

A final source of fluoride, or at least fluorine in some form, is from the air. This is largely due to

trace amounts of pesticides and other industrial chemicals in the atmosphere. For the most part the
fluoridated substances in the air are organic fluorides (as are some medications such as Prozac and
Ciprofloxacin) rather than the fluoride ion found in water, dental products, foods, and beverages.
Although our knowledge of the fate of fluorine from organic fluorides as the result of metabolism in the
human body is very limited, it seems unlikely that the “Quoride” that comes from atmospheric sources
adds significantly to the fluoride ion burden in humans.

Various estimates of the total fluoride exposure of individuals in the United States have been made,
but the most comprehensive effort is probably that of an NRC committee (National Research Council,
2006). Tables 5.3 through 5.5, below, were constructed by the Fairbanks Fluoride Task Force from
data in that report. The NRC committee’s estimates of fluoride exposure from water were based on
estimates of water consumption (EPA, 2000), which had been used in many of the studies considered
by the committee. Because updated estimates of water consumption are now available (EPA, 2004),
the task force substituted the updated estimates of water consumption and repeated the calculations
used to construct Tables 5.3 through 5.5. The results are displayed in Tables 5.6 through 5.8.

Table 5.3. Estimated fluoride exposure (mg/kg body weight/day) of U.S. populations on water with 1.0 ppm fluoride,
based on water intakes estimated in NRC (2006)

Population water®  toothpaste® background food® pesticides & air® total exposure® % from water
Nursing infant .0260 .0046 .0019 .033 79
Non-nursing Infant .0860 L0114 .0019 .099 87
1-2 year old .0314 L0115 .0210 .0020 .066 48
3-5 year old .0292 .0114 .0181 .0012 .060 49
6-12 year old .0202 .0075 .0123 .0007 .041 49
13-19 year old .0152 .0033 .0097 .0007 .029 52
20-49 year old .0196 .0014 L0114 .0006 .033 59
50+ year old .0208 .0014 .0102 .0006 .033 63

a. Assuming all water, tap plus other, at 1.0 ppm
b. NRC (2006), Table 2-9
¢. NRC (2006), Table 2-11
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4. Fluoridation of Fairbanks city water has ramifications throughout the surrounding area because of
the distribution of GHU water by College Ultilities and several suppliers of trucked water.

5. 'The practice of fluoridation as carried out in Fairbanks has sufficient safeguards to protect
public health beyond whatever health effects are associated with 0.7 ppm fluoride. The chemical
employed is of sufficient purity and the manner in which it is added and monitored meets or

exceeds standard practices.

6. An analysis of the estimates in Tables 5.3 through 5.8 and Figures 5.4 and 5.5 indicates that
two segments of the Fairbanks area population must be considered separately with respect to
professional recommendations on upper limits of fluoride exposure: (1) the average consumer of
GHU water (fluoride concentration of 0.7 ppm) who is greater than five years of age is projected to
consume less than the daily upper limits set by the EPA and IOM and just about at the upper limit
set by ATSDR, and (2) children less than six years of age (with the exception of nursing infants)
are projected to have total fluoride exposures that remain below the upper limits set by IOM and
EPA but exceed those of ATSDR. It appears that drinking water with a fluoride concentration
of 0.3 ppm would bring total fluoride exposure for those over 20 years of age well below even the
most stringent of the recommendations of upper limits (ATSDR) and would significantly reduce
concerns about overexposure of infants and young children. However, due to the tremendous
variability in amount of drinking water consumed by individuals, the fluoride exposures of
significant portions of the population are not adequately represented by the average values.

7. Nevertheless, the estimates of Table 5.9 highlight additional concerns about fluoride exposure of
non-nursing infants in their first year. The use of fluoridated water to make up infant formula leads
to levels of fluoride consumption that exceed recommended upper limits. While the magnitude of
the problem obviously declines with a decline in fluoride concentration in the water used to make
up formula, the most conservative of the upper limits of fluoride exposure would be approached or
exceeded even when using GHU well water (fluoride concentration averaging 0.3 ppm) to which
no fluoride has been added. While bottled water would seem to be the water of choice, the data
of Table 5.2 indicate that not all bottled waters available in the United States would provide this
level of protection. The use of bottled water for this purpose is further complicated by the absence
of information about fluoride content on the labels of most bottled water. The only certainty
for consumers seems to be that the distilled water sold in supermarkets has an undetectable

concentration of fluoride.
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the mean change in dmft/DMFT score. The studies were of moderate quality (level B), but

of limited quantity. The degree to which caries is reduced, however, is not clear from the data
available. The range of the mean difference in the proportion (%) of caries-free children is —5.0

to 64%, with a median of 14.6%. . . . The range of mean change in dmft/DMFT score was from
0.5 to 4.4, with a median of 2.25 teeth. . . . It is estimated that a median of six people need to
receive fluoridated water for one extra person to be caries-free. . . . The best available evidence
from studies following withdrawal of water fluoridation indicates that caries prevalence increases,
approaching the level of the low fluoride group. Again, however, the studies were of moderate
quality (level B), and limited quantity. The estimates of effect could be biased due to poor
adjustment for the effects of potential confounding factors. (McDonagh et al., 2000, p. xii)

Their second objective was to answer the question: “If water fluoridation is shown to have beneficial
effects, what is the effect over and above that offered by the use of alternative interventions and
strategies?” Of the 254 studies, nine conducted after 1974 were relevant to this question. Again, their
summary statement is positive toward the extra benefits of water fluoridation in the presence of other
sources of fluoride:

In those studies completed after 1974, a beneficial effect of water fluoridation was still evident
in spite of the assumed exposure to non-water fluoride in the populations studied. The meta-
regression conducted for Objective 1 confirmed this finding. (McDonagh et al., 2000, p. xii).

A summary of observed effects of fluoridation on caries in children is presented in Figs. 6.1 and 6.2
(McDonagh et al., 2000, pp. 12-13).

An examination of twenty-one studies, half of which were published between 1990 and 2000, came
to a similar conclusion, although without as many caveats: “According to Community Guide rules of
evidence, strong evidence shows that CWF (community water fluoridation) is effective in reducing the
cumulative experience of dental caries within communities” (Truman et al., 2002, p. 28; see http://
www.thecommunityguide.org/index.html for more about Community Guide).

A meta-analysis of twenty studies concluded that fluoride prevents caries among adults of all ages
(Griffin et al., 2007). Some details are worth noting. Water fluoridation was responsible for preventing
27% of the caries. Self- and professionally applied topical fluoride was responsible for the remaining
73% reduction. For studies published after 1980, fluoride from all sources annually averted 0.29
carious coronal and 0.22 carious root surfaces per person. The authors point out the value of all types
of fluoride for low-income adults and the elderly, who may not be receiving routine dental care. Note

that the York Report (McDonagh et al., 2000) does not support this conclusion.

An epidemiological study in the United Kingdom addressed the question of differences in effect of
water fluoridation over a range of socioeconomic groups (Riley et al., 1999). They conclude that water
fluoridation reduced dental caries more in materially deprived wards than in affluent wards. In addition,
the introduction of community water fluoridation substantially reduced inequalities in dental health.
This conclusion is supported to an extent in the York Report (McDonagh et al., 2000, p. xii), although
with considerable caution due to the low quality of the evidence and the general lack of variance
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In its recommendations, the CDC (2001) makes a strong argument supporting the topical mode of
action in caries prevention. That said, they report that people living in communities with optimally
fluoridated water who also use topical fluoride on a regular basis have a lower incidence of caries

than people who use only optimally fluoridated drinking water or who only use topical fluoride. Thus
the mode of action has been established in the modern literature as predominantly topical. Yet the
epidemiological evidence, at least as reported a decade ago by CDC, still shows an empirical effect for
fluoride in drinking water. Drinking fluoridated water prevents caries.

When fluoridated water is the main source of drinking water, a low concentration of fluoride is
routinely introduced into the mouth. Some of this fluoride is taken up by dental plaque; some is
transiently present in saliva, which serves as a reservoir for plaque fluoride; and some is loosely
held on the enamel surfaces. Frequent consumption of fluoridated drinking water and beverages
and food processed in fluoridated areas maintains the concentration of fluoride in the mouth.

(CDC 2001)

Thus, although the mode of action for fluoride in drinking water was initially thought to be systemic,
its true action is predominantly topical in caries prevention, as is the action of the fluoride present in
toothpaste, supplements, mouth rinse, and professionally applied gels and varnishes.

Publications and a federal proposal made even in the past year show that the jury is very much ‘out’
with respect to questions about the efficacy of community water fluoridation at 1 ppm fluoride and
about the benefit-to-risk assessment.

» A proponent of community water fluoridation has recently written of the existing uncertainties
associated with the efficacy of community water fluoridation (Newbrun, 2010). These include the
effect of reducing the concentration of fluoride below 1 ppm, the expected result of discontinuing
community water fluoridation in a community, and the role of socioeconomic factors in the
‘importance of continuing water fluoridation.

*  On January 7, 2011, the U.S. Department of Health and Human Services (HHS) announced a
proposal recommending that water systems practicing fluoridation adjust their fluoride content to
0.7 ppm, as opposed to the previous temperature-dependent optimal levels ranging from 0.7 ppm to
1.2 ppm (http://www.hhs.gov/news/press/2011pres/01/20110107a.html, accessed January 27, 2011).

* An opponent of community water fluoridation has noted the 15% difference in the proportion of
caries-free children reported in the York Report and the 20% to 40% reduction in tooth decay
reported by the American Dental Association (Thiessen, 2009a). She has no apparent objection
to the numerical accuracy. However, she does put these values in context: “which would translate
to < 1 decayed, missing, or filled permanent tooth (DMFT) in older children and adolescents
(based on U.S. data from CDC 2005). Is this adequate justification for imposing inadequately
characterized risks?” (Thiessen, 2009a, p. 3).

Findings

1. 'There has never been a double blind, randomized, long-term study of the effectiveness of
community water fluoridation on decreasing the incidence of caries. Nor has there been a
comparable study on the effect of discontinuing water fluoridation on the incidence of caries.
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exposed to drinking water with less than 2.5 ppm and there may be other confounding factors
affecting the Chinese communities studied. Although the NRC’s Fluoride in Drinking Water
committee (2006) did not include neurological effects on their list of adverse effects not protected
by the current EPA maximum allowable concentration for fluoride in drinking water, they did
strongly advise that because of the “consistency of the results” in studies, such as those conducted
on Chinese populations, additional research on the effects of fluoride on intelligence and on other
neurological processes is warranted. A literature search conducted in December 2010 did not find
published results that provide new information. It appears that there is reasonably good evidence
that fluoride in drinking water at concentrations above 4 ppm may have neurological effects,
including an effect on cognitive abilities. But the effects, if any, at lower concentrations of fluoride

are not clear.

Effects on Other Organ Systems: Other systems that may be affected by fluoride exposure include
the gastrointestinal system, kidneys, liver, and immune system. The NRC committee (2006) found

a lack of well-documented studies on humans exposed to drinking water at 4 ppm or less for all of
these systems. They concluded that the risk of adverse effects was likely to be low for most individuals
drinking water with fluoride at 4 ppm but that there is a possibility of adverse effects in particular
subpopulations such as those with renal impairment. In an apparent response to the possibility of an
increased risk of adverse health effects for renal-impaired patients, the National Kidney Foundation
recently changed its position on fluoridated water from “safe” to “takes no position” and “further
research is needed” (www.kidney.org/atoz/pdf/Fluoride_Intake_in_CKD.pdf).

Findings

1. The problematic relationship between fluoride concentration in drinking water and “fluoride
dose” (due to varying amounts of water consumed by individuals and to other sources of ingested
fluoride) severely complicates attempts to determine both health risks and benefits associated
with 1 ppm fluoride in drinking water. In particular, at this time commonly available foods and
beverages range from high (greater than 2 ppm) to negligible fluoride content, and fluoridated
toothpaste is variably swallowed. We believe that these factors grossly complicate interpretation of
drinking water studies and explain why the numerous studies conducted have come to a variety of
different conclusions.

2. The only commonly agreed-upon adverse effect related to drinking water with 1 ppm fluoride is
mild dental fluorosis. Although debate continues concerning the quality of the studies, there are
a large number that report deleterious effects from elevated fluoride in drinking water. On the
other hand, numerous communities around the world use drinking water with natural fluoride
concentrations of 1 ppm with no obvious ill effects, aside from mild dental fluorosis.

3. A fluoride concentration in water of 4 ppm is not protective for several adverse effects, including
bone effects. That means that at best there is only a safety factor of about six for persons drinking
Fairbanks water fluoridated to 0.7 ppm.

4. Although there may be a link between fluoride and osteosarcoma, the data published to date
suggesting a link are limited and published studies are conflicting in their conclusions.

5. Fluoridated water is not recommended for all consumers. Recently several organizations have
expressed concern about using fluoridated water to reconstitute infant formula. Consequently, the
American Dental Association has recommended that parents of infants who primarily consume
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